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TESTIN47 THE ALIMNENT OF CRANK SHAFTS.
NA.ý instrument, for tesing flic a-lrgnîilcîit ofste.rgii crigifc Cr-tilk

blhafs, trn ilustration of w'lich appears iii flic iccci)iIiying
cngr.îviigt liats bc"î îîawcd b>' I) -Nr. l'aIctston, Of 7, Airlbe-ter.
rice, Dundeec, mIiil slîoîiff prove ver>' useful. if t specmthly
dIcbtgncdi forractory. clîgilieb <'(Uic Corliss. %ViîeIock, and sinilar
types, obviauîng flic lnccessuy) for stopîpage~ o'f a dep.irtilnt to
Open lltîe engine for rea<jusîneîit. i faci, le oiv requires thie
coîiîiccting-rod rclca-stil froin cs.uil,î pinî, %vîbci tue instrtmnit

ii ll' hi.: relative iîcci.iigiiir p>ositioni af ciigmne arid sh.fft,

'f ail. lieiiîg inlade for tlle larigcst clngiie ;t ks o'<ll ilccssary lu
have buslîings borcd antd in lalvcs ta it flic v.îrioub sizcs of
pisson iods, and! turneti otside to tit the frimie, whiile an> con-

t'ctienlt letigtl of tuîbe iîiay bc tised, as <'cil as a nuniber tif
pointers of variotns Icngtlbs. WVhitc flot intendcd for tisc on%
emigilies wviîl cylinders Icss ilian In iii. <ianeter, (lie> m-ill lie
fotîîît a vartible *itjulict lnuflic class o'f eligiles for w'.i tli (ie
hîat' been dcsiguicd. 'J'eîitinily froin stoppages for rcaei.
jusilnemi, recircd ta above. 15 b> 11o mnuis uIl oi>' Sottice af
econoîn>' derit'cd fronit the j>crifidîcal les(iilg ofclngilis il tIllosL

/~

k'
10

t

poiniing ()tif af file 6.liille fiie i ttc:t iîîaccurey infic he ec
<'f file silaft, wvllicih iiay bc causeci b' v fic befflcmnat <'f fatinda-
flouîs tir uioccuai wear. lieing p:îrtictilarly tlevtîid of coiinplc'\ity
ashor fidscripton, reprinted froîin InJventionf, w'ill -il ,c . A i

flic piston rod ; le a Craille, Iprtfteral>ly of lirass and piroportion-
ate>' liglit for flic dtîty wlîicl it bas tu perforin ; C a tube of
sîcl ; 1) adjusta>le head o'f bra>s ftted on its top sie wuth a
sîiili level E ; F -1 disc iuted tu ro.'uc in icae;d 1), said cist being
prov'iieti %viti a sockect irarrying (lie radial alil G, ;îdjustabiv

Icngtliise :îîd liat'ii14 tud oa il atjustabiy a steel pointer li ;
1 a pointer itted ii the enid of disc F, and tçitptcd to suave'c enci-
wvays therciti, being for flic îîrposc of setinÎg flic instrumnt in
Ordcr that the pointer I- iia o:uc faalencennlic iithei pat of
flic cr.ink in, lcing subject oa no btrain dîiring application othcr
than that iiiipircd( b>' cauzi. Liglitmncsb fornis ani cssentiai

fcu'in thecir construction, and, 1tîhougî flot haible ta met out
of ortivr, tlicir ttinc) i..s bc ;tbccrt.tiIC(t al a(iy fiie. In cx-
tensive establishmeints, îvhiere aî nimbc' of en>4incsa:ie emnpiyed,
onek instrumient v«MI gcilcrals' bc founi' to îîîcet flic iequirenieats

instrumîents. 1Hot Ibe.ritiis restihing frontî cross ivcar arc
atvoidcd, a avîî of brasses and ait thicrtby cfTcctcd, anti
îîîcrensc o'f poter, whle flic rîiL of btcikiiig connections is
recd ta a iimiinîuin. '*he instrtument ina' bc icstcd thtîs

B>'l gaut,'ing a gîltmîh lie n'îîi tic p>oinher 1J, flic level ii)
show flic sliglctst inctrt>aib>' rcvcrsing tsaiti pointer aînd
igaugiug filcvilbe tlic <itîer (<o poaints :are found. 'Taotest(Ille
accuracy of flic frime ln explaîîation is requircd.

Tlhe application af (lic instrument i'. as follottz :J'The con-
iiecting-rott bc'ing i'ciea,.seti froîn flic t rink pin, .ts swî,the
cross.hic.td k plztccd about ailc mli froliî ifs extremIe oiia<
îr-tvci, tlic fr.îie Il is ilien claspcd on ta the working part of flic
piston rod A, tube C is placcil in position, hîcad 1) is (licil set b>'
its pointer 1 anti Ic"ci E, pointer Il beîng adjusied t flic centre
of crank pin, pointer 1 is wîiiii.tif cicar of (lic shafi, mwbiciî

must have a trtuc centre mark, for sctting, anti bc prcvented ai
ail liges fraîn bcilig moiveil entlways whilc beîng cested. If Ile
oiîsitic of tic craitnk pin is flat, or lias been brtiiscd,.1asil Ilote
ks iîillkd inil s ventie a11)I a pin ,niscied wîîrtcbl 's tlloteti tio

7vu,'. I. N o. i.
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pintIrci fine eightli oail nchb, utinrter titat tile initiatit>ns of Ille
pointer Il ila be Iluorc acc'urtcly. ubserved. 'l'it shait is nn:
turned silrougli (site revolution, stoppinq n fic two horizontal and
'etrai points ai which flic pointer Il is brouglit ia contac t '33113
flic pin b>' fi(lie and 'l'lie variations in filasse points of contact
%ligiiwing 'tir dirt-ctii in wltirlt tlic sli.aft rcquises imiung ta he.

' fiie frite utuh flic lise of tlict yliuder and perfecti> lev el. This
tc".l iill b recdtt alîcnit lteratioan% site colujlcted. lThe

itntrtiiietit tansb ta ppîlied in a short lime, anit arrangements
living fle'wî% uiade for atterndions litie anditi tsan 11.1Ycases

Ilo (11Itr 19 lot ;Ir sOpiCre(itire ta kep the' mint workin
pai.rs <hi flic etiglile fi)tilicir criue wvotking position.

QUESTIONS AND ANSWERS.
IL Il. Li.ici, 1.Utllt, asks, îtlat mould bce the aubecu oriraa-

tuare tcolis gettmîg tti lire, .lsotal îîould bc Ille effcct Dn tlic
q> siii I lert tm ere ligre lm>,liîs a81it utitait It Wasl fonde fsr.
D)snu 313115.c tuiatîutg 300 tt iiiuce!scit lglits tctst, tilrlccî
hitandreilt luin pet minnute, 16 tandie lanuci. %)0 otanmi
%% ho is to litaie for flie accidet.

Anis. OJur fietîd ppcars iront lits lettcr to bcentiber <33e ai
thttse sangineî propie %vise tlunk that iloilling shild et-et
liappeit tua .1d>-îiuît>, tir hlst-sî-nncdi etîotgh ta belleî'e tlle
anîî<îuit.ed ymîrn ofiftie agent %vise sold th3e mnachine that ouar
tl>'tain<as ,,,-z'r bum o331. il is only the mtiser felw'" It scenis
ta ui tuat if clettrit. liJltt mtst lîad flourislied in tlie das»ofific
tlc Iatnred .'itnansias tîterc %otîilie bcreqîtett autsi suddeti
vtrancris in file %cllittlg staff of nîosi reoirerus. 1Ilotacuer, tlic

huinn tit ti i aranîture c'oii k <ldte ta a short c(irnit ini(tie
voit whwhçl iaï be raused b>' a vaniety air îîc:îîs. *l'iire tua>1
lir a partirle ai firetai or aopîa- dust betwectî tta .îdjatetît acg

ttuent-; cif flic vriiiîtator, or rironti vaut of tleatîliîess copper
dit% itîa). liave Ic rtiliilatecdo fic tht ril itseli, or tile dynaino inla>

hiae brefs (itrlni(le< aîd tlic arnmatuire a ire lieated buflhc-ienti>
la) (ari)oim7 the ration insulattan oi flic %vire. rlhis wouià bc
hable la lîap;îcu if the dyiain lîad iu;iny more tilius on circuit
lianit ilw:s arigitiali>' itended ta drive, or, as is maure likcly, filie
gralual procceýs ai decay tuait avert.ikcs ail things fi'ntte soonner
or liter, nia>' have Mot tnilS isark, anndiftie frequetît expansioni
aînd contraction caîîsed by hiatng m.%iti rcolîg dht arnmtulre
havwe sa disturbcd tlie insulatiait as ta prodtice cotntact bctwvcn
.:dIjacelnt %vites. As te wlîiere tlle liaie shlîod t'est, wve cannt
say. If the dynamo lias been properly attencled ta andi kept
tleint andi ual seriotislv overlaadcd, <air fiend neemi îtiot let lits

Conîscience distunli lius sluitîberç, especimîlly as lie appears ta
possess flic sill ta repair the <laniage and get bis în.îchitîe agà«-
te wonk wvithnîît dehi>'.

A correspondent sentis fice above (migramis sîtidn that flhc)
acrec iîken front -t Tianden comipound enigine whiclî las lie
condenser ani discharges tuie steai into ithe atmlospherc.

M)igrant A trous one cnd of le%% pressure cylinder is pecuiliar.
Our correspondent suites that whcn thicrc is a lîeavy toast on tlic
engine, filtcre is no disiortion of the diagram. It %%-l bc noticcd
ihat whIens the stcaîn is cxpandei in diagrani A, it fais bclov flie

aîm'phticpressure but frises ngain iinniedîiatel) on flic dis-
char>mc of thle steani conmmencing. lic suggests thai il is due to
the admission of nir; but why ani admission of cold air into a
cylinder containing steani at a pressure lawcr liait the a1unas-
phere shnuld cause a sucdcn rise of pressure docs flot scni
cicar. Noar <lacs ît sceni clcar why i shouid rernain ai that
lirerer tili ite po;nt Il i' rrhçled and then suddcnl> drop to
the- nortmil lîn<- Xî niuh more limkely explanation ib ihai there
is a leak'agc of so(eani, cither through fils. %Icani va.lve or past ftle
piton, for part af the strake. 13 .mndt C ire fram flic high pres-

sure c> linde. tti% filtre i> nothing oui ai the way tai tlîem. nor
anything ta, actount for the peculiar shapc ai dtagrm A.

A correspondent asks the proper îiîie for dicterninig fic
horse power of an englune ami of a boiter

Trhe liaise ponci ai an engîine ib futi b> mîult.pivîng theatrea
ai the t.>lîadcei b) the average pressure oi %teamu on flic liis.
and b>' the numiber or fret travel ledt by the piston in ane minute,
and dîvidtng the pradurt by 33,oo0.

E'xanipIe Nu enginse %% th .a c) lindca i , dm.uit. lai j0 strok.
nakes Sa rev'olutions ;n as minute, the %%eritgc pressure af steain
on the piston 15 19) lb. pet stj. Inch. tVîa s the' horse pawcer?

The arca of -t rylitder t5 ta dhimeter is 176.71 sq. iuche-.

Thle avîeraMe pressurne is 39) Ibs.îc tane flîi on travels .100 fets
ini a tuhttîttie. According ta aur maie, 876.71 x 19 x400.--3 I.,,

4o 6-to0 hormt p>ower. B). ilîre.isiug the stemîtu pressure. the
hortse powci in> bc increased. lis deîcnîîitîinig filie lirse 1paner

it is ustual ta ('auJ tlic aci-ige pressu!re b>' nîcans orai an îîîîîîa
tor diagrain. If élu enCtea bve size aln specti verse Stlllt
nilti steatti ai 7o lbs. p)re!sure, nt cu ofil' mît stroke, file
%e crge lesqure %toîild bc about 30o 1)5..lier sq. Inchi andIllte

horst potter wc'ulct tIteti %>e 64 Il. Il.

*'rite lia i-e tr afi oitier us not so c-astly deletnîîaîed. 1 sir
teri-t liarse p<m-er applted ta l>oilei-s lias a tataîl>- cifI'erent file ii
ing frot tliat it lias %%lier) appfl ed ta an clngine. l'h Ilau''
pow-cr ai a boiter is iasîîre I b>' the auiioîint oi water sil ti
turu juta steni il au hour.

13 tised ta bc caiîsidercd tlî.î a ciibic foot of u'iîer ma.de ,a
Strats in ati henur tuas a1 horsr piouer. lii laitîdm dîitm
t 'nitcd çtnteç ,lth<le prescît finie, it is tisu.iall i-ci Loned tli, ju
) l ut; weiglît of wtintr of soo temîpermiure cant erted aito 3ttat

i l pren'cssutre in elle' liotr 'is a1 horse paaces. 'lo detenhai-it
tle hiaise lpîîer ai an>' gîî'en boiter is îlot cas) because tli'
ailiatitit <1 îîmter ev-nporated depetics tipan the clentiness ai ait
boiter. the setting, tlle (In.auglt andi tlîr fuel iîsed. lis a i-oukà~
n'a> il s offert dlone b>' calcu latitig tile sitîîîber ai square fes caf
lbeating suirfiler and aIlwn12 ta 15 sil. feet ta tlie horse pon rt.

,% corr-esponidentî foi <> a fonlîîi i il,. ,ithte~ str ess mti
shafing, aiso for breakiuîg stress.

'i'ere are tisait different raies gît-en foil cmlctlattîg flic site
of shiaits or tht c aie lomd for triny gisveti sliafl. Mtnasa lt
shaiuing is tmde sary s0 iiachI on qîtalîîy and tlie ellect ai benîl
ing , onl>mncd a îth the torsionti us)o remît. that a little differemae
ili qu.-iity ai nietal or a lutte bendtîî, af the shait nia>' tend tas
<lie -a k co% n ai a& -sbîft, m htdî, iu oditg tca the rmile, ouglit li
i>e quite s.ufc. 'Thec folloa îuig us aî saIInplei' aic reines givc-n ln

a fritens on tibs sbeitt aJ ia% le %% bat our correspondent ru-
quires:--

Rie. -'I'a dcetertittîe flic chaluier o a, polIe>' shaito aiit
inatcrul. tnultiply tlie force tinntitiittcdl b' thle heu b>' the fradaiti
ar the putle>', divide tlic produtir b>- fi'e greati-si saf- sîîeartîîg
stress ia pouiîîds pet sgcur inch for tic mîaterial af Ille shiah.
extrac't tht Il b ro ic ut' intfini tîîs oblattied, anîd inutîîpl%
file restîlt b> 1.72.

*a ecipress thie above rmle in tlgelbsiti fonfi and applicable tsa
steel. wvrotiglt iroan d vmtst mon

Lc didhaaitcr of shahf ha huchecs.
I>-tbce total farce applicd ta twVist the shaht.
R- flic distance froin centre ai shait ta point it a'biclt

1' :cts.
'rTe sale shearing stress for steel ia>' be tîîay hc takeas at i2,ooo

jtsounds lier square inch, for wvrought iroti 8,oSo poundis per square
Inch, atîd for cast iraii 4,000 patincîs.

3-
're for steel d=0.075 111. R.

For a'roîgltt iran il=.o86,p 3 .

3
For c'st iran d=o.io8 .1 à

'rcsame rule iay bc used wlien flic tond is reckonsed by horste
paower.-and the sîiecci ai tlie shafi in revoltions lier innute IN

known.
Let 11=iors paxer.

a %=une ofa revolutions per- mnute.
3

For steel ci= 2.984  l

N-

3
For wnotigli iroti d=3.422 %î t

N

For cabi iran 11=4.297 ,'il

Ait intemaioa Etectocati t'.htbitton is ta bc theld in Nt. l'ttcsburR.
Rusia. hecginning Ah itht li i ut I)ctxnilbct. iay2. .1td tu tose un thet i,
of Mlatch surcet.ditîg.

NMr. ". R. t'ia.f nianagin ut %lie O-crn boiînd tJeic. t.ghi Co., bLu
just relttrncd (romi a %tst tu IEuruim. Ht mates tfli~c rta thch the eiti
trie cotopanies tin lAriton arc -énsuiiig ancatadskent làmwps is cos

'flc rc igt.hoR-tr.is niloy-dla: htte.Ont causeoflthe poUL..itv
of incadescent ligltting is site poor qîlitiv or' L.oncon gîis. the eit clency o
whicti is clesajtk'ct as abit 16 Or 17 cancile Ipoaer.

The 'roionto HElectrut Light Ca.. aaîing ta the incriras af tlîeir buîsiness.
fut il sIcccssarý ta enlargt titrir station. They are the ounns of tAie
aer lot %%Cscei~ ue~ !tt i ei a peeýtn% s antd the) haut tçldid
ta cit her-ot anotiter builcding ciqînl an sur ta itîiei' liment one. thercbY
dibling ili-ta capacit)y. Mni. J. j1. \'ngltt. thîe mniager, is now miakang
prepatations ta proced withtftit uork. Atiothe chinincy. 12o fers lîtgh
andI 8. fées scitiart. ttatt atua t'-ic .I Sct',unçrcd horst pouer tîill
te, tddei to tlit peNent capntt of clic ,taittà plansat. flac dynarnos. etî..
rt'quireit uitl bc nîanulactursdi in tlic cotapany s oun mtachine shop. VAie
compiction of tbusc amprai-ements wtiI give the Toronto Ele-dot iglRit Ca.
ane of the Iarget nnd mout toii-aphte eentrmil stations on Iblis continent.

jalluary. 8,,io2
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CROSS-TALK IN TEL1EPH0NE LINES.*

IN elne of olur cariier îîullbers %ve gave tin accolunt of Mr*.
a,'sc\Iperiîîîenits. on tc causte of ro't in i telephtane

Iîî~ M r. Carl>', as wiii te reinctnbered, cudleavarcîl go prive
glialt di',alîîic induction t-'tntttit be tonsidereci as the Cause ai the
pblitcio hto. but titat crs'akis tite te ciertrastittic effecs.

'iI esîtits or titese t eiîc cicari>' prove dit slatîc
induction g:iays tin impoJIrtanlt part il) producîîîg tlisttirtiiig efrects,
and et-cil, incicr certain conîditions, nia), bc coîîsidcrcil as t1itir
onu% catise. An alttntive nlbservtr, ltuwvevcr-, or tire working ai
varionis :ciephonc lines wiii notice certain facîs ieaîiing tu thc

c(iit iusion tai slttic induitctiont is tI (lie nmain cause oi cross.
taik I t is gencrally ktnouvn thaI in Unes fastcncd te wttoden
paies the disturbances arc sirongest iii very dry treatier, and
thât %virer% rain beginis te rail, even ver>' siigiîtiy, thesc cf'ccts
arc buddeîîiy diiinisicd, even to a t'cry coîsiiderabie extcnt.
A uording ta Carty's titeor>', tire ver), reverseo uglit Itairek

p1î1îc, for througi tire înaîistenling )i te ilnsulatars the canduct-
îng surice, atîc %nith it tire capa;city, ks ilicreased.

.% furulier contradictmon wvill be fouî:d in the Iiiiiowing cati-
:1.ieratiaîî: Wiist ci oss-îtik is aircady eceariy perceptible in
litivs of onie kilioneî re icaglth, fasiîened te 'voodeni poies, not a
tr.îue oi these effects Can bc noîiccid in urban uines nf ipqai
icîgîth fasîtei to irai pnies. N'ow. lire Cha:rge oi the fonrier
liiies ainouints t a :bout oî iii iartil, wvhile in urban lines,
oi îtg te Ille closes. L:roting of tire wîres, tire capacit>' riscs ta

.1 itîtcroiaraui. .\nother fauctor iiiust, tiierciore, corne inbe play
t

A

-AI
«b

z
I-i.. i.

lai prathtce cross'taik, anttirlie
lactot is, arcortiig la Mr. Nitier,
tire dlirect ieak'agclz ai current frot

qanc litte over tite insulatars la
athie- iîî. «b'ie Case is iiiîts.

ttt-tecl iii Fig. i.

F"rtt Ilte line L, aI lte itisuintor
pri>- ni the cîîrrent wiii pass

itîn lte piole te be iurthem spiu up
alIltue support ai insulatt' Il.

Omit portiott goes t earth altitg Itle pale, wiie îlîe alther ptiaon
reacites uine i., aver lte itibîtiator Il ani îbeice îlowîs afiii bath
directions Tuie conditiaots oi resislattcc ai titese îwa curreuit
pats influence in a greal ieasître the attiautt af cross. taik,. ani
expiain lte apparentt cantraticetion ai tue jîicceding reîttarks.
ln î'cmy tiry' tcaiter tice esisltitce Oi. lte clîrrent patl aiong tue
ptole ta cartit is ver>' large. Il ks truc titat lite rcsistattce ai tue
currcnl oi the dîtiretui palth ai the leakage cîtrient aver tue
insutiators i: front anle litre ta lite auhter is aiso e. large, but a
rebatiî'e' large ptortiaon ai. lte cîtrreitt cscaping frot L wiii reaci
U', andi tviii there ga la caîrîl aI otu endis.

If, ino%, tue ptole 'is tnoistencd b>' rain il fbruts a gooti carth
siutua, and ani>' aiiaws tire stoaliesi pîossible fractioni ai lte
iakage cîtrreni la pass frott i. ta L'. Tis ira ctiai is îte

%itiai'tr the better the shtunt frat lthe pole ta eath. Tîte irait
,ioles on lte roofs ni lieouses arc, as ks iveli known, careitii>'
loninît la espcciaiiy gooti cartiî coiiectiauts.

