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OM-fiRfACTER SKETCH.

CHAS. E. A. CARR.

1.cîther i scII incd a or IlLI: i. -N'rdsu'arc Mocoa,

let icVou knowi that 1 lhe "-a fatvorite expressionc, 'vlîiciî
iligbît properiy bc cmniploycîi as a mllto by ini-aftords a11ni-
icx t0 elle phase oif ciîaractcr mn the pcrsocîaity of NliLiiigcr
Cari, whicil explains tire plhenociienaiiy îapid rise of ilis briglit
yotmng Canadian, ta tire trcmsîec andl responsîbie prisctoo ici
lie liolcis ta-day, and ',vlicli, ai svho know Iiim %Veil, rcwcrd as
a stcpp)ing-stonie te ltighcr baonors in tire broad fid af railivay
entcrprisc. Nr. Ccrr isnotto thieimutcerborn. h canntot besacîl
thrit lie grewv tri) sitit a raiiway, os- in a railway office. i lis Ici-

s'amccmuielt us dime ta suicer natuî.î i mîril
aloi adaptabili î>, and tlle initumitive re-
cognciticon nfchcese tjtî7lities b>' M, r. Il.
A. 1Eseictt, or Clevelandc, 0., tire sceil-

Lkoown streel riilway proiolci, sviose
imteresîs arc identificdl %villi great rail-
svay Corporations ini oearly evciy large
City in tire United Suites anîd Cana:da.

Sir John A. Macdlonaldl %vas ivomit ta
Say thaI lus gicatest clîscovery %vas
Sir Jolin Tiionpsan. fi %-as MNi. Es'.

lice latjter cea.s emlployeci as a clerk ici
tire City Ecîgincr's office iii Toronto,
anti àMr. Evercît cimis Iitini as one of
lus ablest andti must trcisted associates
ta.da>'-one of lus best finds.

Mir. Cari seas boro Feb. 8111, 1870, -s
uitie ovci 24 ycars ago, on his fatlicm's;

f.ri near larie, icn Simîîcoe Cicty,
Ontario, and lic reccivcdl lus early cdli-
Cation in the public schioois of tuaIt
town. %lien sixîcen ycaîrs Of agec lie
carne te Toronto and p-asscdl ticiougli
a thec years' Cause in anc of ture

NI1R. CiIAt.

1criiitg comminercial

colieges. An initial experience in practical ofice svork
mn lite alOrtler I dcparlcacni of flicT'. Eaîon Ca. 1-astem i lli
a1 fcw wvecks, ss'iien lie -iccepted a position in lice office of WN. T.
jcnniogs, then City Engiocci of Toronto.

Mr. Cari's active career niay bu saici ta date <mii îîat limite.
His geniai fmankness anti rnaniy sociability 5000 nracle Icici anc
of the not papulai attaches of tire office, antI a COnscienioius
fdeility ta daîy, cornbincd witli an exceptiomîaily itigit artler af

abiliîy, %van Iiiim lice confidence and geocmumis approbation af lus
superinis in office. 1)uiing ]lis stay or nearly thtice years at tice
City Hlall, 'Mr. Cari acquiicd a îiiorocugiî generai iiîsiglit int
routline wvork in anc of lire nst imuportant branches of lire munci-
cipai service, and a practical knowle-Igc of cmsv'il engineering.

Tie investigations for the tiansfer of the Street Ralvyfrein
the Frank Smnithî Company teothe City, whticî ceas ciecly caîricd
on thiotigi t he City Ectgincer's office, %eas biauglit on sehcihe i.
Cari %vas connectcd witli the deparitîeit, andi firbt biocîglit huaii
int fanilliar association witit stîccI raiisvay cîatters. 1le %vas

one of the party of City 1hall attaches dclega-tcd te mîtake tire
nuemorable midnigbx dcoîand for lite scîrrencler of tire iailwa.y
te the City on April 30,1891. L-ater in tire samnîccer of tuaI )-car,

Miîen tire rilway %vas lmincit ovcî by tire City te tire icsecît
Comnpany, Mr. Cari "%-as assigocîl to ciclkimîg oser lime stock,
tools iod Ctitctp>))it, Vhciclî 'vent %Vith th e t r.ilsfer.

Iii jantraty, 1893, Nir. Cari k-ft tire emîîiloy of tire city io ac-
ccit tlire position of îris'atc secrctary ta M r. 1l. A. 1l'vereti, themi
vicc.prcsident anmd g encrai manager cif thle Tooto Railw'ta>' Co.,
and shic>tiy ticîerslt: greaiter portiun of the Toarono Rail.
way systemu %vas converteci front horme te electric power. iring
ti umne urmd tlmrcugh 118t4, NIr. Carr tîcIitired t ire pracî icai ex
perience ini the installationcianil ccpcratimcn or an ccti c raiiway,
wlim Il lie as nosV pîcitimg to gond amc.it in Ille L.ondon St reet
lz:iiwa.y systcmn.

l lis appoittmuent as mu:înagcr andti hcastmîci ocf lire Lo.ndoan
Strcet Raiiw.iy Coamînny %vas malle Feb. gil titis year, amni lie is
nlow emigageci on tire convcrsion of tuaI raiiway front i 'orse tci

going oic bel ccc thIe Cocmpancy ancd
tlie Cilty of Lonidoni for samîc muionilis.

"llie ies systeiu ici London ivili
ÇiivCî over 13 mciles of sîreetb wvithmin

the City limîcits, andîci sel alscc inicice
. ami esememisiomi or tlle litie te Springbamîk,

a cieiglîifci sucîcîmîer icaît ami (lime

River *I'lmaiies, sourie tii rce c mices belacet4 l~ite cil Y, mpîmulariy licossol as tice 'cV.at c
%Vorks iPairk. anid cViimchiis %msmîci b>-

naIII-ly îliocsamits every season.
li ramiwiy cir(Iies 4%i. Cari licmms

lire distinct ioni of bel ng tire ycîcigcst
F:ci1 o ay mianag er ii Aint>ica, anmd h is

sccccess affcîrds a pîrescmit ilcstîaîîncî of
tueplriccutinct place occclciecl b>' yncîicj
mien icn bumsiness, as ioeil as Iici mamîy
otimer walks of lire. litt it is wvitii ;lIr.
C.îrr, as wviîl cveryone h isim waild soc-

cecd ic i le, bc ilic> Younmmg or aid, a1
___________dermnite and c.ariîesl îîuipîse iitist foi-

A. CA low tîccmn ici cverytiimii: limaI tiiey (Ioi.
iliose %vime l>esî Imco- t Ills Youncg stic e

riho n> amiager knowv tuat "lie lives," ami timose %viose busiess
dcimngs arec kept in taucit %itl i s t:îcfîm cergy amui centcr-,

prise-, arc qîîmck te lcerceive cvi> lic lias iiciadel a sticcess., tceu
ici lits short life t mmccc, or w%-lmtcveî lie lias put lus bamnd Ici.

M Ir. C'îrî is mîarricci anid ai active mîîcmîîbcîr of tice Mcm licdist
clitircli, ancd iinugil butî lwemit) fieur years of age, lias aircaci>.
%voir à micasure of belf iciade fimanu.al sccccss, wiiicli oîlcjlhie
rcckoned reiiiarkable, gamigeci evetî by nîcîdern it!c.ss of aflmence.

A NF55' citiivancC for scriliing lcOilc!i tttlc lias ikcei iitracXliccl in
Aitraiia. 1l fictîcîm lice aniîciiccs iii gencral mise liasie Ilecmm %<cîk-ci
t»' spcimfg Csjcansccin. andc' are moui rccecd l'sla Tec' it:%% c
seuiLs on a Iimcge, %%olccl ims cio'etl -. 1 cIme cacierc' tcscslcct %icîr ttic ubeç.
I n tiic act of cirasving ouît, lim iinge i% -cc iei ndil cq lik, %%)ici,
Caon le gacitgeci ci fît ai) Iilpe, are tlitccsn oui. *!e-. 'lste' fit V) cce

ly icc lire ln',clc of Ilce tube Ilia ilccii Icb115'c cacmn-s% mIle reicosl mal

dirt ancd sl. Il i, clairuiccI limat dic ni-w iari~tci~ r% cicc.al, c liaIt m
ccns timc tulccs imîcrt. chTctmvel> iliami an> *tlic àxrilc, chlat nu lircisic,,

airc reilliirecl witl il, aInci lia il iillî sooi, e Iefore i!., in-îcaci I~f
piccs1sing il ino tice itc-I)x -.il lic: Ilaik enomf lIce tubes- fi i% ik cl
thuai lime 'cribper licis lcvo <inci (sicccially crvuicIlc ccci Icoaci laige

staci r--irc Agi c sien.
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D)YNAMO DESIGN.»

(L'v'inÏMAI ffom Atr11 ,ui-oJ

\\V1, iow corue 10 the co%1tîirlitis <if tue nagîîelic circuit
tthIiclî 1îriîdiccs Ille ficids Io lic ciii by the a runature comiitcîors.
''Uhere are a gre.ît tiany difféent types ofai îîtic circuits.
I>ytiaînacs arc clnssilied liv tue forîns anti arrangemienits ai Iliese.
rhiey cati mtiy be utdiicd (or dyniamios b>' cotîtînctors ctîting

tiîtugl gahîs inii lciii. The rest of the circuit î%, ilierctare, onl1>
of lise as il 1iioiides tic fields. Elecctrie currenit cuicuiatting Ini n
coîîtitiouas dii ection, in coils wicl sitrrotind tue maîcriai of thic
iagnetie circuit, i.; necessary la produce ani Ii afitaihi (lite tilag-

nelic flux. 'l'lie excitation us proportiontii Illhe product oif Iwo

seis, the curreit anid UIc tiiîiiîbcr of unties il clicurcles the flux
or 10 NC. Oni>- Uic curret itivoives enecrgy, s6 ilînt we are
ablc t10 rcducc îlc ecrLy %vaste by increasing M.

As ie>' aire iinîer-rclated( %%e ana>' consider logetiier thie queis-
lionis : floi", do ive a1djist UIl proprtrions of clic mragliclîc cir-
cuit ? wiîat excitation %Viti be liccdcd fot il ? nid iow shall tis
bc îrnîicied ?

T'ley are, iii fact, the discuissimn ohfîlîc cqualîoîî

A' q' C.5 s Sjî &c. S~
Ir X 2.

udilcte /,18, là., cîec., arc Ille na'erage lenthls oif the tii;ignetic

pastis in the différetnt parts ai tue iîagnet circuits.
si, , s.1, etc., the corresponding arcas of croses section.
Ut,Il,, fi), etc., tue corrcspîondiiîg liericabilies.

gsite iagietic flux iorced througi sitie circuit by tue
aniîperc turns N C.

Iii this equalion ivc haie Io fix lte qiiansisies p atîc (or caci

ài

tue intcnsilv of the icld 31, ils width, wlîichl is takecn as thie
lengîli of tue piole face, and ils deicii is calcuiated froi tic ratio
ai polar arc andi Ille t'ircuiniécrcc of hIe armature ; s0 îiîat ire

liaivc the :îren of tic pole face, n-hidi is takcii as the cross sec
lion of the field S anti tlietefore -1, S M3, is dctcriîîîicil.

WVe wîiil nowv cons-dei the ternis 1 for (î) tic air gaps, (2)
Six

tue arnmatture core, (3) Uic pole pieces, (4> tlc inagnet limibs, anti
(5) tue >'oie or corinecting pîcces.

l'or the air gaîîs, ne have airea-d> scttle(l S, li is unit>, andi 1
is thc distanîce bctwci armature torc ant tue piole lac.e, îîi Id
is madie ut) ai deîîîi of wtnding andi cdar'înce. 'l'lie dcîîîi of
îvinding lias alr-catiy been settled. Tlîc clearance varies with
tic dianicler, tii practîce, hein cen 1-.32 anti 7-16 of an mnch. 'flic
larger- distances are far suotted arniatures, b cîng fouti ncccssary
i0 prevcot sparking ; il shouiti li as saait as possible, but there
shoulti be safcty absrcd. (tir tlîc burrfiLe of the .1rniaîure, front
îoucing tic pole face. 'l'lie sialncss of là iiakcs tis the inost
imt-ant tern iun the calculation. Tue main rcason for nlak'.ing
S large or 3, snîali is now apparent.

l.cî us now dnta with tlle armnature core. ln the fîrsi place, il
lias to bc wIl ianinatcd, for thie reaison tuait iron isa. gooi cc-
trical conductor; so Ihat if (lie core werc niade of solid iron,
tliis, ettitî the ingmitic lines n-hidi pass thirongh i , woulid
have tue saine efféct as tiiotiîgh conductors on the surfaces ivere
siîort-circuitcti, îviich would ivashe paner if i diti nothîîig worse.

Tihîe currentlitsai neuld flow il% si wotilcl bc in thic sainie direction
as in the conductors ; thie lamintion, ltieore, is to cifeet dis-
cons inuily in tinis direction. If -dic linination is t00 thiick, there
wilh suiti be forîtîcti circuits mn il suflicient 10 <.ausc serions loss.

'l'lie ranîge of practîce scmos to bc bteînceti ici and So mîils in
tuîiclncss. Speciai insuilation is no1 rcdîuired betwccn the plahes;
tue coalîogr of o'.îdc fooneci by lîcatmng thie tran ib suffikicnt.

'Tli radial dcpuuî of the core is f'txed so ulînt, iler ailoîîing for
atir sjîaee mn thie lainiînation, hIe total cross-sectîoo is sufftcîcnit 10
kccp tic vainc ai 30 li il "iwitin Ille Iiîîîîis of saturation.
ho bspolar mnachinies Uic totl flux liL two pastis 10 taire %bout

tic centre. Il;ii tulî:p)olar machiines, for c.ichii -gnetic circuit,
si lins but 0ne path imn tue ainiatuse. flîe S (or the armiature is
slow fixed, since ire know Uic length anti h.tîc rorrL4ctcd il for
lammination tlrmatdy. %\ c mut dcîcrnie pu (roin rbles gîvîng

tue relation bcîwccn W, (=~)and p. / is thie average leîgîli

of ,îîagnelic Patlis t1îîouih UIl armature core, anti Imay bc esti.
mîaîed. 'llie hlybitcsis tosses iii UIl corc arc Iproîjîbrtiona.l 10 hc
snuliber of i îgîîctc rcvcrsals and la the i.6liî pîowcr of Ille in-
tcnsity of iîîagriclizaîioi ; for tlîis reas0on :3 slîouid be lonecr as

UIhee IICCt CIe;St, tg) LkCep tlowti hc lient and tic licnt tosses.
'l'lie quanlties, 1, s -id li irc icadily esîimaîcdte( for tic pole

pliccs-tlc pîole face lias alimady hccîî fiscd. 'l'lie gencral de-
siguni ffic pole siîouid bc suicli as5 10 prcvt.-it thc tnequal distri-
butionî of tic field. Thcy arc ofien mnade oi cast iran, especiaily
i sinaller suces, wlien uIl ilcnsily oi the iagnetie flux carried

by thii tint greal, and (licîiare the pciînîîyis large.
«rte niraguiet liimnbs, on thc otiier liand, sliould bc of thc besi

arincnlcd wrouglit irani, (or Ille Ous.cto,.s affé .cs (lime cast
of n nig.n eîll ns5 tic wcigliî of nîcetal. should bc aîmnmm

il should also bc ns ncatrly circuli as possibîle, as lis lias thec
least cirçtuuifecien for a given area. 'l'le liimbs are tistially
run liretly weil li uîp la Sulrttion, so iliat :3.,aîid ticrcfnre

S car -sc-i w he fixcd. For tlîc prescris, the value of 1 ivili

liave tril>c cstiminaîd. Tins lina> bc dnce frontî conîuînrirsp siii
lar machines. It is dcîded laser, wlicn we bid the spacc re.
<1uîrcd for wîntiing. Il is Iixed( b>' 30 If the dylfamlo is tl *ave
hii rcgulalion for cicîro-miohive force or s1îccd Ovesr an> gon-
siderable -ange, then tic v'alise of M., tliosca should correspond
wî'th the field necedd (or nîiaxiiinuiii pressure or minimum speed,
so a% to kecp the field hclow saturation.

The cross-scction of the yoke or othci connccting picccs bc-
twcen the liibs should, it Icast, be ns great ns the latter, if of
Uic saine kind of iron. lu is beller- 10 have il somnewh:îu larger,

soans t0 bring 30 and li down. If oi cast iron, tic vnille of S,

bcmng dCIde<I(I by S-= -«IL would bc coiisidcr.îbly l;icger,t aste

pernissible .13, woimld be muîcli smnler. It is agaîn the lengîli
of lîc average path ofuthe magoctie uines (not the length'of the
yoke over ail1).

WVe n0w have ail the data for calcuiatirg tlie amîpc turs
A' C necessary to prouce Uie field for the armiature conduc'tors

t0 cut. We shonld f'nd, howevcr, tuait if ive look this v'alise and
dcsigncd tic ficlds according 10 the cross-sections, etc., above
obtained, and provided windings and current accordingly, tisal
the uscitîl flux that wc sliould actually obînin wonld i erlîaps be
only U. or 2/3 perlinps, ec*en less, of the anmount caicuiinîed uipon.

Theî explanation ib lis . aàr is a înagnetic conductor flot a
good one, but stillil ha.s conduit.îîicc, andi îîagnetic uines, in
stcad of passing arots(], ani kccpingr wiîlîin tlîe boimids of tlîe
cir-cuit, un 0o1t fronti the cxciting coils, in more or less wide
pastis tlironi,%I the air, constituting miagnetic lenkaige. 'lle part
of the total flux tîat docs îlot go througli te armature is con-
siderable.

If nte were tu t.îkc t hra-chlLai e.i,îple oi the 91i.til]CtiL u.rc.Uit,
ami calculae the .împcre sursis, or the înagneîoniotive force nec-
essary for cach part of il, île should sec that by faîr Uic itrentest
terni wotiîd be that for the air gaps ; so that if we c9)nsider the
maigncîoiniotive force abolit tie muagnetic circuit in the sane way
tuat we <Io clect ro-n aiive- force abouit tlle cicctric circuit, we sec
tîtat the drop is proporti onal 10 t11e resistances. l'he air gnp is
Io tlle ilnagneî:c circuit in very lunch the saine relation tliat the

'pa.ce bctwcen plates suspcnded tri acidulated watcr is 10 ani
clcctric circuit. *rite rciuctancc of tue air gap is grenier tItan
iliat oh tue rcst of the circuit, and, tiierefore, Ille grcatcsî dropî of
miagnetoînioive force tak-es pilace over il. WVlîcrevèr we have
différence of miagnctic poientiai ina mnagnelncic condluctor, nec sha)h
finit ii.nagntc. nes. Thc piole pieccs have great différence os
inagneîtic potentiai. There are, WC May say, two iagnetic con-
tinctors betwcen îhiem, the air gaps andi armatuire core as one,
andi the rcmaining possible pastis as theomtier. M'tost of tlîchines
îîill foilow Uic former path, but only iii proportion 10 ils niagnetic
condccivity as coînpareil with the otlier. In tue saine way

ilhcre içili bc Icakaige betn.ven the liinbs, ami bctwecn the pole
pieccs anti the yoke; ilire wili be very littIe bctwccn Uic ends
of the yokec. In ail cases givcn the machine the nmagnctic con
dttLîl' aîy oi tlie air spac-es is perfectl> dermuite and can bc ascer
taned, and, therefure, the pîroportion of the limtes in a àiven case
tuat icak iboungli the air and those whidi aire used in the arma-
turc can bc asccrtaincd.

As ail the lines (or ncatrly:îii ofiîhem) wiil hîavectopass througi
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file iron %c'itii t(lie ecitci ng cotis, andi iliroigi Iltle >'îke, ive shahi
hiave ta ;.ncre.tSe fle Cross*sctCîoîîs of thcse a!, calcuhated, if ive
tvishi ta kep tu flc ainîe aif13., and il flice saîîîe-adding suft)icîînt
ta icîn ta) take flic Icakagc o fic test of the circuit iflice saine
dcnsitics Xt., thiereli> retainîng flic flux -joi for flic armîature.

i)auig tiois wviIi li seci flot ta) affect file vaille of iVC caicu.
liiîd ; Ille increascd flux iq binîply îîroîîurtionai ta flic increased
condluctance. 'l'lic ratio tif Clic tatal ta Ille uiseful itix is ca liedl
flic co-cflicient of icakagc, antd ranges fronît i.î lui laige mnachîines
of gond designt to 2 for Vus y sinail unes.

'l'lic detcrmination of tile Coul uctanlces of ftue air circuits .is
ritiicr tioublcsoine, si) donat if lit is flot vcccssary Io lhave very
accur.îtc resutîls ai farbt a valiue foi tile co-efflkient of Icakage

ia> ie assuimled by comoipaning tiî<se (ifsiilar tyllcs or imachinles;
and ant alicitntce inay lie macde for li, c.îsig or dt.c~asiiig fle
ecitatihons iviien file machine is testcd.

'lhcre nie mwa tonte stems ta bc caiisidere in puîrovtiing :tu%-
jiere tuiris, wicl, oni hall coîistiuictmîî or oni bad des'ignî, îlay
iîccotiie of considerable imnportnce, tliey arecftie effecîs ofjoints
anid ulic deitagîictiring action ofiflic armtutre. file former
becaines of importance wvicn there are ton iany joints i0 flic
circuit, or % icic icr sturfaces are îlot perfectil' eveîi and smonotii.
'l'lie latter is (hIc ta a certain mniber of titisns in tlic armiature
betveceî tlie pole iiorns, wiimci actuaiiy surroutîid tlic magiîetic
circuit, andi have a clirrent on ftie oppobite direction ta tiiat afile
mnîg net. Ji tis (Ille go th liead givten the i>rusltts ta iîrev'eii

sptarling. 'T'he efl'ect, evidently, varies witit the arnmature ccii relit,
i.e., wvit tile cati. If cati lie aiioweci foi, for sote itartictilar
Joad, or if uta) bc cogîîtieracieci by comîpoainding.

If tlie field andi sliec can bc kcîît constant iii a generator,
jiiet flic eiectro.miotivc'force gencrateci wiii lie constant ; but
flie terminai eiec troiotivc- forcc tvili diropi as flic iuad imcreases,
as ive sec frois) tlle relation Ak, -A - Cr N nw, as il os tic fer-
intai pressuire tiîat iust lie kejît constant, stiice te sîteci ears-

na)t bc vcry weil increaseci itit flic inad, flie machine is cqîîî
pctîinclcc, thiat is, a1 ntoditîg is 1'Otiileul ol tue iîag net wiiicli,

iîy takîîîg tile armature curremit sor tiiat, iess tlic shtunt ficIci
carrent), is ciesigncd ta prociice ai acicitioîîai tix', %vlisi î"ili iii-
crease flic clcctro*tîiotive force geuicrateci by tue ai-oant C'r aver
ais %vide a range of Joad as possible.

A ilitor is coiopoutintec ta nînintaul constant spîeeci wlten ri
ont a constant pressuie circuit. 'lThe set-les wvindcing acts agalist
tlie shunt, clecreasing tlic conter ciectroitntivc force i>y tLie
part Cr in flic relation 1,.= /-*+ Cpasficod iîcrascs. As flic
action ni flie armature torils, cie to negative ieai Mt the miotor
is ojîposeci ta doat ni flie field tunis,ub jas il is mn tlie generator,
if ina' bc madtce ose of mnt the design of tile hîlator ta mîaintain
constanlt sîîeed iiîsteaci ai praviciing a speciai series winuisng.

%Ve miay 00wv dcicde tlie relations betwern flic turns and
ctirrcnt in flie fiehds. %Vc hiaîc ftr the shuont field.

VC = k,
\Vite k. is the c.ivilîtt hâîu % 'eiîe .îso tlie relationîs

s
Wiicrc i is flic total lengîit, anti s flie cross-section of flite wire

useci, anti k. is tlic resistance ai unit icngth of copjîer canductor
ai unit cross-section, If L is in fert and s lu circuilar tils, titen

kis lte resisuance of anc foot of %vire of one suif diaiiter=
I0.3SI allonts atf 75' F. Again L-Zk3N wliiere kj is tlie average
lciîgtli of a tut-n. Nove', if À-3 can lie comîsiderec incarly constat
for a fairly %vidie range ai turns of a given %vire, tiien kiîowing tlic
excitation rccîiirccl sîiist im flic gauge of %'ire to bc tsed, for ive
cle-ive frnt tlle above ecîîatians fle relation

k3 is estiit-ated at fit-st train the diamecter of flic spools on tî'(ici
the teire is t0 be %vouînr, aîîd is correcicui by trial, as tlie space
10 be occctpied by the cviniirgs is dcttrioiincd.

WVe sony now select a value for flie cîrrent ta bc used, wliicli
must oc witliin tlie salle carrying caipa.ciîy of fle mauge ai wire
cicterinned , andi caktulate tlie number of turns. "l'lie adjust-

mnta should bc madîre b) bal.încing nîinning ioss againsi cast af
construction. As die field labbes -irc thler a mialter cf absolute
tin af relative cost, nec finci titat i.iîl larger percentapes 0f
tlie total ouîtput aire istit in fieldi circuits in smail titan in large

moacineîs. 'iTcey range frein aboutt i 5 ta .015 lier cetl.
In adjîistiig fli ex'citationi cIlle 11 tile series fieldi tf flie coîin-

pîond tVilltuiiii, tc îîuiîîciîîai ocessiîy is tfli wcg tif flie
îîîoîerties of tlecîîîagîîeîic circuit aitove tlle ciegret' of its niang-
ieiiz;ttioit Iy fltc shuniît coils, if for a geileraicîr, or i>eloîî', if fo>r a
itîcîtor, becatise if files are adriec la tflouse aircady Iniftle circuit
tir aire taken avvuy, lu affects flie value of JO anid Il thrugliuuit,
so tdont flie ratio of Ille homreae oi 38, pet- intîcease of flie îîag-
tîeîizilg force nîtisi be kiîawni.

LARGE ELECTRIC TRANSMISSION IN NORWAY.
A svemiîcmarE lias hatehy appîliedl lu(tie Nnrtvegiatî gommarittci

for a1 conceession for an ciecîrîc pnwcvr traisnîissian for sote 20,-
ono littrseîîawer froint i aaii1aas tt'.terfaii at Sortîî iii.i(trie Fois-

stîtt wacrfhl a Asko, a tu taw ofChritia ia. i i ncierstooci
tiîat flie plant of flie intallatin is itac iy an EAiîglisli electricai
eîîgiîîeer, anti apîtroveci of hy Lord Kelvini. Il coîîîîîrises flie
transmtissioni of 20,000 horse-piower ta Chiristiantia frois% flie alove
tw rtafls, lit if is proîînsed t0 comminence %vuhl a transmtiissint of
toooo hiorse.îpower. i'hîe tension is ual ta exceed io,ooo volts.
Thîe icogîio flic t felue fronît lte Fossuit faîl is cloise topain 25
toiles ,il ptasses Ihiroagli Sliycleiizerg, Tiîer, Siki, andu East
Aker. 'lle otîter, tlic Raanaas lige, is abot a. Ctouple of otndes
siiorler, and passes tîrauglt Sortoi, Skeilstilo, anti East Aker.