On cansiticring lthe cuirrent. patuh it two taralici tciepiione
itncs, it %vili be fîtîuid that a neutrai poinît situe exist ini the uine.

If the stage afiinsulatioît is qîtite unifarîti, r iere inust exist for
each poitnt ai support anoîter poitl ai support ai tue ailier endi
ni tue line iliere the currelîts are equai. Ili lte sanie %îî'ay, at
two other points t currenîs wiii be equai. '[hese currenîs,
titerciore, neutralize cadli alther, ant i tere mtust exist, aliosî it
lite m'tddle ai tue line, a spot whicli meiniains niîth currenl, anti
whiere no cross-taik is perceptible.

«rhe author rcînarks, at tue saine tinte, tat mtore tit:an six
ycars ago hie euxpresscd anr optinion on tue existenîce ai a ieutrai
point near te iudle ai the huie, but was uttable Ia prove tue
corectness ai lus vicwv front 't'ant of lite neccssary apparatîts.

Front the above rcmnarks ttc are led ta the conclusion that,
aithougi sîaîic induction pulay an important part iii cross.tnIk,
yet ta diminisi thes ecfrccts the best possible insul.ttion andi the
ittost intimate possible connecîtan beîween tite insulator suppot
.tnd cith inusu ic prat'ided. Whemt using wvooden pies a
speciai %vire relpe for eartb conneclioti willi have ta bc suppicd.
If titis tope 15 ta lulfil is purpose, il nitst not leriutate in lthe

hale dtg tor lire receplian ai lte paie, but il niust cxîend as far
as the underground îî','ur.

THE NATURE 0F ELECTRICITY.

' Em*:1' ticrrcnî " and "eiet'trir flîtîid" are çonvenient
ternis uscd Io exp)ress a certaitn condition oi itittîcr. but titeir
lise is In isleadi g,-l tit the> ittliy a floiaintg tmotion ai Sortie
tiateriai ltig. The>' ire cxp)rcssiiis whicii, iti lte car> qàiys
af ciectriçit>', itppeaicd îetdiy iti lthe imnagina.tioni, andi were
Co)sctîtcltiy adapti b>' cotîition conisentt. lte>' ate lia"V tlsci
bcsîuse the>'arc ici uise, antd becauise îiicy csrîrcss wlîat ctl

te take pliace. ''They are use<i far tite satine re.isont dit the
"tsettilng stuit" is tiscî.

Ain ciectrie current lias directiotn wîiiaîtt withott att> flow ot
triflisittissiot of itiatter. 'l'a iiiui%tr.tc Iiiîa'iite a lior2otl
brass mod wtitit il Iattp intidr Liste end. i"irsî, tire roui becotîtes

hiot ciirccti>' river Ilte Iatî, iei furîlier and htrilier awa>', antd
wc sa' tat tire lient Ilcreeps " over te mati. If' te mati lat

becît previouisiy coateti wit w'< tire wax wouid gmaduaiiy itîcit
froton a nc c t ward te atiter. Ii th iis illustratin te litat i.
i4uidcd b>' tite cotdîicting lîraperties of the roti, atîd it titercfie
Itat a directiont aloitg ils lengîl: - but thuc k ut no .nstiiiksioît
ai titatter- tta flow ai a tanigible subsîtance. I li ther wvord,
licat ks no: a nialeriai titing. It is a1 k'iîd of miotiont .1 mnotion
ai ntoiccuies or body> particies- andi bei:îg a miotiont, il i.- a finit
ai etergy. Mfienithis cne-g' is tra tisnlttedtieint oite pulace ili
anotiier wce notice the directiont, andi sa>' it il " floaws." Kice-
lricily is :aiso a forlin af eiergy, and i enî titis forni oi eieigy ks
tratinitîtd aoer a %vire titere is direction witiinît tîatisîtissint
of intialer.

'ite latest researcites itidicate lit lient is a mtiîont ai the
particics oi wtici niatter is suppaseti ta be contisruceci. il
tmust utot be uiuletstooti liete titat lieat cautses titis moition, ir.
diat tue motion cautses te litent. It is lthe mtooti it!scii that i;s

hiceît giî'cn the nait af lient. It is licat mtio, Expantsionî
due ta lient is titen es\piineti in titis wîa>'. A pen(iuiltit vibrât-
itîg wivh a îgiven amplitudie ina>' be saîid te correspond ta a gilet:
icioperature. flttcpeareiiiceeiltittat-ta
is, the attplitude ai t'ibration-a'ii be corresponduîîgly incre:ised,
anticonsequent>' tnare raoit (expa-tîsiotil)wiiI be reqîtirei foîr
titis increasei nmotion. If wve imagine a tttass oi iniarbies. cadil

tnarbie moving andi 'ibratittg witii respect te tite: ttt;sb, ani
never touciig ils neighibor, iltcci as lte licea'n> hattes iove
antd v'ibrate wiith respect te tue înis'erse. atnd titen ima:gîite
further titat b>' seile aîttside influtence titose itî;rbies ar e. c-ustdI
la uttove ittare rapiil>', tits is, %Vitlt an ittereaseti amtplitude or

vitbratian, il w'ii bc cas>' ta uti(erst.aItlithaI tlie> ttttst have ittare
roa:tx-"iebotw moon, se t spear. lit sicamn %te hav'e an
excelletnt exampie ai expansion dlite ta lient, ii titt lite inite-
culies arc by titeir own mtion driî'cn so fir apar cht iteir
niass becotnles invisible. If wve Coutili nt:gttiiV the inioiecuileb
ta such i extefll as ta itiake titetî v'isible, sie;îîn o:tild ltook
somthling like the tîniverse wvitii ils. waorids aitt iitterpiancîatY
spaces.

ieat mtiîott is ttranstiiitîti( front alte particie la anaother 1»'
tue influence af sucit p:urticies an cacdi olther. If %vu standt a
nutiber ai blocks an end and(inu a zigzag direction acrass lite
floor, in 2ucii a iva> titat Micn the endi bioc, ks tippei tn'em il
wvilli cause ail tite otiiers le al in succession, il wviii be e.-s>' te
unclerstani itow tuat mtiion, titat is energy, c:tn be Iransittitieti

amnd giced in ils direction b>' tite effect of anc îîarticle ao
anoîher w'itltoul actii transmiissiono ai ler. 'l'ie caniteclting
iink betwcen the above rcina-rks anti ciectricity ks titis i -leai is
ane fonnt afttioecuam encrgy ani ciectrcit>' is attailer. Energy,

la do %vork. A rtaving train, a lilîcti weigit, guîtpaowder, coent-
presscd air, etc., etc., are ail forîtîs ai energy. Eniergy is a
univ.ersal charactcrîsîic ai nialler. lis nlattrai iartn is itat ai
vibraloiy mtoion wvittoîtt transmtissiott oi malter. If %ve sîart a
penduhim vibmaîing, 1,. wvii tend la v'ibrate forever, but friction
farces il ta cottle la rest. If we rottit drap01 a btaite titrougît lite
centre ai tire carti:, tire slane wîoîilc v'ibratc back andi forth
forever, were il nal for friction. 'rite lieaventi> b>odies, meeting
îii no frictiaon andt hat'ing been once set ini mitt on, iv
forever. Il is their iau'istage, atnd their motion is vibtatar>'.
- Me I'howircm.

le îe. higl ciesîrable tai tue reguiar pressure guage bc sutîîîtniu'at
by a rcording g.-utge.-.Rtolkrt trnîînî lints to Paner 'sern
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THE ELECTRIC TRANSMISSION 0F POWER.
Iiv h lIiIitT k i,'

f eni*nfrd (r.',, Ph~rA'vtr Nm&Yr/

N N Icl U% ec how micicl. systrii of îransinisio<î i I have
fi) ha %%oîrked. andi wiai tit îorkmîîg expeliscs %vilI bz. 1 take,
by Iay oi axampiile, lic iiiile,4as flic distance l>atwecn flic gener
.titig st.î<ion, ti hici uîa% <w <lic rait 1'dapô't or a central
tlettrit liglit %talililon ha tlt int ni tramway, anitil ut divery
%talioni At <'ithmar tcriîiiiu n-c <nust hava niia'lrmnical apîpIi

.,îsfier lo.iiiîg ;î<it î<iloaliig tlha batteres frontî flia rar, sucli
aý art: gelietrall> iviet iii .aii<îctioti i<i storatga Esa'. l ly in
flic iurnîiîg aî chiargati battery is put n flia car. atît nuii ont <o

tlic Clliv.ry maisonî. wvlite il i-. iilo;deul a<îtl cmilnaacd Io tilt
iiiottir, 'l'ie nilier battery. w hiicl lias barvti churi<îg <ilia l>revîots
thaý, is loaCîct Cii Illie - .Ir and takeii bal Itn Illia ICIIt CIo be
ch argetl i«) .îaii. lit <lus <uînîl lier tlia çar iictt onl>' iîakc une
iîîurnév ouit andI (elle jCuiny ltitiia tiaiiy. As its. spiet tnay bc

iar> iivilelate. s,îy froniîi<lrec te four utîilas :îî liens, flice oStC

riniiinx this car % iii bc niîîîcli les% lsait thai of a jiassenger car,
whicii iltit %toi)1 aitl %fart ever>' fait' minuteas, andi ruiî nt a
liiglier SlecCi. I <ikt? 3d1. lier ciur1 mtile ais <ilia cost of hiaulage,
iii-îîliîîg %lic w<s of plant. -nid 1 firnlier tllov 2s. a day> for
Iahînîîr in lmatingiî andt unloaduîg flic batt<arias. Tha accouliît of
MOurking expe<iseN %ill sîoie standisotei'ii as :ol w

Ilower it ga,îanating %iatitnil a rio <, .llowiîig .( S. il.
615 lier cett total earicicc 77 0 o

1lhatilaga 37 <0 o
L.abour 30 0 o
15 lier îenit.întarate a<i< tepraciatioti au bat-

ferlas <.ý.340,....... ..... .... ............... 5< O O
Io pet t cis. iiiterast oîîîd dlajre.t l.tii 0<1 cler trîf

tiiCh:n~r> </ ~t5 o o

ju'tai amîtinal cIs 05.........2l10 <o

Thîis W(Itks-. oui afi ý4. :!,. per anntin lie r liorbev.power de-
livctic(, atnd <sb lîcrefora tiill as htîgl. if flott lîigliar, 11liami tiae

tobi of powaî obtaincti by a sîtiail andt îincconoîiffic.l local
elîglîl. ()te file store of econoi> filutre iS consequenihy no
ativatitage li tr.tilNiiuitiîig 1iover b>' storage batterias in <ilia

Irsîta:sa, îîhîarc flia dirstanîce of tr.însîîission is rive tiles.
liaith <li ainc£ heen lcs flic working cxlyîviîss would îl>o,
hava cte oit sIi.ller, lît t int by ail> coîsiulerable aiinît.
'l'lî it l îîeîîî liens In Wii coulti save is Lest oi iaîîlagc. anid if
tVr liagîcu t lis Iitogctllcr 'ta hiavc btill <o iP'Y £34. 82S. lier
animîal Il. p). tieltîîcrrti. hlattery tralisiibsioîî Cati <îcrafore fuoi
conîpeite .îanîpowier lîroducet b>' a local ailgina, aven if flic
latter bc ofih <la tliar unecoîuomical ty'pe iwlîcil tîsars of Siiahl
pîowcr btilli olerata. hut liou% stand~s tlie case if for sorie local
reason lic hia elty<ieîit tif aleat-aiigî<ta ofany kîgît is pracitîteti?
\'e liavc. dliait, tlhe chice IhCîwaaîit cecnic tranîsmîission by
iieiiis of batteries. and< CIliectI>' by menuats of a pair o>f wures.

Wihîi ut-ili bc <llie moire ccoîoinical ? AS <ilia tdynamo andt
111o114, Vecclîî, priaps, nii filie iliattar of voltaga, uîill ha tie
-,lle fi calhier caba, tiae aiibîver to <lus qluestion <unis %spont tite
co<uilAil.uso of the b.ittenvsb andI lina of 'l'li Te fîrbt questionl
tu corisider is îvliattier our ture.,s <îay, in <lia case oi direct trns-
iliissîaii, ha carrieti îerlîaad(- ont potes aîîd insul:toi s, or mîust
ha put undelrgroundt. If <lic formeîr bc tira casa, the lisa nced
tnit cosi Murt han ;Ci30 pur nuit , and 1 iuay i once mention
<liat, frein <lia esparianca t:aiithi -wi<hî varlous 1poîîer transmnis-

:,joli%, vlsiîdi 1 hope te hn<ig before you, tlus itani can ha
eNtiiiatcd %vîtli .u fair clagrc oi accî<racy. As 1 shahl hava ta
deIca miore ii tiatail %%-lts tha cest anti construction of live paiver
transinîssîo; plants Inter on, 1 sîall înot enter iet details i
prasalut, andI must abiz >*ou in< taka niy statcinm nts as lo cost of
lite andi cost oi potwar transîinîit as correct, thougli 1 do not

naw% blhow hioi <ha accooint is muade up. As regards transmis-
sien by urcs placcd underground, fite is, as far as I know, no
exaiiîle of Nuch an irîstalattion, andI wa cati, <ierefore, net verify
our astitîtate hy uciaretice te work actualy executati, as wve cati
in fhue casa of orarlica itnnsuîîssioii. '«e are tlbus forced te
calculata fic r'osti lia lina accorting go <he data ebtainabla
fc.r clccînc liglit mins, anti 1 a for ibis pîirpoea an astimnate
miada by NIlr. <.ro<ipto in lu bs îîaper on "Central Station
Lightinig,"' reand hefore fic Institution ofaielcurîcil Eniginters,
or tha 12th of Apnl, 1888. ln fits p;îpcr Mlr. Croampton gave

lie thi taw. the tefihn.-V 1, îi.e 'ata of the Pcower supri'ics ta Itht eJhagiQ
et. i - hat cot.edirttu the amotor. and di.es fot inciu.ie ibower 'petit in <crt-

1mn I Lng 4ljr'gJ <". t. tLC .. -O At» aid je. *A ml

tabhles for :lic test of underg.round iii i i. u I> Ias .snîî
suzes, anti by lcfcrencc Io his mailles i flnd dit a1 main of hIl

section raquirad for the transmission of 5 Il. p., and i nsuilitcd(
as to safel> bcar a prcssuse of i,ooo volts, wvoîltl cott nabuit
t670 lier ilic. W«C hava now ail flha ntcessary tiarticulars foîr
nîaking a cetmparison of the cost of haitery tranîsmission .ulci
circct tranmilissn, tha latter by belli ovcrliaad aniti întiarroitiuî<

%vites. The followiing table gi'cs the test. '<'li cobt iniutt
<lia charge for power.ait inarat<ng station (Qakcî nt lu
lier annual Il. p.t. ani intcrast anid dcprciatiotî on tie platns,
wi lih is takcen at s5 par cent, for flia batteries, ani Io pet- c<i.t
for flia lisse anti clcctrical iachiîncry.

2'>aulsntis i/îm Paifr .5 IL. P.

l>otaie i

transiion

traiîs<ilission r(l if

I hDirect.

iii miles. B>' batteries. <irronl

1 £30-1 Z22-a8 /J33(
2 1 39" 25,0 4712
3 37*9 28 6o
4 .4o*6 30'(6 74
5 42.1 33 87

esce frontî titis tablae<liat if <liera is no objectionî t>ait aiar.
hiadt lina, tie elecînic tranîsmîission of storeti poîu'er b) mentis oi
batanres cantnt <'olipeta against flic dirct traînsmiissioni oi Il(-
power by meanus of a pair of %vires, aven if tire distance is cotn.
siticnahie. Blut iii tovns nec tannot ha.va, ui afi Icasiti neaughît
tiot îolvr.nt, overlîcad tiltus, andi if WC %vork vithi ati ulitergrtilitit
lise n'a fusil <liai, for distances excce(ding ua fiie, tlia buttai>
is a more ccoiioiiit'ah trans<nittiiig agent titan tlhe: %vire. h1 ire
wa havan aInhst fotInci a1 casa trhtar it wVIlI be ahIV.iluigCOtS "D

transmnit iîovcr hy nîcans of siorage battaries, but thirare r s
11ati>' Condtitions :îitachat to ha case <liait flfeltd of applicatiohn
oif such a s>'sicm must nacessarily renuaiti ver>' linii<cth. "irsi.

Illa ,oiiar întist ha rccquirauh, Sno tSa>', in 51niahl parceis.
secanil>', there must lia a traîin lisse hiandy, ant il ua eitotier
mnusi have facihitics for Ioadling and unhoading tha batteries andt
accoinîotating ihieti on lus prinisas ; tliil>', ;litre mubos hea
ciîargiiig station t>n flic hisa hiaviiîg siiiiilar facilitias :fotmnth',
tlactisa fai i overlicat hu liss ust bc echuthec ; fifthîly, <lic ti',

tanice uiitist axceci toie nmile ; anti, fiiîaliy, tiltre iist bc sortie
reasoil wuhîy a local angine cannai he useti. 1 iicad hardI>' poitt
aOitiliat a s>'sîeîîî Of tr.Lnsiîîissii fencaci in b>' so îîaîîv coui
dlitions catînot hiuîe un> commeîîrcial imlportance. 'rhus far, tlie
resîtht of aur inv'cstigation is antircly negative. '«c fint iliat
tranîsmission of powier by mans of sien.aga batteries, îu'ictier
tire power transiniitth ha large or stîtail, is net s0 cconoiiîicah as
ailier tîîetiiods of tranîsmiissioni, anti has, thîereitre, noa caiii.
miercial valne for ail cases îî'hîere <hase oîher iiethotîs are
applicable. If I have, sîeu'eriheless, cu'ate] sotie <part ai <ii,.
lecture te tlie !subject of batter>' transiîîissioiî, it nus becatisa filue
itica of tiistrihuting povar, so to speak, botti tir in batteries,
sceins te have'a nfatal chanîî for mîany invetîtors. Il i aiu oli
idea, but is aiways coiîing fil agaiîl, anti for <lus reasoîî 1
thouglit il aulvisable to go a litile int figuîres and< Showu >'ou lion-
flic Casa reaiiy standts. Il niglîî perliups ba objectedti hat as,
no distribtutioni ni stareti poîu'cr hy îîeanii ai amîbulanot batteries
lias as >'et heen practically introduced, it is picîîîature iC) give
an opinion as te <ha possibihities ai sucli a s>'stein. The idea ai
baitery distribution ai panver ks, as a niatter of' fû't, eîitertaineti
not onhy by amateur electricians, but aise by practicai engineers.
As anr exanîple ai <bis faci, I iîay clute a passage in a report

ii'ritten about <'vo years ago by 'Mr. J. F. Fanniîîg. This
gentleman, reportin- te flic Cataract Conîstruction Company on
filie questionl ai utilizing tlie power ai Niagara Fahîs, says :
«I Iowcr anti lighting cornants lla>' ba elecîricalhy transnîitied te
neighîboring cities, antI possibly storaga batteries nîay ba alec-
iricaihy chargeti anti re-chargeti, anti uany limes foriwarded for
use in surrounding cities." '«han ivriting <bis, Mr. Fanning

hi, of course, in î'iewi cheap wuater-poîier, anti pnohahly cantal
transportation. If, at <ha sanie tinte, batteries coulti bc nmaria
chicaper, lighîtar, anti more durable <han thîey actual!y are i
preseni, iben, but net îuntil then, wuill itey become coiiimerciall>
possible as traulsunaiilg agenits ta coinpetitiouî witli othier
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%%uIcis Of ItoVer transmiussion. *raking bttriets as %%a find
<heu'ai i preseni tiear tise as agent n te transmission of power
,% only justifiahlea in cases %whcre the direct tra nsiiission by
nie lis ai conidîciars ciannot ba ettiployed ; and tiî brings sie
(o the conlsicenîatin oi iha anlly casa ai the alcctruc tranismission

,uf ýticid powecr wh'iucl as >'at lins att'iuned ta pr.îciical impoutatice
nauîîaly, the use oi batteries for locomtotive ulurposa.
.AIlîûugl electric tratn.cars conita, stictly spaa.king, wiihin the

tulle oi ii leccurcs, 1I(do îlot propose to cotisidar tliein - a tîy
Ielîgthl, Illa uCason bali>. tumai Iui. brandi a panevr rsniio

ailt,iie, if traed in detaul, wvould absarb ail the tinte at mny
1hîa l shall, thereiore, content iyseli in taking uip tue

slîjci oui>' sa fat as is tîecessary ta show in a generml way
n Iî.î us the presalît practice trn dus branchi of pawver trans-

\Ve have it tItis cotiniry two very good exaîttples of battes-%
ct.ini-as, tlic one being the cars now i-tnning ut !'iiruîîiighîi.,

anîd the tller the cars ail the llarking.road lina liu he North of
Lonidon. Of1 the fonier I have not bact. able ta abtajit inluci
infoarmiation, but of the latter 1 htave b>' tue kindness ai Mr.

Iliottî1aï éraser. whia sujternitend<ed the arection anîd working ai
t'e planit, beau able ta aillant ail tilt information required for

itiv ptsriîase. 1 ant aiso indcbîed ta Mr-. lZcckenzaîtn for
inmuaioun rcg:îrdîtîg lits cars, tliuciî are in Sise at l'ltilaulclpliia.

'llime follot'îug table gives thea prinicipal data of ilise cars,
mutvetiieni> arramigeil for coifparison anI reference.