At tlic iorciers of flic borotigli of Christiania il is iîîtîiecie ta
huild< a diist ributtiont station, îu'itere flic iig hi tensin etrreiît wvli
bc traîîsforttîed anti distributil ta flie varions parts of flie town
iîy limeans of utndergroundic cabies, tlie îroîîîseci tensiait varying
frot t00 ta 4oo volts. 'l'lie inîstallation caîtîot only stîjpiy coii-
vecit atîc ciîeap ponwer for tlie larger andc soillier industries

of flic tawn, hut il is also uincer contcemplation ta stppiy flie
whtnic town of Christiania-or at I.ist.ilie part of ficsainie whiichi
is not ligltted troin flic cenitral electric station %vîh ciectric liglît

i a cîteail price. 'fli iîtiiîg ai tlie puiblic tirotiglitrcs
%çill, accorciing ta tlie plan, be effiecteti by arc hatohîs ai 2,000 anti
iooo cancilc.pawer, according ta fle îttiortance of flie sîrecl,
the price lviii bic luntcht cieaper tuait tdont citargeti by fle iîrcnt
centrai station.

'i'lIere uvili lie severai large turirnîes aif cacli vvaterfail, whiici
aire sote of flie nost impo~irtant ici Nain-ny, atici the itigli te-
sioti w'ii be generated citiier dire-ct or by traitsforiers. It is
propased t0 tise naked teires.

l'tc instillation cao, il is calcumiateci, bc coîtîpiete in litle
year i1895, altitatgli ",(ICI' uvîhi tieilci an flic uater level ai
tlic waterlis, a-, flie %orks in connectiait witit lc% eing, ditiing,
etc., rerjuire iatv w.îter. 'Fli cost is w.iculateri as 6,ooo kr.,
or about 350,000/ - E-ngineering.

THE DIFFICULTY AT THE C. 0. E. WORKS ADJUSTED.
lfis uncierslood tuai a àsaisfiiLtq>r> auijusint hias been mtadle

ai tlie diffictl ty wiîcit at-ose ati the Gencrai Electric Co:ttpany's
ivor"sa i cuerliorotgii a furîniglit ago, as flie resîtit ni tlie cm
pioyes bcbng reqtiired ta sign a certain agictient. Soutie oi
tlie femtmes oi the agreemtecnt ta wlticl objection ivas taken hy
tli eniflociyes liave been iitotiied )v flie cotnpanoy, and as a
resailt harîîîony itas iteen restoreci antiflue works teihi restitue
operat io ns.

PERSONAL
Mr. Jolin Latngion. clectricni enginrer. 'T'roto. rccnuiy spenu two

miondaus in lthe Îflerett of Eàu.erno States capitatim in vtsiîttg rilning Pro.
pet-tics in Colo-adto. Arizona and eisewherc. ttec potisttibt irincss cati.
ditians acrass the barder do not as ycî exîtibit nyihing likc ttueur formter
act'tvity.

%We cttrcrtmte mttt regret the stitden cieatit (rni pneîunionsa. of'mr. (ieo.
M. Pheips. titamiager aoi the New York tStevtrir.il Engineer. 'ite sait rvent
occutrcut on the t titi of Aprit. NIr. t>ttrpb was widcty knowvn andti aost
higlity esitenied. 'Theî position nmade vacant I>y tc en ati of mr.
t'heius lias bren filikut iy tice nppointicnu oC T. C Mafrin, anr of the

ctutors of Ille imtper.

Mr. W.. J. Richardîan. Secretary of the Anucrican Street Raiiway (Atau.
ciation. tiiei rnt his honte in itrookiyn. N. Y.. on the -Gth of Atîrl. tile was
for inany Veairs connecict in an officiai capy. -iuy wiiii %he Btrookltyn Street
Raaiway Coaîpny. on whtta syste ni occuirrel t rtecent gteu strîke. flots
strtkC is salt ta have fond ntuch to do u4tti iînginc alxutit fois deatit. Mr.
Rmctardion liî.d occuupied for nîiîny years thtc pou'ttouti uf Seuictary uf the
Aniencan Street Rauiuu.y Atx.uu, anti lui luss %&.t1 lie ucepiy frit iîy uhat

r.uuLtn.ni aie esîpciaiiy xt thut m1-ent liae%ienutu arrangr-ienis art- in
progress for tihe anrmal convcutiaan ta taice place in Mantreal in tlic atilttut.
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LIOlIITINO AND ELECTPIC LIGIITING AS A BUSINESS.

l V (;in %Vi li rA,, M<, 1.. le

Hl.
~ I , luîî inn>'suiîcrin<endciits, and so*calicd "elciri-

cu:tli-s," hiave I lic f,intics< Idcà oi wlat gcîon lîci ")twci the
momîtent wvliciî coal or wood IN liîroqtn Into th fli iilce anid tlic
lilier momencît wlicil tilt 11>1 key IN rlased anid <lic ianip b<irs<s

fontsl oss inicndescence ? 1'liey m ili ail <tell y'ou <liat tilt ile t
rmises sicaii, wlitirl rois Ille cnigile, wbli suris Ill lyi'iaîilo,
wlîichlî ,ccaes cimeu nt (Soiueclovi t icli liglîts a liî.Anià
<li <lie>' go on ta) say <liat i licy buri 45 tons of coal ,îcr îiînî<,

-%ii get $s-,o lier mionili on lice avcrage for rentai oi liglits, and
<liai <Iercfuie licir bîusicess pays, or (tocs ont ;iay, as tlie case
iiy lic. i\nî titis, togc<lîcr vit h tiec ean îng of tlic machincs,
tlic igliten iîg litpo th <listes, etc., is ai lic he anagemtiCî <lic

stat<ioni icceies.
NoIv, <ilic gruîcratîunl and tiî:izatioiî of ecrici<y, in cmilice.

joli stiisl bteaui iiîîîicr, invols cs scemiai viiy comîîjlica<ed t raiis.
foirmîatîions. I agit pcrfc<ly sicîl aware <tt s ic h opiniîon of

nis Caîaîliu statioîn oiimci s (tn opiion wliclî <lie> cnidarsc
b>' <icir pir.ic< îcc) iliat ilicre îs iiîotiti> wli<vcr coiîplicaicd
about <hein, aiid <iai a ierfcctly iiies îîcricticed pcrsoi cari soln
an electrue bîusincss. st, 1IlIavc tiscd <lic isard comlplîcaied,
.aîd 1 osicars it. 'llcre aie te tlic oloiing tranîsformtions :'l'lie
îiotctial eniicgy of coal int <lic actual cilcrgy of simili, actîing
bath liv direct pressure %tit cl;ianbivcly. 'l'lic u<ilizatioiio i<lits
sicani eiîcrgy <o 1îoduce firit tinîcal- antîhlen totary mi.iion.
O p Io tilt s lint me c av ls'it'chlical clic-g y. lI ec contcs in

tilie <raisforîiatis jof ai iccanical <o cecrig.îl eiicrgy>. %VU Iîc.\
have tli transmissioni of cîcetiical eiicrgy, antid lastly tlic utîlizt.
<jiln <liecof. Thîe utilizatiuti iniiales etlier <ie rcîrinsfirmni.
liion of clectrical ta liteclianiîcal ettcrg4>-by tIlotors-or (lic
transformation of electrical ta radianit cncrgy lii tlie tlic sncan*
clescemît or aitc faili). i 'crimals <its is flot a compîlîicat ion; agaîin,
îîerliaîs it is. Eacli imrmun cans jîidgc for lîîîîîsclf. 1Es'ery anc
if tese. t ransformîations. utiititiS anid <riLnSIII uSStîs is, anti
nît lie, iccoiniied b>' songie svaste of cncrgy. 0f tlie totali

liea< in tilit coal, Nolie gîics III <lic chiiîcv, Soule is <îscd Ini
licatmng <lic draft air, soiiîe in licatinil fartiace wallb, bars, prases,

boi attlbler sliil, and <ice reiniuder iii lîeattnr <lic water. of
<lic toial lient lii <lic stcaiii igeiîerate<l, saîine goes solantrs rtitiîtîng
I lie etîg tue-uic i cs< is wast cd os lîca<iiîg pipiig, CYinde(Irs, &c.

0f tlle total ilicorctieil pîowcr of Illc englne, a1 considcralile îlot -
<ion is reîtiircd siili> ta <ongi tstsefoser agaitist ils awn friction
aiid itciert. Qise< a considerable pierccntagc i os<, b)ctwecn
tilit etigitie aid d)nati;io, b>' lîci< slipiiage~. lii <lic dynamo itsclf
a Niili furilier loss iakes place ;>'ct aotilcs o1 tlie tranisission
latieN and ratisioritiers, and iii tue las<<aîfriîtoifoî
clcc<rical In radiattciiergy- sucli a1 <riindloîts loss occurs <lia<
onc ati<liarit>' statcs tit onlI5/>' of ae <lcelectrîcal cncrgy ugivcii
<o ani incanîdescenit faîili is cons'er<ed b>* it into liglit. 'l'lie
lo.Ses in tamîils. %ires anîd dyiîanios are înkltrable. bcing de.

peenntîî on design . iioçe in beluing, shafiiq, cligînc, piping
sitd botter arc îî.îtl' <ice resailt of iiccessity, but c:ît Io a grca<
cxtelit by cire aîîc attention li e c;î domîî.

Wia< dtocs our dingriîîtiîa<ic fac<ory (ila? hl watcîics cs'crv

prots- iii mîantificttre, and accounts for cs'cry poîtid o aina-
tenai itiaîîglioîtt ; cecougiitzcs soîîîc was<ecs or lasses as incs'tabîc,
otliers as -1rnvagant, atnd reîîîediês illco. l>ocs noir clcîric
iactory (io tis ? No ;it slinvels coal iat tlie )oiler .111i is salis-
fmcd wlîii Ille cligillc <ais round. In blissfigl ignorance it
doe.sn'î wemgli raw iaîtcnal (roal), buymng i< by tlie rar land, antI

dlining it %Oimlcllicge linndy. fi doesnl'î, tîy catrefi experi.
tment. deseringuie %%lich iîs atcttualy tilit clicapest coal le) tise in ls

îîeculiar condition as ta draift, &Sc. Oh fia ! fi <nisis in ,ilraoi-
dence and kcejs on slioselliîig con). 'l'lc tuming ovs r ai<le
tlic etigine is a stage iii Ilie iîatiitc<uîc. Asnu secing <liat tlie
mîodecrn steailu engitie is lie resaIt af <lic conîcenîtration ai greni
mids, andti<lic appllication oi scicntif'ic lirincililes, il nîiigb: bc
worthy af recems-îng souse attention. 'llie plime abject ai its
being is Ia convert the cncsrgy ai the steani soia motion, tinear-
andI rotary ;a bpecial feature being tlic titilizaîmrofa bath tbe
direu< force anid tlic csîIa.ilives force, is sucli proportions as <a
mtaiin teIlie hîî> is efficieîîcy. I.e., tlle greatesi farce suiht<lic asi

Ioss ai cîîcrgy. As cveryonc kîîovs-evei aur iîyîîoîlet;cai
"4clectrîcian 'k-<liis is dlonc h>' ciu«tng off s<caiî at a point in
the siroke and allowilil; si in Ict csliaiisîivcly aftcirwards. And

ail ctîgjîîcs desigiied for clectric serv-ice aiiow a v'ariation ii <lic
point ai et-off fronii Sa>' a quirter <o ove, a lial, <ltis vanriationî
bciiîg efl'cc<cdl iliragli tlic goveriior, eccentrie and v'alv'cs. Ail
iiîaclet> yus fiable teai oli of a adjuistiicit ; 1< Iînus< Wvear, anid
it îeqîmiircs a«cii<ian. Any dcs-iation ftoits îîcrfcct adjustiintt
nlicans loss ai clncrgy, <lîcrefore, was<c ; anid as it is caîiscd by

mlietijtstniîct, stîcl %vastc is Iremiediabie. In hiou' iiny sta-
tions oîîcratcd by mirantî, is a card taken off (lic crigitie oncc a
ye.ar? I loi, o<ierses, canti li o;icra<ion ai tlic dogie be
siatclicd ? < is (fuilte passible for ai idtiission or csltaust
tu opecn or close ton laie or <00 car>', andi ever>' siiglit ioobciîing
of a îîut siili îrodmcc s'ery appreciable rcsts. A~nd yct <its
nititer is megiecteti, as is aiipareîiiy aluiost cs'er>' otiier tIlaiter
connecîcd witli clectricit>', andi lîciîce it i% <lat a cotliîircltensis'e
staicinctîtl ia>' bc malle, <liat ' cleciric ligliting stations rugi
tlieiiiselvcsY»

Now, if ciectric iiglitin; lic not a business, <lien let <liat bc
clearly tiiderstood. lBai if it bc sud,, tiien let clectrie. btusincss
be conduc<cd ou buîsinecss ,îriîîcîpics. i1îlîînk it is evident ta
aîîy one wlia lias liadic h apîîor«în<y of %vatcbing tlie mîiîods
foIJoatecl geter-hlly, <hua scs'en<y-fisc per cenit. of Ilie electrie sia.
ltons ii Canada neitier knosv <heur consuiiiîtioii ofiltîc, noir the
amuimîit nf <hemcilccticail outîput, sitli nny dcjrcc ai accumacy;
have fia îirsotî lin charge wlio is in an>' sinaiiest detail camlpe.
<cnt In mnassage ; kcep no checcks wlîiics'er on an>'o aiche ap.
litratîts, an ave:' not <lic faintcst itdea a.s<o <lic inîcrior economly
of tlic plans. If <lie plant pays it is purcly gonoiîch-, anti tlîey
accelut <uder dus'idends witliaîi< question. If it docsn't lia>, <lien

'I'icre's îîo mne> iii electric ligliting anyway.» flîeir $i a
day " Fi reilial and Elect riciaîi, nia>, by itîj<dicialus tise of tlic
draft, wasie ;îotnds ai fulel ; <lie englue niay tbro<igli santie slip
iii aijustinemit af cuîî'off, tise 5% maorc steaiun titan necessary ;
<lîcre mua>' be a tîîost licaîtti> gro<inti on the lises. No mîaser-

Elcctricit>' doti't pa' !1' 1 sbouid like to Itar ai tlic bu§iness
<lit would jia> under thiese conditions. Let ail iliesc precats-
tiotîs lie <akcen anti checcks malles andi sec tlic iiîprasctîent.
E vcry station sviii knaus' wi<liin a fraction of a cent, liais inlucl
i< lias cust Io produce a kilous'attt liaur ; liow mauch i< lias been
soild for ; wlierc lasses mnay bc diminislicti, gains increased;
aîîd a reliait cans be. preîîared, siiowîing iii an intelligent< business
wîay thic wîorkiîg oi tbe station, and <i th irectors, nr ailier auîtlî
corities, isili tiîîder!stanil clirl>' ,i'at <bey arc doing.

Atiiong <le ic îaîy îiatters iequiring considerationai <lie hbands
of ciectnîc.il investors, as prelitsinaries, tlie onc oficapital ins'est.
icteit is ver>' proininent. 'rite purchase oi lanid, buiilding, ina
ciiery aîîu construction expienses, involse a capital outia>' <bat,
large or sîiail, excessis'c or reasotiable, once niade lias got Io
standr. 'lli plant iit jma> its osin proper operating expenses,
a-îti is caliectet ta pa>' iniciest ou the inv'estissent. 'lle larger
tlie investtssenit, tue lcss cs'icently, tie percentage oi intesest. 1<
is imtpossible ta maise tilis percetitage by dcreasing aperating
c\lienscs, beyond a certain litiiit, and it is equaliy impossible io
(Io so b>' dccreasing <lie inî'cstnîcnt once mîade. >Ilnce the
impiortanice ai kceping it doisn in tbe fmîs< place is obsiaus. This
cats bc <lotie by citlier provitling clcaji) anti nasty iiiacliinery, or
by îîîosî carefuily cansidering <lie entire conditions under ss-licb
<lle plant usîli oliemate, and balancing cheaipness agains< efficiency.
'Tli cheapest is ofien the inost expensive; cons'ersely, <lie îîîost ex-
pcniisvc i b soin et: iics-gencmaliy-tlie 1least ses. WVhy? Because
<lie miore expensise mîachîine, by its being niare carefuil>' builit,
ssitî liciter îîîateriais, and greater attention <o scîentific prin-
ciphes. ssiii sas-c in cost ai operation, aL greater sain <han the in-
ttrest an the difference in price betss'ecn tbe more ant he less
cspeiisise. Trtie econain>', <berefore, ks oniy aitained i at ie
cosi ai patient îivestigationi.

'llitre sliouîd be unit>' in l tliings, esen in electric ligh<ing,
aitliauigl it 5eetiis not tao b en cally adîîîi tted. An elcîrîc sta-
tion is intendeti ta pcrforîîî a certain service-to gis-e a certain
quantit>' ai current. fi is a condition ai ail Iighting that mnore
is rcquired ai certain penods <han at others, and s0 electrical
îîîachîincry must be capable ai sapplying the bighest dernand,
as We'il as the loisest, or average. Therefore, iîthough in a sion
liglit tous-f, it is found ibat for tenl hiatrs ai ligli<îng oniy 300s
liàz'its -arc going ; during 7 bours ibere îîîast bc the machine ca-
îîacit>' <o suppl>' the %hole so000 ligbts during thie <hree hours
<bey arc reqîtircd. 'The dynamo capacity bcbng fixed, <bere is
mia doubt as <o tlic necessary size, but the engine capacit>' varies

CANADIAN EliECTRICRLI NEWS M.ly, isi)s



Maiy, iSq5 CP~NFiDIA~J E~ECT~IC~lj t4EWS
witilthe cut-ofl, andi is generaily ratcdl ait sotie pa.rticiiiar point,

say e or )j ctiîî.fl, %viîl a range of v'ariationî front >4 ta ;J.
The icnginc tilcrefare ita>' bc chtusen. so, thatit mil bc %eiwit
nougli for tic 1000 liglits ait the Ilinaxilitivîî admtissin of tic 34

cut*ofT. Il' su, doing tie raîc<i caipaciîy oftig <licnginle is les.,;
titan that requiircd, te acta il capa:ciîy sufficienî, .1114l tc i ice
Icss thait if anc vvere pîirciiascul wlîose raitet capaî'ity at è ciit.atT

werc stifficiett.
Ail inachliery lbas a mîosi eff'icint rate ot ivnrking. A boiler

%vili rciîtire lesai coal tai be coiîsinied ta eviporate i 11). of wvater
ilit steani, ai a certaiin ratc of siîupiying steaini, tait ai any
otlicr*.r.tc. Ait eigilte ivili rcuire ie.ist mecnt Mienc a cci tain
derite rel.ilion eaisis bcîwccn UIl Itliiitl of steauit1 iliiî (lic
cylisider, andl te expantsion tîtercof. A dyîtaîtî %vili naste Icss
Iîowerwlicn runîning a lairge îtumbcr of Iaîîiîs tatia simili înier.
As a mie, mnacbintry is so dcsigncd tuait it nili work at tilt higli.
cst eflicicncy n'icn il is bcing %nî ked ait ils fi[i ratcd c:îparity.
Tltcrctorc, ai boilcr ratcd ai ioo hoarst power, wili liai furirtslî

stialt il a 5o lI.p. engine, ai anytliing like the sainîe cconituîty.
it is very bail cconoiity, aîitd îînwisc îirccatition, tu ;tlliow toit
large ntargins, for titercby ai cieiîtt (if ivabte is iniitiîcet],
aind no tisetuil pîiriose ginied. Oit tte ailier Itaitî, toi> sttali
niargins arc worse. litre is jîîsi iere tie questiont cantes it,
af the pi oper praportioning of the variotis aippîrattls tuait go ta-
nvards tic productiont of clectric carrent. lIn ait> actîtal case
ilîcre is aiiways a hiappy uttean -avoiding oit the one btand cx-
cessive ittargins, wiiiciî increase îlot oniy frst cast, boit iso
o1ierating cxlîenscs ; on (lite alier, a inistakei ccoitomty tuai
altaws it tciigli. lu lias becît saiid thla: ini the itausi ardliaîry
abjects aiouîîd us-tic leaveai on tic trees, tic bectle's wvinia,
&-c.-iere is abtndaitt cvadciîce of design, anid fitcess fîîr lîlar-

pose. Nature allowvs stiTicnt miaterial ani ito macit- -ai beatii
titi lîairiîony andi synîîîîtry being the distiitgising citaraicter-
isiics of lier wonks. Nature woul cliîickice oî'er a few af tlt
tue clectrie liglit stations in Canadla. In sote of tiese tue oîtly
îînity of dlesign seeitts to have beenl ta, puirclase in striciy tc
clicapesi mnarket. I have seen a i 50 Il. p). clngile bouiglît to rili
a 6oo liglit incandescent dynamîo, becauie it %vas secoiîd.laiîd,

ccai. It woaild bc very intcesiing to arriveait ltowv intiiel înoncy
itis station is losing b>' tue inefl'îciency of titis pîropartion, reieni.
beritg tai the dyttaîto, runs jtrobably oîîiy soo iigltts for hlai tue
tiii. Nature lias flot bail ititcli to, do wiith itese stations. Ani
cicctric liglit nman cognes aiiong and a dynamtto is boiit froîti
hMit. An engine " big enouigi t 1 rita tîte dynamo"I is diii> putj
up, antd a boiler. 'rîey have to have itese thtiîgs anti so tltcy
gel tîteini. lThe engine mtant mtakes niore oui of a large îtigisne
Ilian a sînail one, and so lie recoîîîmiends a god large one-twvo
if tlîcy wvill stand iî ; similarly witiî the boiler muan. Anti so tilt
station giows ; a source of %vaste and expense ; is îttanagcd by
a II Firemian and Electriciati "; andl " leciric ligiiting docesn't
pay t"i

One word as tn the use of nietens. Dynamoes are always
wired for nmore lamîps itan ilîcir rated caltacit>', because ail tue

lamps nuil neyer bc going ai the saine mîomîenît. If a mîari pays
by the limieer, lie wviil bc vcry careful not îa be tising miort ait any
mtontenti titan lic aciuîally re<1uires. Titis lias becît fotintd by ex.
perience in allow of a stili greater mnarmin of overload, anti titis
is tantaînttn 10, a reduction of capital inuesîtient reilativcly.

This article ivili be seen by i great nîaîîy 10 whito aIl the
above is iveli known, also In a greater nitober %ia have not
mande electric ligltiitg their study atid profession for ycars. The
former will, 1 hope, p irchon te repetition ; the latter wvill, 1 sit-
cerely trust, coie Ici sec that clecîric ligliting as a business is
wortlty of study ;a litah is not tile simple a«fair îlîey have luth.

ertrcardd i, ad it by the application of business îtiods,

and in that way only, crin they extiect In succccd in il.

DANAGE TO CHIMNEYS BY LIGHTNING.

An investigation ivas rccnly carried on in Gerniait>, by C.
Caîlo, tîpon the subjeet of te daitiaige (loute by liglîtniitg ta
cîtinincys, boin with and without liglttning coîttîtctors. Front a
sîîîdy of twcîtty-foutr cases, he draws the (ollowing concelusions -

i. Ligiîtniîtg very scidoin strikes a chinincy in sticli a %vay as
to, leave any perceptible effeci.

2. 'rilt damage dlone by ligthning to cliitneys is iii ittast
cases inconsiderable ; only in ont case ivas a cliiney acîiîally

decsi clyed, aliiin tour cases oill 1>uas (lie (ligniage su g~reat dliit
it %'as lilcessar>' ii putll Ilte chlîiîîîe>' ilawi.

3. Lightlii iig sttiîkcs ciiiiitys bîtî witliaiid îviîiutt ligititiiig
cuîliîectons ; Ilte l.itter aippear, lîuituever ta bc stii ck ahteiter tuait

I lie formier. Of( lic caîses neporicd oni, twoa iere tilhi anid tifiîeîî
witiîtit litIt iiguttlîursiii ii fai ases it %%ais ontî ullitel>'
kitaîtit %wlîititer a cotiîictutr %vas iii 1îasitiai ori mot.