Ua.kliiî tl average ai dia last tia lines in the tabla, nve flinl
11î.iî for am car reprcscituing a tatal i-olliig nveiglît ai to tais, ne
rt'quire a battcry capable ot giviîîg a tiaxitnumn output at ils
teriais ai st) E. Il. P., and a na output oi 5-6 E. Il. P. Il

iit, liowevei, ha noted iliat the lattai- figura appiies ta tilt
tile tlic car us actuall). In mnotioni, aiid docs nal include the

1itavei wvasîed iii starliing. MIr. Fraser lias imade ver)' careful
oblservations ai Illte ptouter tlion iuig out of the batteries during the'

%lholle ai tic limte the car ks in service, and fouuîdtliacw tîe
inulegra.tedt POwer (th dcdl b> tinte caille ta 733 E. H-. P>. ; t.ui ks
ta say, a motar taking fi-oni tic batteries l day long 7-33 E. Fi.
P'. wviii take fronît tua battcries the saite anount ni p)ower tuaIt is
actualiy taken under tlie intermittent work, going oi in itie

runn18ilg af a traii.-c--r. 0f tha 7-33 E. I . 1a gaad Maîar uill
vicld about 6!/ E. I-I. P>. Taking tile effuciency of tia batteries
i 6o per' cent., a figure I>y to uneans tao Ion' when wve cansider
the ver>' irregulir natîure ai tlia tork donc by these batteries
itlien in service, tva flnd tat thie K. I-I. 1'. af lie charging
dyntamos required per car is about 12 E. Il. P. -l'le ratio
bctwvecn tue indicated ibon'vi ai tua engiîîa anl tlîc outpult ai tue
-hîaing dynai ina>' ha 'aken ila Sa lier cent., so ihat ire shah)
have to provida engine-powver at tue r3te ai 15 1. H. P>. for
vvery car, provided the angines are %vorked for the sate numibar
or itours dm1t tha cars arc in service. If tlîe angines are wvorkcd
for 'i longer tine, say by niglit as wvell as by day, a correspond.
ing reductian in% tle total 4iiidicated pawver ai tlie station can, of
course, be mnade.

S/orage Batte, y Trizm-Car.

1Sînall car. jtargc car

%Vct'gllu of cr <uta tauiSl.... ........ 3.275 2.500 3.620
iiotors geai- (in tons> - L1360 C8o 1.140
ijoticrirs (in tons).. 2.850 2.400 1.770 2.450
passengers (in tons.. 3.3o0 3.600 .3. 3.60

lotat rut i g aîgi<n tons). 10.50 0o.63 748 10.8s
ilercentage 0f paying fond .... ... 3t.5 34 10 33-2

runbcof cIts .... ............. 96 96 8 îi
Maximuni current............ - 70 70 80
Staximnii energy ai btteiry ter.«t 19 14 23

mninais (E.H.P.) .......... J
AegeCnergy r" Iiitery ter- } - 6 4.8 5.

Maxiniuni energy per' totons cf'S
relting %%eiglît (E.Ii. P.) .... - 17.8 18.7 21.3

XveriRe energy peri z0 to's of 563 64- 49rolting weight (LEf. Il.. _>> J - 56 6.2 49

Rctu'-ning no%%to t<'le subject of tie t-obt ai Idi stored
pottar can be retatlcd by clectrit- transmission ta sinall
cansuts, ict us briefly giance ai the rial system, namecly, the
distribution of small parceis ni lite panver front a central
cectrmc lighît station. Une he.tib ut ofien stated thiat the supl>l
ai potw-r, and not that af i hgli, must be.oinc ficm chiai businesst
ai such stations. The argument in support cf iluis viett' i soine-

ttiiat as iollovs . 'l'lie dc'uîîauidl for liglit ks %Cr) Uitavciî haîing
less tIinu a tliutiî oi tlîe t'aiacity ai tlie stationt foir ttialv Ilmur<
cluriuîg tha da>', anid risilig v-er> ra1îidly towards evelliug Th~Ie
pariod ai large detitaid Coîmpîrises onl> a l'ën htours, andu durmîîg
thtlim tiîahe eni es %work, %witli great vcnioiy Iuriiuî-tlie
reunaisider ai file <la>ftie econasni less ; ntid, iii fact, the'
grenier pmortioni oi Ille criai bill, cosi oif attenttauice, anîd iuiteresi
oit the capital Outtiay is cliargeable ta liglut runîîiumng If, îlîcrefarc,
b>' tue sale of 1>ower, st-e couil keep tua ccit-ai stationi pulant
ecolîeiiticall>' warking during Ille' ihole of the' day, Ille ummýrrvt'u
ai dia waorkiiig cxp>cises tt-mild ha bhigit, but (lie iitcreasa tii
ratventie ttouldici i>esry consitierable. Th'lis argumencut is perieci
sotutîd, but it lias the ratlier scrious defeut tuai t tilWi liai

cenvitîce (tue ver>' liCoîle f'ront ti-lni (is large iticrecase oi
revenuet is ta bc Obiailmed ;, for, let tis set, wttl il menus Io the tise
oi patter. As )aoi ktiotv, alecîrirc uirrent is suîpilied fronit cattal
stations, i a chîarga tail >'iîg frout 4 RlJ"d. ta Md., anmd eteut i. lier
lBant Sol ;'frade tunt. 'lle uistual charge iii Londonaîi abol><iit 7(l

Naît, suppose a smiali iittisunif.ctturer, ueqîiiring aitiy a feuv
hourse-potter, deleruiivis tc, <iscard his siali mtatii or gas%
enigimie, and put tmp it elci i-iiarur, to ha naorkad b>' cîrieai

f~.aa entral stationl, %tal trill tit powr c'est hu t ihiis, Of
course, ciepends 031 tua tinta (liai is, tlea itilhar oi hotu-s ut
tîte >'ear durimg tt-iichlie rccjuires poer. If lie lias a siiali
fadai->-, ini wimic irik is stc:iiiy Mimg cn, (ia>' b>' dla> yoitmîî
esîiite iliat the itotrer- ttilI ha req ýircd ltruig 300 liouirs lier
.tnnîii. Il is nats t'ai-> cas>' ta caictulate he aimual <ast ofieachi
bra ke hoarse-power-. Aiiouting Zu los. per hourse-paoair foi
dapreciatiut aîtd luttaiest ait tie matai-, nit« Li for liat>' sîires.

ttc fuîmd thai, ni 7d. per unit, tilt.- aiintial hiorse.lm-pwr n-i ht'
accordiîg>' ahteued, as sliotiiu tîte table.~

J'o-wer-~>~~~f.~> a Central SÇiuuii.

S.ot or Board of Traiute 1. il. il Il. it. il
uit .... ... ........ 2 3 4 5 t 61

(Cast cf mntîîui tîr.îte 1
tiorsr..powrr for 3,0~ £ £ £
tianits. .. .. Ia9J23.3 33-543.9 54.2164'51

Il. il
7 8

z £-
7. 183

It is clear, front ibis table, thai tilt sinaili user or powecr Wilt
only use an clcîroaîotor if lic rai gel current ;îî about 3.1. per
unit, and, tinlcss electric Iighît companiies can supply ai tlus
price (whicl aI tie prescrit tine <lues not sem likcly) there is
no piospcî of supplying clectrie Iîower t0 sma.-li factorics tranit.
ing tlie potwer contintiotsly. Anioîlir isav~îg k <lat <lue
dcmland for pnower filust, in 'tinter ail alny raie, cbvcrlaj>l the
dcmand for light, thus raquiring tha crciiouî of a;iditional plant.
If, howcvcr, the powcer is only requircd intcriicntly, tlien the'
alecîromlor is by far the cliiapst instrument for pîroducing il,
flot only as regards first cost, but also as regards wvorking
expenses. Thare arc miany simili irades in wilîih primer is
îv:întei Ont)' for a fcwv lours during ihe day. If, for instance,
tie actual ruinning tinte ot a tllt ks vv hauts laily, Iian Ille
cost of the annual liorse-unwcr with curr*ent atl 7d1. woul<l oniv
ba .ýt 5, a figura which cannot ba touchcdl by citiier steami or
gas. Thcrc ks flic further advaniage of hat'ing ste pouî'er
always ready. Thera is no ncecd ta get up steam, look ta tha
fied pump, open cylinder cocks, turn the angine over the centra,
and ganaraliy (Io the dozen litile îhings whicli arc rccjuired in
starting an angine. WVitIî a niotar ail that ks rcquired is ta turil
on the sw;tci "'han the powver is wantedl, andi ta turn it off again
whan the job is dope. For doînestic purposes again, nathing
couid bc more handy and et onomical than clecuic power
supplied front a central station. 1 hava liera a collection of
appliances, for thia lan ai whicli 1 have ta thank the Keys
Electric Company, and 1 cao shiow you hov eaisv and convenicnt
il is ta apply clectric power In srnall dornesîic nmachincry.

1 have in the presant lecture clealt with 'vhat may le termnec
gencral questions ai engineering pclicy rather ilian wvitlî
technicai detais, and 1 ain afraîid you will hava found te finan
cial parts ofthe lecture rathér a dry subject. The question of
cost is, hlowever, af the utnîasi importance in engineering %ork,,
antI il. was, tharefore, uteccssaiy t0 give il soine consideration
In the renîaining tuto lectures I shail ba able to tui-n tri lta more
untaresîung parts o. uui- subjeci, and bring befare you sonie of
the bcdentific princ.iples, and tedînical details relating to tin'
eleu.nc transmission oi lie powce ai loni; -ind short distanres

fT &e C.rnis id

j ,îîuary, 1892
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DYNAMO ROOM TALKS.
I u a'i. vvi ii' ralic-lls ..îletl %toitiiiCî eu of ut h lli l>.

resîsualire ,as la nia:tcri.illy chlange tire potentimîl différence oftirle
t Mr tilt 011uj .. lait Il1 ie)>% (:S oic utuyd. his t. uIl lie tilt tbe ... lit:rc

tllitlliîuî,i ait (tturentj 6% ai.iti (litd uic îsît.i uite tut tht ilisi ru

ulurent Ita.... 1 liq: cvile.., talt.a>3 i leislit tca a allure tir les .cgrce.
.loati M.. lieuia l.tkit iî> .. e.itt. aa . ti i t.s La~ .ktil ililat.uîut

jt a i .u.. tt.c.t . %%lit do'. f.i tif lulienta dut e titla tilt tit rutitîe.îiaiil

e>! i lie '. taillatt ayl lît, % 1 tilt S. Itou .11.Il t iît bc lmut îeed toi tu ht.

oif an)1 itlprc( Ltl)ic %..allie.
A 1goutl l e.ui e.>uli lt.ît fui a.1 uoilliîtti, t..llerc .t

.~.i..,lltilict i tou îel i.titîd n el h ii sC,.î.lt rcsis)t.tnee triol3

leqc uit.-.suied, e, ta tujèilt:et il& scnies b iithe til ultiinîc an
àidu.î lu0 ait iauî. f tit Luii e.uiurs tire leasi tri a dari,

fatale .. lit.n ai)ii etilt i thu tit %ullifler, tire instruniet is o utlot

lt% e.it:sîtsi.. , t ri lic u3t... 1 du ijul itian b> thé!s that an instîu

alîclit as lie.lî n. ili ,îiîti th.â iii ha: .,uficntl> ligl tebibtio.t.,

litn I îtaia ili, î .. t N11411 %la i alibi ,tand îlîîs .- iîuld nut be

ti-.d t il Itl.
A . ,itltc ..a itt.cd il. ttîe.Uài ira buodi .9 %%.a allai iî aIbtsr.%.-

118-.til vul touu tf Ille .uitceilt, *u îhaî tilt lia>lher the rebibtanee
afi (lit. .ultlitttté tilt iiiti lurupurtion t %rurent nl il tb

tlaîtatlbiil. \\'&li t a ci> dt.-.ttc, neiltt:t iiistiuitienl uuîi> .t

eis.alà puloelueuiè tnl it îîecs t tosute tilt indittu htuid. Ili

1.ttt. 1 Aliitld àts Ihatl nul allure tian daîrce lu fi..c %.lt:

5.,ld bu.i# .îla.. ltu tit) t laleîtclUt aiptere lmutter.

.a, .1giiptt uie.le.u u3 .a iluîl uiliaclit lui lîîe.burang the s-urrti,

.%lît! et IS, ited ait uîîetiîlt .lî b:ràeb, bo hat the cnlîre c.urrcnî Il
asî tiolecîti la iliît.tulc .sc tiirouîîl it. Il ...iil tiieletore bc

St..tlel) t4rndt.stoad tlb.tî il âhlid nul tarai an> e.ull!idtr.ible
itai-li uf tilt it!st.tnec ut ltt. ,dtt.. .%rn tinpcrc niulllî.alîvt

b%' tu tuil i-tiu.tma anc .... tl raid l îetjuircs -46 n.Itts Lt> ctqtl.l
..uat hiîs pc tai 33,oou faut îîouiîdb.

't u t ii% uI csîtî lisar -r a.urreil e.annol pass thtuugh trn>

e..,llde.t..î il IUail à4 Autu apuiti iUit u nergy , jtil «lb %..tcg
ait,-% iîiè tiiathhit .t itii lube, malue ut ils% cncrg) b> friction. Thîs

dit tilt .a3c ofaceliei> There ib nîo pearfet îtiu.us

.. ~le'.îî.ît> Uiî.a-- ia onu.tv o..eî l .1 ýilutITfl

its bui. tnhat uffh'citlm rcbisttnt.e, «antd tu uî.eia.uîîîc ius

-tSs.ii. .t iluît luC -a Parii ut u: clee.hrit.al cner>g>. WVc
diui Iliçit:tuit. jii.tlt tilt ic-...in.c ut oui .tnîuc inîcc *ts lu%%

. ipt-b&IlIlc, ,tu att uus lub.% iii...> bc à eduoed tu a inanimusiî. rhe
itsttacut tilt anuhîie tactez iîîuitipicd b> the bqultarc ut the

ti trent Iloting11 thtough il equais tire number oftwatts iosî. An
.tliuîit.lCte toi st.tlitisli use siiouid bc pro..idecl t0uîh i short eirtuit
uq. éI 1 uî tith and ota.îionall) il nî.t> be used to lest the

isiiiiiilnuis. TIi ib c-,peci.ill nteded î..herc >ouî loadi as
ia.elt.h>t.urinstft, as in borne stationb li.a..aig appru.uilatel)

A. de.fantit ntîuîîber ot Iiiýltb on for -a gi.. n tillc-. Theu tilt
snt.eait... bc used tu bec that tire pointcr ttill i... return t0

tiue siiCposition. On railroad kircuits-, ainnielerb are .î.al
Lacpî bris> .nd t,;11 nul rcquiu-c thîib tcà!. Anr anîme:cer In t.lattait
witij tv.cry faetter ..t-ll cziablc voîî to quickiY locale groîînds,

.and ani arîuîlcer in circulit 'tith Ille buss bairs wtili shlow ah Il
tinies tire total clurreuit going 10 line, and il -,ives you a reatd.

autansfl fui Iictkin,ý against fccder -tiiinic-crb. In this t ri)>an
dcg ti,,;t:sllcn ut ain> ufth oubl untntinat. bt; quit.kh>% notît.ed.

licforc Iea..-îng tue bubiet.t ot insîtrnienus, did you ct-ar se a
bteîni guage on a boilci tlî.uî dii flot h.c .în otl lanî , a

ilairme or incandescent laîni) near îu, 50 Ilt tire face of the gauge
ivas aittays plauiy un vuet..-? On tire otier hanti, <ht 1 >'aî cver
sec an incandescent lairal pî-operly îîlaccd in front oftihe insu-tu.
nuent, or oi an chcctric switcliboard ? In front and jusî abat-c
carh inmnurntnen, -ccure a goose necl, bratcket, anti lct the Ianip
dIropu thon n s.., îj-tt it 'nul t...h jht 'n front oftirec instruinlent , nui.t
gct vuc tif tlab ies iermi r-cuc-.lîcjns a.nd pi.t-.c 4t an fronat uft ire
lanîp) sa sou tuas1 bc aîble lu :ec thc un!>tmiiinu, %-, ithotît beung
biinded. A puctre of tan folui paosted ont one side ot an oardinary
linîp iul -tnswcr. Takec tire cluster OftnîPs offaofyour switch.
tbxari, w..herc licy hîav-,os atlmirably blî;îdc< yaîîr instrumnns.

.-tnd plat.ec tici an Ille guaxse-iictl, htîldcrb bcture yorur inburuinenti
ar.d do net stick ianps arotand on top ot yaur dynamo, %i-hec
Ilîcy consîatnthy sline un votir cyms D)rap theun do..n frram the
ceihing or put tueran on fi'ctures S 10 Ica inches tbov.c your cycs

Il i; handyI tava iat a illip drop troun the eiling jusî abote
C.ath. ai> n..ta. ..thj ,~e .eî 3t.n...: &Il.%%> bc atanlii.,t t.ai.,t

thre sockct. 'LL'ln il is nccssar) tu exainciii oir t bau1 .1 diuî.îînuu.)
.1 linîp iay iii this nmanner bc used tae t.sauniin cec'l port.uî. or!
tire nIachine.

Safet> C.tt«dîcsb~, fui-es, 01 b> tire iaint (ot sot strilîs, til.,
.Lit: Ail tire baruc. Il is an attemapl tu pro îd. .t 3atet>) taI. l îa
.trn clettat. tlistli. TheC tic. &t i., at bim.l inbmjhaiiiat thing. hl

i.. uuld bc a.. crlookcdl b> .t ctia, utlbrci, a.nd 1 tilt tîfraid dots
nul (Al.c îuugiî atteîîmuu froi îhasx. .... huNe dut.. i ib ta iPtuk
.ufttî tilleu. W;tullott ;t .i> tlt q.uebîiou litec ab 10 nlhcîiîv

the> are tire n:cpIus uIIri: fer tlle purposC intcncicd, ttC niutt
t.ontelit nile..C t.i tire ta-t iihat tire) are tilt musot put
3.lfct> guard ne h. t tht. ljrCbLilt hit:i, aînd tir ortci tu .(it

tain>y good o. ielia.lc re.,ults froua tht.uu, ne ihausI, 1,1..0U 3uli'..
tiîing aubout theuru anud iniut îto.u,ant tiret a .terre of tir# uê,.

usntial tactorb to the uucr.îhio out u.r at.
1 ia, 1.C just rcad *t rotenCIt buuk, trc.ttîan,, un tire atsbjt-t.î tf , e.

tra. plantb, tlp.tratub, c-t.., and ha.... ta, take e.arc oft hrin, .titi. 1
find duit il docs, fot ootalna ,t2ank;lt îtfrtn. tu %.tfeu>ty atht
Tire authar thotigla, puobahly, thiat iliy wverc su sunali rad in-

.,ignfi<.ant that the> did biotl de:.. ttnititn. lit e..ideîtt.'
bciic..z is n "big things7, liai..c.. c, ta: lit: hbs. p >ltuit. ai I...,

tbook ofc...cr> t îpe of ai)nuîriu %% ithîuî tilt rivei.urd u tiltc 1'ati,
Ofit C. Our îlluuè;lliîs c fui uli.c .. 1 aic îufuuual'l ...

fo-ined tu tlibtua>guish tilt- % tritu l ts ac tif il) fl,îau,% t. hui tilt

flCu.Cb> of hia.. ng tilt imue.h) nt'. ut lceut> ptes uf tuieni brut),hiot
into requibuluon herc, anîd li.. mbè u> ,.&) fl,(- lcnkalrn, ', tha.;.%
teatput.* 1 liac m)i a...n ïdecas about tire bc3t iilîudch .rnd c.n
tu bc ubcd for satel>e.le.cs but " hatt i: anuther btar>..

A :afet> -cattt.h ut fousc..irc, ab ttc find il li the Inarket, *
barriai *ri .dllo> uf le.td and tini, but if %tc -ait tu bellc..e uIle
makerb, il ab t-uuxpounded ini scerct b) t l.igb pI)red uimait ulit
dt:e.o..crcd thc art atczi man%, oian> )>cas tif .artefui btud), and
the secret lb knoura. uni> to thc partîa.ul.ir nmakci .t(lerti!,inè lit.

.1maue But the tlah ut the i.î...tes as, îh...t thiâ difiituiî prubicîit
é: boi.. cd i thc fuIla... ig ,'iînple manne!i b) tire bupp> hou!,(:,
The btute.kman dise.u..er, îhaî ib ,upi>l Jut he pree.îuîas, and % tà.
e>.pen!,it c mretal iz tunnink; lau%% , lic %.. riteb cu ani urder ant bsut

proînuinent znetaliurjgibt or acl iîauî -. hidi a eadz as folIo.., b.

..- puundb asburtcd b'tieb half and-hatf %%ire buldcî.'tii.
uffie boy then n..inrdb îhlb 5oldes un ulilf.tnt-> tiui spuols %.. lat
baud> prinîed label: p.utîcd un the end., il ab &bîadcd b> tlie b
ut a prnîed table, tilt authui ut %%hie.li a not knottn, antti lirai>-
tîbi> ...uuid bc regaxtdcd lcss ifthc %%.cuel .. nd a rusl> nurc euagt ,
il is dieuî put ont tb he if and iâ re.id' flot tilt uuî...ar%, * prit.,~

.300 10 500 per cent. abovC COSt.

bo "lut-Il foi tire e.unllllctg.al .tbl)C... , nu..it l is be ...huaî 1%.c
had bettci do natull thit delinquent. The bcst ,uxgr-tion 1 c.ua
offcî ab, du nul be.oune une ut the xi.tiiîns. Ilov. tan il b av.oid
cd ; %Il.. tell >ou. I)unît >uu bu> Iralt and hahf boier r(,
other alla>. 1 nsteat, bCILetî a inctali mnan ini u...hîuu you lia..c

confident el auîd Iic.It inonîh %%C e ... ii tell 3> uuh1.10t proLure
ai fuse îiat s au %Il fiiifd iiuîue.h alore reliable than thobe lu

... hil.hà >uu liate becrî Fteutuad uite Baina in /tJLi

I.i drislts.