4. lIn iaw, itarsliy gi uili , iiglituiîg iaisies scili Ici ccur
inore <ifici i llail il) Iliglu aîîi hyegmi (Il)uiuls

5. It <lie case oui>' liais lighiiiîg sI rick ai steainlt iler ,o ais
tri, itecessitate rcîîair.

WATER IIAMMER IN STEAN PIPES.
IZecittly litmiteronis exlousionts utitif ies steailt îpipeh

led ai <;crmlltiai eîtgiitei ta Cati sîtetial atitentionit 1<he gleat
dlantger frnît ivater iianitner. 'l' îriivc tlîis CuhtCriitteitts Wcet!
iîîîetiîa keit l sio%%' I lie hiigli pi essilte iii a pipe, wueiî %v;irr
humiliîîer occîlis. A pip 8ci2 intcite,; inii ieteî . 'f -i dt iiiick
andi : I feet lonig, bai-Iugeiat oîc endi, ivaîs 111 aiily tilleci
%itll %vater, aind ait th cuter endî steini siiîiîlie' tiiruigi a t lirCe'
intch palle. 'l'irc e ssu~re gauîg es ai coijîai distanices w"i C
scrcwed ta tue pipe andu Oite ii te lîaCIi flaiige. \Vh'li steai
Of riv'e atitillffpel <2, 73 pIiuiiliuer tiliae intchl, Vais aitilited!
stiîddeiily aibiiv lte waiter, the ircssuire gailges iidicaîled te'
specti îciy pi essitres of 4:!6 piiitis, 1I4 piîtli, 1i' yp jiitis andt
i 14 îîaîîis lier squîare îitci, or iteaniy 30, 8, i4 andtu 8 aitiltits-
plici es. WVllil st cait clitteî SlciwIY aigaîin aiuuve thle uvater,
Itarîi>' an>' concuissionts andîî -ibicrittai presures wcere ilatied.
sit:ainî vais t heul aiîtstei tltraigli ai valve 2 incitesa it iaiîtter,

aîtd tic bicai, ait -t lrestore of 5 atitiisulictes, ttew eittered lie'
iow tlie i.ter. ''le canciissin as su violent ttat i lie ilreadîs ut

lotir oif te unis wV!c ir unil'f, tite futî gatigc laiî'ed itee vais
criisiic<, hltaigi te gaiuigcs wvene dcsmgited foi ai nîaiîîîîîliu res'
suire <if 2,133 ptinils per sîlîte inîch, %viiilc tiie <tier gailiges iii'
dicaitei pîressuîres of 483, 385 anid 923 ;îîînîis lier squlaire inich.
'l'lie entd ut tilt ipe hîulgcd coîsîicrab'. Oi t ai ien' t rial (lit
first ilirc gaui'ges regisuereul 31.1 îtîiItlS, 185 pltiids aumicl 853
liaîinds per suare incht, tue fîtuirîl, refittei, over :!.130 poîndul
ai relit of ciglit inîcitcs iii leîtg tI taritîcd, s'art.u abot tfouir initcs
fruont îîe taîr cid. 'T'his daîtageul part vaus Ilîcî cuit ciff, tlle pîipe
clîtscu again, andtu the nauler luavel lonencu ta flý itchîes ; îtreb'
suires tif .198S 1toiuîtus, 498îîîîîl andu 853 iiiitliis lier sqiîarc inchi
nere dieu ruse, ved. 'Tli n'ater level %vais ilîci raiseul 1(1 go mches

andu steai tîîrîîeî lii aîgaiît îiîis tinmte t bolls brokC ii tc eti

pîlagte, andtu fissures fui iîcul car tiltitticlule ot tl Jupie. lit ail
caxes aur andîî nater wec tîtrao 011 tiîraîîgil the air andu iVaite,
otillels. Ti'îs ttccirrcd aina>'s in sultlenîrse.air.î ituterval
ut 15 seconds, nviti stcaîti ias tuirîet oit fîall>, andîu Ot secrai!
nii tut fouir mtinuites, ilil te vailve %Vais cui>' liait hall>- uoelîeui, lai
onedifîli iut ile lausu inîstance. Only parit tuile n"îîter nvas fiîrced
oui ; a1ii tiiinuîî ut 3 inîcites aiiwaî>Ys rcittaiuted ini tige pipe. 'T'he
csîieriuîteltS prove tuait tue Iblciw did ndt iegiîî befître tit lieîalî
bil condeîtscd andi te uvaler hail actîîîreîl tic respectiîve lenut-

peratise. '1lc <lifrèreit i ndications of' (lie g:tîgs secîn la silo%%
lthai the lîlow uas pinîpagaicd iii naves, nîucli atlTectttl te lires'
sure gatiges accarding 1<o ulîir positionîs. Thie utimilituini lires.
sure olîservcd vaîs 30 tintîes Itîgiier îîanî Ilbat of tlt steauî nîtîcli
caîîsed the contculssiont. If utc cutiisder uhtat tit sealin inlet liait

oily Onc.tliiriuti Iý lie airca ut tîte steaîî pi~pe, thai ste:îîî piles-
soues ut tiîrcc lttes tue iittensitv ot ilit exrsîiitittul tuîtlî aine
actuali- uîset on Sliiîbo.rtl, andtî thlai palt t fa pipe iltiglit, uuiîer
C irctitaices, bc cîîîîrciy flled utitt îuaccr, tue îîîîîst aidit tlai
uliese loulgincîts of ivater lia> leaul t<î motas timsastroîus conse-
quencices. - Eng i eim andu I rit 'lraules Advcrtîscr.

QUESTIONS AND ANSWERS.
1l. liras., Kincarine, Ont., Wvrite :Wc %vaut to buil a brick
cîtiîtte> 80 tet itigh, sq1uare clîîitney. ''hat Size slucîulî the

basc be for titis chiite, anîd shoulu cenîielt îr tîtortar lue usedl.
-~s':a lu iuili depjenii largely illpaîthde hnature ai thue sail

tpoîî nîicît tîte cltiinc> is In lic built, ais ta lte uiintsions ait
tue base. If iîuilî on Clay> soiU, Illotu' aboutt tItice tons to lthe

sq1uare fauit ; if oit band, aubut fouir toi!ts lte sqîuare foot. u
siî'uild take ilîto coiisidcraiin auls>, tce iliickness of the îîalls.
Unicss tc clîiîtnc>' reî1uiircs ta be raîpiîl>' cuuîstruccul, tlt uise
of miîtent itînruair is it SeCvtSSa.ry, a gnooU qulîllî> uf urtiinary
ittaitar tvilh be suifliicitnt.
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SOUE NOTES ON THE GOVERNING 0F STEAN ENGINES,

PARTICULARLY WHEN COUPLED TO DYNAMOS.*
liv G. i.. ,tbl,:r4lkuoKr-

flî ils is a subjcct wlîiclî las always l>ccn in iny mmnd ini con-
îîectimn %vith central biatin clectric liglitisig ; and tic fact dit
it lias beiî brouglit it praininciicc by .M r. Swinbuîrne, in lds
simplec but lucid papier before tilt lritibli Association, shows
thai the question is now bcgitining ta attraci tue attention wlîîclî
it d&servcs.

In aider ta understanci the exact position of mattcrs at prescrit,
as regards (lie governing of tlîc cngincs uscîl for ailier ilian
marine p)urp)o!>s, it is advisablc ta look bacl, a liitie ai the bis-
tory of tic sichîin cngjinc govcrnor, ani tic purposes ta wliich it
hia% becn cl)iflv applicd up te the prescnit dite, prcimising the
faut thai sa far- clertrical cngiticers have flot paid any %vcry grcat
;iiiiciint af attention to the problem, -as thecy liavc bcen oécupied
by atiier considerations of more inedc(iate itnpaoitatnce, and
ha~ve been meiîeraily content in ibis particular ta accept the
pr-acuicc of industiai enginters,.tand ta rely an tieirjudgmcent as
bavaîîg the izrceiel experience.

%Vital rcaliv caused careful attention ta be paid ta tbe con-
struction of gavernars and va.lve-geatr was tic application af
sicain enigines ta driving spinning inachinery, thiclise of meclian-
ical weaving and spinning *sncl the best miodemn type of steami
enigines being almasi contemnporaneous. For a Icom ta waork
praperiy regular speed is cssentia.l, or îlîe simules will flot ihrow
properly, and uncecn sirains are produced in the mnaîcral.
N'ai only, ilîcrefore, lias tile besi sieamt practice been usuaily
decvoted ta tlt construction ai enigines for driving textile fac-
tories for the sake i: efconomicai working. but i the saine lime
the utinost pains anve l>cen taken ta design valve anîd govemning
geai whiclî wvould admit of the crnginc doing ils waork ai a con-
stant spccd %vtiaîevtr the fond. *Thti latter condition %vas essen.
cial, bcca,îsec enrgine %vas only eiiîploycd for dris'ing.ii. vlle,
ilotigli Ille laid would canstantly vary as dliffcrent machines
were thmown in and oui ; andi ai limes a part of the factary
iniglit be -t*tagctlicr clased if wvork, in anc ai ihe departmen:s
was sak

ThtIi cnvineers whli devait îlienmselves chîefly ta tlie con-
stitiction of iiîili cngines have for n-any ycars been able ta micci
iliese conditions and ia supply plant which %vould rcadily regain
a specd %%îtlî,n z lier cent. or 3 per cent. ai tlie nornmal, whitver
miighî bc ilie fonl. Ihi truc iliat iargc fly.wheelsatndcamnpara.
tivcly! Ilaw !sîîceds have liitlierio been chîicily in vague for luuis
class ai plant, but îlîis is a somnuliat minor point.

Sticli being tht site cf affitirs wthen electrîc ligliiing firsî bc.
cailc pr.iciical, clectttal engineer naturally turned ta tlie con-
sirilciars of iii enrgincs fai advicc -and hell: ;ilie resuu %vas the
application of tlt. iinîll engine, wiilî rapt: driving, to iurning clyn-
-inas, a sv.stiu wlîich ]lis worked wcll wlicrcer it bas been
applied, %nhile for frecdomi fromt breatkdaývns andl exacincss ai
%votkang tis meciliod lias prnbably flot yeî been surpassed.
.sucli plants, lînwcterf, accupy a grit citelai splice, are ralier
especnsive, and there is a certain los-, ai posver in ropecldriving.
Caîiscilucntlv the liig.h-spcdc cogîne lias been dcvcloped te gel
over iliese difficultis, s0 fair, chieîly ai tlie single-.actng type;
but nnw iliat %tht conditionîs of running ai sucb enigines is bectter
îinderstaad, and confidence in high speeds îis increasing, there
are inîdications that similar enigines, but dotiblc-.acîsi, will
gradually conie ta bc prefcrrccl.

Our cuîsory glancen ait hisîoiy ai the application of iDvernors
ta crngunes lias now madc il ianifestiliâ.t the best practice hîtlij-
trio lias been in the construc:ion ai governors ta pradmice per.
fecîly even unOî:on 'lua:evcr tht load. 1-utnherit mustbenoied
ili sucli cngines have îusualiy been eng.iged in supplyantz
energy direct in the iorm ai motion ta lines. ai sbaiing, and ta
m'achintry wich ilis require<l ta rtin ai a constant speech.

Let us nawv tm ta %bc driving ai dynamons hy means ai steami
engines. The prapecr methods ai governing sucb cnigines. 'ull
naiurally dcpend an the purposcs ta îvbich the curment peoduced
k ta be applited. If for thie transmnission aipowverorîbc runniing
ai arc lights in serieç, vcrylitîle.alteration ai existingrnethods
is iequimed . but if tht cngine is tsed for lighinzg incandescent
lamps direct. 'vbethem for a îîrivnte installation or in a public
stupply si.aîian-%%hich laiter i-, ai course tht mas: inîportani

case, and the ane ta wliich it is proposed ta devate inasi aiten-
tion-then il is desirable ta clearhy define the litnîtt-ng conditions
ai tlue probleni ; sa that, knowing exactly wluat is required, ttc

îuîay be in a position ta judge liow far existing appliances ineei
.!îe conditions and where îlîey are defective, and thus arrive :ut
a dhermite idea ai the directions in wiuich alterations and iinprove-
nuenîs are rcqtiired.

Now in a central station the ultimiate abject is the incandescing
ta a certain point ai carbon filaments, ta procure frotît wliich
tue standard amaun-16 candies maoin a 16 c. t-. lamp-tbe
pressure or voltage mnust be sieady and exact, wvith ane per cent.
on eutlier side ai tilt normal, any furiher variation eitiîer way
making a great différence in the iight.

l'etihaps, in order that we may present ta ourseives a cliar
idea ai ilue conditions, an entircly mnechaniral analague înay bc
usefult. Let lis supplose tuai the enigine roomn in a central sta-
tion is the engine room ai a large miii which is wvoîked by
sevemal sîcamt engines, driving by meains ai puilys and friction
cluiclues on ta a line of couniter shafting. Imagine that these
clîîîcles arc nat very %vell designed, and thmu there is always a;
certain amnount af slip in tluem, not more than 6 or 7 percent. ai
liglit liads, but increasing considerably at heavy !ends. hI is,
ai course, reuiuired ta keep the milI machinery running cvenly
wvithin z or 3 Per cent. If the lad is a light anc nat anly will
tilt engine or engmines be lightly loaded but ihere wili bc very
uitile slip in the cluitches ; on the ailier hand, as the wark donc
in thue miiil increases and becoînes hcavy net anly %wiii the load
on tic engines increase, but, having ta kecp tilt iii macbinery
revolving ai a constant spced, the speed ai the engine %viil aiso,
have ta be incrcased ta make up for the extra motion lasi ini the
cluiches, the friction ai which wili absorb ectgv, which wili bc
ciissipated as heat as tie lasses in dynamos arc. Under- these
circumstanceq it is clear that il will flot be sufficient if ive have
a governar which keeps the engines rtmnning aiways ai the saine
rite ; wce mlusi over-govern ta sorte extent, that is, we must not
only have the speed ai ilte enine under cent rol, but wc must
aiso have an arrangemuent by which the engine shahl go a certain
percentage faster ai heavy loads than ai iigbt. WVe may ditni-
nishi tilt difference af slip ai different laads by improving the
cficiency ai auir friction cluiches, but the faci remains that it
exisis te samne extent and that it inust bc comipcnsaied for.

In an electric lighting central station -tilt dynamo may be re-
gardeui as the friction clutches in the above simile. I3esides a
certain loss ofipowver greaier a.i hecavy loads than ai light, and
wliich m;îy be iikened ta the loss in friction in tht clutches, ihere
is also a loss ai motion, increasing iih tht laid, due ta self-m-.
duciion and tht back action ai tht armature current an tht fields,
which weakens tm anid necessitaies tht speed being increased
ta obtint tht saine voltage ; this is like tht slip in the iiction
ciutch. If flot corrccued by outs*de influences iî may amiount ta
from la ta 2o per cent.

In the central station there is the further point that ai the
heurs ofaieavy lad it is necessary taniun ai a highersped alto-
gether than i lighî loads in order to keep tîp a higber gencral
pressure in the mains ta alhow for increased less in îhem.

Consequenîly, in driving dynamos in central stations for light-
ing, u have flot only ta secure regular running or absence ai
suddcn variations ai sped ai ail lands, but we have gai te) pro-
vide, taking the light lait as a basis, that as the lad increases
the driving spced shaîl bc incrtased in aider-

i. Ta increase the pressure on the mains.
T.oI' overcome the increased anmature resisiance and pro-

vide incrcased excitation af the field maignets.
3. Ta makze up fur the slip or loss in pressure cauused by tht

increaisttd back action ai tht armature on tht magneus and in-
crcabed seli-induction, which necessitates a higher rate ai dniv-
irg, ibotih it dots flot directly mean loss ai energy.

ut is truce thai it is nlot absolîîtelv necesstry ta increase tbe
spcd ai the engines ,iî may, be kepl constant ai ail leads as i
mill enigines, and the îequisitt variations may be produced bv
tht tis* ai resiiances or by varing tht excitation of tht dyna-
mas, lîy mecans of resistance or tht utis ai a separait: cxciîting
engine.

PUBLICATIONS.
Tht Artnaî foc '%ayis an excellent numbc-. and the hijh cluaracier of ils

contents is one of the çcoueong literaty igus af the urnes

CANADIAN r=IIECTRICAI, NEWS May, 1895



May. 1895 GRNADIP.N l.iECT1RICLII NrEWS

THE OHLOOKER.
Tlf: qusestionî of elecîri liglîtin, continties a leading one wviui

the people aiToronta. 'lle Onlookeur lias no desîre ta add anc
more ta the anrmy of dispîutants. Thle ecasinic Sigle or the sub-
ject bas been tauclied wi'li a gond dent ai vigor by saine wvriîers.
Let a word bc added an% titis point. kecacise the cost lper- ligiî
!n onîe Place insay bc showsi t0 bc $5.00 Icss tham in anutiter,
sote writers have concltsid tlsat money is acîsaally saveui the
mutnicipality. Quilit and quantity conte ino the question
hic, as inucli as witl dte gond Iiousewiie, whien site docs lier
Saîîsrday's shoapping. Cansidcration necds ta be given tg tlle
ainount af wvnrl clone by cadi lanp. .Statiîig the cast dues sot
state the real v~alue. 'rite Oioker lias bcen intercsted ini an
article in wlicrl are furnishiec valuable statistics ait electric
ligliting by an expert. lie lias pointed nut that as a miaiter of
fact Buoeio pays $127.75 per year for a lamip, whlite Southi Nor-
wvalk pays less thins Itaîf tlîat ainnutnt ; but Buîffamlo gts almonst
twice as mucli liglit. Tite question stîggested is, %Vould stse
liglit wlîidi Southt Norwalk receives be suflicient ta satisiy
Ilufralo, even if te latter couild have it nt thie lower price, and
if not, is thîe excess of lighiting wlîicli Iltifilo gets casting tlîat
city mare than tic saine excess af liglit would cost Soudeî Nor-
walk if the latter were ta increase otput, plant and elluipinient,
ta a poinît whscre il could furnisli a supply af li.ght equal ta itiat
ncessary ta supply uffoi? l'lic Onlooker stops lîc, bt
corgnends this uliauglit ta thîe tyros itho arc telling whlere To-
ronto cani secure ele'.tric light at a mtsch greniîer reduction titan
sonie of thîe figures tl:at arc of«ering ta-day. A penny s-ivedl îs
at pennv maldc, someitimies, but flot always.

x XX X
It is always the case wlien a boomn is ons-Lit malters little

wheîther it is in real estate oreclectricity-tlîe average man is pre-
parcd ta take a gaad man chances, and tlhe mare uncertain the
project thîe grenter are lilely ta bc Ille chances taken. If he
does not knowv ail about it lit is ready ta assuiiie thant lie uncer-
stands the whîole situation, and aiten rushers ini wliere angels
would fear ta trendl. Trhis tlîouglit is nicely brouglît out in a
recent article in the Et.CcTt<icAL. NEWS on iiîtertibati electrie
railways, by Mr. Gea. Wliiie-Fraser. »ite Onlooker hacl dt
saine ilioligiî prcsenied ta hinm a short limie since, when discus-
sing electrical lîrojects witli a weil-known cngincer of Toronto.
Tinas person diew attention ta the inîjustice olten dlonc the cX-
jîcrienced en.gincer by tlic maranner in wliich lus desiens, which
hllc been prepatred by requiest and at thec cast ofailmucli tlioîghi,
are altercd aiîcrwa.rds, or entirely ignored, by dt directors or
oficers ai elcîricail cnterprises, white the suggestions Df a
novice, wvho may have a pur-pose ta serve in sclling a plant, are
accepteci, beccatîse. for lte moment, it miay seems a fcw dollars
can be saved. Trhe case was ciîed oi an elcctric raiiway in
western Ontario, where the engineer's plans, as ta the laying ai
the raad, werc ur.touclîed, and the work, af a rad-inan, w~hc
îhouîght hie kncw ail about the layin., of tracls, ivas tcccpte(l.
The road %vas built ; tht cast -was less tian if the plans of the
cnp.inter hall been fnllowecl. [lut wliaî af the work ? Il was
flot long belore a large part ofaite rond hll ta o ciaken up anti
reîaîd on a scecntificand comnion-sense l>asis. ily ste way. the
Onioolcr ss informcul, iliat the criticisi of aiMr. INitite.Fraiscr as
t0 ic disposition ai the bolers, engines andi dynamos in ste
(*,lit & Preston poivem bouse, could nul have been magie hll
the plans oi 'Mr. Wnm. jennings, C. E., cogineer for ste pmojeet,'
been followed ; but aiter 'Mm. jennings lîad donc bis work, tlie
ditectors oi thie rond, andI they ccrtainly had a ight ta do as
tlîey pleaseci in this matter, viewing Ille question tram il Icasi
ont stanulpoint, fittedl the maiclinery sa certain buildings in
thecir possession, andl in cuiling the coat ta the size as the
cloth, the designs ai the cngincer liait la bc discaraccd. To
cîuoie atîtitrai z," nId - ?-;bI ta bc penny wise and paunul
ioolish in thte building ai clectie maUways, as in the iatter ai
electric ligliting. ___________

TNo opta double tucc c-ais %îitlt accommsodation for sso paîscnrcn. arc
bcîng con,:ucirdl for sumncî motatie on lte Kinîgston. t'ortsmeîstli &- Ca.
racizi Ekcîiric Raway>.

l'bc Roalt Erciric Coru.ny reccnity rc-covcrt$ trnin 'Mr. %%VottnI. thse
archhcî. uho planncct and suiviscd thse crcîson af a ctii:ncy stack for
tse comporîy.suoraks. the sunt a st.=St.o4. on accouni of the -1cfmcive
motnnemin which lIsc wos eoîmed. Tue arrhitci in tutn brought
suit againsi thse conîractor. (rotm %%hom lie sccied i1magm¶

ECONOMY 0F SMALL v. LARGE TRANSFORMERS.
)IV F. G. It'u-rm.

IT is ta be supiposed titat everv coitipany aperating an clec-
trie iiglitist systeiti, operates iî for tise puripose of iia.kiig iiîaney,
andI Ierlits dtIs best way ta mtake iîoiiey is to save it "A pîenny
saved is a penny' cairsietl," is tmrte in every case. In very
iiatîy inîstances ai platnts opeinted agi ste altcmnatiîîg system, a1
separate transformer is tised for cadi auid cvery customer, and
no0 attenitioni wltattever iasid ta lthe fact tlîat the c-are loss ini a
smiall tranîsformer is ettortiiots wlen catipared witl i tt loss ini
a l.îrger vite, a fact wlil is very clearly shinwn by flice acconai-
pîanying cusrve.
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Wc wsll take as .-n illstraion, wliat is perhaps ani extremec
Case. Witt, 8,000 volts appliccl lu Ille priiîiary and the secan-
clary open csrcuitcd, lthe watts care loss in a 3oo 'vatt transformer
was found ta be about :!, or nt a rate ni about 9)7 watts loss pier
K. W. oi capacity. The core loss in a .1,300 watt itn.foriier,
ivas bound ta bc only SS watis, or at a rate of jtq.5 watts lier K.
W. caparity. Now fiftcen 3o0 watt transiarîners hanve the salne
caîîacity as ont 4,500, whilst the loss ini tite former wvoild bc 4j5
watts, andcin the latter only SS, a savîng at ail tiis, wlîethîer
the transformner as rtining ftslly laaded, or anly partly loadiel, or
an open secondary circuit of347 watts, or enniagli energy ta
inaîntain six s6 c. p). lanips.

Wliîle ît woulcl perlîaps bc liard ta fincI sticît an extieme case,
thiere are plenty of instances, wlicre M~o or thîrce or four irans-
furmiers might bc meplaced i>y <>0e of.t Jarger, size, neccssitîaûng
perlîmîts the puîtîng t ai a ]lite larger seconclary wise for a iew
feet, but flice slîglit addition in c-ast for a sîtîmîl aintînt oi %vime is
nnthing wlien campareci ta ste saving ai energy-nat for a day
or a wcek, but for as long as stet cuitames have ta îîc stipphicci
with liglît.

A lîttle explanatmon oi the diagrani inny be nce:ssary. Tl'li
ordinatcs rep)resent ot thtc lasses in tige Iransirniers, but thse
lasses per K. W. capacitvaf tit traiisiarmers ; andi tabsckssae
represents stet capacity ofithet tiansformers%. The tr.ensformnacrs
testcdt are af a very %% cil knawn and reliabît niake, %titi range in
size froin 300 10.1,500 wat1t. 1hlcaY ordinates have iteen drawn
fronm points an Ille curve ta the abscîsste bchaw which show chear.
ly tue site ai each trnwformecr tested and ste point il takecs on
ste curve.

Il wil bc well up remeimber th.ut evcn a hittle savcd cadçi day
ainounts tu sonielthing in a ycar. If veecari so arrnge otîr rails-
faraters as ta tna.-kc.a savsng ai anc kilowatt, il mecans Sio pet
annti an stie c-Il bill ahozlie, allow0ing 4 lbs. Of Coa) per 1). p.
hour, and a twchve liatr min cach day in toit year, wiîlî coal ai
£r4 per ton, ancd in elctric ligliting as inalà ailirr business. what
is savcd can bc very canvcnicntly tîsed iii paying diviclenîs.

Ma--llicn, Mass., Apnrl 3rdl, IS95.

-oic s we i applîratson taIse magile far inrorpioaio: af thse -New
t.tirht Co. ,.. ta c.srry un an illuminaiffi làiiess and manuiocturc
itisminaiir, afflratss. T'Mc headqîtl-ers of the conPany is ta bce ai Ni on.
trrâ. TIse moimes of utic applteinis ait.- Wioran Rtobertson. telntljýl
Anrus NI. lihom. nivccsoiii. Ja'<pls A. E. WIsyie. mclint. Wattiomt t).
Air,!. nierchani. of Niantreat. -%lis Gmo W. lotih. ai Toronta. nierchiort.
ihe firsi three oi sçhom $hall bc ihe Isrovfaianoil direcîors a tfise cormpsni.
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CHAS. K. MORTIMER,
OFFICE~. COsî'îIîîîR.vîON LIFî 1CLDeI.îîs,

Corner Yonn« an'd RichSmonid St reets.

NKW VoubC i.mI'. ISMu3tANC:I BUILINIG, \10%*IkFAt..

ut.iRn vases%r.nt t..onapitj n aij licaiton. Orce, roi atl. rtii~ng .lnonld
trach tlhe ofrike (g'iutiaî.on rilte tt, nthc i5th day oftthe ittonti nsmmed8attly

rceilini date ofi%*ot. Chnanges in advertitctnrnts %% ili le iiinaje ..heteer dv.irvd.
whhoast cous Io the adiesstter. it (La insti 1)roper conîtnluance iiih the intructson.

4n the anlertwr. t,sucrs for clanre aboula! trach the office a. caris a- the arznd day
of thentends.

.4f7.icIIIIIzOx.VS.
Ile txYcTuhcAs. SNs.ý ill bc niaild to sutncriber. in the Dominion, 'or tht

Unuited Flair%. poit (sec. for $,.oo tner anrnum. So cents for six taonîths. l'hte Jasc
o( .tz'art;fflo .houifl be uensattrd b) cisrency. ini ,riîtterd tetter. or bvs tsotal oder

î.ayable tei C. Il. Mortimer. IlJta.e do net s,con chcquý ces local hanin. unir.. nS
cents ,. added (ou coit ul discouint. Sloncy sent in untrtqi.îed letter% Waill lt ai
.. nde til. SuoL ,i 1ntiwn. f.o, (orrics countries tmbraced in the General liffîal
Union. S$.%o sel annule. Sutli-jtlSi% are suabtle Lit adrance. 'Iht pa:.er Wall

1 
Le

di.cocsnîied as exp.iration of terni juaid for il ca stip'talied l, týht sulocriner, btr
wht ne suchi usndesaradira exista. nul le continurd santal instructions tea dis.
continue are «erit.ýd andi il atteiraz, gnanj.

Stutrscrilr may tuait tînt îaitinit atlnites chnai a. ofttn ai deiaired. IIA,,s
oTht* Pinnlhr. .holveie teoitrd tavf tht ao e isunsri,.te rcuetne na'r

î,romî.îly and tec.nldv.

Correi'oinlençe i. invited tnj'o ail toî.ics legitimatel coime tîitin the scolie o
tSi. tourtna,

TitE **CAN4At>tAIE.CitAt E$ ISIE* llOht~I
OFFItCIAI. l~tuOF t1E* CA.?.%)AtiA ÉECTIIICAI. .V.cOCl.ATION.

CAN'AI)IAN l~.C RC .ASSOCIATION.

OFFICIERS:-

K. J. DL; NS;I*'AN. 1local MIîgrBllTlpot Conilp.îny. Toronto.

A. l. Slllll ltssixctiar C.ittoîltain Itoarîl Fite ijncer.rit-s. Tlorottto.

a.,Cs> Vtcr.l'bc rEsîtîî..r :
C. 111:RKEI.EV 1'OWI-*... Manager 0îtauca EI..cîric ligltt Ca.. Ottawa.

C. Il. MOR lIIMER. Plotlîîicz 1-8IstCiA. N';[,... Toronto.

\. I.ScF'ARI.N%'-. lIe TerîIcpone Coîtîpny. \nlonire-tI.
<EO.IILCiC G.. W.*Iergr~îiCf . If.Intîlîon.

T. R. ROSEIRtGI. L..cîtrcr in EIectnc..). Sctoal of I'rac:icatl
Science. *]oec.îîto.

E_. C. ItiREITI 1AtJI 1. lilin. Ont.
joil1 N VU LE. Msîagr 1uteiph q..a.and 1-.lectrit Light Lonspany.

1) A. Sl' I*llctricnl lEngincr. Niont-el.
J I WRIGI*U Siatagr îîonta liectric L.iglit Ccnip.tn>.

J. A. KAMMERI:R. Roy.11 Elccîiic Co.. Tarontas.
\. . TAVI.OR. %1i11t3Rrr I'cte.lao* Carton Co.. llc:eîiazo*.

0. llt.\IAN. Inltnni Rcsentie Ilcptrînicnt. (Jtna.

MnIONTRE-A I. EI.ELTRI C CLU 11.

llirstlent. NV. Il. Siilt.W. !.lonirril luecaic Co.

VcrnnîtteeofSnagnîntT Il. 0.cET .. (iAm.s.J .ie.~r

CANAI)IAN ASSOCIATION 0F STATIONARV ENGINEIER,,;

XEVCUTISE 1t0AVDtt
l'rra>dent. J. J. Vostx. B Ioard ai Tratie tIlIlg. Moatri.

Vi,e..l'reaint. NV. G. llt.ACiz.itOSE. Toaronto. Ont.
$e<rîary I AiESl)ov.îs. . .Kinguton. Ont.~~ure. î.scv. . lainiton. Ont.

Cjdali . I'hilp. Toronto. Ont.
Docar Ketise. J. 1. Couîv. Witron. Ont.

TtiRoNtTçb MAirsl No.% i.Slmst :ngl andl .4th Vndatyr.ach monîh in
"Zaom 1). Sh.4te.%Ieîry liait. Wilson l'htllî1ti. lYtresmi n. T. Escçrsfieîd.
..ecreîary. IUnivrirsty Crm6cent.

IAILI.>lLtA5nçCit Na. z. - Msirts at anti-,lrd FridA>. tuch mth. in
licaee all. Jas. 1-N.rilon, I'zcssent ; 'Wm. Nains.. Cc4t=iianuling

$rcrts.ty. ;ri t Welington tirit North.
tiATO r~ tie%,Clt No. 3. -Johni lloy. PtstiCnt . Samuelîc Il. WVctr.

Scertar.
Il1391trtltACII NO. 4t-Mretstitni ani .tth Ftittay c.sch ionath.

C Waikec. Trdnt:. Jaweph 0gbe. Seaeîarty. llmnlfroîl Cordire Ca.

i.>l>SllAscil No. 5.-.-SIets in Sitcrîcadlîlttd 1 att IIurad.l ans
It 1g.It.y t,î racît tttonti. F. Mitchltl. ltrcsidetl.Wltn edn Se.

Telt.try' ice.surer. 533 Zicitittitnt Street.
MONTICKAI. BiANCiIR No- t. siet taat î 31d'liganti.ty e.îch îttonih.

Iil 1Ettgmtîccfs* 1 lai. Cr.îîg strect. l'cainctît. )as. Robiertson; first vic..

çtrt.-ident. Il. Ntiît.tll * scacoit surj: Ietî.Js. ikttîigtr. aterclry. J. J
S.L.AUili IItC Na. .s-l ets e[Y SlaîttlaY Cvetittg a1t 43
Ilosatsrei. rtîotrrai. R. Drautît. 1>restietî Alfred Lîtaîtr. Accre.

tai)'. 3u6< Dchsk. siîrei. Si. Ctsncgoîîîlc
BRiAND>ON. MAN.. IIIANCII NO. M.?l~s3 %lait 3rti Frlday cAci

c îoîttlt y.. .t. City HllU. A. R. C ttr.I'icesaietit rhur Fletting.

(Z'ilJIHIANCJI o 6.-.nIrea ist anti ýjsIJ W l cîdi ch monflal
73-ý1 J. lodc. l:sdn J. *Iuck. 'î'Itml>i-cdent . Il. T. Fos

ling. jr.itt. retary. j. erry. Fin..Sçcretaty. *Freabuter. C. J. Jarden.
OtrAw.% llteSit N. 7. - Metts 2nti andt 4ili Tttcsday. cacît

ttonti. cornerr Banîk anti SIp.trk5satreets: Frain Roaeîi, l'retitenl F.
SîcrrtlI.$cîl.y 352 Welllîtigton Str-cl.

11tRsî,~IiANUIl Nu. 8.-.Itctsa: csyý andti esmt cith gtontlî, 'Ilis.
Sîcîrili. Sccretari'.

llOt.i iA.SCIi NO. 9.-.Neerts n atîind 4tlt Saýtttrday catît iontt at
8 1). t. WV. J. Rîtodes. Ileside,it G. Sîeinstî. Secretîary. Ililin Ont.

K t\c.bTON llîr.%Ncit No. ta.-Mccts it anti 3rti lîîcaîiay in e.tcl ntonth
in Fraser fill. King Street. ni 8 paist. j. I)evltît. Ilrcidenî - A. Sîraîtg.
Secretary.

'A SStE . IIANt.t No. t î.-'zestdctt. G. Mî. I laieti . Rtcordttsg
Sercî.îry. WV. J. Ed%îsards. lîtiancwl Sccetary. 'liît. tar.ty.

KiscA.Ieîtîk BRAtNC111 Nt, ta. Meis eîecry Trucs4fav .î 8a*clock. inthe
Enginîires Hall. WV.-tcnsrks. l'rcsidlent. Jas. %WLer; -&crettary. A. Scott.

WtARIX).e lltAScii No. î3.-lcsident. Watt. Craddock: Rec. Secte.
tary. Md. l)îînhatît.

l'EI.{tOROt.t liANti N. t4.-eel att!nd 4t1î W\cdntisd.> in
cacti itontît. S. P'oier. l'rc:iiteni: C. Poltu-son. \'icc.icsiclent: W.
Sitarp>. engineer steatît laîtîdry. Chtarlotte Street: Secrvlary.

ikC tI.tI5 lANSLtt No. F5-. . Liialantan. I'residenît. Jatites
Aikeits. Sccreitry.

CAut.iToSc IitjcE iAs No. x6.-W. Il. Roth. l'rcaident : A. M.
S chitlel. Scîeltry.

ONTARIO ASSOLIATION OF STA I'IONARV ENGINEERS.

li'caiîlent. A. EL 1,KSs 39 Borders ai.. Taronta.
N'ce.il'esîdelit. R. DICEîN,os . Elctie L.iglt Ca.. 1 latinton.
Rçgiliar. A. M. ~VCtr. . . 28o lt(rkctry si..'Taronto.
Tirasutrr. I. SlACEIir. .. 28 Naptier si.. l laiilîoas.

Soliciter. J. A. SiAtuw. . Toronto.
I*oltoxri-A. E. Edkin-. A. M. Wiekcns. E. J. l'liillips. F. )otîaidson.

I'EllloC S Pl'allr. carc Gencral Elerctric C.
hlttA-çTFogs>-A. Atties. casre l'.îtitrtonK& Sans.
Kt1cTsJ l)cvlIin (Cicf Enginter l'ectentiarv). J. Cantpbell.

*.~O~F Mitîchell.
Inîfornmation icgarai:ng ex:ttî,natians vs-II lie furnisîte.! an aîpplication ta

any tîtetîtler of thc ILsti.

*Iîl-. ncgraliatîns wilti are tîudcrsiood ta htave bcen in pro.
gress of laie beiwcctt the Gcncral lcctric atn. Wecstinghtouse

lileccirk Coinics ai %tc United Suites, witjt tc abjet ûar.
rivs îîg ai a s-itisf-icicoiy adjutittn ai tieir Ipaient disputes, irc
eleclare.! tu have coaite tu a st;tnd-silI.

TIIî.. cnlrancc of watncn iai business pursuils for wîîich for.
tncily tmen only sscrc tltatîlt Io lie ailaped, is ote ai th fet-
litres ai Ibis cvolitiotia-rv aige. *l'iic -re siadicatitîns tuait cre
long~ the position of the sirect car coandltctar will bc invadeul by
tc New Woan. Severatl applications ironti yount- wanicn iar

Iso>iltons as cottditirs arc sai.! ta bc in the hands ofiSuperin.
tendent FîaIi.er, of th Kingston, Poartsmouth and! Cataratqui
Eivcîric Railway. As usual the entcrpinsîng Carniian girl is
tîte finit tci cnl.cr tipon an unirie.! paîh. Mîanagers ai subtirbatn
Itîcastre lines csleccîally uaay pt tbly sec in thse lady candtictar

-a Ineais afi ncrcasing ilictr 1pa-ssengcr îraffit an.! ai sîtîl fitrthlcr
paptil-trtzang electric raiîways it genacral.

1 -% vieîv ai %it accent decis*,ou ai the Cannadan Cantrol!cr of\
Custarns, itnposing a tluty ai incrty pcr cent. on clcc:.richty gen.
cratin tr hc United Stites and! transrniîtcd ta Canada, the
Ncwv Vork Electrical hcvicw wondcrs "jt how the 'juicc' wil]
bc inea.sireil." Probablyn it says, "ait sa lunich îer 11.1-. for
strong clîrrenîs, but ltow tîtc qîîantiiy tscdl in iransinittiug tele.
grans; wil] be tase.! is c-.iîIcntlv a rcCtnciiicstt ofcacilation nal
yt titciictîîc." ht sill bc tntercstiug alsa, ti n oltcc sshai action

the Unted Sttes Goverutucnt will ialsc in tîe case of the cati
pan>' 'sîici 1 gencraiing cîctici:y 'il Si. S:eplîcn. N. Il., and!
îransutittiing thc saine iat tc United! States. Tlits far, the
Arnenc.an cilsionis aulîttrit;es have: ni atlcsllptcl ta collcct dlty

f roin th coipany. Thte fixing ai a r.itc ci dîîîy wnîiîd scetît to
bc a inucli caser task, thaît îlctieruing tîte inciîto.!o ainrucasur.-
ing the ctirrcnt and calcttlatiniz di> n the saule.
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A FEw mrors crcpl utlto ibe dizscrnpîîon of the centril station
of the Incandescent L.iglî Co. oi Tloronîto, îîrunîed lI itch - EI.1c-
'rIicAt. N'tWS for Aprîl. lui (lie fithu flle belon cul ils flsi

colilutn, first pige, ut sbOUld reacti " 30 (tei ". 091 tweluît'lti flle,
second colunin, of firsi page, " Site of vertical cigilie, i9 x 38 x
32 inch stroke." 1 i lasi lisse on firbt page " 25,ooo" slîotld retd
.35,0002 ___________

ON ail sies Coaite reports of tiew clectric: liglit, ranluay and
;îîower entcrprises, tn bc carried out iii tbe uîe:r future. If îhese

prospects shcunta nmaerialize, tlîev wiIl gie rise to a deniand fur
clectrical apparatus. sucli as blas aloi laera experienced iii Canada
un any previuts year tii lise itstory of te indtusury. 1 si keeping
witb lise brîgliter outfook, tic faces ofiltse manager anud sales

.agents of the various electrîc SalntsfactuiuSig -olnl)Ipllies arc
Inarked by an1 tunusuaily clicerful *.,pressiotn.

It is al coflscquce of (the 1' Infancy " tlieary, abat electrical
enterprises do tiot receuve that carei consîdleratio)n and attention
wuitlîouî wlîîcl success us impossible. %Vlicn it is cie.iiy coder-
sîood by electrucal investors iht Ille pîroper Sii:thads for Ille
conîstrctionl and opecration of electrîcal înaclîuncry have aîtained

.a ceu tain degrcc af finaiîy, arid auat îiuey cati bc fortinulatteui on
tlioroaugly scienuii lrinciples, ilien a direct eýqicriencc in cc-
tricity ivili bc a necess:îry qualification faithUi appoinunent to
positions un limer bouses, ,c. hI is ali yet recogiiizetl as it
sbould bc, abat electricity is . distinct business, to be stuulicd
c.trefully and isiteliigently.

A B1v In t attlirize liec.expendliture af $277,000 foi an
eectrtc liglitng plant iil SIîOItIY >c suaiunuteidlu tavls: ai he
lîropen>' owners cf Toronto. It is veiy douibti %vietlier any
saving coîîld bc effectedl in conseqlutrne o a lIte owniership and
control of the gencratiog plant being vcsted ilsil( icst:y instead
Oa a rîvateCocmîpany. Il is iito«getlier certain, WC behieve, tiaat
lite saving, if an>. %%ould] be so very tritling as flot ta warrant the
ciîy in entering tipon sucli an extensive unctkninvolving
so large an oîîtlay. For tiîCse rcasons, as veil ts the tact tais
aside froni titis expcîîditure it wili bc *iintpcssible soanoid iuîcreas-
ing in a miîterial degree tliis year tic jiresent rate of tamation,
nve believe Ille by-liw is dlooiîlei Io bc ile[cautc]. Wiatîicr or
ît*it i i utîinately be te tue city's atdv-tnt;tge ta owvn -.nd opcr.

-tc its a.vn iiglitiog plant, vili bc intaîcts beicer ctîdcrstood sa>'
live years lienc allit ut cans possibly bc to-day. wblen tic busi-
ncss; is ta Saine extent in a transition àlatc.

11.cast of searni production lias deciincd in rccnt ycarTs
in consequcncc ai the introduction ai dcv:.ces for creaîing
artificial drait. whcrcby il is possible in use coal screenings ami
refuîse ai v-irons kinds insicad ai filel of better quahitv and
liighîer price. lu wvili be intercsting ta notice wiat effcct the in.
creascd dcnîand itili have On the pricc ai tic clieaîcr gradles.

Th'le opinion abtains witb santie englineering autborities lhant tbe
restait in-ust be ta increase tic price: ai tliese inattrials. On lie
atiier itand, criai for <icnticstic jîurposes, shows an inarlin:uîion tai
(trap in price as the restait oi tlîc lessecd dgrniand cxisting for

mstî purposes. he manufacture ai aruificial filel (or maai-
factoring pîirposes lias ils-cady bern coninmenccd in Canadta, and
tvili doubtlcss prove te bc ani imiportant factor in the future iii

kcecping dawnr tie cost ai sie.-ni prodluction ta a point ta biar-
nionize wvitla the econornical iieiiods wbicli are being aulopicd
in evcuy brancb ai mTaniacturing in tile presenit day.

A CO StO~>~ J. writes thceî..rtct NEFt-tt
-as iallows ."Ilnow (lacs tbe crclnsed application strike yoit? Tue
question :arises wais lit -a gonud mans Tue copy is ia îny mind
anr iniproveîîîcnt on abc aiginal.Y llie application rcferrcd tn
reacls as follows: **1hbave leat-e ta mnlormn yotî i have: lacen ii
enyinc.licte for mver 2o years a~nd has been a tester -al pîrover
ai thc-engin aid is a good m.aclîinest ta." Whether tl ttiior
ai the albovc application bc - caple e)Inginter or not ironi the

sîancndoini !pcticail experience, h is ceiminibat lie would
have bee)cn inuclititiare capable lad lit given nintettention la

schf-ecttn. eAn appilicattion wlichi on its face so cleatly dis-
plays the lack, ai evcn a nudimecntary cduicatian, %V:-hin the pawcer
of cvc r in a cqie, is doomed tn a.it. In ninse cases otît ai

ICI Ittlie pers o t Visons il is ;uublessei %%-Il alnt crtîsitier il
siecessary tho enlisasuse ftrîlier iîîto tile qualificatiouis of tise aplil
calas. 'litre is a tessoni liere for cvcry engiieer tvlac deires tai
itillrove lais positiotn. If lie is ali sn foritiuiatc as tai ha.ve liait
edutcatinial o;pnorîustiîîs un lis yoîiih, lie tiiy îieve!rtlieless
piirsuc a course or self culîtu re wiiiclu cuill ici at large e.x ent Snake
itoid tilt defuciency Thîe allaiît %VIS iegleets 10 uIîake illis efforit
uîiuist expect ta be couited nt ofi tic race for -idvaiscent tilt.

WiV11 is iî tabat lucre :ire so feu" liigil.spced cuigilîcs iii tise
îiirotîgu ailte Domîîinionî for electric ligmititig ? iiîerc are
iiiaiiy very gnd liakes, anid iiicy are sîtecially aula?îîcd fat lise

Ill sîîî.ulier litgitiang stationîs, ttitere tic io;ud, triuicli varicsgrcatly
b)etuuen miaximiîumî and îuîiiiîiinîini, is tlit gi cai ceu al ise au
lissais. 'l'lie lwvo types, luigl andî Io%% specd, hiave tcti Ilîir pe-
cîuliar adt-anutageatis fcattures, wliici adaittt aiai motaes cci:tlly
tai iecualuar conititons, andl a cliaice betwecuei aimaisî. for any iiidi-
tiîuial case, wuliclu is Sîale on iîurely pcrsoiial jîrcicreuice fcr oîîc
or tilt otllier, is alot aiways certain uni secuire tlîe best restiîts. The
iact is tuai every case sliouid lie c'oisidcred an its ilierits, aid
selechuon tiadeaccordiîgly. Inisistait plants, Ofsay, 500t laa 00h-

canidescent luglits, the stiddeii cxingtîislîiîg ai 5o liglits, as iii
lthe case raia cîuîreh, large store, or otllier coiisiderable buiildinîg,
relievcs the enigine instatîtly ai b)ctwveen uo and 5 lier cent. ai ils

bad. Tis hluis te ndency to qîucken tic' engine sliecd, and
couîsciiieitly ta temtipmriiy maise the electricul hîrebsrc ai te
lampti. This excess oi îîresre, as is Weil Lkuinwi, lias a very
injuuiraîs effeci a1 Ille lie ofiltse laitips1, wliicli wvili bc more
nîarked iii piraportion as tue regulation af lie engin- is slowv.
mais tegulatin is affecicd direciy by tue variationis uns s1ecd,

-lait %il] tiiercore be very intaîcts more rapid tn a rapziy revoit-.
inug wlîeel. It is evittent tbierefnre, abiat. for -a sunall-sized plant,
wvlaere aity flucetuatiotn uill t'ery grcailv vary tic 1ieiccnt.tge ai
tic lo.'ud, -i ligli'spci engîn;e lis consideralîle advantages.
Th'lis is itu tilt only oce, lîowcver. Tlîcy batvc gcnerally a v'cry
cornsideiablY greater range ra ctitofl, alltis gîu-iîg.a îtcigrcaîter

ofxiUtya service. For instatnce, a liigh specid engine ratcd
ai i«0îît' at ý(' cuit-aif, anid giving a range ai >_Z' ta X, wviil,
according as tlie cuit-off is varieul. %tnl ai tilt sanie ste.i aitprs-
suIre, give tilacs 170 ILIu'. Or about 65 ii.v. Nowv. alflincugli it is
taot cqltialiy econoijeal au thuese abonornial points cf cuti-off, a-s
cards takecn oillsoit is plain tiiut an engite tabat will incu-case
its paocccr ta mict i ts- iieavy Ucnîand at abtout S r- c o'clock, aîd
duait will jiîsî as iiia.tly slitit itseli off ta suit tue liit-riiiiiuig
conditions ait ao'clock in tilt inirning. ail tue limie rcgul.uing ius

psi.Ncr>- closel>-, bas ils sirong features, andI anoilier point in
ils favar is ihiat sliftîîîg, %villa ils friction, cars bc doncacvay trilli.
Ail shafting icquires an expendittire o cencrgy tai tum il round,
atal il satakes s'ery little cliffercec wlictie tilt foad be lie.avy or
ligie, tbat as, tire p)owcr ibsnîbcd Iv ius otvo frictin, is practi-
cahll constant, and i nus obvionus abta te sinaller Ilte Joad, the
grentcr is tic pîercentage renîtsirecl for the sbaling onîy. Sa)
abtat suivaruts tic inicdie ai tic nighi, wbien the liglîts are clrap-
ping off, perlînas 2 5 or 3o pet cent, ai tire total potvcr dlevloptICd
by tiltc ngine is uscdl solels' by site sliaiting. luis is quitse
trou ti saving. 'lilitre as a15 lio utc gnî-ey collmercial aspeci of
tilt qucstion. lliglb spcci enagines arc sold ;aI practically he
sanie Figure as the lowsped ; licy do.trait witli one large main
bei, bell tiglîtning ahiparatus, andI a quanity ai sliaiuing anI
standards, and sa on. Tbecy takec tap less rom, and altogethecr

Ilbey cati ver>- Weil dlaina Io bave tueuir utcrils considercil ini cucry
case ivlhiee newv installation is consniplatcd.

Timu usui.l jnusnahistir: staiternenl liait " clectricity is in ils in-
fancy yct," lias been so 1>ersistcntly malle. iliat tilt public, trhon
snniewvha-t naturally regards aile pîulic press as uts guide, ltas
caine ta accepi tbat dicitini, reg.-rdIless ai thi niiibel)rlcss cvi-
dences alapproxiiate perfection tisti &re ta bc scen on eu'ery
banal. Ifa generator wvill an clectrical ctliciency of 9S7., andI a

coltimecrcial cfficiencv ai 94% or 95%, is an 'ii wî"that ani
efficieocy ttc auay espeet wlicn abat puny infant astains fIll
grotufli! Sîîrely, %ve înlay conf'tlcntly look, for 3ooY% or 00..
tint .,vicn will tie publlic iearro liat elcctniiy is not in "ils cx-
periinatal %lait: "ibthit is a force ttlîasec actions arc perfcîly
uticicrstrood, easily coanîroîlable, a-nd as capable ai l>cing cliatineul
ta tit service ai ini:ln. -ts i 5 stcatti or tvatcr pouter. flMis ignar-

v.
j.
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Ince of the truc suite of affairs directiy affects tue interrest of the
public ilîrouighli lcir îîockets ; anti it rc.tcis indîrcctly oit the
cicîrîcal industries titrotîgl tite odjumît cast on the opîeratiton
of cicîrical entuarJrises, cîîlîcr by reatson of thte îîoorness of in-
chinery ignoranîl> purdiased, tir tue utsatibf.îctory iestilts
obîauîîcd "lien cnipioyittg îînqualificui persots tî rîîn it. Il mtort
cspccially affects îlî.îî poîttoît of tue pulic wvlii !tave sîttaîl sîtiis
of iifcy tu intvesti anti tiho are cotttituailiy on the siateli for

Thaîs~'ilis class is ver>' ttuct ail the tIICtCY of a fluet

pitt ltorney, whîo cari taik glily of "lIargclY initcaseci cOi.
Ccic>''; inirovellietîts ini "design of nîlagiîctic circuiits," andc

constitient decrecase of cost of mianuifacture anît opieratioii andi
so on ; -riitts îitltiteir îîtoiey iii apîîlianccs tais have probably
]latîrîed anid fouînd wvaiting. iii the vcry cari>' days oif Cicîri-
cal investigations, twcitty antd tliirty ycars ago. The cstraârdii'
nr>' cotîceit of sorte proflessiortal inventors, is not Icss scîîîartk.
able tllait te crcdtlit>' of tose wlîo invest tîteir mioncy in tîte
crtide pîroduictions of aîn uîîetiîcatcd iccianie. 1'Iie tîtetîtots
for tue gctratioi andi utilization of clîrrent are so peifectl' tîn-

cicrstood, ant tlie ptroper design of the iicdiaîicai and othier :il
pliances neccss-ary, lias been s0 carcitilly investigaîcd( by persons
in ail civihizcdl corîîîîrics, iî.1vîng Ilte advaiîagc of scientific cdu.
cation as wcll as pradtical cxlpeiicnce, and acccss in the tîtost
comsplete sets of tiols, iitslruiins, &c., and backced b>' pientiftil
capital, tuaIt il is imtprobable in te catrene titt a persan witù
nevet ltad otîter titan ordinary cvcry day tducatioti, anti wltose
practicai experience iri clectrical tîtaîlers lias biela tuai Ofran
oardinary nteciîanic, is going to effcî ait> revolution iraii îcliînds
or ans' appreciabie irîiprovenicot in niicc'iaricai, ri)igneic, or
cctricai design of ntaincry. Eiectriciîy is flot naw, wlia't it
was uîIitn '1'. A. Edison, tutn a newvsboy, sîatrtd ioventing in lthe
tciegrapltic fiteld. Io those days tIsnost anyîiîing was aisin.
provenieot. TueIi field for original investigation n'as bai large,
-anti the explitrs sa fcw, titat intelligencc anti itîdustry ivas i'
tiosi the whîole ctIi'iient reciuired by tue prospector. We
bave entirel>' cltangcd titt nnv'a'da.ys. 'l'e systcim on winich
rte >'oung electricai engineer is oow cducattd, scellas tr0 show
not ol>' tlle itoiense aintînst of work tlî.î lias been îîccessary
10 cvolve titcîricai science tn tue point it btas reatclîct, but ilso
il clcarly intiucaîcs itian inmcomiparabiy assure compîclte cqîtip-
muent is nectssarv before an intcntling investi. itlor can consider
iiîself conîpeterîl t0 enter tue ficid at ail. Ans illustration of
titis witole sr.uied conaceit, on the part of an invenhor. and gule.C
iess innocence on flitat of Ilte invîestoir, ivas reccntly iittanifest-

eti very strikingiy in the case of a new mîoisir, abtat %%-as sait in1
opertle on a new principie, bciîîg a ' îttagtîctic titttor," ant Ile
iltiîal dlaims werc matie for il-itere efficient, liglitcr, stroniget,
ciic.tîpcr-giug itroigi t whioie lisI to wiîicit WC are 50 wIttl
acctistoitîed. l'hc " proîttincoat capitlalist" w.s; ai.e ilucre, ;ind
-alto etiier, cvcr% iiig %veni tail' lte itiveittîr being cordiilly
congr.ittil.'ltcd iltvirig îtrodîtced stîclia itua.rvel,.anti lt coi>'
Wtontder .vas tabat ail tue scienatific clectriciaits in Ilte woarld liatd
flot bten abîle ta foi est:al fillti. It %vas the unltappy faît cf Ilte
ivriter te liauve to poit cuit tai tut iictv " plinciple ivas tisicli.

nînly aiti, abiat Ilte tîltoar vas tlle esaict repirodluction of cit
abat uvas a neîv design in 1 S37, jUtI 58 ycaîs ago, win ciecîri
cil>' icaily wvas ani infant, attd liat tiierefore- ta go 11c ftrîlter i0.
10 ils pecculiat itics- il sias net Iikedy ta bc a bcîîcr one altais
iliase built tuuday, aot tue principits asccriaincti dutiîig a1 course
of inivestigation in wicl titis 1 S37 otet' was but a iowv down
rung on the fadies. Nows, iii tue irst pliace, liîd tue inîcnding
invealors na1itlaera in tue htab'it of rcgaiduîltig clcctriciîy as lut is
infanc'.îtiey siotilt htave ver'lnc sttint oe caîeftuliyaind iîcrotîph'
ly investigaîcdt( uIl taenus o itis uvanderful îîîatclitne, beftîrc liat.
ing ilîcîr iinoncy ai. instend of tftcrva.tds, and in the second
place, land the itaî'entor lîlU lcss Conacciî,antl îîstcd hstitscîfin thte
stitatcs dere, -as i l ticvcleittcnts of ciecunical is zacnry, ht
woutld probabiy have set te wivait Io acqutire the rudimecnts cf
elecuracai k'niwiedge, whicli lie ver>' eviclenîiv lacked, antI un
course of tie. lac toc would prob.ubly have disrovecd in lais
Wonder, thau t0 effect intutroveinenus in clctrical machiner>' 10'
day, requîtes flot oniy s'as: k'nowledlge of electricai, ituagneti
aintiint-chanicai îtnnctpIcs, but close studîy of ciectrîcal itstory.
at higiiiv traissed îttind, anti-capital.