PUBLICATIONS.
%Nor ha..c at.nt iviuî &bc. 1%.t.tiauus L.ng.ac 1ourLs <a., .llII.intfolg.

.oî.%iuguc .4nd jariet '4st ultlieui Fi .tI.oui r.p Pues uniaining scfc.
en=c (rania n..înbcr oit%. cli known lirnis who hiave tiiese puiicys in aisc.

Mie putlMsers of the jI.u:4xar 7imcL. Tarconto. have? issîîcd a 'Sr)x ner
-and usettil souv.enlir in rte sbipr ofa n .*t pockeî rl I llTRe .iffleltan
Times ha.s renched the z.3h ycrof nts pîblcation nnd làias aur bts: ....ishes- for

a pralonged andt incrcitsingiy u.seful career un the fuiture.

TRihe Jitnunry An-na contains sarong papers by Alfred Rins. I N.liaice on
Hjurnan Progrcs: Paâst andi Fiutrr': Pbrut. A. N. Jannari. Phi. D., of

the L.nîity af t.arcccc. Atiens, on Niotuimett-n Marmage and Lite
lienty Vi od. un Dit. L. onsu) tiflu . Lj.-tu.. Luonel A. Sheldaon.
un l.uuîsssia- anlti 1 l.c..rm . 1). t. NV.tîs. un WValt Whitrmn
t..has Shirade. u. Whi o% luddl)iin,' anti .tveti other %uIle pr'

Thc Ariza ftiiiy nî.întauns il, ariliant rrpeit.tlion and shotild bc in the
homes of %Il tiosîghtftil poople.

.Thc. Gurat Nartiî....stein Tclegraîîb C". horatght â1 stuit .4gninsi thtr
'.Ionir=l Tciegu.iph Co. w hast lines il Icastd in iSSu. for a Icass of 38o.oao
Ver ycar, sllegcd ta havet baen susiained by renson of the cametition front the

C"Anadtan Paâcifie Telegraph Canîpany o.wc cxclusidy MaIntrel TéleMrph
(:omp2iny trntory. whuch il clhumeti il was the duty of the Mar.trcai Ide-
grapt-i epany a prtn. Ibc tupremc i..ourt at Ottaw.'a hits just guvcn
l, .Iifli. %% litd ri s ini I.'ia ut tit Niulntmeat 1cltcgtxaph Comiin..

jaillinry, 18g)2CANADIRýl PLIECTRICAli NEWS
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STEAN BOILER FITTINOS.

~ T% Valves shîotld hic large cltiatigil ta dilweharge lilt flei
stei's tlic buiter q-lin make n% ithtout undtie increcase of paressutre.
'itm'ere pop sarety Valves arc lised, it is butter te havse two
siniller oncs rallier tlian anc, large onle. A goalt arrangemient
,> mu have ons! stiatari PO)alve aînd a laîrger vaîlve af the arulinary
Lanid loaded h)Ii le,. tg and %% tiglit. 'flli large s al% e shoulul be
loatcd ta open only ivhcn th it iaal pop saut c pro% cd insufficicot
tri kccî) loîvr tlle pressure.

saféty valves should hic tried cvery duay by slnwly r-aising
iaci a little froîn thîcit scats. Il is a good plan to tty tisent
saccasionally by allowing flic steanm ta mise tIlium. If tle valves
alie fond ta îsc faist ta their sursts, smuant should bc etc down as
suant as possible aind tlic valves opeied andi taken out and
ciiineu anad oilcd. It a:, d.u»aerotis ta .îttenmpt ta relieve a valve
iliaut is sttock ver>' fast wlîile tile pressure is on. Cases have
CoiturrCt liher£ the saIs b ais buiautî left its seatî andi been
bItaisn with sudi s-îolttice as to break, ais chesi iui kitI asie mari
%sliua ss.tt. foolisli enouih ta tr% tua frc it.

s)afets' valves ilmat leal, are soietincs malle tiglit b>' haogiga
latin ai a poker ais the endl of the les er. Thais i-S a back svoods

iîiethol ai -,a% i steati that ba.s becai the truie cause afi many
buaier exlsuo.If tit ,.tf(:t) %.ilc --annot be msalle ta fat its
se.it atid keep tiaght wlien %hlat, and openaiat t proper pressuare,
ttiere is loînitlain. %%lrong~ ui.h the .lsc Frccîeiatl> it is
cauised by thme valve beiog malle ai ta thin mutai, andl wheas
dit: useighit bea.ir upon i, il > itld- tnd gels ont of proper shaipe
rlie ani>' reamîedy as ta break h tmp) anîd gel a stronger onte.

.tsnetiîines pices oftif ut oroiler bcaIle us ill catchs an the salvc
suait uvîen stcanm as bltauving off an tI dt eni.u. In ibis case,
tutc sale andl sc.t tioutld be grounui togethmer %villm a fiir fane
cimaery pasvler anti ail, tînilat. gomt be.triag as again obtainecl.
t.tre bhaouald l>e i.tlcn ta fanishi the giinding ini sorti a waîy as t0
get ati the pan der norked oui , and il s butter tu hase the %îater
lit sthu biter flot usIien it is being donc, sa deat tlic valve and il-,
scat mas> bc as neauirîs as posbe.the saine teiper.îîîire abs
they uvill hic %wlsen sieaan is îap.

A SIMPLE METHOD 0F LOCATING ARMATURE DEFECTS.
13Y OsituN P. Loss

At.î. clectrîcians are L%,.tsc ut tht mars) trials uf be.tiuhing for
aîn armature "short circuit." Ont mncethod is ta run tIhe arna-
turc by the usual bhtini; lanid c'a.ite the field , then b> obsering
list heated parts saine adea inay be obtained %vhce to commence
.carchang fur tht trouble. Il iill bc understood that the aboie
%% a1l oni>- appiy te thme short-carctiing nf a feus coils, for sîhen
thse ushale, or nr-irly tht sîhale, .îrnature is closcd on itself by
the lava adjacent svirus touchîog, runoing in an ex'cited field ivili
naa-m Il .11the wires and, oi course, ne locating is possible. To
.std ta Ile trouble, the smachine inust be bclted up and ruo,
%uhîch t.tkts lime, inrd repeated trials become %cr>- tnnoying.

1 ws'îl nosv describe a method, devised by. tht sviiter, svhich ai
tlrnes bat, beurs erM con% enicnt. '.a arrangement for belting
necd bc made; mi as only riecessary ta faten a inonkecy-s'rench
ta the rim ai the pulît>, ai, beitr still, a crank ta tht end af the
shait. Now excite tht faelds and, to imakze ilie effects more
4narleed, cenect tht coils ina parailiel as tht excessive current
uvîll only be ,sed for a moment. Whcn ibis bas beurn donc flhc
itrongest main usill scairccly bc able ta rotat tht armiature, aind
.hcn only %vath extreme slovness, except ai ont position. When
ibis position bas been found, mark the armature a.i points in the
centre of the pole-pacces A, lu, as shouvrs ira the acconspanying
diagram, aind lit bath cnds of the armature.

Tht explanation as that bath hiaîves ai thet armature appose

ont ainotber ait ibis position ; but svhen net ait thts points ai
contmnasaus circuit as formcd and the resultant matgnet. effect is
enorinous. As the "cross " subi bc futind i lunc of these four
marked point> it hiecomes, dtsî.bcira kus abtis %sbich ane i i,

most likcly to bc found. Experiencc lias shown '.lat il is ncarly
always on flic comîinutator end in the last liall of the %winduing
where thte wires pass dowyn tbrougli the firsi lî.nlf terminaIs. In
aîrmlatures %vlcrc Ille windings aîre cqual, 1 suppose il would bu
as liable: t0 bc ait one point as it anot her.

With ibis mlethod a <lcfect cao bc found and rcneclicd in a
fecw moments, for il has always becît a siumple ilaiter ta rcpair
It whlcnl discovered. *rhese rcsults caos bc observcd in a pcrfect
aîrmature by connecting the opposite sectins of the coinutator.
WVhcn only one coul is short-circuitcd, the magnetir effect is
anuchle ss and the points muwst bc inarked 9Oe front tlic ones
shown, but these cases arc fcw and are soon discovrcd in ollier
ways. The above %ial] bc undcrstood to apply t0 ;îrm;îtires of
the dvîn type wvitli Siemens windiog. N. Y. he/dcipi/i
E',ngiiieer. ___________

THE NEW "W. P." MOTOR.
Vissnos ta the recent Street Railway (.onvention ai Mtisburga wail

andi describeti -as drsigneti for narrow guage sen'ice., lis taisiory wii prove
particuarty interesting ta the sirct raulway friternaity.

Dunargithe hua inng the Thonmson-Houosn conîpansy. ai their works an
Lynn. began iliet dtvetopmnin of a motor especiatty designeti for narrow
guage service As the machine g-cw. iherc wcre incorporai into it many
mmiprovenacnits suggcsîed by extperiente villa varions types anti the demantis
of raihway servic. The tessons of the preceding winicr wcre particularly
Jiepi in naini sandiapplicd. Thc clectrical parts of stet new moior werc so
carcfulty praiectett (rosi mechanicat tnjury. snov andi water. liat the
nmachine look ils statue front ibis feature andi %vas caflcd thc I W P." or
;waitcrproof.' The single rcdociion maltor (known gecratlys **S'R.G.")
that bas been largcly solti durang the cUrrent year is also praciically waier
proof. a separat casing bcing used t0 proteci the condition

When teI W. P>." wcnt inio service on narrow guage roaids ils many
improvemients and ais cxcellence createti. ta ant exteni, a demanti for iî on
road& of standard guage. lis response îo ibis cati a few machines wec
scnt out in t eir record hias been so satiifactory libat the Comapany have
concludet o atiopi andi rcammendi the - W. tl." as one of ttacir regutar
single reduciion mators for gentral r.titwa-y service.

Aniorag the railway conapanies ihat have tesied the- W. P." motor is the
V>t Endi Lonspany. of Boston, andti ai s a siritcîng evidence of the confi-

ltence which ibis motor bas creteut thai tht Thonison-Houston eompany
have reccived an orties- for 5oo of these machines in (uriber cqoipment of
the M'est Endi sysieni. Tuec machine ordcrcd by the West End company
as >ery conserv-atively rater! itiwcnty-fiveta. p. Tht ailier standard site ai
faficens ta. P.

thte motor transit consists of two castings o! steel clamper! togeiher by
bolt i the back and front. tht aile brasses becing hetti beiwcen the two
parts Tht airmature tlrgs are cast in ontee with tht lower half of
site trame, anti arc provîider witb caps so that tht lînîngs may be inspecter!
or renewed wiîhouî disturbing oather paris of the machine. Th towcr hat!
is shapeti sommhat litat a bowl, roîînding tip front a plough-shapcd
botiom, which unîtl stirow aside stones or other obstructions which may bc
on tht tract-. Tht upper liait! metts t lowcr. excepi upon tht armature
i>earings. unherc boltsart left for acccss ta hearings and commutator and
lcr ventilation. (Jnly ont filsti spool as user!. %%bich surrounds ttarmaiure
-at upper pole picce. andi is iisetf conaîltey coverer! by the franie.

A remartrabltentcare o! Ibis machine is the Lier thtz ilS as0 proportioned
ihaat ai is normal tond tht solenosia p ull o! .he fietld is sufflelent ta lift the
armature and relieve tht bearings o! tht, weighi. Thtre witt. therefore.
uncler ortiînaay conditions In na tcnticncy ta bot bearings.

Tht inotor cana bcerun in Aas ain uto theaxte in tact. can betefit stand-
ing in il withoui damage : anti water drapping on il fromn above is shed! off
wiihout gaining tht anteror of tht motor. It wail ite bc seen ihat tht
armaiture. fltt spool. commotator andi brushez asre eompltcly incloser! in
the franie. Tht parts of tht (rame are hingeti together ai tht axte tssa.
11v rtmoving four bolts, thercforc. the uppe balf niy bc swumng upward, or
the touier halt down%%a.rd tbrough a trnp an tht car foor or intona pit under
tht tracr. as may be tonvenient. Tht aature or fieldi spool may thtn lie
casly renioveti.

Not only is site notor. as a wholc, tuoiclad. but the armature is also
arçadt. Tht cote is a ring with projecîing teeth o! a peculiar forai. Tt
coits arc wound bei-wecn theto iet and betr! fia-ml> in place b' w-oa-Clcn
wedges. No binding %vire is user!. aind ta replace a toit it ta only neecessaiy
ta drive oui a wedgt and tht col can bc reLwotindi wiîhout disturbing the
,est or the winding. Tht importance of ibis featuire will bc n.pprecaatd by
ihase whohbave bar!ta repatirdtrum .- rmatures h idrgi otncs
joints an tht %vire. wshere necessary. are etcricatty wcltitd. no solder wbat-
ever bcing user!. 'Mis construction proteets tht armature winding from
meclLan:cal enjury as i as below tht surface o! tht iron cort. Etecîricaait(.
a decitier! ativantaige is gainer! because tht air Kap cala bceti very smait.

Wths perînits of comparaiuely few tomrs e! %vire being user! ta excite the
field and consequent>- requires but a short magnetîc circuit. Praicticatty
ait tht mctal an the machine is user! in the roagnetic circuit. ihus nulcing
the wcigbt o! both iran andi copper sinalt. whitt the tfficitncy of tht motor
as vcry higlh. Tht bruns bottders aire motanttian a groove planerd an tht
(ramsi atongsde: o! the armrature bcaring. By gMvng a qu;trter tomr taoa
bandIt on the brusb !solder, il may bc taken [rom the motar ta eramine or
rentvw a brusi. Tht comvcnatenct of such an arrangemeat is obviotis. as i
absnites tht necessity o! reaclsing downm ia the moisor anti handting a
brush which possibly is hot. Ihc armature shift bal; been matit short and
hiay ta avaîid tht possibility of spnnging. anti is fitd uviîh steel sheuts,
ltas nsuning a proper bearlng ai all urnes In case of wear (rom long use
or scoringfromepl. ihese shlis cao bereplaceti. Tht tinings cf the boxes
arc of ponclier shect mezaî jusi shicIt eaough ta stand the wcar requirer! of
îhem. atnd whrasthrown.-auvaiy w'astelutilemnataI. Tht gears are of stedl andi
arte run in a case filtîct with oil. Thscase la split in !salves anti bas a
hingeti cover through wvhich tht er msy be inspectai anti oit introdocer!.
By Ioosening the nuis on îwa bcinger! bolts a setion of tiis case cans be
rtnsaved1 anti tht pîiin on tht armature slsaft drawn off wiihout talcing
npart tht gens- case proper. Mht smait size of ibis motor permnits iwo cf
ihean ta bc mounier! on a irack of five frct whtel base andti iret ftet guage.

These motor- bave nat ont' bes tlaoroughly tester! ai tht works cf thse
company. but have betra in regular service on severa1 roatis. Thty bave
prover! ihtnselvs to bc highty efficient anti able ta stand tht roalgisat
usage wiihout injury. ___________

The Canadian Etectrical AssoiatFlon wants your name on ifs
memer-ship ral/, ani your adîve co-oftnzfon in behaif of the
wedaie «ind deca'/opiizent of Caznidian dllciicai intersf
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CHAS. K. MORTIMER,

14 Jflitî'î i Sfrref l>Nl MNTexi.

Adi tiaellic fait-%, Xiii kîioipit' on apilicallo. Oiden~ (or adveasing ilou<i
tracth e office of pubi.cation not flater than the i5tb day of the nontia immediatei..

precedlg date ofsue. Chneîadeasne, il emdw:nîrdes.red.
.lbous com so1 the adveaaa.cr. lau, ansaire uiroper coazlaînce ithla te anttuction%

of the adsertaner. te-lutt,î for change shoîald react he office a, carl> a it, th ;nd day
or the montia.

*Ila Ea.aC-TRîAL Nin titt %L e anailcd to subrictilicts in tLe Dominion or ttat
United Suites. pout (tee. for $9.00 per annuan, 50cents r»or six mnth. Th'e price
of salacription ma), Le remitteil 1L3 caarreaacy. lin regsstered letter, or ILv postal order
payable to C' Il Mortimer Plea.. do not senti chequce on local batik% unirai 2S
cent% itaadd for cosi of discount. bloncy sent a utnri.ere-d ltners must Le ai

.. e;&dr' rilk S;utacriptions (roma foteagai txunines canboaced an the <acocral Postal
Union. $s.So Wae annaxan. Sbui a rc:n aiupyable in advance Thae pper %%ili Le

dasconùurd ai expiration lit &crus paad for if noà-tpulaaed by the Lulocriber% but
%here aao such undeas.ianding exista wili Le continued aintil instructions te dis,

cosntinuae art teceaved and ali anecarages pid.
SubwtiLer ay have tte mnailinag addees changed à% often &% desared. ti'h#ea

irderie auaar, alttaay:Ii.- the .'Id ai vairi ai the ,e add res:.

îaapnaî.ab and argulialv.

C'ozic.ikmdente Le. iaiues upoax ail topaa comang legiaamatcay nathin the acope or

VOLUME Il.
Til'îî~CNs>A îeucî NFWS.' celebrîtes ils firsi

tanivcrsary. Il linîs sticcessftilly passe(Ilie critical peioci of
carly' infiancy, and hlopc in continue iteý devclopnîient, side by
suie wviîl ihiimporiaait inîcrstî whirlî il Neckn tin serve, thirough-
outi l.*tnv future yeatrs.
'ritlaank are' herc'hy exiecncd Io every person wlîo contribulcd
ia avy dcgrec to tit stiacess of the fii-st er' ffort. A con-

tiintiarc of îlu'ir %ujîpori nvoîld bc anuch sl)ircci.ited, n% hile ihiose
îîhon în fot have le'nti thir arssti< e ri invittl ira du Sn In

the Çîititc.
Il ;S graitifving In thscr-ve liant "aile' subsarribers aire conîipi>.

ang n~ifli tue îaivat.ttîon tu ubl, questions. It is the privilege of
ci-en suibsçriber in ta-ccive direct benefar tu liiself in ihis wvav.

.as n-cil aî in -issist iri îîîakiîg Ille 1î.i)cr incrcas.iiîglv %-.Ilua.ble in
evcr reacler.
Suggestionîs florai subsclibcrs conaiCfig nieans of sîuakînIlg

flie p.ap>cr beltex -serve tuzints of ils wilcrs ni11aways bc
îv-clco.ileul andl carcfially conNiacrcd.

ht lins bren îlîoaght desaablc in ianake t chiange in the covcr
,)f the piper, sîhidi si as lîopccl iil tuicet nvith tlic approval of
. !i 1=ders .tiid <1i1>l) liciter itl%.ailtge Ille -mnotircelliens

44f :adîlciscrs.

WVitlî tic kinîl assaistatile of ais i-eiders., tilt .îcrkcî
NEtî itl dcoîîbilrss bc abile ici agiais tcport progress iMien il

reaîlîcs ils ,sccOndl aunncrsa.rv.
Nas îSiî bain-, in adl pTt..penty.

A Kwtu-i of :t promîinent *Foronin finis '-li nv:tS recenil>
vsesitinl;and -alter a resiclentr of ùwelvar ) car% in Engatndi,

-aidt Ille gzcaîrnl lise Or tclclplîoiie anti clectric li lit iraii ii.
coutrly %VI a i i-elation to him. Thiere are, lie' said. allre
tciCplaotis ia ti-sr in Toronso thian i London. Englanai.

C lîas' 'l.-Paic , Ont. i% ll utit raaud i sess of ini '* clectrie
girl "hier ni-unr l 'flss Abbsîîî. If paablislhcil .at-touans of lier
doings -are in hi- rclaet (in, lirea o1tlzeg a, cnornuous. An ingrv
huit is-hirli luslstrd à- lira !.tc Is saitd lu ls.îsc laaca.tll% î.îken b>- tilt
lmoarn însd asiade, nain ithst intlîn lis, ncaight ias i,900

pounds, Thar aniiui.il t idcntl> inisstook '.I is Abboi for the
ordinary kind of girl. and lias îîrobabl: tnt vcî recovcrcl fi-ous
luib surrilar. The C.-nauian girl lias long beezu noter! for lier
niangnetism, and nots ihat to ibis she. h.ts added cletric pnwcr,
suea beciiîne% snîp1v i a rciNîiltle.

*lîu \Cxt uns ce Coninuîîxes- of lii' 1 ttiV.ib.iiiit~' tue
nlo direcit oln tilt- ilalinhli s tlt ai t aual 1'iest a

-Ns5o< ,atioli bileant .1 n CCL of lanîge cliii» imeaut i tlie Niçlîîttcaea
Connioîian iii se1teliber. ar itt >m )et tillait of lte resptîîîsîbita's
of office- Thle seuilceen t or kt( ouatls as non% ini ider, .1nlt
stinor li;ts il t liai saîticg ut iiilt i1 riutid t it reg.ardedl ssi l
ilibre îhaa.tr t, it- h .asu if 'lmnt li', Is ai lt .aiu titnaa'aîa;a
es\Iierieur * ili a ontan ia laitilt afr.t a, ) ilt i s ait. A gond -al.
wntAld lie to recogîirie oilly sush -lt exîit ilas aS.s 'ci-e atîilioraed

by (lie Exectitive (oaisiuitCce. î Çali%- genîtleîieiî, :acti 1 ini tlicir
inadivid ua.l caîî.1cit y, tccceded in aiiin g itlesprcatl fimle Is.
ilîeir slîsplay of plilucet l> obpitality, îhvacy -nuil ti stllihî
Coaîsicler il t privilege: tuo.t lise th.price or Ille lioaînrs oui or ilîcir
Owii pockctls, andîc be especiall>' g a-Itfal for the. piilerge n ha'il
they consislcr lin%% bulloii o1î1xîilluiities for kcliicv*ing sîaad-i
dlistinction îrcscl ilieiiselvcs.

Thte offite of ili . 5ctettiq> o/fi/t Canzd, t Irict/ A.ssolaa.
filltt fi 1I N 'I'f Kiti: Si. Il'e.rI, ziproillo, Io 'ticll ildifiss

<iolpp/c<dtzi- foîr nitttbersz/>i a /i e4a1,,tttunt,?alionsrdiî.
fl ilh Asuaci,dal'a» shipi/d lie iiddfre.ssd.

A\ .1nîuaii. a.-ýosic utstti( uraed Nil. J us1ttc ttgrusuîît b ,ciut
dîîring a reîent tri.tl (if .aaî ceai.a la:4hîlt 4-ase. Il n.a> p)rob;tbl%

tlîc irsi finie ili.t rielst o i> liats 1pl.t> tl -in) patrt ii a C.tn.tcia.taî
<oui-t ot jîlsîlse. Afier unlrtuagtlati, n " nst:tuihitîîon
Itau notliing ta o nitl tilt ilffLrîar Of.t, sc.rtt sotae:y, fls l1o110a
ilîejudge stin lîslf berintlsl% t 10 1-ind gra5p the îneainl of
tht inany :and vairicd teclinical terns in wlîich file votaries n flec
science so inutcli likc to inclulge. Thie nord "toltagte'- caîased a
sîay or proceedings, n-hile i %vas explaincl 10 lds satisfacioaî,
and su intacts tissas wa.s talzen over il iha: ise prohably considered
thait icais -. il there was 10 ii. Bt tlîc introducion ofthle l est Of
thinv ont ailier maioller, stîch as Ilî,a aupr, "w.%%%:
4potentiatl," Ildrop." .and soi forthi, mats a îicrfcî pa-railyzer. A

%vitîiesb stated tlî;tt a certain t-ontr.tct called for a ses-enicen
canie poner liglit, -as ilial %"as csînside:rcd Io be the ligli giaci
by a &-as bunier usin-g ive feet (af gas lier ]sali. "l:t
eN\cl.tinmd ]lis lordslip, pointing tu soie extra, aîiscrable buriers
ini the court ritoîf, «". To'ronto g;as jet arquaito
candles !Ne% cia' " and :a fasse sha-de of coaîîciupt crossecl lias,
expressive feattîres as lie loaked i ile ntitzess river lits glas.ses,
wliiich said as platin -as %vords: If vois can (Io tile ip wiîh Votar
foreigna langtiages ,iaal otiliîln li a«mînes, yoî can't font nme ntl
anv sicli %-arns tllat. Ses-entten canudies ! No, sir !!

W::.:. ectricity ais a sottce ai paner ever supecrsede tilt iase
oi steai Years %-,ao soia entliusiatslic cxpecriniienters conta-
clently prcdicie< l h soild. At pre;cnt il is being uscd insteadl

or seai in naty paces b llte ver> c1lericiivtîlil siîa
use- is usd1l produeed b>' Nstin engincs. J: is %nelI Lknown 111.i
sicani powter caai Ix- mîoac tconoiîîic.-ily produced in latrge qart-n
tities, in amne large centi raligine bouane, Iluan if di% ided up %ni%)
a pntber of saluait piltnts. VUsiag electriciti' as :t iineans cif
rarrving ilue power antI <istribuîiaîg il in qutnalies tiglit ai Ilac
uuichines w'lueaî' it is litee, it is founiil uhi Ille piower cin lie
niore canivcnicaîtly.iîitl clita.îy apjîlied. Thtis liasb ihcappearaimt-t
of iakini the piace of sxcaîi, and in sotie oi the d.aily paspers Il
is so put tuani the animai-y i-eiader is led to imagine that Ille
problcan i oic Ileconnijicail prodtuctin of cîccîric pow.%cr ilas
heen solvard. 0Oser illiaty vears :19o, Prof. IZankcinc, of Gltqgotw
U'niversis-, ivnîîng ofîhtiltecctro*mua.ignetîc engine. ponil niai
ali white il slînnvcdi as an cnginc grater cfl'aciency iliaaî1 In%

kmnwn forni ur liet engine. yeî the cast ai producing ite
ngnelic ciar-rt iraNso greal liaai a liorsc powcer procluced bl-

zaic consuaaiic-1 ini a K-aierv cost -v, matach -as zoo horse panver
produced b>. a ý-tcamn englue. tic îamicluided th:%t "eiccîro*
inaignelia cne-çc %% iald ne, tt nis into izcner.l ubc cxceptian
cases nhcaî uic pont required as so- siiîall thai the cas% ai

miteial consurrard îîould bc îif nio iiatk lail)npo.iaicc. and Ille
situtionl oftha, ai.hincr> to bc dianr suachib so 1 nik-c ul vcrv
desiirtlîlc in lî.îîc .î paiane miiota lutl .îfaîrnare.

AT intacrvals during; the l-tst thbre years the neeessity of pr-
siditg titans of înîparting technical instruction 10 urtîsans lias
occupied the attention of the City Couni orTaomnto. Oncach
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ix. .îsioiî flic question, afîci Itaimg hecit Io sarie C\teltt (OI
,iw.i<l vit) vnsai iotis pilesîus .. lcferred baîck. Su frei'eittl>

<1<4. 1: ilicel tiers Face, ct ti s friends ivere ahuinit ready Io tics
p.ui. Il I., tliercfore douibly gralifvung lu tlle fricnidt of file

ns ie ta observ e cht <liiitite auctiont lias .1 ltbt been salin.
Au il pproplriationl of $0,oow for fi lituil pose of founiding a1 le( iin
ç il sdtool lias beeni voied Ini Cotinicil. and a1 Bioard of tMais

.Jis1cmiIn îju îd c<îiitiing rpeeiatit of f lic Ciil%
( tincil, the A*\rchiîtecturail uid tire *Tiadi(es itd Labor Coiincii,

flic- A~sociationii <f hîalionary Eîîliters andtficteMnfcuit
iiiteet. 1 t.a% %% i>tix bect dIcLidtl ilu est blii i aIl pesent bt
imit .r Itoul, lie lie Ici.tîed t liteli centre of t( tils, 'llie course

0, oitot i'.ti lît,î itt yet hecît outi h ed. Thie selet lion of
.uîà>îemt tg bei t>'.tigliî 5. ile rcqcîlirmng (lie ît'osî çcrful

ii',i1deramitn, and %%il, nt: trusbt, be .%>r %ctdsitî (Ille.
deîulilîeilmt loiand a prupcr litats iedge of fle i euuireîtteits
titill uiCtriousb d.îs tif sîîideitts. In sle%% of tite decacience
Cil tilt: rciî' eli > tii il ib fronit tcchnlicai schtools
airt c iîîîig gciîcrct i isiisl rtee tiisiru'4..i onl oral .'tmt cite

S.i1> clt.ra'.tei perl.îituîtg Ii) the sariou, trds,. faci sIiticli
,ui'i gis e' ttl(litloll.tli teresî t0 duc 1îresnt sio% Crnent. Gr.sti

1 iiig s'.icce.,s li;ts t*cicnle( flic classes for teciîical in
sirtictioît '.ondtited for sescraI >c.irs pasi ii tlie cit> of
Moniitreai undesu flic direcutaon of tige Cointcil of A~rts anîd

Ni.itifcc.urs f <lie llios ie of Quebec, anrid if equal inter
est 5 mianifesîcul, tlle blui(Ccsb of flitc Tocronto situtol stili be

I»e Cazadjas IYlrictl . i ssocia lion aiins té )5roinae ec/-i-
* .1 ufrnf.sin 7'ej r:t of the Doinpion, iz,,d faindtude il! ih

i.' Cs ain invitation 1<> tcco,,:e a :,ze,;ber.

AN effoîrt is belitg mlatie 1» tire Lenlsus Departnient ;it Oita.-t a
ii obtaii flicte .cbbar-y data for a special scîtedule fur flie elec

trîcal 111tdustrieN of Lanadc. rlîe inforgnttaion required ttiii

lithded Itle naine anrd. location of cadi comfpati), atîtount of
Ca.pital stock, datîe of incorporation, nuilther of eiploN ués, aiount
ofl yenriy %t ages, iuieer of genitturs, nusiîer of lights .trc .tncl

itcandlesccntl, nuitîibe: of niolors, ilileb of stire, kind of inotoz

1)i)sVcr, capacîîyt% of stationt in Ilorse pou'el, iîuiîîbcr of<isein,

iublic builing-, and buiness platî ts for ttIltii ligit S sîpplied,
.lîiacmltv of stationt îi ligîit, naie of ,.%is tsed, and iiiftie

s:.ISC of e.ric rassay cuîpu iie ititibel i >f itules ni iîsack

ibper.itecl and c.trs used. Tuhe circulti.tr (if flite Dominion Statisti

c-it1 requeting comtpanîies to suppl) fltc a-bus e informaation,
ex.presses tilt opinion litas tîte aimterests ofa. rapidi> g;rowving
indubtry tvill bc prouttotcd b. fltc lireparaticîn of a speci.ii
Nehedlule.' In ssbtt ia iib rebuil t a tbe achieet] chtiose rcp-
rcsenling tite elcrciitrssare ali inforned. Tilt stale
ntientt iS ittade tuaIt aul inforn.îtion gîtc Sb is l b trictl> ,)'itfi
deîtîal. ani as te relurîts ssii bc pubiisicd as a tshcîlc, file
identifications of ait jîaiculiar fii oi conipan> is impossible.
Il wiil, of couîrse, be tî malser of iiîlct lu knost flic e.\tcilt of
ciectrical interests unl Lanarla, aînd rte ratîe c>f thet' de,. clopitnent,
tbut stitetîter hite publication t<if titese f.its st aui bc proîttotit e of

time intere-Nîs of 1umuns engaged mn elcî-nti.l industrie>, ste
htate not flit: nîv.ans ofj'.idgiing. We presuinte tltat the<;sc
titent htave tn bms orte object nuit apparent froin tîteir circuiar,
sshiclî ta tîtent justifies the iiiitprtiic tif tib btep. ilt ina> bc
tice infonnamion rcqumru ib asiu cnahllc lisent îo judute ushiteir or
tint flie preseîît tarifi onitrnptirscd eci.,li appara t_ is buited
lu, ILana.diit rcquirciîemîîs. \Vc c.cn uni% pcuilc on tItis

îtea1d. I 111 lV .%sq st-c Irtisit 111.11, te i1forin.ilion souiglit ta bc
mbaînd ilii bc clheîfalii solid I lieue ton bc nothing

gnined by tstlîioildiît si. \V .itn oni% hopc llas, stibe use ttill
ie iade of it. andI iîi if the restît (lacs tnt tend in advanc fic

llrosrcss of tc electricai indus.trie% of Canada, i svill aI lcasî
tinot prose an obstacle in île st-ay of îtrogrcss. In connection

sthtilt% uit ijccît Il ima, le sitsîd chmat fice report,; of ihe
cicmrit liit inspeclors of tîte C.înaclian lire nesrî<

.\suma ion htat fi.1 lte arc noss in use 3,500 mile, of cer
Tic.il circuits ; .oo dynamos ; :oo niotors - and chtai 2,ooiarc
iights and 33,ooo incatndesccnt lighîs arc burning nightiy in
Untano. There are i uitieaîion in Toronto ecric motors

rcpresenting a caipicity of 500 itorsec powcer.

Tii E fact %vas rcenîly înentionecl in tiîis pasger chat flic~ ('l%-
couincii or Toronto bi:î appointcd the aîctintg C'ity iEniginŽect and

aî provtirïal landi suîrvcyor a dcIe>gaaion su visil L'îuîei siaie.s
cics and file Street raiiway conventîion atl Pittsburght anud in

report oi file best mnotive powter il) bc adopîc in filte allerslion
or tire Tloronto Street railway by elcctricity. 'l'le gentleîneîî, as,
Ii ei iouisi stai cd, wcrc flot qualnfied by Ilicvints eduicaitoit or-
experience Io cstimlale ulie ineriîs or tire varionis sysîemls of ece-

118< strect car propulsion, i fori itereon thit own opinionis.
Not%%tnlt.i;ncitg titis faci, lîowcver. wc are frc Io say tinit thir

report recomnmen<iing thie.aop)tionnoftîhe oer-head trolIe) s)ystent
.1h tire ont> oile ithici cars ai present bc dc.pendcd on t0 >give

%atîsl.tctor) rebsits, is entirely justified b> tire circuinîsî.uces.
ie iniformiation containcd in tlie report iniglit cash>it l> eit

scutrcdl tith tlie expenditturc of a dollar or tilo for postage.
Hato iii- securcd il by fice iost costly inethoci, il mnighît rea1sunl
abi> bc tll)pposcd tchat tlic aldertnen wouid atfai flic grenier
%.litre tu si. *rite report itas considered and :upproved hy flic

Bloard of Worksb ani Esctit e Contiiictc, andl its accelitaii e
se,.aintittd t0 tire council. There its adoption %%as met i>y au

protest fruti a compati) engige<l ini the nianufat uic of storagi
batteries, %%ho %wanted consider.ition of flie question cleferrecl for
.1 period of thrce mionthsb to git e cient flic opportunîty of naking
a practcal demnonstration of flic peioh of ihie;r s>SICem»
TIhis ib.the saie coimpan% wliich souk ex~ception a )ear ago ilu
solfie remnarks in the Ei.ErrRmcAi. NF*ws concerning tlic iierits.
of storage batteries for street raiiwvay %work. They ciaiiec th:ît
thecir battery was mnade on a newv principie and chat in ils cont-
btruction the objections contnonly urged against storage i>at
terres lhad been overcoime. In order that these laims iniiglit be
cstabliied, we offcrcd to provide ail flic facilities necess.lr> foi
ar sixty days test of flfty plates, but ttcre unabie to indIuce tire
company t0 submit their apparatus t0 flic test. Ouîr offer to
puiblish the results in full witbout charge, proved flot ta bc a
sufficient inducement ta theni to accede ta our request fThey
btated that iii March os April they wouid equîp a sîreet car, and

pn flthe tracks of tlic old Toronto street railway coipany îtouid
publiciy denionstrate the practical utility of tlicir systent. It is
tu be regretted that 'March wiii soon ha% e cone flie second ligne
wîitlout vvitncssing the fuifilmlent ofthis promise. The statenment

%tvas iikcwise Ilnade that the contpany wvould rit the Montreal
electric.îi conveniion gite s. practicai demnonstratioiai of tlie
.rdaptatbiiiti oftheir sysieni 10sîrettr.uiiw.y work, Titisp;roinise
iso failcd of fuilfilment. In view ofihese factslierequiest widtl

Ille conmpas» hat c prcferred to the Torotîto City' Coimiril desers'es
no consideration untess ix> the liiht of anr attenipt tu obtain

clheap adsiertising i tlie expense ofra great public iniprotement
11y reason of tlie representations of the cornpany in question, and
of certain aldermen regarding tlie undesirability of flic troue>ý

stcand on account of a Pros ision in tite agrecîttent bctwceeîm
the Council and the Street railivav coîfipan), cht tlie coiintm
afier ht.ting aflopted a systeni, shotîld flot bercc1uired toi change
tire sanie for a pcriod of thirty years, the Couincil sats fit ta t-cfer
baick tire rep>ort of the "ex'perts" for further consideration. Illte
p)ro)s iionrefcrrcd loin îlîeagrciennî n.» noîbe a-tuise one front
flie cItî>s stancîpoint, but flice agreemnent las ing becît ratifieci, it
is nois rather ].tec in the Clay ta seck t0 htave it alîcrecl. Certairs

il185 thal the conspany wvould flot havc been willing i any stage
of the negotiations 10 agrec t0 chanîge ils systeni whenever
rciiuircd b> flie city ta do so, wvithouit sling front the rity in
return inuit-h marc liberai ternns thans chose under %% ItkhI il lias

.- grecti to operate the road. If the cily dccidcs that il wiii flot
adopt the trolle> bystcent, il :ssay have ta stait a considerable fiie
for sonscîhing better, ani if il w.uts tr right ta conipel Ille
çonspan> to change il!, systei svhen it nîay bc thotaght leýsis-iblr
chatî il %iîotild do so, thc rc-opcning of flic il-hole question iîh
attendant diclc> anrd pc'haps litigation, is likely Io bc Ille price

sthIicl inuist 1>e paid.

NEW YEAR GREETING.

MRt. R. A. Lvoss, l.oncion, Ont., %%-dies in clicN~î~ as
fohloss *Entcloscd find Si. Tire F.Sis sery iiterestus>.
and instructive. I ssish îî success, andi trust it nill rccive tlic
support il sa justly dese-rves.

I-tank 1. and Wm. K. 1. Thnning. of Toronto. hac-c lx-n granit a
pirte na telcphnne rceivmr
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CANADIAN ELECTRICAL ASSOCIATION.

Al4i.. yots a nieniber of tîse above Association ? If not, WlsY
nt10 I lave you receieui a copy <If tihe conistittion andi b>,-

ian-s axd forait ni application ? If nos1. %vrite tw tIhe Secretar>'.

snettioning thse f'act, antd lie will be plcased ta forwarcl ile saine

Associatins, oflice of the EI.citicm- I.S 14 King street

'l'lie Asbnc,.atîon lias a carcer of useftilicss l>ciorc il, antd

Slsould reccive Ille licarty suppoît ni ever>' person ilitcrested ini

(ite ltrogruss, and wcelia.rc oi thte clectrical industries oi tise

cautitr>'.

Thse tilsinbursIip is divided into two Classes so as to essable

students and tîsose interestcdl but nos actively eîtgagedi in

electrical %vork, to receive tise beitetit oi attending mneetintgs

tif thte Associaution and of rvceiving copies ai tise proccettings of

Smih ntleetings on1 payient or dti îodcst fée of $2 pP~ year.

ilînse wiso isre ,ICtivel% cngaged in clectrical enterprises

n'stsld fiîtd it to Ise ta tîteir aulvaittage to becoisse active sîtembersý.

lly dsaing soi tihe) wvoîîd be brougit into contact svitls otisers in

tit saine pursuit, andi b>, ccîtspar:itg nsotes, votid ulerivé nusuels

V:slaiable instruction.

Trhe electricali ndustry hb attamneul it ls present impsîortansce

withiît a ver> brît±f luerlou. l'lsere lias been a great deal to

learn, little tinte in whici to le-iriln and test' in wiiomn to go for

inlstrutctiont.
'*llere is, nîticl 'atlu.ilel iniforiistuii relittung to tise urt.Lessftit

Mianagemenst of cicctrit .hîîîaratus waish nisîch tise owners and

useofn stics appurtts ilt Lanada requiire to beconie
aciquaited.

1i, tise Association are l'ici' whio have wilsnessecl tise deveiop-

msent of dt: intdustry fronti ils earlicst infancy in titis country-,
whîo have bieî face ta face waish îttost oi Ille difficuluies, ande
whiose experiencc, as hisalre.uly ksen said, .%-ould bc nsinst hlep-

issi andl valuabie to ever>' incorning iseisiber.

WVitl tise growti of the iisduastry cais tise necl for organiza-
lion on tie pari ai tisose engaigeci ini tl foi tise Isurpose or pro-

tccting its soteresîs agaissst legisiation oi ant uniavarable char-
acter. liu tisis direction ise Association is likely ta prove, as

dtis National Association oi tise Unsitedl States lias proved, ni
great advaistagc ta its issessîbers.

We are pieased wviti tise ilsîcresî wisich lias tisus far been

soiviiii it isc isovcinent, but. wvotsd likec ta awalccn ilhe cnîhusiasi

afilssany otisers.
'l'ie travelling repiresentative ai a Taronto suppi' Caompany,

tralled on tise Sccretary a fcsv days ago anid got copies oi Ille

constituition andl by laivs isai lie issiglît ilnake -lis effort ta sectire
niemtber foi thec Associatison. RZeprcecntaitives of otiser corn-

ptnies are requested ta foiiosv ibis svartlsy exiismpie, flot forgetting

ai thc~e issue ta )lave their awn nasnes cat-ollel.
'l'ie Execuitive Coissîsitîc wiii Isseet -Ilortly, -hcn sscps Nviil

bc saken ta exteisd iis eser posible Wav tise intercsts and
stîluectci othte Association, andl sike provision for a1 pieasant

ani purofitabie tlime ini connection stiti thse iirst annual meeting

io bc helel in Jttne in ilt i ) ai liailsîon.
I-arvard sissdaeyyot:r application for islnbersii, and

take a Isanci in *udlvancing tise interests of ise Association in
coi usncin wvtl vottr attst.

P o )-c -nf Mhai fî?n 47 oepttif ion tht caia! a<md brains
)-ou havi :n-'*esfed in the edrital busudnc.s «zre noi as rîl
all 4zs thoy otij/tt I Thti ),Pu hould eewme a -iiem&r ofj
Met Canianm Elecirica) Assxciatiorn, -.thnn, iii ca'jundrion Uvill
> o.it fi/<vrn-nki >-t'ouil kc in tz./nssufn to etiork nj/od5

Ai.r the ynru'tsI ./ rs<JJ1 c.),'jjiins.