'he Wellandi Omecî ight Co. arr cntlarginc thrir builinrs anti puttisii&
in aidistanal plant.

THE OAS ENOINE AND THE STEAM ENGINE JOINED.
triEUNC tc discussion of the gas engine question, a1

proînîncunt crnginccr remaiked ain convesation tiat lie failed 10
sc wiiy aie gas englue aîtd the steai engine siiouid ncîî bu
conipounded, so to spcak. 1le plat the case somieîling in-Ibis
ntanner. li the gas enagine onei of tic probleis is in Lkep tic
cylinîcer reasoniab> cool, lsat the bicai eic to 10 kel the
tvliiiclc> flot. N<îw, suppose WC have a gas enigine runniiîg and
jackcet its c>'hndcr withi watcr, wiiiclî is tlieta tiscî for boilcr-feed
îîatcr, thus saving the lierat wliicli is nov thrown away. Tlhîen
taket the ediiauist front thc gas coigitte tiirotigi the jacket of thec
steani cylisider, and, if necessary, as il probabiy wotuld bc, nid
a lieatinq claiaber for the steain to pass ilirouigli just before
rcaciîing the cylinder, so liiant more hecating force couid be cars
ploycd. Tw'%o such engities adapted taiecd otiter wouild pro-
babiy ltin a relatively sinail gas engine anti a steant engine
large cnouigh t0 carry aI tlîc load ina case the gas engine rcfrîsed
to work for any ressois, antd, arag in tliis wav,! ecd would
suppleenrt the othter se fari as the propcr- distribution of hecat is
conceînced. The proposition is a novel one, anudtIlucre is a1
chance toi do suine thinking over il. Possibiy someeone many bc
so situated as to miake il easy to try the plan ind let us knzowv
the rcsuIt-ç.-Anierican 'Maciiinist.

ZINC WILL PREVENT SCALE
IT is a wcll'known fact tliant zinc slabs suspended in stcani

boilers prevent the formation of scale, andi large quantities are
uscq annually for titis purpose. The following directions will
ena.ble onet tise il successfully. The proportions necess.try
ho insure conipiete protection are one square foot of zinc t10 fifty
square feet of lîeating surface in new boilers, wltich ntay bc
dii;-:in*slîed aflera linte to one ira sevcnîty-five or even one in one
iîndred suquare feet.

Mercly piacing the zinc in trays, hangers or strips wvill 001
insite metiailic contaict, and te action of zinc tei prce'ent coresion
tînder such circisîances wiil bc wcak, and limitcd. 'rThe bcst
mietliod of f'ixing the zinc is t10 place a nuniber of stucîs in the
salies ofthe furnaces andi comîbustion citatabers, anti Io boIt on
to titest stuîds the zinc plates, wlticl sitould bie about iox6xi
incites. It is imtportant 10 sc thtrt Ilte conttact surfaces a.re
dlean and briglît aid the ntît screwed close i0 the zinc to exclîîde
the watera;nd deposits front the contact surfaces, tîtuscoîpra

tively insuanting tîteni antd precveoting rite galvanic action.
Otbcr.vise tue zinc is acîed upon aîs a soivcr.t tîtat itnders the
watcr iitîioctiotis or non.xciting.

LONG DRIVING BELTS.
A vi..Y bad habit in mnilis witere itere are large driving

lucits, is slifting beits %villa a square stick, sn regular slîifiers
being used. The resîtît of titis is the belts are mûtre or less
iîîjtretl on tue tdges. Ail licavy mîachuines sîtouiti have shifters
la0 -aci sa lIt ilcy shtift %t belt river stcadily, flot putting 100
salmist straîn on the driving bclî too stîidinly. Two picces of
gas pipe jusi large cnougu in rc"olvc on rounid trois suipports for
sliftc:s wil]leisscna the friction on the cuiges of litavy beits, as
tîtese pipes revolve %%tile tlie bclt is being sitifted. fi efl'cts a1
grcat stving in long drîving bclîs, in fact any belt at ail, lcather
or nîbbcr.

'The foilouing genîlemen have bren ceied -as the Btoard of Directors of
the Ostawa Porclain & Cntbon Co.:-T. Altenyn. 'Mom i1irliet.G. 1l. Per.
iey and Peler W~helen. At tire closec of tht meeting %fr. T. Ahearn -a%
ciccilesiecni. Ti. li:kett 1iepctet . W. T'aylor. grncri managtr.
-and las, 1). Fraser smq-trts. Il is expe>-ctedl lt the factor M.ill bc in
opirration b.y)uiy 1.

'l'e Va~ncomri ci ter i liwy Co. lâve Purcliasard ni miction from the
irsiîe of tht lrdcniurc tIolers. th \N'estniinster atnt Vancouiver Tram.
wat' iîc ai vS.e. 'Iiluttnt'will bcapcrated inconnection
w:th the ciîy tant--, The City Cotincil andt lthe Street Railway Ca. have

omeo n arenieu ~ih rgad t nw tck t li ltridon.tht tom-
pany ta have the Itase of the strects for flvc ycàrs ai a nominal rentai of Si
per annura. andi thtcîity to haie thc option of purchasing tractas a a
î'alts:aionit the' enri of allai Mirod. :Shouidc tht' titi not e-xcrcse this option.
tht' enîpxny tas ta have tht le.îse of thet r.scks for -% fuither perioti 0f niait
)-cars. anti so on Iront tinme tatimte for tht tîr.eapire peiocl of the franchisu'
for thestlmictgrtd ilheeompin for itsorigrnaicontracts. Afterthetirst
five year% the contpany is ta pay a rentai .'ucreding ica ther e.srnings in ex.
cess of $5.oaa per mie Me year.
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ELECTRIC LIGHTING FOR LARGE BUILDINGS.
IoV 1,«>. Wl',mtr,. FWAuXkt, E. E.. iTOOTO.

'*i'îî Eut î have, tîtil recetîll1>' beeîi but t 'vo geiea'al nîcu uinds
eîîîiîIoyed for te eleclrie Iightiiîg of large buîilditngs. i. 'Tlie
remîtitg of the clîrrent frontî tic clectrie conîiatîy operaiug a
renît ai station ; atiti 2. 'Flie inîstallationin (ttlie building i iscîf,
of a private getîeraitîgii pulîtt. *i'iere cati lic îo raiecs laid douwtt,
of gencral application, pointiog to the adoputioni of cntier iîiethiod
prcferetitially In tllc otîter ; every case iiiust be cotîsicercd on
ils ttieriîs. Sticli consideraeion %vill reintce the question tr0 is
lowvest ternus, vîz., a cotuparisoti of lt(., cosîs oi ligliting lîy tîte
rival nietliotk. I'lle variable qîtantities iliat ii cilter mnito (lits
ledîtetion as governing factors are: *rbe pirce of courent sup-
piicd froin the central btation lier lainlu liolr, or per kilowsatt
liotîr on the oîîe land, and on thxe ntlîcr. tue cost of gciîerattng
the etîrremît rcqttircd iii tic biuilding, ttsing a privale gcneratitg
pilant. rbhis latter cost ivili le the total tif sotch itemns as moi
andI watet; etc., engiîccr's salary, tite repairs, deprecmation <if
pîlant anc! intrest on capital expetîded in pîtrcliase of inachi-
ncry, etc.

It is evident that local data %voi greatlv infîluence the selection
aofîîîeîlod. For instance, a building full of chitgy offices, anîd
eiffloying already an eiîgintcr and! usiiîg uiiiiiies of steati,
foi lieating, toiglit ver>' reasonably be exjîccted In effeci ani
econoany in liglîîing b>' îsiîîg a pîrivait enogitue oî dynamo;
Moitec a churcli UsiîîQ a lotuonner ni liglîts peniodic:îily, ivoutît
not. *rbese are, of course, extreltie cases, illutiations itîercly,
of tlîe gencial lîrincilule, but it is a great mistake Io assumle
in ail cases, iluat becatise thîcre ts a central station oper-
atîng, iî mnust bc better anid clicaper t0 rent cîtrrcnt înstead of
gencramiitg il.

'l'ie oblect of ibis article is Ici imtroduce t0 the otvieîs and
designers of large buildings a modification of ecdi oi the two
general nietliods described above, tuni have the incrit of pre-
senting very interesting (catmes froi an cnogiieering pîoint of
vicwv, aond of proinising wcll front tdoat of the rowner.

'lice first nmodification is the use of a gas enigine instead of at
Sicani engine, 10 nîon a ilyialio iii a privale installation. libis
plan presenots inany very ativamtageous feammes. îNo boiter is
rcqîmircd, wvitl its coal <lust, iianti chance of e\plosiomi. L.esb
grround space is taken uap). Cas enogines arc ver>' Rargcly tised
iii Europe, and iii the States for wvorkiîîg dynanmos, anc! iiany
of theni arc absnîttly guaraîitccd to use only i15 cubic feet of
gas per horse uîoier per iotir. In connection %litit this, Ibert is
a very inîecsting and! suggestive calculation casilv itade.
'l-hits:-Onc thousand cubie feet of gas ii 'I'oronto costs tlle con.
suiner $î.to. for ligiiting puirposes, anîd goc. for povvr anid local-
ing purposes. If bîîrnt in a 5 foot tourner, this tuiousand feet
will give 3200 Candie uîoîwer hours. If consuied in a gas
enogine rcqîuring 25 feet per hiorse power lier lînur, diîs I.ooo
feet %iîi give 40 hiorse power liours. 'ulicse 40 Il. Il. il., if îmsed
to rîîn a dynamo, -tlsutlling 75% eleciric.il efficiencY anti 4 waItt
lamnps, ivili give 55S4 Candue power lînurs. Tuie 'roronto Imican-
descent Light Co. sells current ai tut liet rate of 6 cents lier i6o
candIe powesr liaurs, liring suiecial arrangemients.

Rcducing Uiese tromes down toi iicir equivalents lier i,0oo
Candie power liours. gives:
Gas in humrer.......... cosis, 34.375 cents [)er a,000 C. 1>. Il.
Gas Engine aon! l)ynanîiio " 96-177 «' .. "t .9

'l'or. trc. Co. '6 37.500 " "t .. d «

Nosone 16 candue ,iower incanidescent lanip) btrning for
621 hotîrs is equivalent In i,ooo e. p. Il., so it can bc sem liowv.
in a large building requirlii exztensiv'e illumiination, il may Vcr
etly be actualîy less expensive t0 run a pîrivait dynamo, ope-
rateti by a gas enginc, titan tr0 cent citmer gaos or ctmrrcnt. So
far, tlicre is a diffcrrcc. in favor of tie gas enogiaîe, oforver loci
per cent., but no accoui.t lias yet becît taken of two comsidcr-able
items, salary of attendlant, and! interest aîmd dcpreciatiion. Tuicac
w'ilI of course greaily increase the cost as calcmlated abos'c, but
ta whiat extent dcpends cntircly on the size of the installation ;
tIbere seemns tn bc, linnever, a ronsicîcrable ni:îrgin in conte
anil go on.

'Fuie Second nmodification is the use of a siorage battcry Inca.
ted in tic building. aoc! kept constantly cliargcd by %vire fronti
the central btatioli. 1 aatinawarc dotIa the advanîages of dois
plan azre open to criticismr, and! would have toi bce uic resulî of

special arrnge""tnts wîîll the central Station. ainn aisut
mware thail "Cenîtral Station -aocucî s unclerstood in

ilobt Canadiani Stations, c.\ept the reailly large unes, is unt the
science th:ît it liaîs lccoîne in the Sta~tes and! E-utupc, and tont
as a fact, so) litte attention lias becto given tu its study, tont
maînagers duo actually not know tlîosC conditions of operatioo
wlîicli arc productive of best fismicctl resuits It îîciselves. At
the saine uie i -ai cnnmced that a lotie jîerseverinig effiait on
Ille part of inicrcsted persons %vouid bring abotut a state of
affirs favorable ton the Cconoinmeal operation of the miodlificatioin
i have just Sugested.

Th'le position niay bc brtei!> and! clc:trl>' ucscribed timus z i'le
best and! iiost paying tand for a central station is a constant
one, on.: tdoat doesti't juip frnin o ai 5 o'clock 1.11. t0 500 il. v'.

aS 1p. 1ni., but t ia rcmaios fai ny stczid y dIll licm he. T'is is
jîîst the very kind of fand tit a storagt: h.ttery gives, aoc!
mloreover, i prcsents anoiler very attractive femmue to the
central station as folloîvs: A building is wvired for say 500
lîglits ; il wviIl use tiiese 500 lîglits ait l atte Saie tigne two or
tltrec ties a vea r, lait titi nclinery ii tlle central station
lias got In have tilts 500 Jiglit capa-ciîy constifiling imteiet and!
sîîfferng clcpiect:tinn ail the year rounîd, altlîougli it earns
iiioncy onlv thore or four limes a >ear. A storage battery,

hoeetha:t cant be Charged ai tRie taie of2a ailierces con.
tintiotsly, tvill give out %vliîe requite<i the wlîole cîirremîî for the
5co liglîts, aond kecp themn goimig for fouir or five lîours. rhîus
tlîe central Station %vrnll only> have to provide geiîcrating sîtachi.
îîery Sufîicicnt for '2o :ttiiuîeres, %wh'tcli will be earning nioncy -l
thlim ine, insîead of sufficient for Soo atuperes wlucli ili he ile
ost of the timne. Consequcntly t ks on tlie obvions intcrest oi

the central station on encourage tic tise of tic baîttry, aond in
order I0 dIo Sn it 'yul lower price of currcnt. A vcry woell knowvn
autlîority on electrie niatters, lias stated donat it would pay cen-
tri Stations tri selI curretit (for tise %vitlî storage battcry) at 4~
cents lier kilnivatt linur in order o0 gel the constant lociad that is
s0 advantagcous. liis figure is equivalcot on 16 cents lier i000
caudle pîower liotîrs, anon toIis iust again he addcd interesi of
andi depreciation on accuntiators. 1lte tgatisi. particular con-
dttionîs %Viti affect the total ver 1000 c. p). h., but as iii tlîe former
lundiftcatiotî a considerable tîtaigin is left. I have noc dloubt,
tRiat central stations ivoîîld sec uIl acîvantage of lowcritîg tlîeir
raes on such Ioads, if the case %vere prolîcrly prcscnotcd, aond
advantage t0 bothliparties %votld tesult.

''lere, I>eaaîg no p-irticular installatiionî In stc!>; i is impossible
I0 bc otlier th.-n gcncr-al i0 tlîis articlc ; i %vas intenclecinmcly
i0 point oît tol parties ltaviiîg large buildings to liglit, or to
Stmpply elcvabors for, chtua thlc re r scveral ways of doing il,
each of wlîich is hesi only tînder certaitn favorable conditions,
wliile uoncr différent conîditionîs il sliuld give platce to sortie
mtore efficient nîetlîod, tRie acîually best îîicîlod Ibetng.decter.
inmcd onîy atter dite coosideraîton of tlîe pecuiair conditions.

THE S. K. C. SYSTErd IN BROOKLYN.
ON Iniduy evcfling, Mardi 22îid, says 1-lectricity, :trn informi

reccption %Vas given alth %i tation of Ille CitizenS' Elcrc
llluitîat.-iing Complany iii Itookîvo, tic gueis l>cing invited
especialiy to se.. the S. K. C. two.plise Systeni in oiperation.

A 6oo k. %w. gencrator supplied cuia:cent, ojîerating botl a 3
Ih, p. atnd a ici i. p). iioîor, in conneetion witl a batik oi :!o i Io
voit 16 c. p). incandescent latîps and! tîwnty.ciglit a.rc laips.
Tu'Ie systen11i orked on perfection, andc! tling but faîvorable
criticisni was lieard.

l'ilîerc %îaS a latge attclance af Birooklyn people, and! a
goodly delegation of Ncuî Vork mten %whîo hmad îont bco f'orunatc
cnoughi Icfoie tn sec Ille practîcal wvorkmnlgs of Ille systeni.

l'li Citizens' Comp1 any, until rcccntlv, tond becti unable to
na.-kc a <caiturc of incandescent ligltuog owing to ithe patent
S'tuation. Noiv, liowvcver, it is fieed frotil furiîher annoyance,
andl will no dojîbt bc a strongcr factor îlîan cver hefore in the
local lighîting sittuation in Blrooklyn.

Ilas said to lic time intenitoutof lime ItcW r1ýctrit light conîpiay Organtîcul
aiGnroqtic. t0 op-rntc on the underground ssto,. Ttîcy ~v ait -_t

li.%%vc.- atdy in liaod orylcrs for S00 Iighits.
Il is propaîrd t0 convry current for clecinc liglitîng pisrposc3 front the

Ch.îdiee F~ttsîo oireDartedeLcss. TIr.sc (ailts arc 95 (cl tîigh. antd
airc said 10 lic capable uf gencrttisg S00.000 1l. Il
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TUE MONOCYCLIC SYSTEM.*

tir l)s. Loui% BIR.
fi- is til tU rpttse of titis papc: it cai y<ltir at COtion te) thc

vaîrins illetitatis of central !st Iion dist ribtîital, in iiviig ilor
service on te aitern.îling Cîltîcat s>'stctn, ant i îore especiaiiy
ta a, iodified i sii'c-lpist aternatiltg sysîciti, wiîiciî ieîds iîscif
vcry ricaduiy tai a very %imiple andi st raig liîtforward distribution
oi ligic iîtp %it haut sactifici ng ti-C excellen tlittatar service whIirlt
inalies the triuc iolyphit sybtci sol desirabie. For alil al otînci
centrai station wÀr, tIlle lig~h liig service is of inlost fuondamlental
ittîhîtnraîce, andi convetîicnce aind Cctîmioti>' ilnît, in a v'ast nia-
jortty of cases, 1)0 tc first consicleration. (Tlmci auttitr itere te.
S'iOvs tite difféerenit systinils of ciecti icai diist ribtution indicateti by
tit ccoiiintpi)-ing diagraîtîs. )

It is iutttruclive ta glaitcc oer titis list or aiterîatimtg îIgitin8Z
sv'Sttls ta sec titeir relative comlplexity andi ativantages. I t is
ec!Itiatlly ntotcvortiy titat an>' atnd cery inctotia ofduistribtîtion

tiî:t savirs copîtet mitioces ut saine forii as olther the qutestiont
of balai:nce. 'I'hiis is Ille itrice e pay for redutttion in cost ni
conductors. It lias nal seri iîslv inittifercdl viit the lise of te
Ediîson titrce.wiic systeiti ; in Kad, tose inlost faiiiar wvitl titat
systein %vert the rirst ta) itlke liglit af the difficmlty ;nor do 1
tiik il btaitis as a V.iiid objection la tile tise of tue îioi'pitase
sySteiS in cases wvitere ilitcy -ire desirable, as nonme of ltent are
inotm senisitive il) thc oitter of balantce titan tite Edison tree-
%vire systela i~ii is 110w ini sud> extensive anti tlti;foillny sutc-
rcssitmI tise. \\;c nia>' furtiter nlote titat in) caci oitite literiiatitîg

systîns whiîre a greatt savmîig of capper is accnînitiisicc, a1
inurtt %vire is ttecessary, -at ieast if itt liglits and i iotars are ta
oltor.iteti ; it cacit rase, lîawever, oi i rilimîg suec.

JIlas'îin nat' look-cuil nier lthe ialt inim eerai, ic ita>. pass t0
tile ttore initt contsieratiot ofI lte snitiiteit strikiitg elcc-
ti ic-Il itodtliarities ai tue mionocyciic systitli ; lciiarities witicii,
:ititotigi lte>' tîitat invoive an>' iartictilar cotttiffe>t>, are >'et
oi deciieti intel est.

'llie giteral prittoiple oi titi-sSysiciti is veili sitawn in titis dia-
g~ra. St> fair as tue itaisi worl oi the venct: tr is canIl tdi

ils wvitduitg is cioseiy siitilar ta ilia or k\ 'mv eii.cIesigned alter-
itaitar. 'I»iie atriitttîre is of te is oad ty'pe, andîtit wvinding is
ittade in itaciît waotint coils witici are iîtvarîabiy instilateti,
antd calitil' ver>' re:îduiy siilt1tct itt place, 'riere isitwv,

tapon the: arittaître. a stcond set of couls ni cross section equiva-
lotit ta, Itat ni -ie iain coi], lut coîtîptîsedn o naaîvi feu'
torils, s0 titat lthe rottat taken ltp on tue arniattic is ver>' sntall,
antt owîong en tite siiilotvness ni the sints ne:ccssairv Ia accottnîa'
date: titis second nr teaser col, lthe otputt ni tlle ittactine, colt-
sitiereti as a siitgle.piase gonerator, is nnî afi'ected. "''iis maser
coul is lncaîcti wviîi teferetice ta tlle imaiti coul as Sltawtt in Ilte
ciiagratîi. lis itiace: on the ainattirc is ittutlwa> I>etncc'n lite
<juter colis, antd tlle eci0trosittive force: geniera.tti ts In a tiirc'
lianit a rmig'it atngles ta thal of tue purinciptal cati. It is cvîiet
nt' dit if wvc cttitect te: terittanais ni Ille tîtain cou, ive shahl
gct-an cectiîratlve force cattîpatoriet ni tue two, antin taone:
imiCtte iilittO doitn. In grimerai, b>'vr>î the propoitians
ai the twa cotis, ani bence iteir clectroiintîve farces. vec coutil

ciblat a resititant elcîroîîînîtve force betweeîit îitir terittinis,
haviiîg any angle %. e picaseti ivitit caie tue iant or tite tcaser
Cati. If, titen, 'tires airc takci mpon tile liste frnt te îcrntinais
oi the: tuantt cat, andi aiso fian Ilte icas%!ci coil, wec caît obtain
frontt Itle ian tele îlitrr cectrntttoiivc forces, tua ai wticit are
synîîtîcîncatily %itîaîcti witit refcîettce ta lthe: E_ '\. F. ai the
meiser cîil, anti bcar to tt :itt> phiabe relation thaI lve llase.

<utC nfiltiittscotiventent arraogelicitts, anti titat ve'iiclt is
mnsi gcntail>' atinptcd, tovoives sitci a tircation ni te: ciccîra-

tîtative force ni tue lea-ser catilI ta ti oi the Iiata Coul, titt we
-shalh li3i iti lte lino liîrce ttcicraîttotive forces tppro.N:nitatcly
60 ciegrres apari. In n oiter words, the a'esttltanl E-.M\.F.'s bc-
tlvier. teisrs- attr tuatl coils are cadi 6o dIcgrees frot the E.
M.)'o aiite easr cou. Sucit an trratngcnient us titat sitawn in
mile diagraii. Under these ctrciinist.ancç-. i is cicar tai if one
of thesc elecîrotitativec forces iterc ttc rseti, enlier ta transioniers,
oranvtuIietc in elte :rîtsliiit)g Illcste restait u'oîtid ie tiirre
eieciroîîtntive iite î20 grees apar:, anc ni ltecnt tas'ing bcco
tîtrnct itrtgi t an angie of iSo tierees.c M n iti ic u reia-
lion hctuten tlle 1înîver %vire, wvhicii is colineccte i t tu tcaser

land. oia 15gî.

cou, ;îd the otttsitie %vire lias ito effect tmpoîtlithe ciectroitotive
ftorce Ibetween thest autîsie wircs, since the electrointive force

ai the mtail cui ilseif (tocs liaI interacl iviti tue liover %vire, ex-
cept in su far as a portion ai il ittay aci wiîi lthe paower %vire ta
fori a restiitaitit pase, a.titi electraoiotive farce for rtnintilg
tîîîtis. Ctîîseqîîently, Sa fat- ab liglits are coitoorneti, tue twn
euîside wîres beitave irccsey iikce leits front aîîy ailter ai'
terîiating jeneratoi, nile su, bar as iitots are caocriiet, ire
htave tlie power ai gettîitg aîr Ilîrce eiectrainlotive farces 120
tiegrees apari, andi lience have the saite iagittic cfl'ect as witu
a tte.piase s>'stein. 'l'ie arranigeititl iglits and itlrs
wvitii titis device is dcan>' sitoîv it ilt di:îgrai. It is eviciit

limai tic cao take frot lte atitsidu %vires af the îîîoîîocyclic s's-
lentt cither arc or incandiescent liglils ttyttitere antd ta any ex-
lentt Ilte capaciîy ai tite ttîacie perittits, working for the inican-
descents citier two os- tîtice %vire distribtutiont at option. Fur a
mîotoir, two transforniers are caîtîecteti amtywiere wve iticase,
anc beîwveeit tue pawer wire and eaxil ai tue outside %vires. At
titis poaint lthe resîtitant itiabes cainte mbt play andi the necessary
reversai ofoîte oi tue eiecîratinotive farces is accottîpiisiîed by
the very siitpe andi obvionis device ai reversing anc nf the sec-
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ondaries, as sltowîî in tue diagraîti. 'l'o the secandary circuit
listus canistituteci, ttc cami connect a standiard induction maotor
wviticit «iii start aîndirttn as wceil as if cotînecteti to a1 regular

ilirce.p)iase s> stent, ar insteati ni reversîitg one ai tue transior'
lier secandaries tic înay accomtîpiisî lthe saine virtriai seversai
ai lthe ciectroittotive forc by teversmng ane o ni e cails tn lthe
iotar itslif. Ive ilterefare have a sysiensi îvlicft, sa <aras fights

-irc cancerniet, is a sinipie aiîernaîing systeni ; sa fatr as imnotors
are comîcerttet, tue dynanical eqluivaient nfi polyphase systeni.

Viîth a diffrecty proportionmet formiation we cotili place upon
hc secontiarmes two ciecîrotitotve forces go degreos apart if

ncecessaty, amui tltem rma tivo.ltase ntots instend ofitîtee.pase
nulolors, if titere uvere anmy (abject itt Sa tiing. Sucit an arrange-

mitent, itowever, woulti be iess decsirabie titan titat ni tue quasi
tirc'phlase systein, for lthe reason titat witiîout gaininge any.
timing in lime nitotors itvc sitoulti have to 1eert a 'rgrlci

niotive force in tue îeasc'r cou,"'anti hence take tmp miore inant
on lte arîttaitre witi it, peritaps citougit t, htave an effeot upon
thte: otput ni tile tîachine considereti as a stngie'phase geneta'
lonr. il ib sufficietiy eî'itent ltai t ttîîiîiiod sioîvn woît.ld ot
bc lthe omîly wav ni geîting lthe saine rcsîti!. For exanipie, in
titis secontt diagratti a sontivial difféent arrangeiiient is shown
accoiniffisimng precisely tite saie endi. liere aur abject is ta
aperate secotttaty miains on tlt Edison iîrec'wite systein, andi
in connectian iîih iic:tt la rua ntotors a: aay point utc picase.