A CONMMNENT DIAGRAN FOR ENGINEERS.
lv Il. le. COOK..

i llt'.VF becît ask'e< inian> tlsmes by engineers saine Plain,
%iM~llt, way tf detcriiniing Isle poisition of the valve, the différenît
points of sîtroke, etc., and for tisose whai arc isot fansiliar witis the
Ateier dî;sgsrus, %wisch 1 consicler one of tuie best, 1 wvill gise
bI)to%% .1 sinile wvay of îclling Ille position or the valve at an>,
point of thse stroke. Assy cnginecr witi ordinary instelligensce
slsould be abie to undcrbatind tii stitis vcry litie e.\platnation.
Fýirsi, lay ont the vaslve sent on1 an>' scale ;that is, a section or
the seat. llace the valve in tuie position you wisb it at the

bcginîîling of the strake, crin
* other wvords, wvith the desired

ainounit of lead. Non', la>,
<$1. tIhe length of the stroke
osf thse engine on the Sainie
scale by drawving thse stcamn
ansd exhatist lines down froîn
valve scat, a distance ecînal
to the lcngthi of thse strokze or

> I - , the engine. ien at'the cuit
of the stxoke drawv the valve
seat, and dr.tw the valve onu
tîjis seat in the position it

S should be inii when the piston
I s .-it the other cnl of thse

'v-ht roke ; or, as5 ztated befure,
'i place tIhe valve wvith thse

* I dcsited amnounit of lead fronts
this cend of the stroke, it nou
having its opening or lcad on
tihe opposite port, as 515052 Il
in the illustration. No%%,
draw ani ellipse on a piece of
cardboard, înaking the lengtli
of it equ;sl to the stroke or
thse eîsgine, andi its breadîls
equal tn the travel of the

valve. )ras tise line tlirougi it lttngthwise andci ut the ellipse
otît of the card, bcing careful Io anake it as accurate as possible
Now, place one end ofitise ellipse wvith ils centre Une at the edge
oi the valve aîs sîsosvni in tihe cut, and thîe otîser endu ai the
position ofîthe edgi: of dtis valve ai tihe otlier end of the stroke.
D)ras' thse ellipse in tis position anud thib % ili be Ille line tilt
valve travcký iii thse forwasd and backmard stroke.

Vois can space off tIhe stroke of thse cogine in incisesand front
anv nunibcr of incites on the endl of the strokzc, yoss cani find dtis
position ai tihe cdge oi valve on ellipse Une.

If you diraw the saine ellipse front edge to edge on thec
em.haust liort voit cati g~e the opening of exhassst tise saine way.

1 think tient upon reterring ta the illustration it 'vilt be plain
cnough, and tibis expianation sufficient for any engineer afier
knoiving dtis strokze of bis engin;, the travel af bis valve and
dimensions of sent, to iay out a diagrain oi bis valçe in this way.
0f co'îrsc. ise angularsty, oi tise connection rod tviil make sonie
ditTere-nce, but titis is not takzing :hat in consideration, ani still
do for neari>, ail liractical purposes. Scientiftc Mfachinisf.

'Thi Toronato tncandesrcnt Llctric Laght Conapany (limitel) anisouncc
ihat a cash discount of --o percent. wilt ecallowed on atatwtrnee
for incansdcscent icetic light afier januaiy i.

Si is proposcdl to.tdopt the trolley systemt foi a ncsv line of llcîric raalway
te tac constructed front thse Boanaventure dclao, ta St. Cunegonde and :Si,
lienri. ini theciay of Nionral. Eight motor cas and about tustisc tmflcrs
stili bc required.

A mov=cnn as on foot wslth thse object of brmnging about the amtalgama.
taon of the N'es lisanswick Flcctric Light Compan, of St. John. ZN. Il,.
msith hic Ga.s Camp.-ny or the Eýastcrn Company. Thse business to bac donc
sili flot wa-rr.,nithUc cxistece af thre coniipanies. A gcntlemnan who wa-.

in Si. 3ahta reeenily expresses thet béche! tI% the G-13 Company M-111 secure
control of the Ncw Bnanswielk Co.

%Ir. Thos. ichales. rif Hlamilton. lias been granicd a patent for a pro.
ecss of xnaking a hcating and illuminating Ma by thec hizf ugtncy oi pure
or pinetacally pure oxyçen. in a simplificd fom usiercin the strSam of
oxygets imsel ~cr,es the lieut for continuous gas nsaking. and fomcis a
portion cf thr~body or bulk of thse gas itscIf. and aitisasame timc gcncratcs
isufficient conlinaous him% ta dcconsposc simili. thc products of which aiso
enters inta and forns, a portion of ile bodly or bulk of thc gas, or in other

wod.using a gas to maire a gis.
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SAFETY VALVES-THEIR HISTORY, ANTECEDENTS,

INVENTION AND CALCULATION.
lI l~*~Vi.l.tAM% IiAiiNir i p v

(i iîntittuerd/rmî l)«r,,îbr a.e
»i ie experiiiiemîts %veren rude by David Rowvan, %vitIî sîtamî rsutfrulli
ta 45 paunds. mile clîject wa ton0scertahîl thc imcease of pressure in .1

bailei whlen aIt tiîe st(ait raisect wns ailowetd t0 pass away Iîy the safeîy
alvv,. îîîsseit tute difTercat prsurs 'rite foilowitig is the table tif

Mesult%.

13.2& St'an l'rci'tiie Lit c Viiglit of>.i~ O Presure of lcreasc Vat' Of Seaî
ES rose t0. in of steatfl Inches. in pouflUs
-. 5 ouiis ,- Pressure Dischargtîl

5 i3 a6c 0.325 3-39
Io 19 90 0.255 3.223

1.5 2; 66 0.18 268
20 30 SC) o.16 2.676
25 36 44 0.1425 l 2.7
30 40 o 33 0.1262 2.58
35 44 25.7 0.1125 2.466
40 48S 21 0.103 2.437
45 J 52 _ 15.5 0.097 2.41

M tilt flat-faced valves, accorlimg to tute Etigii liardl of Tia ti e. haif
of -nie sqnare inch of rire.% per foot of fire grate -

tl' wteîght of btanu wV.-3

l'tir tht' valt' SUtS bLîng bcvel t 11 an ngle 0l 45

- t> > Wgii of sit-ini discharged i er mintute prt square foot

2. 8 D of fire grate.

tl' guides, or wirgs. of tlîe valve wvould reduce tlt clear opening îy CUi
cîw inth. for whiciî nofiltonvance has ficeua madle in tht' above.

llies i3rownIle. one of the' comnîittec of the' Institution of Engineers trn
Simili liuildtrs, in Scotliad, in bis experimnirts on safcty.v.sive openings.
fouinitliat with a sjuatre-edgeil entrance, thet' lowv cf stteani %vas reduced

rai12 10 14 per cent. Tht' safety valve, as gencrally nîaidc. canrot tac
co:îîidered as presenting a mueh butter cntranze to the stcam than a squîare
edgeda orifice. In îmking ihis 14 lier cent. aiiowarvdce. tiîc weight in pounds
of bteamn discfîarged per mhinute per square inzh of opcning, with squa-re-
edgird emitrance. corresponds iih very riearly three.fcurths of the' absolute
pressure in the' boler, as long as that pressure is flot less tian 25.37 pounds.

lEx;mnpli of ibis are showîî in the follawrng table:

Wceight di- ~cgids
Absolute charged Wetig. hgdt s- c.fîriî

l'ressure in inch cf orifice
1l>cunds pet svith rud minute with of absoluiterudlsquatre.edgcd Pressure.-;quare inch. entraince. per~~<

mtinutte. nie

25.37 22.81 19.6 19
30 28.84 23 22.-;
40 35-4 30.5 30

4S378 34.2 33.8
44-06 37.937.5

512.59 45.2 45
70 61.07 ;2.5 I 52.5
75 6.330 ý6. t 56.2
90 77.94 b t' 67.5

100 86.34 74-3 i 75
Tcares of Gpcning requisite ta the' discharge of any given constant

ucight of steani. it will be observcd, is very neariy in the' invers raio o! the'
pressure. Titus. %; hilc 3 square inches of opcning. with squtare.edgcd cei-
triîlce. %vill dîsclîArge3x23=69 pounds iveigbt cf 3o pounnis pressure per
inute. a square inmch of opcning wvill discharge 67 pounds pet miintute 0f

no pounds pressure of sicam.
The' quaLntity cf hent. howvever. requisitecto generat' (from watern aiueo)

67 pounds wei-ight of sicani. at go pounds pressure. is only ix per cent. less
ihan is reqtiired ia evaporate 69 pounds ai 3o pounds pressure. The' boler
ahich %vil] gcneratc 69 pounds o! sheam pet mrinuîte ai 30 pounds, cannol.
tticreforc. possibly getm.rte more than 07.7 pourris ai a pressure or go
potnds : but many exper-iments on record scees ho inîiicatc ihat the' deflcier.cy

-il the hiRht'r pressure is more than ten petr «W.
In ordinary marine practie there is not oftea more than z0 pourds of

coal eonsumed pet haut per square fout cf fire- grate. Undcr these candi.
lions. tht' aiea cf tht' opcning requisite to discharge ail tht' stcam a boiter
catn gencrate. corresponds to Cotir limes the squitre [et cf lire grait'. div iriev
by the' absoltite pressure (pi.;)~.

4 G
or A=-

P+-. 5
A'u k. 'st. -'%ultiPtY Ille square (cet Of the' ftre grate Ray the' nimber 4

zd. To tht' steam pressure aîid tht' nîtnîber x,ý.
-i. Dividît the fitsi by tht' scond. and the' quotient wiii lic tut'

area ii square inches.
Tht' English loatrd of Tradc aliioa'anct af hiif cf ane square inch aiea of

%~afcty valve foreach squatre foot of fire grate. lcnce, the lift of valve is
proportionai to the' diamcter, and, invcrseiy as tht' pressure. For adischarge
of 3 poiands per inintitr pet squire foot of fire geste. lthe requisite tifsin

siîiiiî± 1. ini i (ic liuîter ut il î uit f.ied ulte. diideui by tleutl *îbOluttm
plressture. Tmis. liowiatr. dlurs îlot nlilin ho I 1 t: lt'ss limai 2; pt ilti
1 ic pottilîls lier gatigi. luts i 5i). ýPt(

'lmake. for exatiflelt. a.t fety valve ý; iuches tit diaieter- sg.b sqîutre
IncheCS 11i art a, wluIIchî COIM!11poîîIls 1 2 m 9.6= 39.2 (Vt~T'fet Of fire gette,
wiliell iÇOUtItI qvall)or-te 39.2 x 3 =117.6 pouidas cf a ait'r per iitite. lIIeii,

silice t'e areai A In square iîches rettisîît' ta cliscliarge mîuî v eiglit ri lit
îlîiiilis cf tis u per miuiitte at tlre pressure p si s., vi

4 tu1
A -

W'e %%-ouilt ha.ve'. ly trtlinig tut' preissure j>P4S. andi< the' Weilii '- i i7.6.
hIe an-.i

A :=2.61 5<îîtare iluches
3<(454-15)

whliciî corrtsp)oiîil-< ta tlt apening o! a Ii.n.iaced< valve. .ç iliîcia lin fl.aiîelr,
%%lien lifting.

LIi2 L-o.i667
6o)

l'le circtiiiifercsite of a 5.inch valve lieing 15.7 Ircîa. ndi 1,Ç.07 x 0. '6(6?
=2.61 squire iiîcles of opening. as stated.

Wme th' ingle cf bit of the valîtc iS 45'. tue lift required mii ucheb is
2.81

Lift h=-

WVictn a boiter <s regul:trly firt'd. andt ail Iît' sieai gencrated il ischai gril
throtighlita ordiîîary safety valve, îtnder a successionî of different pirLssures.
the lift of valve. nîuitiplitd by these absolute pressures. siînuld bc a constanti
quintity. ibrovidt-I tiîe sanie qtutntity of tieat is constantiy enteîiîîg tilt-
boiter. and lirovided. aiso, ihat It absalute pressutre in tht' boiter, or the
Pipe bclOw tht' valve. is nos irss tilin 1.726 tlmes the a-bsOlittc 4,ssri f
the stent in tht' clinîher above ttîe valve.inataeleriiîadeciit
is gererally iiîîanifesttd ant the' higiier pressures. Hence. tht' sus3îieioi of
samne corsitrablt' loss of lîcat nt the' hîgiiet tenîperatures. Ji fias ben

stiggeshed that thls iîîight be aceotinied for lîy tht' ioiv pressute steain
cairr% .ag w:tter along wiîiî it-retardîng its niotion-and ttîereby requiring aî
targer apenirg : bit îiîis avouui oniy aggravate tht' case. biiacL tut' s'îii
openmng watîld pernmit cfa uch larger quantiiy of heat beiiîg dîsclîarge'i
front tht' hoiter a'ith %%et tlîan with dry steani. This phenorion îîîay lx,-
sîîggestedI as one%% orlmy of fuither investigationi.

According ta the' Prussian laie. and allowîîîg 36 squiare* fcet af lîeatîing
suarfacer per square font raf ire geste. tht' arra A of.-vufet), vraite hé.

36 G

A valve cf his sire, Mihen (ti open. is capable of ca.rrying aira>' ii.
tintes the quantity cf steani generatt'd ai the' prcsstîrep+ aS. aiîd tlierteforc
wmtll, ai tht' cestgn.itcd pressurcp+ 1,. be able ta discimaige ail tht' steai h>
lifting 1.36 Ixtrt cf ils diaîîîtier.

At ttbsolute pressure cf (57+ 15) 72 pOUtIids. the ltilî miii V'us-an
laws lîrescriîbe preeciely tht' samne arca cf valve. Tike, for exanîie, 2a.36
squarett fret cf fire grate. %%hmch requires. by British ride, a valve 10.1s8 square
trnches iii arca. equal to 3.6 inches diamecter. and a% lich. if flit-faceil. a'oulîi.
i a p'ressître cf 72 llcuné's. require 10 lift

2 X3.6
h 1-t ofaiî1 inch

72
*I*hcn. by tht' lrussin rule. tht' ares of valve is. for 20o.36 sqtuare fret of

gr.ltc anî 72 potintis absolîtte pressutre.
36 x 20.36

A=-= 10.18 square inches.
/2

eqta to 3.6 inches dianîcter. anti the' requisite lift is fîli.inmcter 3.6) as5
beore:

3.6

llt' circuîiference cf this vaIve heing 11.31 inehes. %vould (if tilt-facetlî.
bytlifting h=îo of ait inch, give aclear opening cf x. 131 square inciieb.
whiclî Nvould. ai 72 pcilnds absolute pressure, discharge Ji x 72 x1< . 131 =
61.o7 pountis cf steanm per minute. andi which correspondus tu03 pctînds pet
squaLre foot ol fie geste-as =036X3=61.08.

At :tbsolie pressures cf ,36*pounds, the' Prussian tiev prescihes doublet.
andl ai 144 pounds enly haîf tht' aiea cf tht' British.

At ail pressures aboya 1t.7.26 aîimosphcres. lthe arca of vavealen fill
open. hy l>îussian ruit'. is tline timcs that reqîlihite îc discharge ai tiît
stcani geneîatcd. whilt' by tht' British mît' si is (Ctir anal a iîat(tinies at 36
potincis pressure, andi cighit'en times more than is requireil at 144 Pîanîds
absoluit' pressure ; andi this is -%fier ailowing for antr cîaporiticn cf 3 Patîrds
of %vatet per minute pet square foot of rire gr.tc. whiclî is consiulct:alîly mîore
than is usuailly reniized ini marine practice.

Mieore thr ordinary valves risc anti give sufficicrit cpicning. it pressure cf
sl'ienit freqtaently greatiy cxec'ds the fondi under sihuicli the' valve begins to
irise. lienc time requirnient cf large arc'as. WVii a properly constniciîed

valve. liowcv-er. sucb as maîy rowç in uie, wlîich rise une fourth cf iheir
dihanîcter by antr increnitnt of i to 3 pounds above the' 1oatd. tiirec is no
îreessity for the utrea beîng nîuch (if any) more tiîan one.ninth of that pire
%crîlwd tay rte Prtîssin mile.

h>. aren A -.-- pIus the artn. of %smngsof îalse.s
.P+ 15%

Tht' ~r ie Trerrri tu are' :o t'ery %ttjillai ili te sieris or mwings.
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occupy .% conslîlcrabie liropuntion of diti arrs. and inlust, i tlle abuvi.

eqlustion. lie ailotveii for. l'lieue suil1 taîlves give lntich mîort promipt relief'
Io tlic boiuer. andl neyer puermitî t11 gîeasure to rte iiitcil bcyond the lisait.

P'Itl. FOR SAFK*ly' VAIXRn Cox».TI'iTTt.
*I'i ctilor of %t aVantital tifag.sss vie, London. Lîigiaîd. lit NIrre. 1872.

ofTéecd tî mewarîl uf _f ot, i$uu fui uIl best j îich spriiig saféty valve suit
abile fui lîîgbi pressure lustrinc Iolems VTherc %versc rive safcîy valves cotereai
for tacli lle b>oiter lapont which tley %vers: ail testcd,. tinger flice conditions
Of the tiial. %vas 33 (cet loîig.- 7 fcet 2 ansches i diaieter. of tlle aincntîire

Rtt-llxi, ,%i.v AIve

type. ~ ~ ,,.//In t-uiiet.I ltNixu 2lace lailrcc.is ,i

Tee it. i-in onE Rtiitris saFiTY no .vt.txn bec

ofnelt It lr woule vaspa iantd a n nar i mles v. el arie. cfete
tîrae nds oabou sti and longealere sensiovn ret.i og

'rlige oclud -taf ieityle lii r91easuiriîxl se pariste vlv snd b
lisn litail ie a nceriectîgu .at lt pigi nloe nacs l
For ict csne lied i of . -pif dei. fotie per at oa lit irect
fricg edither. coraing on eLsictis. sayrici. nd iminimum is absnce

of îuovelt. -ith ousatîr steitt a odinry essnimle alve. sfciln cndi.tions
trucl anti naor s.ang. no luie ngealhd ing.novn rei og

Irulbhed ri. ielvs lite psectical requireniens se tlirmsrtsquarelve nn

and te l as inf laver of the, ocifsod ppearvahve aM lîipt irect

in t1teur gener-al tcmarks IlWe coult nait tasse menit alios-e 63>4 potinîis

FIG;. =O. -Tt~VuRA CONTRACTA -';,&FM VALVIS

pressure fil thîs vav.Rediicti boiter pressure:; stoppeS blosving off -ah 6o
potinS: exscl>.

Onui dflit: tîîîtuîres icîîîarked abati lie totîglut the Bloard of Il'rte tirec
riglit ciugli ua saut ntloîtiîîg uny of lthe sîring saity valves yel plat fssrwarl:
faut leieîld net .grev uta any touidetiîat icî of the spînng îîrincîtt ttiaugli
bl dlii aloi Iiiiitsel. lis at Ipresent niisîded. like il ais ti cli as he tlî'adtt %%(gjlî
,uîd he adie. tiIlit if atsiore rcasonable aren of valve %%tri nslced iltais lif

.11ili le he square fuoî, at tvoulîl tx! banrd qwhile lock.up vilses nr.-asked.J
tu beat tIse ld dtcaS-nucglit sysîcuin. 1 lic stwni lit 1s %vastes] in rcling.
is, lie said. nihisig to thiat svastusl ii tise consinuant lcsknge. rolliîîg or qjuiet.
front She lîuge valves vlticli lie ttippcî;r% to dllais; are rt-iîsrtx lîy the Btoardl
of Traite.

It wvoub. alper. front the teiinarks cf iltis nipitu, s'i efficient. sîsiali.
îlcad.tclght ssifcty valves are iequircd, rallier lisait ordin:îry valves uirg

loaîied.
'lle resîîlts of ilitse trials senin, 1 coniiiriî the convictions cf lIge lura

tors tiait s safcty valve can lîîrdly lie toc, sinîple anS direct iii lis action antI
;rrngeitient.

During the year 1874. the Glasgots engtnemr appoIntett a insssues
investigate thc sulîjeel cf &-tflY valves. 11i J--îîîîary. 1875s. 111e> cause lu -in
agrernient on certain reconianiendations. A ulifleretice cf opinion -,si .a
certain Ilpot)Il valve liaSt delayed ait carlier acqîuiescence.

'l'he editor of Ille X drtiuliiazit e. seeing tiait his efforts in 1872.74
%cre attended %villa very sîîccessfaîl results in calliîig into existence andI
conipetilion niany tistfîil safely v-alves, and seeing tiat b)y the excrtioîîs r!
ste loard cf Trdd officers very nîuch tiseful informtion and tîccunrte
knossledge lias sinice beurn disserninated aîîd fully confirnied l>y the c.'.pcrs.

,talents .îfîcrrsis oiaSe uy the Giatsgosî engincer;. tind c sewierL. il lîias
occurred to lte lîresent I.dilor titat lic îîîay be sucssfulii n calling toriit
fusitlicr tlent talenît. anS sîintîîlating îiventîon. bi offering a furtiier lîrîe.

Eigiut safety valves enlered for the edutor's pn7e of flsot $Ssool. liaitl'ig.
zo slo%%s lte safét> valseel Veîia Contracta, for sviiicit Ilte prise lias lxn

alred. Oving te lte sail deatit of flsi sccrclary of lthe Consiitt oi
U; nîpires. thte details of tlie test cannot tie gîven. Lit, uIl foilossiiig drtails
conceriiing the performanice of the sîiccessfîîal valves are btated.

Conmditions <'f t/a Tes.
Diagrai of valve iii incises........... .................. 3
Diagrauîî of wste pipe in haiches ....................... 3
Arel offlire grate in squîarefrelt..................... .... 1
Rate of combustion per square foot cf grate lier bioue ln pounîls --o
Rate cf evaporuticn lier pound cf ceai............ ...... 8,-
l'enperattre cf feed svater (constant) in Segrees............ eco

1'eCmper aire of ssste gases in sîîîoke box ................. 670
Steam pressure ait wiiicii the valve wal: londed, in poîinds. -- 4
Steam pressure in vste pipe 4 bct aliove Isle valve. in poUfils 3
Duration cf test. in boues ............................

'fhe tyhole of tite sîcani geîîeratcd han te pass titrougi thte valve. lat thte
following is thte resuait . One gauge. sliowing 6o pouids per square incht.
the valve went off. Tite gauge însiantly startcd te go graduaily itack tu

,59.4 pounds. whien lthe %valve closeS tigitt, the tinte occupied beinil 13
Izecoiîds. anS te nieranl difrerence betwceei tite greatest andi least sitni
ptressure be'ing o.6 cf a pouasâ fflîre being noaccumulation shtvr.'flic
valve repeated tii cycle ofoperation. dîiriîg te itours test, vvitit unvar>ting
regîýilarity of piressure ani tinme. Thèi ligme w:îs taken siiiultaniously by ail
the arbitritors frein a îY.înclî Sianîcter (liai dlock. fixed on lthe vvall. lîatviiig
a seconid hanS nioving arotîrid ils peripliery. anti titey vvert. unanimolus .n
asvariling lthe prire to Vena Contracta. whlicli btas silice been cliimed as the

sa.lve et Thonvas Adanms. osf Manchesirr.
A trial of safcty valves was also nmade in z874, before tic citsurvcyoi of

lthe Board cf Trads: anti te citief of lte Mfarine Depariment, of Englanil.
te test lte pbmper area 10 relieve- boitcr pressure. Thec first triai %svas oii a
nmarine tusuilar boiter of the following dimensions : Diimeter. 9 fcet o
tiicit es; length. 19 [,c 3 incites. witii fouir fursnces 7 fret 3 incites long by a

fee2tzio.1 incts in diainetcr. wit -% total gratc surface Of 75 s(luare feti.
and'Z300 squaref(ettcfbieating strfice

~ibis boiter sen.s fuîteS vvitiî tsvo ordinary safcty valses. s incites in dliu
rter. timving a total area cf abouIt 39 square incites. and loiSeS 10 o pois
per square inct pressure lsy direct wegitt-tn tise tlggregate 2.34o îsounds

Ar ni poveti valve vesx placeSl on itis hoiter. lsaving a dianseter of a>te
incises, %villa an ares under four incises. andi ioadcd by direct weigit te So
pouands ixr square incih. Tlîe.*total svcigit on titis v-iis'c was undcr zoo
pounds, aînd lthe valve rclieved tise boiter ofaîl te steai ' i thits could lac, gen
er.sted. as te foilosving stili sitow : At lthe commencement of thte trial te
liriglit of te %valet ivas 5 incites in the gauge glass, tise pressure cf stcani
vvas 48 pounîls. lte tiret. %esM sîrong. and forteil in a uumitr nianner mu
steaming as full specd. Witrn te sîe.rnî itd risen te _o pouis, lte %-.%Ive
iwaIrp i le risc anti sîcani te escape. titree minutesaMter lthe pressuîre iss,
poutids. and te valse %vas full open-n.snsiy9-t6 ofan incli. After.tnoitcr
period of îsso mitnutes. ise hciglit of tite i51c n he gLusu stas 3A mIchtes.
andt lthe pres -ire of .is52a~ poundu , %fier anutlîci periud uf fisc nsànuîý-.
thte hiteilst of tise viles svins a incites in the glas.%. and the pressure a ti d
stcam 3flpouiids persisquare inci;t::fter.tnctiter period of five iiîir.iîîes titi
ieiglit cf lte %valtr %vas one irich initie gissaý. anS the pressusreofsteaistill
rit 36 pountis. aftc: aîîcîi perteS otf oe msinute, tise ernus, lising ben
nîovi. lte prelssurewsas reilticed t051 potînds. nndtlie valve bicgsn teclosv.
andi as lte sitip was Obligeai te nieve, lte mirant vvas let into thcoginta.
witen -. ut ;9l pounds tele closeS, flic fires %verte forceSl during thc
whoic period cf tite triai sviit the oiler ferds. tnd ill connections shutt off.
te Nvater was sietsd> in ise glass gauge antif ne wvater esczspingby tihe %vaste

steam pipe.
Ille next cape-imen: %'as on lthe salie boilers wiith tise ordinsry valves

bcing liso of five incites iltinicter ach.t rqiialing a total sire cf 1.u6 square

Jaiiuarv. i8qiCAt4RblAl4 E!1r=CT1ý1CAL NEWS
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inchf-n, 1OAde<l tîy deaud %%ctghis 0f a.355 louii tu il lyresii tif 6o pouinis
prt Uquiirr inîch. I lie steihi îa.e matif daubse valves begars tu Iîluw kit 6oa
rouiîs , hIcl tires mitre illien furectat g~el 41s 1111101 eîanis pasbîble. andl
;Il Ille cuiti of lx ,iiti<tes (uit svliili <iii Ilie engiies coiiimiienLed <o, niove
aignalai<lie stcari land risc, leo 08 potinais.

treutil Ilie .îiove «vo expeimicn<s, i< %%Oil uîlpip abat< il 2ý -iamîi tAIse là
li.triy large enougîs <os dibcliargv aIl <lie 5<c.uI danst <lits large boiler %vab

rcikitlle. ai gcnerntiuig. uit a pressure et 50 potinuis . bîîut o paotaudiul

pOiosîtî woulul. for. durng tlie ls fise îmiutes. tlie tires ms c. ii anytling.
fici1er ;han nt first. andu Ille sîcmns reitines! at 50 poussais for.lte minulIes.

Ilue suial 1 ranige ofi presisure bttssecx <lînt nt svlici <lie vailiitod fudl ipen.
andî <aat wlicli il closed itltogcmlier, Is worihy of reiii.<rk.

A' faililie r teait i<lie saine a5<-inel vailve <as îmîade an anotiier ninse
gauiul.r boilcr. s2 ict 6 inches iii iipimicter. Ko icîtt 3 haches ln lengtli. <ritI
ilirc furmiace: 6ý fi-ct 101îg by 34 Inclies in uianicter. lîavimg n total grate
surface of 46Y. Square lest. This bolier svais iitd sî:îli îso ordinary Sife<y

vles Of fft 'taches il ii îlîîeîr <aScI. 11-10m1g as ttal arti Of aiotit 231j
s<1 Ua1tC juches. andl loauîd <o 70 Pauilîis pîressuire by levers antd <eiglits.

I lie imiprosecd vaîlve su-as loaded. by direct mseiglits. <o 6ia poutnuls per
x1tusichl. aitid rcliced lie boilcrr. ils tilt- tallosiiig table ssill show

i>ruSsure in1
a- %a poinais.

Trial cortninced............... 2.35
Valve be-gali Io lift...........2.3

238 f
Valse biowving foeelv 2.40 (X)

FuIil Optas 2.45 Gi

2.5; 6

2.30 01
Thie ires mer-e in lpr oih.r diirimg lie trial. cir bteini aîîd io %%ler
â- ping frous tlie %vaste sauinas pipie .but <lie lieiglit of lî.- %valer was saîlt

tikei an ibis trial. as si %vas no< %t.'sîîy in %lit- glass, dotibtless c.îused bv tlie
boiler li.sving bten 611v- %%titi ulirîs' wv.tvr rani the dock. Thie la1 of the
vlie titrig las tni-Il <sas retîa1tti ta 7.16 oral' inch, îîruviOusly ta <lie

conmimncemeniit of lie trial. Il wyul he obsretl <bat, ai tlie lîreviouS la
<h.- lift <vas regul.îted to o-i16 ofatîinchi.

A tlîîrd <nil. al lie Saillit, hiler. ai a reduiceul 1) essura ai 50 puinds. mals
mîî.dc ta test ils rising andt falling lîrnlkrties, wlivn il <vais foundl that <lie

v.îI'.e liait risen ta sie regul-Itcd lira Or 7.16. ;it al, pîressure 0oi2 s< potinais.
anîd whieiî Ilie pîresure mias rcducedl ta 47Y4 Potinais the b-lv 1 h.d lseul

fleetrials uetc wviinessed by Il r. TrahI.l chier surveybr <o the Board of
l'radue. anmd Nîr. Ilis5et. assistant principal surveyor for Liverpool.

'i he editor of itleVafaIMg: says <bat lie trials otsuifety val.e
fuor tlue prize ofl$500. show ronclusively linta Iongspring. <shici as nobady's
luttait. as <lic bin sort ofispring Ia slîring is ta bo used at al; ;liait the

trial,; of the iiiprovcd s-iiety valve, as belote stattd. go ft tasvarcs prasing
<fins ;a Sinigle 2 3ý.irucl saft<y s-ale isalihnost sufllcieî<. «lien properly cou-
irîteu. ta rvlievea ai indrcd hiore powser boiler of four; furmiaces. iil liard

furing. 'Flc valve mii.iy lie loaded ssitlî «iiybody's bpring. or <ritI, dr-ad
sîciglîts. ais thc f.sncy oi thec sliip.asvner nîsy e-Lct. Wu cunnot, ai course
exuiect the Bloard of'Trr.ilc <o allaisi atce a solitnry 2e-neli valve tes take
the place oi tsvo S.inel valves on a Large nmarine bouler, as sîîcb x procceding
îoiul'l ho in dlirect violation oi establislîed engineering pr.ictice;- but %tu

icuture to suggtist <o ship-owicts <hait tbey niiglit rcasonsbly ask tho Boasrd
<a aliasv. by way ut experimoni. tino 23J inch i niprovtdl valves ami bolers ai
ioo bomse passer and uipwarcls. in aider liait <he eaîperiuiicn<s <vo have fiela
ai it lx-tpins tas wi<ies sui record niay L-e rcpratýd and vauifild.

Front tlie examluinatioi af <lic imiproved valve. (Sasison atîd I'arket'sl. andi
tlue rçsttits ai tlie trials, il would appecar <liai this valse lias donc its isork

suifficiently m-Cbl uo lvarrant us un cxprcsslng ai bebuef thie <li valves itoauld
lue amplle <o relievea, bohiler of zoo horse poweer. '<Vi slibuid remîsk., liait

1«il% Va:se lî.î nu ruhhinR Or be.trung surtfaces bevouid suhat as nc-ccssatry Fora<
çmaimion salve, anîd appeats ta lienas simplc. and as c.îsiiy lucpt in replît, as

al %.tlic ai the comiiîon kinul of Ille >sîle diaiiter, and! ccrîaiuîly uitcts casier
almin tle 6 or S-imich cotiaion sfcty iaIes noie imi 050 un soute luigl presmire
boiets. .

If thib imp1rovei valve cao-as mse sav i< cami--do lise «huile svork wiîli
siusci arcni'rkably-diniiiisicdarea. tlien itî tdaubttulwhsethrrctd weoiglits,

m iil miot bu ltiier <hans Springs.
SAFSrrYVAI.sa 1 Ft ns.

Ille hîcîglit ai <ho tilt of s satetry.salsc goîc:ros alue duanîcîci of the <alvte.
l'o final<lic lift, wuc inust knasv the sveight ai stcam (<ester> in pounds <shicb

%isuh escape hrough an aulficc in the boulet liaving an arc. of ore squLare
incli. This in ordinary prac<ice. is vcry necarly fity tinies <lic pressure ai
the, se.ini measturel front <ho absolu<t- ser pressure. Thioares ai penirîg.
cruereforo. lar -<ny botter 31105< ho. in Square in e h sciglt aifsî.itCr
cv;îporaied pet houm as a iaxiunuii. dîvided b) fifî> aimies tlic .lsaluîc
pîressure.

The absolute stenni pressure atbosc vacuum is lic siuaaii pressure as shavn
il>- a steani gauge. plus (-t-i tlie pressure oi <lic.a<niosplicrc. <iclm as an an
.îsaxîgc 15 pooostl (<4.7 poîînds exact> pet square inu.h. The formtula «%ilI
he as FIlOINs :

Wlictr :E=tit effective resof ciiles.
.t=sesuil pressu as %laos il 1tias g.<uge.

lits. = potindai orveter (miaximumon) cvapots<cd lier iotur.
i ounds av-erage atuiiospheme pressure.

Rukl. làt. 1o tilt siemn gtusge premurcn auld i., îîîîltiply ilinia b ,vîîl~ ~
2d. Divlclc thc nunîsber of potind~. ai «atit -Val)ur.titvîlypi limaiî iy ait,.

jîroduet of tilt first. a:id tle qiet% i l lit. the effIL-i%L .I.«) a1J bII i i,
juiches. aa

-xf,*e A boler cvaporatmîîg Goca poussas or <saler pet liolr. «ibat
.îrca of opening sinul <lie sallety sas a , at a lie steani prtssur,
shah not txcett 80 poussas pet square ilîcli 01iitilt steain Rauage?

Ras.
lly formîula A-'z -

-E-- -0.126 sutuare imîclies.
50(80+15)

or. l'ressort pet steamîl gaulge 80+ 15 x Su"475O.

- =o. 126 square iieliclin-
4.750

Badu tlgttu'bi,/ .Ç olr te.el

-IC.= D +1t-2,x 3.1486 x 1 0.29.
J/ liii of valve. in hutnuiredîlus oii.1mî àti:.

D)=diaitt*ter oi valve ni tamches.
ffltl.-s. To tilt diaileter of ilie valve aicIc uuîe.iaaf aie tii.
2d1. I ultilY tltis iiiiiiil>CU l'y 3. 14 16,.11111I lle last jIroiiect bv .78 ai tlhe

lits, for aile effective rires.
*'ite coriioîs incidlent to ilbis tale aire :l)iimieteriit tmirsu amr, given.

.anigle of inclinaion af valve su iit 1115 4x 5 tu tlie tftre lisse ol ltb axis.
valve 31106< fot tise out ofi 1<, sit. or abose .t lise îerrînticîilar soia-. ,iangle
ofi nclinationî, and nicuimîg lie ualarier esîge of Ilie sit amîd tlic laser etige ot
tilt valve. When a valse ribes abovc aî lise tu~eidu i lis îiglc ut
inclination. ihe atsiault ai arca s0 caltaiied ib ftnil h% ilt l uoa% mig ralce

A',dr 2. -N\iu<mply lie diieter ofai lt-' sale lîy ilit!.îdullt:oi.l lits. lait lb%
3.1416. Adlî ls last Prodrici ta :-le tissa for tict vhîalec lfectiseae.

In case thie sit ot lie valve? s fins, n iii an1 igle oi inclination of go0 tu lie
tenter lîne aiaxis. <lie rffeýctive aretas ro und by Rule 2, leauviig out <lie mordh

audiiioiial * anul thîe list clause of aie rade.
Rule a based lapon aile tarif<laaîîîlied <o fiîidiig tliesurface oiiî frus<rutil

ai a coile. tlue uapper base oif v-hilis as cqual o <iltc dianieter of tilt- va lie
lasser base equal to thie diaixieter plus (+) th lait of1 aihle v-aIve, andIille blaiit
hcigbti cxlu.ti <O 0.71 of <hlift1.

lis the trials niade at the W<asington iss>- yairffl inl?. 187.5. Il <5.1
round . Iiaat the dianicter ot a saft<y valve aiv iata imîlallible test <if its
effiiiency ; tien thie liît which can be obtamîîed on ;a saifety valve. otlier con-
ditions lieir.g oxqual. is a test ai its ffliciency ;iabat the lift ofta sic<y valve
clcpends upon thec vciocily and wcigli< oftlî c-caping steIni . abat <so.tciltlis
of ane inclh s the niaximumîî lift <o lxe ob:iiîed 011 . constatasu lever s.iiriv
valve.

lia <hese trials, il wss touind <hat «vo-tenîlîs oralijnch <vas Al tla i,î .îy tif
tlie valves coulai be forced trois) ilicir suais veiihois a considembl<, incri-ae
in <lie pressure. eqoiling. iii thie cise ofa valve %villaian arc1 of 5Saluait,
tache. at ic0 pounds pressure. isa, lier cent. excess. 1 c gel aîîy coîsiler-

sablc increase in tlic lifi. il is necessary Io ilicrease tlie pressure in a grr.uer
raitio <bant<at of thli ft Thk utraoîlue< ups, lcî« o,
bidcr that as smon as a valve begins let leave its sit nese conditionsa:rc iro-
duxcta. The bigha vcloc<ty %villa whlici lie steiuî escape-, millcts <lie lires.
surentI and near thie orifice ai escape, andI 1<5 dynniîîical ciliée saionîailc
incrcased ares of tlie valve is nat ahat duc the pressure wlicn aicting laponî
thé Valvc nt rost.

(7*o b Colitiel./

ELECTRICAL DEFINITIONS.
IN ansiver 10 a correspondent Ille Nen- YorkI/din

ge~wiivcs the following definitions :
A k!wt is 1,000 îsattb. A "a.tt là lise unit ai ciectist.

îvork. A current has-ing anr clectzoiîi<îtive force of( o1e volt1
flowing tlîrough a resistancc of one ohm, conbumeîs une watt in
one seconîd ; 746 wa-'tts represent ant ciectric hîorse-powcr. A
kilowatt is,ý thcreorc, about i ýý iiorst-Ipovei-.

A ,;zilliailpere is -L af ami ampero, .în sinistere bcîinr kli

unit of current strengtli. When a ciirent of onc volt flows
.<gainst a resistancc af one ohms the ctirrent 'iii bc une atmpc

in strcng<h. in the formula C - 1mm. .îî, C rpee:
R

.înipcrcs, E represents volts andi R rep)rcesnt! aliuns. Yhe terni
inillianipere is confines! <o del*iî<ct .îppijl.tîu! Ut 1aîîeasureincnltb.
A polarizes! telegraphic relity %%Il operate sitmh iî current (if froiti,
say, <brc niillianiperes.

4,zrouis -'--- clu Cais, ail 0111 behî)g lie lisit or
I aiooo0

cicctrical resistancc. Thore have been ses eral s<.îndards, of
sucasurenîcolt, but the legal ohil is the one eiîdorstad by tlic
International hilectrical Congress of 1884. A5ccording toa their
standard il is tlic rcsistancc of :a coltinin of inercury onc shquare
llilliilictre iii crass-scctioil aîd îa(î renlimuîetres iii lengtil il 32
degre-es Fahrenhecit.

A4 teteXoliiih= 100,oo0 olî,îs.

lititiary, 18t):! GANADIA'N ELECTRIC1911 14EWS
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RUNNINO AN ISOLATED LIGHTING PLANT.
tiv FVHS: Il. C»OIN.Vl

Ilh' is jusi ', sîaîiiolg up1 " fim.rial flic enginicer, ai the sig~nal,fgels irady ta) set tlic lant fruîlnialg. l le is tint iiîtetestcel in tlic
stîbject, %titi aîîly dhtes ibis anîd ulîat bccause lie %%-as tolci, (lots
fot know wlîy ilor (lacs la(- care ta lcarn. 1 iistead of a water-
prouf cliver for tic dlynamno. as ail gool practice andtI hc
asuranscc conipaîîies direct, oce sec hini unwvrap thc nid picce of
baggiîng and revcal -a dynlaino tli.t vriild prabably look fairly
%vell if il was whîere wcroulai sec *t, instead of being laid in ibis
(lark cornier o( tit souris.

l le puis the hîdt ils, andI, as tlîe lig~hts bcgisn to glowv, WC sec
sisl the (Invitai pulley is directly oves tilt dynanio ; se the heui
muis tri il,. warst pos'sible position. 'l'li dynamo lias a six incli

pulley, and tic (tri ver is about tluirty ; so we sec that ihe arc ai
contact n tic sinail Iîulley is sadly insufficient for the best
performiance of i'.s wark. It is a t>eculi:îr faci that înany inens
î'Iio have a god gcîîcrcl idea ofi meclianics on otller subjects,
.,cet ta thiink thai :as somal as youi begin to cleat wvith clcctricity
yvis rail drop :fil other Illchallical icleas aîîd mlake belis or
bearings, or, ir fact anytbing, wattîout regaîrd ta thr e 2t.ics
offic uecuestion. li allier waords au>' tlîîng vili do, if it is for
e'ticiiy. \Ve sec ibis idea at cvcr steil ibtis mant would

flot ttîink of runniing bis huiles or tller mnachitîcry under such
tinfavorable conditions ; ye it is ail rigbit as '< ii's onlt> l

lThîcîe are tnaîîy birange feammies ina ibis installation ; tiiere is
îlos a sotiti in ibc whbole building; thcrc is flot a reicaîa or
acijustalhe resist.ince, flair is the dynamon conipouinded for
,-emultîiaon. tis tact, fiaere is tia meians of regutationi. Tlhec
bh~s have bau lttie, if any), attention since they were newv,
*îîîd, oif course, spark qîic badly ; but thai is ronsidered- part of
tilt bytilîr, ani Cveryîhmng gots hecre.