Alrge trattsbormner, ta îvhich the secontiary is connecteti on lthe
tirtteewire systcem, is, therefote, instaieti, anti the secantiary
mains distribtet iii any ntanncr we please. A second anti
stiait trattsinnîîcr, ptopnrtintted ta lthe totl anotnt ni inotor
service desiret, is conncctcd as sitowvn in the diagraîn, andi the
pawer %vire ieading frant it is takent through lthe wvhaic or part ai
tite tiirc'wire systenu. l'he device is anainganse la tlie arrange'
nient ai lthe generating couls tieinseives, andi tue resîtît is the
abiiity ta operate a standard induttcion iit by cannectiag il
atn'îviiere an îhre'wite systent ta tuer twa inside ivires anti ta
the: power wire. Sîte iat arrangernent as tic is iinmcnseiy
canvenieni in disttib'îxing pioner anti lighi in cilies w'itre fat'
exatîtîtl, i is desîreni ta esiablisit an extensive: s>'stens i secaîtni
ai'>' mains titrougit Edison tuibe--, or ailier cnvîenicrit under.
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gtinci distribution. Ih is, furtiierniore, inierestinij ta know
titat cite is not confitîcd to tlic issu i citber two or
thirce.pbasc induction miotors, since a tuonocycli: generator
contiectecit tuei pimary citcuit iakes ai excellent syncbmonous
specd witlîout the assistance of a starîing motoi, iii tItis pri
lar bcing vastly superior to the pore singlc.phase synchronous
imachinle. Ilut, ilt.-IaV be asked, liqtv about titis 1powcr %vire ?
1 ni case, for exatiiple, of a tiansmmisstan over a considerable <lis-
lance before tlic disî ributing point is t caclied, niust thle powver
tvire be paîrt of the transmission systcin ? Ini answver, 1 need
only c-tl your attention ta the facî thint fite essential point <1 flie
mioniocyclic systcm, so far as motors are concernced, is file csîab-
lisbhing of an clectroiotive force bearing the saine relation to
the systemi as is borne by flic tcaser tou of flic gencrator. Con-
scqnuently, in case of a transmission plant, tlic main gcnerat<irs
ail the distant station mnay bc simple single-phaase machines, the
sîtbsidiary clectroniotive force bein>g furnislted by a synchrnnotis
miolor ot siimilar device it an>' point in thie systeni. Su wve
taiiglit readtly haîve ant extensive transmission wîth a nionucyclie
nmachtine in flie stib-staîiotî of sucb size as is necessary to fuarnisla
cnt relit for wltat miotors iay be nipon flie sysîciti. The powvet
wtre wvould titen ran onui' , tuei sub-station. Another interest-
ing pectiliamity ofi(tie stnonocyciic systcmn, andtil nt liclt is flot
withonît importance in case of an extensive 1îowver distribution,
is flic following:

U3nder ordinary ciscunistances, induction andI synclîrottoîts
miotors are wuund so tîtat flice caonter electromnotive foitcea«cîs
flic sysîein iii a perfecîly synitactricai mitaner, nid tlic cttrrcnî
slows over ail the ires vii saitte cicgrcc of syîninetry in re.
51>onse to tlie deniands of tlie inotors on tlic systetu. Ih is cils-
toinary, lioiwever. in lte nionocyclie systeto, to eînploy moturs
so %vound as t0 tl>row a )sigle cotistier eiectrontiotive force int
tlte povcr wime wblen Ille inutar is i speed and loaded, thereby
rcdticng tltc nornmal current carried over tltc powver %vire ta a
purely nominal antaunt, atid tftns cati evidently be clone ittott
sacriftcing mutcli in the master nf starting', since at lte stamt ail1
flic counster clecîrotautive foi ces i tlie mtors are zero. W'e
have. then, a niotor s>'sîeni of a type reail>' îîcîliar ta tlic monio-
cyclic systetu, in tlitat each Iotor will start flttder thte saisie cont.
<ilions of imipressed electmoniotive force as if il wvemc a polypliase
inolor, wbile, %vîten ail sjîeed antI loaclcd, it wotilc bc opemating
virtually as a sintile-phase miachitne. If, liuwever, it were over-
la-ided sa that it wotuld tend 10 slowv dowtii or stop, sutïtcienî enl-
ergy waould flow aver tlic îbowcrs %vire t0 bring it back t0 speed,'
just as if it ivere a polyphase mnachtine. Thtis is oniy one of v':îi*
otîs interesting ramifications in flie systctn wlien developed to
meet speciai conditions.

'The connections stiovi in tbe diagratîî, hiowever, are tiiose
of the mosî direct apîulicability and îîrobably wii %votild bc
iiosî extensis'cly uscd for central station service. At this poinît
it many be approliriate to ast, whîat is flic -IdVat'Ige Of such a
sysîem. It cvîdentiy secuires excetdingly markcil acîvantages
in tue ability to operate te liglits on cxisting circuits or %iti
tlie sîmplesi possible kind of dlistributtiotn, atîcil the saisie lune
t0 mun ail any point in flice systein synclîronous niotors or itidue-
lion niotors afiweili.trîcl -nid famiiliar types. Th'le qîteston cati
lie etliîy.anstwercdl ; in fact, tile quesction is alfost Obv'iots.
The price whlici Ie htave tu îîay for titis advantagle il flie instal-
lation tif the power %vire, whlicli necess.tvily adds snmething t0
the weiglit of copper in tlie systetîî andti1 te trouble oi installa-
tion. Under ail orditiarv circuttistances tlie power "vire tiret]
be of trivial cross-;eclian conipared ta i otialier %vires, since.
ais a rifle, the energy rcqîîircd for aperating flic inntors front flie
givcn central station is sniall côtnii.tred viîb flic total capacty
af the stations ; andi furdier, il is wvorîh re,îîarking îi':ît le
ntonocyciic maiotrs, cither synebironours or indutction, %vil] ruat
pleifectiy wcii if flie pover %vire is discotinecîed aiter flie powera
%vie is at speed, oper:sling tuent as singie-p)it nmachtines. Il
:s, of course, w~ell known that fic-inl-ias synclîronaîts
itotor Izives admirable resîtitis, and il is also tu finit a single-
phase induction niotor cani bc constrtitcd ai excellent efficiency
andi oîherccctrical praperîtes. *rite only sitateriai difficuity ts
la geI lte inolor stare<i wiîlt a good torque. The ntonocyclic
*conncction enabIcs, titis ta bc accaînpiisied. Aftcr tue itor
ts at spced tihe p)oîver ivire becoins no longer neccssamy ta suc-
cessfii operation, sa that in spite of fic neccssary existence of
the power %vit- il is easy to sec fliat tlic addliinal ainount oi

coîtuer is ,it itkely ta be bîtîdensotiec iti cetral station Optera-
lion. Il itauli itarcllv evet be ticcessar>' tu ititail a power %vire
of matrc tbati tie.foîtrfli tue joit cross-sectiott of flic ottere,
-is giveti iît fle diag rauti, and geti aiiy a1 tsoucis stitailer %vire ivili
stitice.

I have titus ettdeavored ttn a 1 bief sîxtce ta Rivte a gond %wumk-
ing idea oif the tttunuocyclic ttîethîd oif contbitîed ligt attd« pow~e
distribultti wîici bias lîcen deviseci, attd is trgcd upti flie putb-
licens spcciaily adaptecd for tltc %vuk ai central station distribu.
lion ott accoîtot of ils utnique sittî1 licity ii lîractice. As lu ablat
blas already been dontc i tlle Installation 09 stici ap;î.îm.ttîs, :1
cottsidcrabie tîutîber of tîtese wîonuocyciic getralors are iît daily
tuse in) cenîtrali stationis, for flie itust wart outetati river circuits
aireauly cstabiisied atnd dispiacitîg lte iuigier freqlîeticy altenta-
tors wvliclt band beeti lircviotisiv ltsed. Tb'ley are givitit ex.cellei
i estîts, antd the tpcrati of tie mîulots, wtit rever eut itluyetl,
lias becti liigltiy satisfactory.
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EXPERIMENTS WITH SUPER-HEATED STEAM.
IN~ givilig 11ite resulîts Of tîteir iîtractcd exuItCrittints witit

saturated anti stiier-lteatted sieain, flie Alsace Uniion oi Bloler
Owvners s-ay thai, iicoteticaîlly. it lis tiever lîcen detiieuifliat
stpem-i.betcdi sîcun siîould gie a itighcr ctliiîctcy t(tall salur-
atcd, yeî fia experitiients %vert tîttuleraet.i t nîr.î:c
steati. Stbqti.cllitily, ltowvctve, aiter noliterons trials, ibc nîdlest
enginse even %vas fottîd capable of beig safeiy used wvitit super-
licaîcd steainanti nul Only wviîboltt injury', ut ilore ccott<itticalîy
titan %vitit satttratcd. It is :dsot declarcd b' flie untioni liat ili
intisailing a sîtîer.ieaem camle is essenti-il it flie ailvantaties
Mained are ont lost ciîlîer by Iess perfect comibustiotn ar by
greater radiation lasscs-tle cost ai fliec tîr.tae tint ta
exccd, oi course, tlie saving oblained ini foa c0s.11 ps ; thte
sîtpcr-itater ta be conncectcd witi flic boiler, sa thai hotu cati bc
firzd froti le saisie itîrnace ; anid aiter iea1ving tlle sttp)cr-itcc,
the gascs sltatild cote iti contact with the ieating sîtiface ai flie
boiler, anti, lasîly, vitt tie itcaîingr surface ai fltc eeontiize.
Furîther, titse exl)eritiients sltowed titat flie tse aiof pmic:tc
slcatn tiuis flot excîtide flic ttc ai steatti jacket. Titougi ixtl
super'ieatiîtg atît steatît jackets wvere îîsed, yet condensation iti
Ilte Iitgli-Iprssltre cylitîder accltrrcd. Thte use ai lnv.iressc,
seven antiacbh.tt ptrs dlit flot give such good restâts
as flie use of ii itressîtte, cicven aînd otte-iaif aîmr.os-
pliemes.
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INSTRUCTIONS TO BOILER ATTENDANTS.

TuF &Nlnctiîster Steai User!, Assaciatiton tof Hngiantt, lias
issued a ievised eclitiait ai ils " lslt5triti(oti tasu i' îtnlil.

Ili iarwa.,rding thiese instrîicions ta ils inemnbcrs, the Associa-
lioin s:iys

"'I*tcsc inistrucioîns Il.a-c becil dr,îwi rît> %viei i îtiiciî rare, it
beang desît d to nake ticîti as compîîitc .nic ettucalional aes lias.
sibîle. *I*Iicrc atc su iany pitts affectiig elte safety and proper
Ircattiilt aiboiers, tui i i-a.s fout 1 iîîijiossib[c ta caiîîire3ýs
tule instructionts ittu a sutail Spaîe. Ili baller auj crîglte ruans,
licîglit ai %ail sîtace is mitai- gcîicratlly available tli:n widtli, anti,
ih)etefore. file Slieci %-.as matie loniganti nai raw, rallter tisitn suai-i
antivide. If htung up so as in lie abot two Ceci frot the fluor,
il Car) casiiy lic rend fr-oni lt ta battat.

"Il is uleài r.ibe i lî.t elte slitc siioutit be iiotntitl, sittd Ilie
besi plani ai dting tchi- %vlll lierlials be la liai-ca boartd abotte Ug
an. tlitck- l>iiitrii tierce ar lotir %vieillis atît sîliiiet by a battca
,et cai cuti, telie joits beitig grooved andti oniiucd. Oi thIlis
boartd elte sîteet ilit ilîc bc 1iastcd, anid varnisitet for lîresc-
valion. I li îosI caises il liigit le tîcIl ta liavectitis tlotie by a1
bookbinder.

Wiem \tloîintd. tlle siieî slîouit bc iuiaceti iii a gro l iglit,
axiti wlierc elie boiter ascettdants cati liavec coivcîiit accss ta
il. Tiicy Shilîd bc cutcoîîitiaged ttu stutiyaîd siî:îslerils contets.

Mutel ai lte infoirmaitioni couîtaiîîed tcterein wiii bc of service
drîily, and fl niercy au ellic occuirrene of att eatiergeticy."

1311u~ U STEA.Nl.-W'arii elite baller gradtially. Dua not
get up seain froit coid wvater iii icss titan six hoturs. If piossible,
ligiiî eite ires over iliglît.

Notiig luri-s a iicw boiter int an aid anc soonertitan gcîling
tmp) steaitoo 10 ickhly. Iliiois tlie fuinace tubes, leatis tu gro-t-
iitg, slr:iins tule end plaies, andu soîîîcliieî nus elle iiîg scais ai
rivits at flite btttni elite slitil. 1 t a. gontd Plan ta10% iwSteai
inta elie coid %%ief at elie bottant affic uebaler, oi- 10 opien te
biootiap, ;ait tirait teli hot%%.fer îlot-a froi tule toi).

FIRII;.-irercgtia.rly. Afier fiiig, open flic veptilating
grit i% icit duair for a triaule or sa. Keep elle bais covced
riglit up e0 the britdge. Kecep as îiîick a ire as ciuanîilv ai coal
il :îloîv. Do fliat raîse tlic lire wltii a rakec. Shtutiid tite co:ii

cakec tagetlitr, rosi a tsiicti ilio n l0ouanithebars ajgiîyiea
teiiifle bîîrniîîg îîîass.%

lcaîtcci triais hîave silo%%i n tita ondtesr oriitarily fair contdi-
tions, no stîake tied bc uiatè %iili carefîîl lid tiriîtg. Aller-
rate sie liring is Very silliilaitti vcry eica1ciois.

Cl.~M~N;Fiti~s.\Ia iAli Amiîmb. Clean flic lires .îs
offet as tlic ciîikcrs riuicr il nec-css.try. Cican ane siti et aI
inie. sa :îs tlnt ta iike sittoke. Do, Poi siake lte clinkers antd

asites an the fluoriig pîlates fi frot ofaic boites, lut draw titi
dircctly irtua ait irait ixiî-osv anda %%liecl icef aîiay.

Sikigashes tlef lte flooîing laltes coi-raclesItle frotnt ai tlic
boiter ai Ilite fit tu-pae andc .1ia aI tlle bottti i elte slitil
viere rcsliog ait frotnt cross %aail.

Ficiîa.~'.tt: Suipî..- ellte ieed valve Sn a.s ta ri-e a1
cansia'st buply, andt k-ei elle %%,afer tilt ta elle licielit itidic.tectl
b> elle waîtcr-icecl po1taiir.

iitrc is lia CCfoiiîy fi Lccpiutg a gicat ficîtit ai watcr over
tlie fîti-fiacc ci-at-s, wilii tue sieait spacceis i-eduicccd tlicrcby,
aîd tistes flie bailer retîcicretl more hiable ta pîrimue. Nor is diîcte

any caononiy iii kceptîîg a ieiy beltle ivarer ai-ci tlic frurnace
clowns, i-hile tlic fimnaces a.rc îctidcred îiîcrcby amore fiable ta
lie laid bare.

test lap au tule boîtotîtoaielle gaulge liouirly, aîs %%Cil as ihtîaîîghi
flie trait i% tfli otioit ncck, and elic trai) un tlic tap neck, twvicc
daily. *Ulîcsc slis shlîîi bc Molwn iltrotîgi mtore lictioe:itly

%%-tfets Itl waktr à$sdtîcîay ant Ilhtecver tile itîaveîtîlent af
.tc water li elte glass is aet a.1h slîggisi. sitouid citer ai hIl

îhaougtfacsbecoiec chlocd, decan tlieîî otît %vieil a %ire.
Itvoil elle fiombs fi[> anîd dlatin by- îaitd ilrec or fouir [filles a dla"'
ta sec tîtat tlîcy aie quile frce. Aiîîatvs test tlle glass watcr
gauiges andt Ille i lls uoraugit> Ilte lirst îtiag itiflic itirnîng
befnrt fiilg sep, autt a te caommencemîentl ttf ciery Siit.

It dors float fallaint iteeus lîletil- ai %%,.fier In Ilte boiter
l>ccactsc tire us IîlCtly ai wvaier ii flitc gatige gl;aSs. *ltbc pis-
sages îiiay be ciiokcd. AISo. cîtîpty g.ttitu giasses aie soite-
%fnies nîbistaken for fou Otteb, atîd e\ilosits liave resucted tiiere.

(coin. lincIIC (lie implortance of bitiang Iîrotigl (lie test caps
frcquclly.

lIt.owv-auT ,î ý\%'I Scumî *IA'.O ell e 1biow-ot
falts in tie niîorîiing before thc enginc is siamici, :sied -at dinner-
situe wiiei tC engine is aie rest. Open te scunitlap wviien tlte
engline is raiinig, bcliirc breaaisî, befère dininer. anti a.%fer
(Iiier. If ielle %valet- s scdiancntai y, nus clown 34 in. of watcr
il c.îch hlowing. If flot sediniîentary, mcircly turn tlle lapts

rouend. Sec tin the wvattr is I tbc heiglit indicatid by te
waîerc--Ievcl pîointer a elle sieste of opcniitg tic scuni la). DO

tnot sncgicî biowving oeil for a single day, ci-en Iliotîgi aftti-
inîcrustation compositions are pot into hIl boiter.

\%'.fir shouid be blown frontî tic hoitan oi the boiter whcin
stcain is flot bcbng lratvn off, so chat elle ivater îiay be aie rest
nid elle bedimeînt livai-c an nportiiniîy of settliîîg. \Vater sh outl

be blnwn front the surface wlicn steani is being dIrawçn off, so
tieat tlle watcr înay bc in ebtillitian and the scunm floating ani the
top. If Ille watcr bc beiaîv the pointer, elle !cuini ap i-tii blmw
sîcaîli .if above t ie pointer, te sc'unîier wviii miss tic scumi.

SAFl-*v \VAs.vî;s.-Lift ecd safcty valve hy biand ti tue
moîrnling bcircre selting ta iark, ta sec Iltuail is fi-cc. If ihere
es a iovw.tcr safcty valve, test it occasiatially by. iowcring elte
wvalcr level ta sec thai tue valve begins ta biow ai lthe right
point. \V'lîen the boiter es laid off, examine tic float aied levers
ani sec that tbey are free, and chat tlîey give the valve tlle foul
risc.

If tlle sarcîy valves are alnwed la go to sieep, îiîcy May gel
set fast.

O î,G Dîý,îN *i'~ TAP AN STEM.I li'PF'..- If te boier IS
one of a t-ange, anti tlle brancli steain pipe betîwecn tiîcjoinction
valve ani elle main steain pipe is sa conStrtictcd as ta ailow
wvaier to lodgecthcemin, open elle drain cap inîinediately the
boiler is laid off, and keep it open ciii thc boiter is sel ta wvori<
agalin. If the main steami pipe is s0 constructed as ta aliow
wvatcr ta lodge chtermin, open ellc drains tap ininicdiatcly file
engîne ïï sit lown, -nid kccp it open tili tic engine is set ta
%%ort, again.

If flie wvaer is allotcd0iag la lotci Il pipes, il is iîipossibletif
blow it out tender slcaîii pressure wvitiuotit danger. Attcnipting
t0 (Io tibis freueuntly sets up a wvaterliailinier action wiuliin te
pipes, and* front titis causc several explosions liave occurrcd. The

only sale plaît is tint to let tie itidgiiieiît occur, or la shut off the
sîCani11 before opcning elle dralin caps.

SHORTNI;Ss OFW~T.t. If elie biteir as fauînd ta be short of
watcr tliruw open tlic fire doors, iov.er the daiîers, case the
saleîy vali es, anti set the englue going, if ai i-est, sa as tn reduice
clic prebsure. If flic boiter is onc oi a series, situe down the
jonîctionî val-c. Ifil îîrc is reaison ta conclude chat tîte watei
lias fiot sont, below tlle Ici-ci ai the (terrne crowns, andi tlîey
show no sigîls af ciisîress, tîîîs on tic fced and eitimer draw te
lires clutckly, lîcgiiinîg ai elle front, or sîtiailmer ctent wiliasiies
or anytlîîng rc.'idy ta handt. If ticre is reason t0 conelude chat
ellc walcr lias suok bciowv tfeic i-ci of 1t litirnace crowiis, iciith-

drwaîd leave elle saicty valves biow-iog. WVarn elle passers
by flous elle front.

1111-'iiî 3,tFcTV V.t"S fciter the ctinestrurtioo of
ellte boier or elle cItaiacter af the féed water is suiel as to rentier
flic boiter hiable Io piniiie, Ille safety v.alve shlîd bc eascit
gcîitly.

*iUl{NINt, ON THEi IEEI). - ron eýperiiînts Ille association
lia-, coîîducted, ih appears chtat titis is tlle best îliing ta do la
îîcarly ci-ciy case, esipeciailly îvlierc elle feed is introcluced bc-
lîîîd tlle ircbridge, as i: wnuiti tend ta restore tlie watcr ici-ci,
anîd at tlle satîic.liii Iocool and reunvigor.itc elle furstace plates.

Wite, Iwvr lle exiierlîtients fliowedl mit sitowcig cald
%%aier auto rcd-hüî furnace crawîîs tvauld nol, as lias been
gcticraiily stipased, leadti a a siuddes ant i olent gecration of
sîcalît wviiicl tue safety valves cotild not contraI anîd tue shlii
cou 1 tnt resist, il s tliotgliî tît ifetle lurnace crowns wcre
very hiot andt jusi on elle point oi giving away, the generation af
a icwv additioîîal lîouinds oi stcain tîtiglît tumn uIl scal antile il
ta a cahlapse. Tiais il iiîight be %vise t0 titra on on elle feed ln
soisie cases anti not iii ailirs, accaiding ta tlle exient ta wihii
tlie lornaces wcrec overhca.tcd, and titis il is difficuit ta ascertain.
Unclet these circuiislanccs a ]liard and fast ride, appîlicaîble ta

ahi cases, cannot bc laid down, atîd titcrcfarc, having regard to
file Safeîy of te ireitan. the adyice la tura on tc fecd, as a
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general rie is confined to tiiose cases whiete the wvatcr lias not
stink belon' the lcvdl ofIlle ftirnhcc ground.

I), T~ifl P FIRE.Ti ouglit tiot Io bc attciliited if the
furnace crowns have begtul to bcilge out of siie.

l is ani cxtrcniety respolisibtc task to give any lecoîntîiendal.-
lion withi regard to tic treatmlent, of a boiter wlien short of water
and working under steain pressure, titat shali ho applicable to
cvcry case undcr cvery variety of circuistance. A boiter atteit-
dtant lias no righit to negiýct bis wvater supply and allon' il ti run
short ; nor bas lie a rigbct to charge te ires wviiioîît îîaking
sure that the furnace croonrs arc covcred. Stioti]d hie neglci
îiîcsc simple precautions it is impossible to put wa:tters riglit
without soute i isk being run. A boiter with flot tires and witiî
fîirnace crowns short of water is a dangerous instrumeînt tn deat
wvith, andi the attendant who bas donc cte wvrong inust bear the
risk. Trui best advkce the association cati give te boiter atten-
dants on this subject is, (Io flot let slîortness of water occur.
Kccp a sharp look-out on tilt w-ster-gatigc.

LIsk or ANIi-I NCRuF>1,vî1'10oN CoMî ioSt IONS.- DO flot oise
any of tbcse without tUicConsent of the association. If îîsed,
never introduce theni iii tieavy charges ai the inaniiole or safcty
v'alve, blit in srnall daily quantities along ii tue (lecdwtr

blany furnace crowvns have been overlicated and buigcd ont
of shape througb the use of anti-incustation compositions, %tnd
in sorte cases explosions have resuhied.

EMPITVING THE Boi.nt.-Do flot ernpty the boiter inter
steam11 pressuie, but cool it clown n'itiî the ivater in ; thrr opcn
tic biow.out îap and let tue wvaîer pour Out. l'O qîicken Ille
cooling the damper niay bc toit open, and tbe steain btown off
tbrough the safety valves. Do not, on any accounit, dasli cotd
water on the bot plates. Blut in case of an eniergency pour col
water in before the bot water is let out, and mix tilt two to:,eticr
so as ta cool tlic boiter don'n gecrally, and flot locatly.

If a boiter is blown-off linier steai p)ressure tic plates and
brickwork are teit blot. Tite blot plates hiarden the scrate, andI the
hot bricL-work: hurts the boiter. Cold %water clashed on ta blot
plates wiii cause sevei e straining by local contraction, soinctinies
sutficient, to fracture the seains.

CLEANING OUT 111E~ 130hî.k..-CICean Oct thie boiter ai toast
evcry tvo inontlis, and oltener if the water is sedimentary. Re-
niove ail the scate and sedjînent as troul as the flue clict anti
soor. Showv tc scate and bedinient to the manager. I>ass
through the flues, and sec flot only that ail the soot and flite dust
has been renîoved, but that the plates have been wveit brusiied.
Also sec wvhether the flutes are damip or dry, anti if damîp finît
out the cause. Further, sec thmougli thic tliorouglifatres in the
glass %vater gauges and in the blow out etb)ov pipe, as vil as
tbe tboroughifares and the perfoiations in the internai fecd dis-
persion pipe and the scum pipe are frc. Take the feedl pipe
and sci'i troughs out af the boiter if necessary to (Jean themi
thoroughly. Take the taps, ifnot ashestos pack-ed, and the
feed valve to pieces, examine, dlean antd grease thcui, and, if
neccssary, grindi <hem in %vith a listte sanfi. Examine the fusible
piugs.

Att taps, whiethcr asbestos packedi, or nietaite cetat, siloutd
be foitowved in working, especiaity whien nen'. Tllie gland shotild
he screwed down as founci neccssary so as to kecp tic ptug
down to ils work, otherwise, il inay risc, let the water pass, andi
become scorcd.

PREî'ARATîON FOR ENTIRE Xsr. ~ To -Cool the boiter
-and carefuily dlean il out as expiained above, andI also dry il
treil internalty. Wben thlt inspector cornes, show inii botii
scale and sediment as %well as the old cap of the fusible piug,'and telt him of any dcfects chat m.anifestedl tliesves in work-
ing, and of any repairs or alterations that bave been mnadle since
thte tast examination.

Untess a boiter is suitabiy prepared, a sacisiactory entire
examination cannot bc nmade. Inspeccors arc sentc at consider-
able expense ta make encire exaiations, anti it is a greac dis-
appoinîmrent when their visit s are: tvasted for wanc of prepara-
tion.

PRECAUTIONS AtS TO ENTERING ît .:-iot gecting in-
side the boier, if it is one of a series, takc off the jonction v'atve
hindwheel, anti if the biowv-ott cap is connectcd to a cominmon
%vaste pipe, mnake sure chat the cap is shut and thc key il) safe
kccping.

Froi te negtect of tilest trecattiolls, lci, working inlsi(te
bolcrs Il.-Ie beenl fiaaty scatcted.

FtuSîII. lî.lJs.<e these froc (ltiut saot lItle lire sidle
andi frotm iîîcrtst.-titon on the wvater sut0 . Chiange the fusibole
tîtetat Once evemy ycar, at tîte done of îIrcte.Iitig for Itle associa-
tion anuital ci ire cçatîti nationi.

If fuisibte plîigs arc attlovet ta becoine mlci tibtetl, tor if ctl
tiilai bc n'orked ou long, ttîcy becotîte tiseless, andî taity ftur-
nact crowns tiave been rlit fi otî shor<nless of wvatcr, evcîî tlîougli

('iN t. i. RuîwNca OF' îlt i. lit) thlie br;tss antd
otiter bt iglt tvork ii cte fittings. Streep) lip the tiuoring plate
frctIleiltly. t<eep astics andî w.cltcr out ot cthe tie, tt pic bclnwv
thte flooring plates. l<ccp tho sîtace on lthe top) oi Ilte botter
frc, aint hi cisb it clowni Once or turice a wceek. Takc ai picasître
iii keepiîtg <lic boiter andc îiîc boiter finisse cleait andî briglit,
andi iii lirevelttitg sînkc-Tî ;fety Valve.

CANADIAN ASSOCIATION OF~ STATIONARY ENGlNEERS.
Note.-Scctctdeof the vatious A%.ociAtions are trtiio forwati ln u% lititt

c'Ir putt:caior in, hi, Pejintinient ot talcr t1lari thc Urisn cai vioth.

lIAMI ETON %SSOCIITION NO. 2.

'l'le annitat cli.ner of tie atiove Association %vas liold al tlle
Commiiercial llotcl on tue ec'eitiuig of April i8th. 'l'itre %vas a
gond attenciance of mitnbers andi tisitors-aboît sevcuiîy ii ail.
As cisual, Mr. Na-xcy-, tue proprictor of the Commtiercial, distin-
gu;iîet Itiniseli hy the titienr in %vhiclî cte itinne- n'as prepat cci
anti semved]. On tue retuovai of ilie cloîi Ilie i>rcsictt-uiî, Bro.
Josepht Langton, lok te chair, an dlcsc e.t vwell-clioseni
rctniarks of 'vtlcoiie co cte vîsîcors, afcet wviiclh tilt toast tist n'as
proccedeci wvich ttîc first toast beiiig tîtat of" 1' ier iMa.jesty Ille

Tite toasts 10 " lie Govcrnor-Genierail " anti "Thce Dominion
an-ocal Legistatures" %vcrt mesponîhcd 10 hy M. AIc. .McKav,

Ni. P>.; IlThe Artiny anti Na-vy," hy a song-"1 Rule liritantnia,"
by Prof. ClIne, aud< a trio by Messrs. %taxe), Clioc andi Lcray
Mattard ; Alderman 'àIccl<niî.n rcsltnnded to the toast "lThe
Mayorand Corporation»; "The Execctitive ilcaw" n'as responci-
cd to by Bros. E dkins, Wtckens anti tiùckizrove, of Toronto ;
Mr. Watson of Kingston, tiras. Clajpersnn, i1 tolitn anti Brice,
of I latîtitton, rcsp)ottcd co cte toast " Otîr tatrcs
"Ouîr Sistcr Associations", brotiglit restîotses froiti iros. l>hitiips
and i tutggCtt, of Torontto ; itro. t'cttigrewr, of cte Bloard ni 1 titi-
cationi oit1 flilton, rcspttntd oit tietaîf of Il Tte L.eamned Pro-
fessions"; 'lie llrestdeîtit, htro. Joseph Laington, atnd thte Cor-
respontling Secrctarv, lîmo. Witn. Nommis, metiied ini a suitable
mtarineto0 te toast ', I L:iutoit No. 2, propo<se([ by lira. A. I.
Edkins, ofTlomonto, ilos. Robot tsotî and S1tott, of Hiamnilton,
resi)otded for " Lladies," andi M r. Mattie of the Torointo
Glohe, anti II . R. J. Robh of titi 1l.tmiton Spectator, for T11e
llre5s.",

Tite procedctng-, of îlîe evcntng %terc enlicnctl ty santsfmoiiî
P'rof. CP;nc, Messis. Martin, %taxe),, I.eroy MaI.llard, Tttomas
and Edkins.

Letters of regret wcert react as floitws :-IFroit S. S. %Vdgt-
man, M. R>, J. T. ?sidIci<ton, M. t>. P'., liohn. J. M. Giiîsnn, antI
'Mayor Stewart, oit1 lamcilton ; te Octawva, Ilontreat andîc Rings.
ton Associationts, C. A. S. E.-, andî lthe edilor of (lie îcng,.

Ni .Tite cv-cning îiimnugitoct %vas a îîîost enjo>-attc anc.
l'le inenîhers ni tItis Association express their ciisappoincîîccnî

atl tilt tale ai tue E-ngitîcers' Bilt tîire ttc Ontario lcegistaîtirc
at its iasc sessioni. liiev tiink it pecciliar chat a iiiatcr ai so
iîîîîch illportance shaîitd have bhei so tigtty dealt %ritlt, andI
arc in liopes ttat ttîc leaders in Ille inovelitenl for Iegistation w1ihi
carefulty consîder tîte inost effective nmtiner in whiit o briiîg
te bill again befome lthe Qo%.crniinenî.

'l'lie Blin Gas Co. liave çlocgl a coniract witt> te Canadiar Caciner.i
lÏlccrle Ca for a 6-; Kltîait geneilor fîDom %Ihici thry %will ftniull floter
fur Ille lcrlirt and 'Wacerloo mail'a>-.

TIle Trown 'Cotinci tof I.isor. Ont.. Itas tivtc-ct îcnders for litgirîing lthe
cown with t4 arc ligiris of t.S00 ta 2,o0o caitdtc patter. «tiîe plant is r-:.
ciltired ta ie in operation <îy titi fini, lit July.

Nir. . .1 Nic.aîl. of Qîtleben. bas rect-ntly hi-en rronteil a 1jnUn) sî.ales
pal-ci for a ras enginc : Mr. G. H. Siiiiiti. of Rigetown. foi a, iiîaciic
for hending eails, ant Mm. C. IL WtoIus hr.nt(ord, Ont.. (or au steain
bi>olc.
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WATER WHEELS--A QUESTION OF EFFICIENCY.

Il ias but a1 fewv y'cars Since bc th ad lestitig ltanie ai
I inlyokc, Mass., ivas in charge oi mr. puits Eîncrson that tire
îîîantmlàcîurel. ni turbine wheckl wVh cotild aot boasi tira i chable
(?) test thiat ShnOWCd ira uîserait cfl'cct a perceittage ni tire itoîer oif
tire wvaîer (ramn Sa Io 85 lier cent, %Vas Cmîisidcred dccidedly he.
1 nd tire lianes, tat tîhle il is a fart iliai Sorie oif iia;e sanie

%vhcchs tiLat gave such reini:kable i esutits i tire tcstiîîg flaie
Mien put inta aci ual use ina lt(-, tinjls %lutter ordiîîarv %vork-

îng Condlitins, proveti ta bc less effective titan nliany rtdiers
%viiicli mîade nt) sticl aimsb, aid land ao atilier test t han iliat of
actiai tise. 'l'le î%riter %'as frcquently scnîitcd at by certain
pairties tep years :igo %V'lin lie asscî ted that, iîotwiîlistanuiing ail1
(lie scient ific test s thai hart bccn miade, and thle flaiîing ci, ciilars
thiat hart bcn issued by itroiintn %vater-.wliel inakcrs, tîtat iii
cvcry-iay hîractire andimaricr ordiîiary conditions wviiere o11e
t'iiel cui bc rounid that wouîld viciai Sa lier cnt. air tubeftil

efr'ci ten %voîild ble foutrai tîtat %iauld >'ieid less tirait titat ainniiot.
Now il transpires fronti tire stateilents ni Mr. J. iNcCoriinicl,,
tîlio lias licretofite been caniidclrcd by a certain class ni iy-
drauhic Crigilicers tas tire ', king of wa.tcr-tvlieh designcrs" Ilat.
tire tvrittcr "'as correct. lit a recent article by th.ut gentleman
wiulî refcrcncc ta ii.- " 1 lercules," wiîich land bcen by many can*
sidcrcd tilt perfectian aI tulîbinles, antI lias claiîîîed 1 pîawer of
fraont 85 ta go lier cent., lic says;' 11 lle present testingi dramte
iqiti M r. 1E'iîrsoni's apparatus il-ose saine whieis riant liad for

seCveral ycai s been lapon tire market :aid gti.tranîced( ta vid
frot tigit>"five t10 imiet>' per cent, iii tîseitil etl'ect requid,-etd ina-
teris/ a/tend/ions l< in, /trothe uP to an efficiency ilf 85 1Cer
cent."; front whîiiclî w.e mnay rea:snaluly infcr tiiat 'lînse wlicels
w~hiclî were rated l a fraont igiiv-I'ive ta inetv lier cent. m-ere ira
reality necarer front scvcnty-fivc t Ciglity. Again Mr. McCor-
iîtick fîîrtlîer says -" W'iiels ma;de front tire sainle pattern which
liait prathaced front cigliv'iglit ta îtiitty lier cenit. irire aic :(
flîîiîe (initder tire Eîitcrsan :îdiistraîiion af rottrsel 'vntîld aîîly
>'ield a littie avel cigiîuy lier ceint. ini tire nev ail"l fruitier tlî c
charge of M r. I Iersliel\. In conseqiience lit Savs "lie îvas coin-
p)Cllcd ta ch tnige tire oitf tite, r e lIhercules wlieels tirail
siucs, bat% riglit ard lefi lianci, aiter wiicit iliy ivere testcd ard
bratîglit tip ta eiI'iciency af eiil*,tei.U/, pce t. ,tcr" Now
if it reqtiired titase changes in artder to bring tire %î"hcel trp ta
ciglity lier centt. ni a1 trille better (lic dtocs îlot Say bau'v îiucil
better) tire reader is at liberty ta farniîtais a"'n Opîinion as ta tire
efficicicy of iiose wilicels bcfaîc tlîîsc 7viitirts wve Chiangedi.

Na"v white ail wvili admtit tliat Nlr. NicCaîîiiick, one ai the silost
CXIîerîcllccd watei'-.wi e(CSigiiers ini tire couintry, lbas prababiy

(ccoted maire tinme rad study ta tiiis siibject tirait anty oulier
mtan, and wmhile 'mc dIo alot for a momtent qulestin citiei lbis lioin-
csty oir iittcgrity, vet aile tliniî is seli-cvidcîtt tbat tire former
tcsts salade miti tice sainc instr tiients hy M r. Emiersont, wlittiîer
iîîtenuially ar noa, certaînily dcccivdI latin as mVeil as tlle ptublic,
anti me cannai but admîirc lits lioîtesty iii coin n t andtc lracti.
cally ;dtlittiitg Sud: ta lie tire casc ; tat furtîter tabat tier
ltunch of tlle farimer tcstiîtg or tire latter is a iîîîîiîbîilg. Titis onîy
canfirmuts itat lias ofîco Icît) stalcl abiat IlIcie is but tattle con.~
ftdcitce ta be îîiaccd in uliose tests, no miter lina' lîaîîstly
tlîcy itt-ay lie caitdacîed, nitcss tlle identical mltcei tabat )tas becit
suhîjectcd to tire test is abtaiited, for tire initier ii:s ria assuranîce
tliait tire îiext wvlieel of tire Salut Size witi givc tlle saine ctliciciicm'.
'1o tîtase mm'li ]lavc et.iiied barne ai tire 'vlieîs tlîat have bcco
fitted uit for tîtat puros<, it is tîiteccssaîry ta say tuai tiey aie
liîueil tri %viril the uitminsî carc and perfetiion. H'. eryttltuit is as
peuicci as nîtciaiil sii cao icîtlr it and tire smrfate ai tire
iiuickects are scrap)cd sîtiî, 'arîd Iin salite LabSs pohislied, ard ît

îs straiîge if smîclî tvlitcls <loaîlot gi% e bcitcr results thaii tire catin-
tait evety-'day wliccl ulicre ituclu less labor aid care is lîe.
sîowcd. Th'ie fact is %vtllaitire itc-»ci c.onditioni betmmcti tire dif-
fremtt otiimiitîrcis andttire lou- itrice tI"li %iels arc b)ctng
sald, if tire saint labor %wcrc c\lmjticd tàl>Oî etverm "licl tuai is
Cxen1tded opot boule of dtît test ailes, tlle ;rice muaid îlot Ln% er

tire dat ai ptroduictioni.
*Tîtere is lin domîbu bot il] 'm'tcr-"vlîcl itikers endeavît o ani,.

taint as sîtoatit castings -as ilissible anid ait <ri> ilicîr mlicis as
îmcli as pliccs 'mili aditti:, bmu no extra Wntik is formatd ii tire tîver
agc wiiccl. N1om- 'lîiti WC caniisdce ilat tire CSYli'encm' of a

mmici dcpeiics mtch tipo ire uic sasîanceocc( Ioezt ta l:e m":mtecr iii

passiog tiiromigli tire bmîckets, il is evitient thtat %villa tîtose mm'iiclî
-irc perieciiy sîintath tire eflicicocy %viii bc greater tlîao tîtase
mm'lîcl aire alot. 'Ulat îîîaîy oi tlle ittîllers have but liattl confi-
dence in uliase tests is wclI iilustrated iii tire reply af ai aId sit-
le:' ta ait aget ait a certatin wveel wlin mmas baasing af tire higli
iterceiltage tif pommel lita liere %wieel liad siinwvii at flalyakc
testiîtg flutne. 'Vaung itait," said lie, " 1 %m.ait a gond wltcel
and aile ulit iii <(o tire %vork. i donît care a - far -aIl yotr
tests; if yctm mmaut ta plat a wvliei in ii y ii -and hitcli il an ta
aiiy, iîil'suois, aiid if it mviii grîîîd ait- an average af - Itusliets
of Cori) îc lie omîr, i %Vi'iL cep) it ard îîay for it it alat yau mmill
take il omît at 'our aiti cxjtcnsc."

Aitotiier questiail tilla itluci tîtere is ai htanest difrcreitce ai
apiniaon, is tire ecraoîy ii %wlieis aifsmatait diaitter and Itigli
sîîeed, amer tîtose ai larger diaitter aid iess sîîced, bath uising
tire saille îquaitity ai wvaucr. Mite is o question but mmitin a1
ici'- years tire tendeitcy ai ail 'matcr-wlice i makers lias beco ta-

earl iviiteis arinîahi diaiîter mm-itl large apeitiogs, -and tuai
îîîaîy of tire itreseit style ai 'mîteels ai frara eiglitcen ta tmventy
iîîcles iii diaitter use tr saille qoanity ai wvater tîtat mvas fort'%-
crI' uiscd by uiicels ai frat twventy-five ta tltiruy, wlile tr specd
is iiicreased iii piropoartin ta tire diaitter, autd aIl tîtat lias been
saîid lapon tire stibjcct ai sîimili turbines, ot anc goied wg~umeznt
lias beurt afféred in titeir iam'ar. It is truce titat it casts less ta
itke a sittali mlteel bath in stock aîid labar, and by enirgiog

tire opeiigs sa that tire sailte <iuantîuy ai maer niay pass
uliraiigh î, aid igurîog ture itommr fraont tire qatity ai unter
<iischtargedl, lita> coable uIl nmanîîifact turer ta, rcalbze à grenier
profit, anti titis :tîay be one of treaesonts, bîît if SaI it is na

-argumtient ii is favai in ai ccotoîîîcal point. Tire iiigli speed
is aile ni tire Objectionts ta sinahi wvies. Il a turbinte mviicei mvas
like -a steaîin engîne -iid :atild be piaced in a silaop ulere il caulai
bloikei %fier cvery day anti kejt un iterfect order, tire case
%nuild lie differcot. An enrgine ta ion anc litîociîed andi flfty
revoliiouis per hminoute, inust necds havte tr crigincer tu look
aiter it, anti it be aiied anti mmi1ed ai least ance a day in ar-
der ta keep ilt, -pand ini gond warking aider, mhile tire poor littie
wauter-wilicel is btîried iii sortie aat-oi-uiie-way filacc in a fimînte
ai ptnstod, m'iîc it is practicaily inaccessible except wlten tire

allait is stolihit :and tire watcr dramvn aff(wmiich is ot very aiten)
atît thîcre leit tn ils fate ta rîîn aitywliere fiant tiice tri eiglît
liutred rem'alumioaîs per mhinute wmioîic ail and cotiparaîuimely
o care, %vititI itîttid, Sand, suanes, anti otîter rubbish* ta coîîtend

%villa, «aidî is expecteci ta jierfoiti ils tlaihy work day afîerday anti
wcek :îfter weck vititatt a iturtitir, anîd te aniy mmonder is, that

tlire) iast one-lai -as long -as îlîey do ; andtire faster îlîey itîn
tire sonneri' lîcy 'm-car out. Nawv titis, if nothing cisc, fîtrnishes
aile gandi aigumtent in tam-ar ai wm'icels ai larger diameter and

thc is no question but a %vlteel îthirty incites in diameter mvillta a
captacîy for lisait%;' tire satine attnurt af wauer -as anc ni tiftecîî and
rai l a ooc.iaii tire spccd, wuat Ie -as efficient, if 001 maie so,
ani inuch inote durable. 'rie tiiirty-inci wviel wm'uid cast a1

femm dallais mire îîrababhy in tire furst instance, but as tite cast ai
tire ulteci is but a siai hiten in tîme nuifit mm-ien dîîrability is
taken iauao c.aisideratioii, tiiere is no question bîît tire larger
waauld bc tire clîcaîtestir utir tîend. Mitre are oulter poinîts in
favair of large wliccis %vitla smal openiogs wiîich i ay bc discuss-
cd iii a fuue article--C. R. Tantipkis, M. E., in Miliing.

NOISE FROM A GAS MNINE
Attîiîg tire marious engineering investigations wviich far sartie

aimîe have eng.igeti tire atteittiaon ai ittecianical experts is
tiait havîng in vîcw sartie rend>' i-nthîoc for clendenring the Ob-
jectionable ntoise iade b>' tire ;uffs frant tire extautis ai tire gris
cigiite, but oitiy ait indifférent anomîîît oi stîccess lias hitheito
atetdet tese efforts. Tie tit receot cantrivance ai the
kiîît is a device described ini a French jouîrnal, and claiîned ta
bc siiipîe, efficient and inexpcnsim'e. riefly, -a pipe Split for a
distance af about uwo tîtetres is aîîached ta the end oi the
esitist, mmiti tire suihit end utatd, and beginning at tc mmmcr
td oi uhme ciii, 'm'licî ia' best lie iîne b>' a samv, divîîhiog the

pipe ittua tua italvts, tire siauued aotcing is u'idcecd out unuard
rte tai) until it lias a ývidtiî etîmal in emtel to the liameter ai tire
pipe. Uttuer tItis arrangemtent tire ptiff oi tite exiiaust sîîrcads
out lîke a fait, 'arîd tire cliscîtarge itt tire open air iakes place
graluaim, tire cffect îtraduccdl dIcpendirg soievlia-t an tire flire
or tlie tuibe.
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ELEGTFRIG RILW/ifY DWPcMJTMENT.

UNDERGROUND RAILWAY SYSTEM AT WASIIINGTON.
*IîE- Mîetropoiîaît Street Raiiway Comtpanty, of astttî,

t). C., wlto a fi'cv Vcars auto aie saisi 1<> have droppeci $36a,ooa
ott i'xIteniîleîtts for tite propuîlsion oti Street cal s by storage bat-
teries, rire now tttrnittg ilicir attenttiont ta a utetallic suîbwas'y
systti, stibstantiaiiy on tite fines of the Butda i>cstia rotd. ll'
a receitt Act of Congrcss titi' conltaity are coîttîelledta1 adot
sote tuderground systcin on Ilîcir Nintit strct liiste, id to
hiave titi' saiste it aperation b>- Aîuqust ttet. Ttli' îîiiatoi oi
construtctiont etctployi't is titts dcscribed b>' a corresptontdet oi
titi New Y'ork Electricai Rei'v

"ithe line nov limtier cottsîrctiott extentts friront ie i'ctoîttac
River to titre nortltern houindary ai tire city, antd is a double
îrack rna fottr sities long. I litas abouît a dozenî iocct
curves, antd ils Iitaxiîtttiîtt gracie is titrei'lier centt. it inlctsedtS
titi' busiest sectint ai titre cil>' and crosses- tdire caie listes.

'Jiti' construction is, it titi' maint. iricttica %virl titat oi tlle
ord:nary cable fines. l'ii conittti, iîowiccr, is oui>' z4 incites
dccp, %viite ittast ai tite cable Coinducits are 39 inteies. 'l'ie
tîack is laid With 83-POutnd steel rails, seveît incites deel). 'l'ite
electrie conduetors coîtsist ai angle irons iît 27-fottt li'ngtis,
wveîghing 23>4 iottots îter yatid, witit a caîmittctivity ccîuai ta
.100,000 circular mils capper. 'liey wiul hi' itîîag irontt torcelain
insîtlators, four inches iii diaiîter, imi;ccd 13>4 ect apart.
Titese insîtiators anti titeir iran castings are set it itiace frontt titi'
surface of the' street anti can hi' readily aitd scparately rciovedl
-and replace(]. The conductor irons ii hi' siippcd iti the
condit tîrotîgh narrow pnckets in titi' siot-rail S00 fect ;cp:rt,
anti snaket alang ta titeir places. Titey scili i' fitîteti witit ex-
pansion joints anti flexible coppter bonds. Any sectiont eau hi'
rentoved cvthout disturbîng anytiig (ise. lit tcsigîting titre
road quit' a number of ni'w femtmes htave becît devised by
Engineer Conocît anti pateitted by titi' cottmpany. P>rovisiont btas
beco inade for easiiy sttbstiîtutiîtga cabie sitoutl it r any teasont
ever hi' fottnc desirabli'. Amtple drainage for titre condiuit wiii
bi' provided.

A ia-cvay terra calta conduit of titi' Lake' pattern wvili hi' laid
aiong the track ta carry tite i'tccsstîy feedier cabies. WViri'
tmadie by titi' General L~li'ctric Cotmpany will hi' tsc, anti 35,000
'et afi rao,oa circular mtils cviii hi' îcqîired. It ciii liav-e a1

covi'ring of fivi'.thirty.si'concis itîdia rubber atn ecgii lead
wvitiî an ictsîîation resista-nce ai 750 utecgolitits lier mtile. Titi
91ttaIluficct tire rs guarantc i int last fice >ears.

SUGGESTIONS FOR REDUCING ACCIDENTS IN BROOKLYN.
Titi' Advisory Coititîc appointeti hy 'Mayor Scîticren, eai

Birookliyn, priar ta titi' strik'c, ta itîvestigate tite troley' systemit, as
opetaîcci in Brooklynt, especialiy regarding titi' specti, ttarie ils
repart last montit. 'Te conttttitti'i' consisis ai Ileter T'. Austen,
John Giff, Ditnmar Jewi'ii, William 1i. Nichais anti R. S. WValkeir.
The report is as follovs :

In complianci' wit titi' rcqui'st cootaîned in yoctr esteîei
coîmmtunicatian ai Dceither :9, i8c)1, in witicit yotî askccil titi'
undersigneti ta act as antr ativisory cosimîttmttee ta investigati' "titi'
question ai Steeti ai titi trolley cars, anti a fender, or systelît oi
(endeis, for thiteî, andi in geiterai, titi' proper regulation ai titi'
trolley systi'ms ai titis ciîy," your caniitti'i itas lield a nuitiber
ai meetings, -at whtict tuer' have been present titi' oficials of ail
titi trolley roads, as sucil as reitresentativei' otornten andi con-
ductors, andtri n ppartunity lias also been given titi' puîblic la hi'
heard.

Aimer careful consideratian ai titre infornmation tistas gaîneci, ta-
gether witit cansîicrable pcrson:ti investigationt of titi lîracticai
details ai the trolley systern, wvi beg ta subntit titi' iollowing
recammendations for titi regulation ofitire trolley systein, wiîicit
we believe cviii afforti titi' lest service ta titi' public at titi' Icast
risk ta liii'-

i. The speed ai trolley cars sitoulci not excecti ten miles -.it
haur.

2. Evcry carsioti' eircviltwitlit a evice giving.an :îîîdliblc
signal wliiin titi' car i'xceeds test mtiles an itaur.

3. I 'assengers sitittlt flas he aiiowed t-) ride o% tliei front plat-
fornis, anîd hatl% gatus ofîlie [Font plat friotsi siîould bc kept clnscd
wlieu titre cars aie it mtion.

4. Th'ie gaies i) Ille track side of titre Vcar platforîns shoujic hi'
kcpt clnstd.

5. Cars oai 11l iteb CroSsiig main titorotîgiares on1 wltich ie
rire car tracks situlti coule (0 a muil Stol) bei'orc crossfiig. cars
on inain torîg iarsist lic kepti niir perfect conitrai and
ais un a a ccd uccîl specd It Such crassings.

6. Ali cars shnîîld hic provided with rcliable fcîîderb which
Shouid lie approvcd of by .1 contutiissionier of expert$.

7. lus case of :in -tccident ilirougli tireii egligenice of a iiotor.
mis, the ittaormian sitonî b hi hld criniiialy responsible tlîcrc-
fo r.

S. It lieing tire opinlion of thîs coittutiîtec îiî:t accidents haive
occuri cd whicit hiave licen (Ilue to tire' use of intoxicants by cia-
ploycs, wc earniestly recoininend that tirc conipanies lirovide at
tlitir re'spective depots coniortabli' waiting moins for tire men,
wltierc tea andi coffée înay bc obtained at rcasonablc cost.

9. 'lle tracks sîtouit bc kept siflicentiy sandcd wherc ticedcdl.
to. As cars aic oftcît wilfuliy anti unneccssarily obstructed liy

traitic wagons, we advise that tire' lan' tient inakcs it a inibdi'-
ieanor wifuiiy ta obstrueit, hînder or dciay titi passage of an>'

car ronning on a strect railway hi' tigicly enioreti.
i i. We consider that tire present overcrowding of tie cars is

indleccut and a irîtitiol souîrce af inconveitience, di'lay, andi
dlanger, and wc therefore strnngly reconttenci tîtat tire mnier
of passcngers carniet on any car shottit tat exceed its scating
capacicy by mon' tirait 50 puer cent. liVc arc awari' tîtat titi'cil-
farcemenctt Of titis rtsde wiil nicesita'tti'Ian inicrease in tiri' nttntber
Of Cars, bîît wec consider Itat titi' public is entiticci ta propcr and
decent accommodation.

May?ôr Schiecn, it is said, cciii take action en titi' report ai
once. It is believet titi' liard of Ailerni'n Will hi' calîcci riflon
to adopt anr ordtn;tnce in conforrnty witiîtire recaunuendations
madtce by titi' Aclvisery Coiitciittec.

- AN OLD ELECTRIC RAILWAY PATENT.
ON FeCbl UanY 24, 188 t -ha-t is ta Si>', 14 years ago Profs.

Ayrton «and l'irry took otut titein wi'ii.ktawn patent, NO. 783, for
.. t11provettteitts ti electricai condictors applicable ta electric

raiiways and ta cectric signaiiing, andI in apparattîs connecteti
tberewitit." Titi' ittventiont, il is statcd, was " designed for tiri'
hetter anti ttrtose convenient isisulation of tiri' electrical conduc-
tor for titi' transiitission of power iii ciectric raiiways, andi for
ftirnisiîing ait î,(ttonta-tic binck systent Witiîotit titi' tise of signal-
men, and, fuîrtliir, hY titat utetîtoe of itstlation ta give an easy
and simple indication of titi' position of a train or carrnage.at
any point ai ils traivel." 'l'ie inventois state titat necitîter titi'
tîtird rail stor ovcriead condîictor htave' been fouinc ta hi' satis-
factory, antita tliir itica is ta brittg a scîinnal insulatet con.
dîtetor into tcntparary contact atI stated intervals cviti a thorougil-
ly wi'll insulated condurtor. Titi' itthocib hytici~ titis reqtiired
contact wvas iîtsurcd was by tnlaking t'se of titi' pressure of a con-
tact brîisi on tire car, or of titi' actuilwiccls ta dcpress a stid
on t0 titi cani ni titi iîtsclate<i cable ; the connection once muacle
continue([d so long as titre car rcntaincd an hte section, and ccas
broken i'lectro-niagnetically in titi' case of long sections as the
car qmittci Ille Sertion. lThis deviii' lent itseli ta titi' registra-
lioit af titre btttci-dIcprcssing car, anti ta ;an acîtoîtatic block hi'-
ing placed "[smnt titi folitwittg; car if it tiicd t0 enter a section
uipon wlticit tfitei was ahrcady a c.tr. 'The specification cvas a
very li'ngti'y aile, anti containeci ri'e daimis-for tie division oi
ait la,!i contuuctor rail ino shtort instilated sections, tii uIse of
contact boxes of titi kiîtd decscribed, rte autoiatic andi gr:îpiic
ittethoti ai slowing tire' posîiin aira car, titi' udivisiont oi Itle con.
ductor rail irt coinpa ratively long insuiatct sections, wiîl auîto-
marie dlei'cc for disconnecting titi coîtticctor rails as titi car or
traint heu titi' section, tite absoute block systeît.-*rlte 1i'lectra-
ciao.
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SPARKS.
Il la m.iîl ln lie pralble lti lite l'omnlo Jonc.

liai ttti Inrilîsa> Mill lie entetlei lo Islioiîitn.

An electîle sure ftilisa> for Aitilltral N. S..,
is aaid I talttng Ilte pasaiiiiilies oi elte itresent
ycar.

Ln.eurt IS ittsier't gr itli" t i.' 4 fillit

ton storaige ltery Co., avili tl Caital stock ai
$10.000:.

'llte cotnstuctiaon ai littes oi cleci caa.ll.i
(etrtuanîie ia M.iilloryto% nutî i ynut,
Oses . es taitkesi of

il il praitoseti lu conselle(C inttticiliely antI
hâave tît opralon h>' Aigut. eilit iitlm' ai atreet
nlilsv&s in Iiiiax

Slie Dnse oi lit: G.dt & l'ressot Street lCailwaly
L.u. itap Iteets ..iaitged stt ite i'reslon, & ilalr
Street il111%y Co."

Apltiicalton lias htenî ittade iîy lite sekirit Efc
trie La. fut atutiotl itu la trtcease lteir caital

3atock flant $80.aoa la $25.000

'Ilte r'entrai titeting of elte Atuteticait lîitltute
ai Et*.ectrical Englîteers la la lie itelt nI Niiigaca.
F"alls coittttiencing 'l'uesuIay. Juine s8th.

'lie îtreaiilet of lte Waterdowîi. N. Y.. J'lc.
trie Rtilssay ta SatIo la ue Cr elite praitteca
oi Ilite Kingstlon tatt Gttttanaiîte Rualsut. Ca.

'lie ilcoard ai 'lr.de of Kincardinc tase intttier
caiaitieriit lthe quesîti f ill construtiaon oi
tt electie frontsy tt Kinc.srtine 1 ''eeesvater.

Mîr. Siecittan, lthe Ptrinciplsa praittorer af titl'
iaroposedl Gueliti Elcîrie R>'.. lia.s lîtitltaset an
acte of iîî on Gordoan. Suirrey. antt Wellinigtuon

brsrea on sliiciala relt a power staltion.

Xir. J. M. 'lurîtr. ai D)etroit, tlc aitl)tinlenti.
ent ai eanslr'itlion ai lte \Vindsor Eleetrie R.ait.
aa. la sîti Ca kc ltep.titag lanîts fot te flire.

poseti Widsora. Atirîttltanti Lukr Eric
Railssay.

'Ilte V'anklck 1h11 Eiecîrie L.igit Ca. is ne.
parli ita hae rane oeil oi business. 'lTe plant
la s.t'ii la have ben utrcit.seti iy- Col. \Vin.
I iigguttson. %4 litn aili cotinîue. and eitavor ta
esîrîtti Utc businesas.

il il saidta b0le elite intetiont ai te M oteal
plak lait Ila.ntd Rtilway Comptîany la in ftutre
tise la aititr aîtaaa'ilows tralle of a nttniber af
rot.tling aeaaîus. idIlots cl b>.t' ratating Ir00l-.a
<levict, %aiicit lamiti ta Izieexcellent reaui tlsaue
liteaay snaw'rifla tire ta bc eticattatcti.

Nir. J. R. Roy.. Citief Ettginev'r ai tlIte Mottreal
park andi Islandi railway. la aIt Present engaggi

in niaklng a surse. ai elte proplsed extension at
Ilte costity'itY eb front \italcELait loSt. l.aturcnî
aenti Cartietaille. a istance af over Sevra itiles
Il la lt.' intention îo canslitt is extension
durinr the presettl suninuier.

'Itle Hutîsville rend l.alae ai lta>a 'lrattsîaatta
lion Ca. propose 10 esaubliaiu an cîrcîrie raihan>
atn lte t'onage letasen Lauke ai Itays anti P'eu.
insola la-ite. MttaitLà.. tntlI ta nitactre a1li
distribitte elecricil> for ligies. lit Aînd 1taacr.
*Itle catital stock ai Ilte cantitn> i $25.000.

An incandlescentl iliing plant la being insallct
al1 St. Steg>iîcn. N. IL

'lThe Ptlant ai te lruasels. Ont.. 1EleIctric l.Iglit
Co . i l buiîîg oilereti for salie.

''liec pratiters oi elte lelttOt' ait Chtctiong
[,.elle r.lilw.ly Lna. are J. I lcnîly. 'ltas. C.tilli.
(i. \V. llilton. Rotes. patir aint '1'. A. S. Ila>.
lic apttl staio! 01fle colttît.tty ta $100.o.

The Qteitec Street Railway Ca. arc taaidng
iout elte Caîtticil the lirivilcei f ubstiîitîitg for

elite trolley a>Sr Ieutlte elwcrie siorage btlen>
a>atlti. îtaiidienisa agranîci lthenito1
cuit tittotîgli Dlhiotuste stitt St. Antiea Streela.

Mr (k'a. Il. Ctunipbeii. îtaigrotî .intîf
lxwg Street Riway Comptîany. lits rt.cently
viti'l Ilte iastctit îîrovmnees andtt Mintneatpolis for

elte pitnpos. ai sLcttrtltg iioritaîtoi aiith a vicw
lu itaking lntptovrittttl in Ilte Wanniav'g aysîti.

For elite fina lx n itonlths ofils aperatian. the
I iantîilton. u.tîîîlsby rendlf'itstl Llt'trîc R at.
wia> catrteîti 69.85s p.issaengcrsitnd a i.argeuasiourn

oi ireiglit. 1lie canîan>.e tad sltul be ntikint;
atgeietîs In caitlih n irce frit ntrkct nt

lianttlon.
'lThe Nanaitito Hlectric Ligies, lltting an'i

l'O%%er Ca.,.t. hts Iken iîtcorpomtued. ta carry
on a izener.ai t'leclric business ail Natîaino. IL. C.
'lThe incorîtoraloera are: 'ltas. J. jlies, las.
Il itîter atît Albiert L.titnay. 'lThe captl stock
la $taa.ooo. 5,000 Sates ait S2o Cacit.

'lThe Cilty of victoria. iB. C.. lîroposasIappotiint
et cil>.clectrician ;et et salary ai st2a pier nitîlt. to
rive lus witole siue la te %ervicr af lihe. corpora.
tion. Nlr. R. il NlcNIicking. whit lias ben nics.
inl for lte cil>.. is onable ta Cite lits witale
attentionti 1lte dliîes af lthe Position.

''The Griantd Tlrtnk l.ailasay have asuardel te
onlrit for ltciîrc apmuarequireil for

elte nsa tielt la lte Canaîlian Gencrai Eleeîric
Co. l'ie plant. %thieh saili be af the very lalest
type, inctudes îwa fity Kiowatt direcl'connecteil

nttîipolar getralaran ant n moal cittplete
eluilintent ai station apparaits.,

Catit. Carter, lte prontott'r ofihe Oshawa Elce'
trie R.îilaay. litas at-rangeai sulith .Mesars. Aliara
& Super, ai Ott.im-t. ta construct anti e<jtip the
ruait. Canaîrtitin will begitaalîttost irntttcdiately.
Arraingetticnta have beni niaile %vilit Mr. E. S.
Etitionson. of te Eleetric 1.ight Ca.. la stîpîly

elite necssa-r> poser, for saitici ptîrpose a speial
dynaîtto scili lie insalltd.

'rie tntalzatatlian ai elte St. John Gis Co.
aentI Street Ralsa>. Ca.. forestatlowed in a recent
ninmber ai te EtaFcTtatAi. NFtcss. has been
consuiniale'i. VTe baisin ofa-titalgama-tion as tu
capital stock ia as lollova: Street Rai.way Ca.,
stioo.ooo: G'as Co.. $400.000 Eanit contpany
Lceps ils om ni book debîs ant isl paiti fat ils sup-
plies h. lte nett coitn: ; .iiich in te case of

elte GIS Catttp-nY C(ittaîl $33.000 ina tddition ta
elte $400.000. A proviao stas adoptrti ho -vt'r.

10 lie iIlitIailte itine direclorsoaithc ne.w
Comupany four saal lie sîtareholders of lte prescea
gas canspany. 'Illte tiew Ortler of thinga wenl
inic cifect on Nia> t.

'Illte Milton Elcîrie Ligit anti Power Ca., d.
Mitait. Onit., have clusîl le coitict witi the Can'

adian Gentr-.al Llccric Co. for a Son ligies aller-
natitis flanc.

'l'li 'r. Bîton Ca. are! addittg a i.oa ligies
direct connedt gencrator to ieit electrie plant
andt hase tioscdl a calumect wlh lthe Canadiatt

L.jetterai Electîie Co. for the con)pICIîe quilpmî'nti.

'*Iee 'l'oronta Ferry Co. arc tuaking extensive
aedditions la thedr eltetrie p'ant. *I'Iity are in-

atèaling Wood arc apparaiof ai125 liglit ci pactty.
ttî,tnui.actured b. tlle èCunadiati General Electric
Ca.. setid elte Golitc nut McCulloclî Co. en-
rtes.

''lie Londion Street flatlway Ca.. * %hiciî waa
reccntly grantesi a chtat tr for te constrution or
abrie Io Springbunk, is itaving the rmute surveyesi
tnd aill pttsl on t construction ai the r=du as
ratîitl li s postitie. 'l'ie solicitor3 of elte r-îlway
Cottpttny trtti c lte City. arc listing treqaent Con-
fere:ncea aviith regard In te sttîcl railway iîy.Iaw.
Il is tid chtat te nmaltera la udispte arc lteing
adjusteui. rndtt te question wuil shitl> hecin %hape
Int: e gttn suintitd to the Cotincil.
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ELECTRICAL DEPT.

INCERSOLL ROCK DRILL CO.
164 St. James St.

~~ M ONTREAL.

STUDY ELECTRICITY AT HOME
lly out coael.oudenct nietMd Ihoto ihit iuctioa sith FieeAsîtartsti litstrsîed y ul) issuecafCAmADiAS 'ELV.CTA CALNts. Circulars Frec.

..........................- ....... .. Sc,. Ttrac %IACIItS ST, S. wae SI. Cleslanti. O ..................................

YULOANIZED FIBRE GO. ESTABISHE»1873.

SOLE MANUFACTURERS 0F H R IL A IE IR
Inî Shaeet.'- Ttieab.-, ltodb, Stick-; ae.il .'qwci s/sapes to osuler. C'olors, lIed, BIhick aiid Grey.

SENI) FOR CATALOGUE ANI) ItRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL 0F THE« WORLD.
Fa6toru: WILMINGTON, DEL. OmcEGf: 14 DEY 8T., NEw YoRK.

Ploaso montian the CANADI AN ELECTRICAI. NEWS when corresponding wlth Advettsers
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TRADE NOTES.
'.\r. R. r- T. Prilgle. OC bMontreil. lias arrcscged ivith J. W.* Gihliocy. of

I.ynn. mas., tu tire as soie agent for %lie Gibbony & rhionipson AIîcrnaticg
i clephioce Sysicîn.

Mir Roblî Lngiceriîig Co. rire gettiîl cite a new lire ai eîîgiîîes tu titre
Ste dnind in sanie quatters for slow spced aîîîosîaîic ilachines. 6n %lîlclî
ilitir governor twili lxe useil.

A neiv p.artnership lias Iten tornicd Ibctween Y. Thiontas %V r~ Nr
niac. W. Nlcliren and Cli.trles htitc. ticuler the riante of'l. W. Ness & Co..
to, iiinnufitcturc andî tieai In clcirical supplies -ai Niontîrel.

Application is beinc niaite for Incorpoation by the J. C. %trl .Iten Ileît-
Ing Co.. ai .lootreail. *llie ajîplicants are. David %V. Nici-trc, Am A.

Cuiinils WVaIker. Alexcanduer Walker. Bl. S. Sh.injg. joscîdi lRyns and (J.
%W. %fcDotigali. alla otcütfrl.

'rite Canailian Oceeril 1Electric Ca. hâ.ve lîcen cîsnrcliul the coiltraci by
the GAlt. & P'reston R.îîlway Cocîpany for the citiiatîent oi thriir exircisioîî
10 lespelce. ThicCOniract coveman 1oa Kllo%%.att gri'erator, mo 1gusenger
cars ccd ane freight car. togetiier watti Ste cectsinry ovtrlitenîl construction

We regret 30aon lîuce ilie assigrimîiccî of Mfesar J. Ross. ,;ou & Co..
nmanuf.ictturcrs of wire for clcîrical plirposes. t IMoiireail. *1 lie li.iliiliîieîS
of the caîîîpany ore Placed ail $33000 'e trust Iluat n satisf.îctary tir.
rangenment can bc îîîaue witiî ilie crecliturs so, thal the lnsiuiss of elle coin-
piiy rnay hie cactinucd.

Mmss-rs. John Starr. Soi) & Co.. of llîlit.ix. N. S.. nîtrise us thiat tlîcy nue
îîicîcgwltî xcllet uces ivtt Iîcî Uîiî~tu± 'elplicc. iy arc

ça( < begiimm uivcsa susictin liecvr tset, ui nlarge cunilher
have iiecri put out both in Cuîiatla anti thue Unitedl Stites. As nn evidence
of their supcriority, the iiperi.îl %Var Departnrmît a: ILalif.ix Iive n(lopîeul
theii fler thoroigh caîîîpetîtive tests nuit are noiv t-qîmilîiiîig their forts
%sith the Mmars. Starr's standard instruinîîcts.

TMie Packanrd Elcctric Ca.. Liciited. cf Nlacitea. annalcce that owving to
incte.aeed business thicy havc fotind il ncccs..nmyto stck larger cninufsctîiring
prcises. These have bxen foticî nt St. Catharines, Ont..* tu whlctî city SiteJconîpny have rcnioved their businecss. andl whîere al future correspontilcc
slîoidd Le adIdreseulI thcmîî. They exptct ta hiave ttieir cciv f.îctary
thîuroughly equippeul andî in opcr.utiac in n short tinie. Inc hue nccntiuîie.
thîcy ac prepared ta Ci fll ulrders pracîptly <trm etock.

'rhe lerlic acnd Waterloo stret railway is bciiig cocycrtcul (ro:si hiarses ta
elcctricits'. Mlic Canaclian (Jeccral Electric Co. have the contrnet for the
ccccsary eqiiipciect.

Packard
-Tf-jE -

Electrîc Go.
(LIMITED)

ST. CATHARINES, ONT.

**F INDING, it nccssary to increase our output, which foi- twvo
*ycars has been the Iargcst in Canada, WCe have r"CmlO\lec 'to

the above place, wvbere an extensive plant bas been purchasc(l and
is now beini(y equipped. We can, howvever, in the nieantimie, fil] af]
orders wvith wvhich wve shall be favoreci 1ronptly fr-om stock.

The sanie old reliable, High Grade " PAC KARD " LAM P
and our wvell knowNv TRANSFORM'ER wvi11 be imanuitfhctturedl by
us, and it is our intention to soon be able to furnish our naniy
custoniers xvith anyýtingiç propcrly in the ciectrical supply line.

Pieuse mention the CANADIAN ELECTRICAL NEWS when corresgaanding wlth Advertlsers

Thoe Bell Telophono Co'y
OF CANADA, LTD.

W!ONTREAIL
bIANUVACTU-kr- AND> SUS Voit SAMi II555V uIluadRIirT3N or

TELEPHONIC gnttir ELECTRICAL APPARATUS
UINE MATERIAL. AND SUPPLIES.

Wlh fiirmisu Setercs fer supîliing iVarcuoutics. l"Selilic lliiiltilgi. Il ciels
nuit I>)welhîiigs wtth

IIRIS.A'lE AND L.OCALI E.IIO ESSliS
tU RGi.AR AI.ARMIS. QI Et.EWATOR AND)
O IlIER ANNUNCIATOl(S. IlOT*I. ROONt ANI)

.ilu. i réS .TC.. .. .. .. ..
%Vili cam furiîish teiders 30 Citues. Towns and Villages (or 1F*ice. Am.,%uî

Vs>1utIKtAT3SOI. SVSTnt.

.. ~ ,~, ~ SALES OEPAPTMENT:

367 Aquriicit Stret.

TORONTOÙ:
hIITelephîcce 11111hhtng.I 37 I1 ellnperilltce tet

11 t. LTON '
Bll el'pouîe Ilifiltisug.

lItigliioji Street.

O017A %VA
ll Telephiaui lluiilditug.

Quicc Serre(.

QIEIEC:
lI.iel Telpoîîe Blinîg.

Se. John ans P.aha1cî Steeri-

NNINNIII'EG
Forrest lIlock. uI-in Street.

*1
I
j

&
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CANADIAN GENERAL ELEOTRIO CO,
(LIMITED)

Authorized Capital, $2,000,000.00.

Paid up Capital, $11500,ooo.oo.

HiEAD OFFICE:

65 FR~ONT STF~T, WEST, - -TOIRONTO,, ONT.
Branch Offices and Warerooms:

1802 Notre Dame St
350 Main Street

- MONTREAL. 138 Hollis Street
- WINN1PEUS Granville Street

Fancto»ries: Peeroou hO t.

- HALI1FAX.
- VANCOU VER.

150< Ki. W5. .1 MOCYCLIC GENERAT)).

THE MONOOYULIC SYSTEM
FOR~ L104-T fýND POWE±,)R.

A Complete Central Station in one Machine.
aîHE incandescent and arc lighting circuits are operated on the ordinary single-
phase system, thus avoiding the complications and difficulties in maintaining
a balance attendant on the use of a polyphase distribution. Our induction motors
operate as successfully on the Monocyclic as on the three phase system, but with the
advantage that the third, or power, wire need only be taken to, those points at which
power is to be supplied.

Ploaso morillon tho CANADIAN ELFCTI1CAL NEWS whon corresponclini %vitth Advortiser*

t,
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DANADIAN CGENERAL ELEOTRIO C0B
(LIMITED)

T LIE prollc of successful transmission of powe'r to distances of. fr-om.
fi'vo to t~et-icmiles or over lias bccn sohie'd b>' the initr-odue-

tion of

THE THREE PHASE SYSTEV
Miore than tw\cnity-fi\le pilts of thîs (lescri ption, aoTot gthousands
of horse lpower in capilacity, have becin inistallc(I ~thin the palst gtc
mloniths wi'tih ui formI-ii' satisfactory resul ts.

ALTEBNATING INDUCTION MOTORS
-These mnotors, aftcr a niost satisfactorylln u n - exi)cec c.xtcnd(-

înoï over two hers ave now beenslaric iM sixcs fr-on i to I 50
hlorse powecr, and arc placcd on the market \viti the fullest con fidence
in their ability to ncct the mlost cxactîngr r*equiremencits of clectrîc power
servIce. Theby atre eqltim ili starLiuag tc»rqxle a&IdC eflciency,

:ali&. .- xprw i iregulati-oi to thae 11est shaurt mwouradl dliret

In> operation thcy require a iim of attention>,ailo i startîng
box ;and bcing 'vîthout buie7commiutators 01 movino'y contacts of
any kind.

NPJoase r"ontlon tho CANADIAN ELECTRICAL NEWS wvIen corros»ioncting whlh Advortisor-3
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ROYAL EL.EOTRlO COMPANY
MONTEA L Q V. Ifetersa Oflte: T'ORONT'O, ONT.

I-la1ve just coiplle!tcd( new!% niantifacturing Ibuilcding,> provi(ling additional floor arca of 40,00o
square fect, and lhavc secured the sole right for the manufacture and sale ini the

Dominion of Cantada of the celebrated

S.e K. Go TWo PfD§âo
flILrnatinlu Gurr6nt Sustom

STAÀVLE Y.FEL.1G'TBIC VA NUFA CT URING COMPA NY,
1>»iTTSFIELID, MASS., U. S. A.

Acknsowluedgud to bc the only complute and perfected systeni by wvhich Iighit and power cati bc
sup1)Iied froin the saine gencrator and circuit.

GENERATORS
I lave tio nmoving %vire, 11o collectors, no brushes.
G rcatest E fflciency, Extreine Simplicity, l3cst Regulation.

MOTORS
Self-stxartiing. simple, efficietît. H-ave no conîniutators.

Superior in nîany w'ays to dlirect current iliotors.

TRANSFORMERS
'l'lie Stanliev Transfot'niers arc standard.

Ail others are cottil),ired %vith thieni.
*Fhicy are tuie niost efficicnt, best regulatin-r and saféest.

Ail S. K. C. apptratuis madc froin drawingys, patterns anid details of construction as used by
'l'le Stanley Elcctric MaNu.itfitcwurinig Coitipanzy, Pittsficld, Mass.

lI: 'MANUFA~CTUREtC %VISA. .i-5O MU' COYTl'IUEt>AI) EXTENI) OF:

ARC DYNAMOS RAILKOAD GENERATORS
ARC LAMPS RAILROAD MOTORS

Direct Current Generators and Motors
Station Equipments and Instruments

Switchboards, Wire, Eleetrical Appliances
CORRESPONDENCE SOLICITHI) FOR

Electric Lighting, Railway, Manufacturing and Mining Work, Isolated Plants,
Central Stations, Long Distance Transmission for Light and Power.

Ploliso t"ontlon tho CANADIAN ÈLiCTRICAL. NEWS when corresponding wtth Advertluers
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ROBIN SADLER & HAWORTHý
MANar-AcTaREns OP

OÂKmTÂNNED LEÂTHER BELTING
M'ONTREALmAN TORONTO

MACHINE
-MOULDED

STEEL RIM,

TURZ

HANGERS
f BRANTFORD,

CANADA)

Ié Stt,.Ifim Puêdiya are practioaltyUrnbr*akablm, axe Illghtr aU easier on
shaft, -and oo.t me a Cà" pulIeylm.

AVSTYS.i FURNISMID SPUIT

IN ANV LiENaGTS UP- TO 2S FIERT.
, COUPLINOS. STIEEL OR IRON.
vEoTLY rTuE AftgD POLISHIED.
EY SEALED WHàEN DESIRED.

RINQ OS1UNG AND RESKRiiVolOI IL iARitNcs. STANDs
POR *gMtrINOS WALL moxU. *PKol^LLY HK^Vy

voitRN FO R OTRIO WORK. OUnr SPEGAL.
lACILS" BeOcUR YOU LOW PRUDES

A14D PROMPT SI4IPMENT.

WATEROU.S

ÂHEÂR & SOPER
CANAIAN NEPRFEENATIVE 0F THE

WESTINCHOUSE ELCRC& MFC. 00a

from wbich an bc opcraxed

Incndesont Lamps, Arc Lamps,
ad lotors

Our Riway Apparatus is Dlot
Equalled by any ather

Pleaso mention the CANADIAN ELECTRICAL.W -whon correspondInigwith Advertîs
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C. W. HENDERSON -Manufacturer and Contractor ELECTRICAL SUPPLIES
... ESTIIMA rES FURNISI IICI)FO ...

Wiring and Installing Complete Electric Plants
E.*ui-:izIcAi.*,. A PRAI T U,I or I..KIISRIIiC .

LN*IJI ii* ~î m'' or,î~~ m.1i>L2' KiNiII.sS 44 LIl.x Street .......
API'~i t.*I:US AN) .\I ACII I.NI:IZN'. (jIiNI. (cCO S

212 FRONT STREET EAlST THE J. MOVILAREN BELTINO 00. MONTREAL

THE WESTON FLUE SCRAPER
S T Ar U'SE RS 1

&W-,r, iitrigjew, a, sd reli.sld, -

CANADIAN ASSOCIATION .~-, ,*~~

STATIONARY ENCINEERS.~~

T OtlioSe who uSe steain power the :tbove scraper fuIs a long
fel want, and will be a x ery welcoune iiiipro%*eiieint on the

______ci is of flue cleanerS nowv on the unairket.
Those w~ho îvibl to obtini c1an flues. %vitI iclasi dilliculty

cannoi do better than order a \Vcston Fluie Scraper.

O'Nl:8. E. 8fiNTO,
un*ted States Gcr.cral Maculactuter's Agent for canada,

~COCK & WILCOX
Water Trube

415 Board of Trade Bnîldiog, Montreal.

WM. T. DONNER, BENERAL AGENT FOR CANADA

THE BAI

CANADIAN ELIECTRICAL, NEWS May, IS95