I msteaci ai examlining tbe brushes, caînînuttator andt binding
posis every day before starting up for the nigiît's run, fice engi-
tirer consitters titîi!; au utnccessary performiance, or knowvs
nothîing af it ; flot the besi man to have charge of even a sîîîait
plant, but a t-I.ss îwe very oiten fida in ibis position. 0f course
tilib plant. (lors îiot rutî al] niglit ; but the principal parts ilen-
tioneit sîiotild have attention just tbe saisie, the brushes,
especialir, if iîîey arc ta be subjected toa the treatinlent of
luaviîîg flic bagging tiaulcd over dieu) erci y day. 'l'le
miachîine is raiety cicaneci, and save for tbe caver we have scen
rinaavtet, iî lias na protection front the sweepings af ihe
tonus m,îndflic aicasionai bath front steai wben tbe safeîy

- ~ valves ', pop.',

*\ pair ai beltonb and i paint brusî will rec e iccanîîîîutator,
.Liil.iure, ,anti fictdD front thc particies oi capper anîd ailler dust

tliat are continuiatly fiaating in the air ; and ail slîafting i the
'.îciiiy sboulcl bc carefulty guardecl, lest it clepasit ail frôla its,
bcarings on the dynanîio-especialty upan hle coiîutatar,'
whlîce ai %voutd be îlîe cause af serions trouble. Sarie advise
rciîving the brcîshes every day ; but where ibis is not donc
tie% stîoutc bc car,-fully raiscd and wvipetd witlî a deans cloîh, ta
rciiîove aIl <tusi anîd tlîe bruslî liolder should rtceive attentioin

lBut ne %oatt le.ie the dynaîîîo, and take a loo1k oves the haiîes
10i bec if we carn fiîîd .mny pîour conîlecîlan or leaks, thîough thcy
ouIl be ha,-d ta tind by siglît, as, tiey înay lie in tlîe joints, whicli
aire, or stîould bc, taped.

Ilc as saîîîcihiig tuait cimands attention, liowei er. I lie
le:id wires arc roi up becside the wvall, aiîd ilîcre îs a beit lîcre
thai nibs tlîe insulatiail wlîenever ai beconies a litile slack.
If tlîis %%as --allie uîechanicaî caniiection ai importance il
stoult nc% ci bc alli ccl, but iî's on]) the clectric. %tire, so it ab
.dl thiî , anîd ti absic £ae cillhmî>lt of .s lieing of any importance.
Stîoutd îî nîike tclneicn bctweecn tbe îwo saine of ibese days,
ai ait.a b eof t sitdcra.ble csilseqtience, lîawcvcr. MVe find cleats
off, aîîd tlie %% îîc. iwisted tagclier auîd lîiiîg as areceasicst-by
çards oa s .iiîc anduîw anîd ilien a tiail driven ia îlîc îeali ta
liauîi. çaver 1I:lrtv fic best kiiîd ai wiriulg for uIl place, cubher
for uIl saîft i offic buildinîg or tlîe cfliciency of the ligliting
plant . > t at tf.1 cs.ire takeb platc, it it, .Ittsibileti tu tîxe
M ires, lù, a liî.îitci' ti maîcse. Thîis taoN like .a aie%%.\tbure, tri(l

by ai lttie iiii etigaili ne fuil i ib; and~ oc :%Ito liîiliata Ille
chlIi>t, nias 9uî.îdc b% a1 1i.1aî uliîo kliot s uiothîaig aibout the bubl,
siess ; sa0 %c atic slot :urpriseci «a learrn tuai the joint was flot

satctered, but jusi tvisîed. togeilier Mid tapeui for taple, tikc
clîarity, envers a iîîuttitute ai sins.

We are totd by sortic ai the worknr liant îhcy soictiie, sec
lire run alcrng the %vires ; and tlîey alsoa tell tus that i i%. no
tinusuat tliing for a fuse ta blow -froant poor contact, probîbtv.
rThis etate ai affairs is partly due ta, flic %'gents oi tlîe <tiflirrt
colîpanlies, Whoa tell prospective purclîasers iliat aîîy aile Cars ris
it-na experience requircd, etc. Utîcer tiese circtiiiîîsîaîîus it
is uitie wander tuai sautie installations are dclcarcd a nuaisanice,
or eveti warse ; for in Iîands liant arc ignorant afilus properties
and the taws that gavern its cotîtrol, electricity cani beeaîîîc i
dangerous clcîîîent. W~liat mode ai transmission cati îlot ?

'rhe fimandiai featute of Ille question ;S M50o f illiplitali e
tbe Iass in the %vires ai a puorly canstraicica os poorly atteiiaed
plant menuîs inoncy ganle ta waste, jusi as a teak in tile stieu
pipe mnens wvasted coat eflergy ; in anc case you eati sec it, ,fatal
in the ntlier yoti clon't, tluouglî il is sonîetiies feli qitc forcibiy.

i wili nat take long ta test the Unes in a strait ltans, and il
wvilh discover a leak ;and locale iî, siving power as oveIl as
rcîîîoving a source oi dlanger frontî lire. Any nian %vilta averaîge
inîtelligence cati hearn ta test for faillis in a short lisit ; ;antItilte
tinie spcîit in learniiîg wilt nmort than repay tissa as wveil as hiis
employer; bce cani tlîen test the Iiiies-sa' Onîce a week ; aand
cati keep ibeni in gaod order, ta tlîe id%,.nmage o ai l concerieul.

Wae hecar men say that the lamps (ta flot give satisfactionl, take
faal power tlian foru>îerly, anld raîucli mîort tîiai ilt! agents.
clainied for tlîem. And il is allen the case--but :as lelcie
tlit.e is a cause for ail îbings, and the caisse cati afîe: lie Cfait
in the faci uhat the uines are not kepi in goond orcler.

A inaker or dlealer naturaîîy gives tic besi figures hic caaî for
luis ivares, aîîd somnetimes I fear even gaics beyoîîc flic tçqts.ti
figures in order ta make a sale ; but hie is nul alwavs ta hic
iîlanîed wvhen the plants arc flot ail î'nat *s rcpresenicd afier ilir%
have been instalieci for sorte drne. Wautiid anyonc thuiîk of
expecîing the besi resulîs iran> an ex'petîsivc nmachinîe, uiilv,.
reaisonable care %vas taken afil i? Vet ibis case is tono fival
filund, and iviti be tintit flic niechanics gcneraihy knaiv mourtr
-about the haws anti actions ai the ectric cuarrent. The tail(: .,
caming wben ibis ilil faim part ai tbe cvcry-day knovhecge <if
the progressive nîcchanic ; -and whlens ibis conties, tlic isalated
plants %will iv niuch better satisfactionî ta ahil concerned.

Il may be exiravagnat ta suggest a voit-ieter for a pilanît of
fitiy lanîps ; buît« it would have Leen a profitable investîlient iiiai
heasu ailc case in tlie îvriter's knotvledge, wlîerc about fiuîy laiîipý
were burned out in short order-due ta running îoo luigl valtage.
A voit-mieter ivili act -as a safety valve for the laînps, by slilwllg
tiîe attendant wra the voltage rises above the nanmal.

The fuses are flot ta, prtct tlîc Ianps-tîough ibis îs tilt
prevailing impression aunang the uiîiniiatcd-but. ta praîci tlie
îviring froiîi licating ta a dangeraus extent whlicn tlîe curreîîi for
any teason is abnarmal.

Aiihough safet>' piugs or fuses are îîarkced iii lamîps, it sinîpiv
expresses iheir capacity in 16 candle-powcr Ianîps, instead of
amperes. They blow Nwhen the current becauuîes tao greai for
tlîe carrying capacity ofithe ivires ihey prateci. Po-we,-.

TRADE NOTES.
Iit Wiundsor andi Sandwieha Elecirie Raiiway. a description of wtd

appcared in the Et.sEcRîICAL ýNFws for Deceruber, use threc fraction gnp
pullcys nîanufacturcd by the WaV.terous Ca.. Btrantford. One of the c
pulcys was cxamined with nîuch inicresu i the receni mieeting ta foi ni à1
Ca-nadian E.lerical Assciiion. One ofuthe delegies pointced out ian hai s
pulley differs front ailiers in being capable of bcirag adjusueci wiihoit stol>.
ping the shafi or inicrfering îvith ciher pulicys.. the grips bcang alw1yS
inoîionless when oui of cluicli.

To the Toronto Contruction.anct Eletc-il Sutpply Ca.. Taronia. blang'
the rredit of being the tirst wholmâlc clectrical supply bause in t.anadal, iù
c.-tnvaîts tile entire Dominion by means of cmpable trauvelling repn-csentaîaves
via ecai carry waîh attrai %everal sample iruuiks filleel with siples of tlt
latest ana hent noveliies for ectracal tises At the prescrit aime onc reprc
senuative is in British Coluantia.. anoiher in ialif.u:. 'N. S.. -anal four ailiers
i v-aous points bcîtwccn abc iwo first nmeniioned. which rrearly .t.ooa,

suites apart. and asa result Ofs'sîha.ProRressiv ponecy, thecbusincs of the
coiiipiiy h.us incseci with grVa.t rapidity. .'Il pturchasrà miade by the
l'Oromto cainpiay .aav foi prompt cash. aiîd tonseqeati> ttry buay to dit
tiest d-nae _____________

We ~ ~ ~ ~ ~~e uBu i saco etr nSolrunswickc incarpor.ing the Kiaige.
icy.N: enn ItoAltr <.oanp.aiy. limated. and the ?itcNatugiîtn (joui Campany.
lanaju d.
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BLOW-OFF PIPES.

A som. tite cefeels repaorîcc b>' our 'inspectors mtaîîy defectiv'e
bio' -off pipes occlîr, Indîc ICCiet<itt eit utliSC fr<tii tiis SOUtC.
Tie declecîs arie uistlY <Ilite ta (tie btritîg«ç uf Ille pipe$- \N'lien
scdiittcîtl is prescrit iii tite feed wvater, the pipe becotîtes iîarti.di>'
fiuicd %v-iti it, and overiteating is the resuit ; anîd eu'en %vlitnli te
%alet is porc*, te tigh tleitiperatune te wlticli Ilte blaw-Off pipîe i,;
eýcdj<~< seins r<, cauîse tc wter te nîtac. Ille urnt, andi deteri-
ordtioi tay lie qutitf2 napid.

Ni udti of titis trouble sceis lu be (Ille lu the fliame strikiitg
qiiecti>' againtis the pipe. atnd Io overcotie il, il. is custoîttary ta
bill) a1 cast irati siete os'er lte pipe to protecî ht. A~ piece of soit
juple is the usîtal tltitg for titis prrpose. 'Tis untoîrnl becoîrtes
turnied away, and tu repîlace it, it is îîecessary t0 discontiect the
tIlow'plipe andi run it titrotigi tte itew siceve. l'o avoid titis

intubi?, itaif sieues witit lues or flatîges, fasiied te, etier wiîi
b>oit,. hav'c been rtsed], but îiese htav'e flot prou'ed iei-fchiy salis.
f;açtor)y. as Ilte projcring iugsa;re aps te bttn twa>' afier a litile
utilie.

stealît users htav'e altea sked <tur inspectors for suiltetiîg
rîlîr e\pelisive, uu'iicit coîtid be prît on suithomîr discoiînecting flie
bltuuu -off pipe, and sorie years ago ive mtade dnawings for a siceve
liratiig supponîint: rings wvitiî iigs so arrarined tuat t11e two
h.tises could be securely fastened iogetiier wititout balls or uitus.
'l'le <Iclails of tue slcevses %wiil bc setil frutti rte cul$. Inside of
ute t.Iceve hlf rings are cast, te iternt radins of wiîicit is
:iigiil> ianger titan te
iîiawv-nff pq-ý At te
t-iiîd"of tese bal rings
hook likec litgs arc cast,
%vitici s-erve la fasteit tite
parti of the sieeve ta'
--etiter. In pttting Ibis
covcning on, one-haif af
ir is irsl laid againsl te
juite, and te alter part
rý brorrrgit down upan il
uitit otte end hanging
hill or three'quarlers of
-in itnch over the end of
lte first hait. The two

,rre titen suid together
untii te books or iugs s
insiecick togeliîcr. SETION TI4ROPAB. SECTION TrOI

sieeu'e niay be aitcred at
miii, but tu-e hav'e reconi-
ntended lte foiiowing for
a two-inch biouu"pipe :î SIEELEVATI
iaîîeter of cast iron CAST.IRON COVERINO

sîceve internaiiY, 3X
incites; thickness oi casting, %j inch ; distance fnom ane sup.
porttng ring to the next, 8 incites. Tbe ends ai lte horizotntal
aund vertical lenglts -ire, ai course, beveied so as to fit togeter,
arnd care nust be taken ltat the iugs or books that sectrne lie
parts together do net conte wititin, say, an cighti af an incht of
ii biow-off pipe or thc sleeve itseif, as otheruu'ise lte parts uvili
lbc iikciy ta becomne iron-bound 'inder thte intens;e iteat ta su-iicit
tiîey are cxposed. If te brick-work is se arranged-titat a sil
itnt ai air can enter the siceve, a circulation can be main-

l.aIned titrougit iltat wiii giÇc furtiter protection ta bath siceve
and biow.off. 'rite rings in the sieve wiii prevent the air fromi
<Inawtng freeiy traugi, but it wuili be moind titat enougit suili
paîs by tem 10 bc ai benefit.

Wce beiiev'e this arrangetment bas pras'ed satisfartory, and any
(Itle wisiting ta use il can tuake a pattern, omie patlern bcing
xafftcienl if it is made long enougi, sitice sharter pici es tîay be
4..isl by simpiy cuttin, air' in rte saoul tioutîc ta te iengît dc-
slreci.-- Thte locaiooi7e.

'wo addiiional [Iri cars have becn ontertxl for tr t,'pring Ridgr,
tndora Street and ilcacon il Iiil.trk c.Stv'nion of rte Victoria. Mt. r
I r.mntway Canapany*s ite.

Illc Itric. Ulass s'o. ts belig <rg.oizted 4< l'oit t.odiiaa. vir.. Io% \'Il.
l'aineS Lyîlmatr. af Toronto. lite muorlcs. iii tuliaila n.cuaril gas mdli lot ustml
as (tici. are jnti'ndedl Ia proittice gas goods for clecui liglting. Il is satl
ihart the Importations of fiant glass good ilice.. Catlita li-r mo-Ia-an iî.atIM
Io ital! a million dollar.

11<

A REALISM.
"t last wc e aic
Il %%as Ilte latil %vbon Speke.
'l'lie wvontan treinblcd andi lifîc<i lier eyes te lits face.
'rite), were beautifuil eycs, but they, were iiremuloîts cyes ec

which look ont frotît a itart %vllici is irrcsoluîce, féarful.
li e stanîipcd with bis Iti îîy foot uplon thc floor of Ille rouli.
'rite cchocs biougbit back in thecir invisible armns the souinr,

and let il rippie oUt again outil it struck the wîails once more
andi feil itito t t'ast v'nir of silence.

A bit, disturbed by the uinustial activity, darieci front a corlier
andi biindly dashced iii eccentric convolutions about lte dusty

(rent ropes of cnbwebs ltuing dowit ioîi the ceiliitg, and
across the corner of the rooni demi flics swung liglitty iii tite
baiiiniocks te spiders litd fastenced tlicte.

''ie dust rose iii iisticss ciouids front te slîock of the ltcavy
fooîfriii, anîd sank again, or'crcoille by ils onl illerrh.t

Evert tite air %vas resting.
't'lie sp>irit of the desolation secticd lu itervade the place.
'l'lie woveiat lookecd furtivelv arotind ultutt lier ditu surroundc-

iîîgs antI siivered.
''Te tri at iged htSIrslî.
"Atone, 1 said,II lie growied.
I'Ves," site trurnitircî.
A\ faint liclit struggiecl iii :hrougi the gleat wvitldowvs iii fronit,

titick îvitli dust.
"Wltcre are wve ' site

wliisperc'd andc slîivered
as te bat d;îshed inîto
lier itair.

l'listen." he reluliecl
lioarsel>', ' we are in ;r
store witicî duoes itot ad-
vertise."- - Detroit Free
P>ress.

EXPERIMENTS UPON
THE VELOCITY 0F

STEAM.*
A SHRtES of observa.

tions upon tite pectiliar
shapes assurnec by a jet

c A% of steamtat pon issriing
front orifices of différent
torns, led the writcr in
thte supposition thal aî
dischargtng nozzle could

a bc se proportioned as te

OR ntlLO.OI: P1g~Iive tîte nmaximumu effi-
ciency of expansion

under given condiJ.ons, andc rîuîîcrous experirnents w-erc
titerefore made ta deternîine tite internat pressure and î'elocit).
of the steam at different scctions of tubes of v'arions shape. 'l'ie
resuits obtained at 3o, 6o, go, and 12o ibs. initial gauge pressure
aire shown b>' diagraîtîs and tables accompanying the paýper. anti
indicare 'et>, interesting resuits, wiiile the characteristics or
sortie of the tubes are quite rnarked. Ab niiglit be e.spectcd, tî
cylindrical nozzle is shown to bc tite least efficient, and rte
terminai velocity of tite steain in itis tube is founci to be lthe
same as at the initial section of the tubes with divergent taper.
In thte latter style of tube. rthe stearn has titre opporîunity for
expansion, and the terntal v'eiocîry approaches more cioscly
the theoreticai value.

A peculiar circunîstance is notcd ini tite text and macle ver>
apparent by the diigrarns, viz :tat in% a weil proportionedi
nozzie or tliin diaphragmn, the actuai v'elocity of dischargc at the
minimum section ig very neariy constant for ail the pressure of
steani used in te tests. and for any alther section of lte tube,
the same condition obtains as long as tht' expansinn is c'ontintcd'
This qualification seemns to bc necessary, as several instances
are given wvhere tue expansion witin tite nozzic fahis far beloV
tite atniospiteric pressure, and subsequent contraction cautses a
ioss of velocity.

Thtis tact of constatr veiocity of disciiargc under certain con-
<litions is commcnîed upon ait borne lengîli and sltowil te gis c'
good grounds for the use of Napier's formîtila for dischargc (if
%weicght of steam, ti lte suggestion titat the usbe of tie initiarl
dcnsity of sten instea ' of tue abstîlute pressure miigit gis
everi miore accurate resuits.

At.ar.sct of a papet iav bcncklaad L. iea ii) Iilr I'ra coAdngi J' ffr Anc,
neeiw Clh.& "fph'iladdil.h Vol. VIt 11, 
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NOTES.

If you pui. glemi cxil vhae tu the (ilrtikwe iloutu
andîm tiramp'i i awv.iy as i cokes. ytm i %iii bilan
..lit the g.tîs% aînd dispcl i mnisanrce thmt %Iluw.
ilsclf aim seventl (amis..- The Sia/dm' li'teîî.

'Illc ilecliantc %hlo dors flot pobsss mi rudimmmcn.
lar Y lcmmoamklge of eleýctrimil nialt'rm %rites jamnic-,

F". ) lbait ai% tle eierIh,I. ,Ifeehaîtié. ls ott
of( plâce iil thete is tille dicmamd for lais sa vites

ait limm* presclit unie. As ste aises of clectricily
îiicttn'%. time emîginer iiiu,,t add to is knaowlodge
.)f imimters vetctrlt. :and tib c.în omly lx! (lone
li> 5îîimii savaîit [pacticai CXIuCrience amîong
ctçtm ,tI illacimîmîru.

h tIir 011> il (3Ut'StmOm ai tilet. .idat a 101
lonig aime etie~r. Mlien elects mety %% ili play a imosi
i importantmîlrt; ii cîrry-dIay w.. rk mnt raii anid
(actary. 1 claurs alot seqlisire ziny gra.tt strchming
of one s mmmaglmmatmm to àmc a niti operatcd by
electricmty. cd macnemî %vil ais own miotor.

Antpl d m stag 1*d Iiieplcnttliti>' of a>' Otiscr
imachîine. amîd gliig îr.mtt papcrs balle chance
fort I-.îng atticle s on th paotîer titehtas of creet
tmmg anid caili luisfr.%iftng. him.gers. belting, gtc.

1 if 11'J ilorke'.
Anm e.n'iaimgt ifari is tha m.î l eîilloit of

imking ai riteciriemi commectiomi tu a governt of i

an î'ngme mn imidu a ua>' tbat the emmgimmc couid lx!
mmîutarttmeaamsIu stop;k)d en te pîrssumre o! a vmsll
illmîon uuiicl it. devised soumît aimle algo. lias

hecta fouatnd Io wvork so mudi andi to, prou'ide sucli
il unm admudition 10 time provisions ag.îinst

tacident. a hich rire iimessairy usIàere lighî bmodies
of imachinefty rt- cinstantly in motion. ihat in
imiay factaries itce pamfli buttons have lwenr
il.tctgl iii concmmelit pîositionms aIl amer time floor
mn uuici michiîîery is uuorkmng. In cuse ofacci.
denut front .iry catis.- suIàatcege. afl> pes wlmo

lIî.îix:.'ms ta) bc tors on ofi'a the' pusl huttons
ti> presslig st can glustinily bring the engine Io al
bi.ii%lili. Ma'lis deic.' lins adrcady beei time
nicamis of savuing hife wmert: persons hiave becanît

e'itangicd il% ioving niacminery.

THERE IS BUT ONE PORTLAND
()regogl.tc nil h i bcst rcaiclied V.il Chicago

ant StPaul ou'er the througb Slcepn
Car Lint, af the Chicago, Mlilwazulce &
Si. l'aul and Nortlhern 'Pacifia: R.ti!ui.-s.
For fîrtcr information apply ta the neatr-
est tiketî agenît or a-ddiress, A. J. Taylor,
Canîdimn P.'ss. Agent, 4 Pl'amer House
loci, Toironto, Ont.

Fe E. Dixon-& Co.-
MANUI 'ACTUitEIS OF

LEATHER BELTINO.
70 K/NG STREET EAST, TORON TO.

ELECTRIC LICHT AND DYNAMO BELTINCI

%Vc' ha'.e the t'ollowving Leatmer Ilelis iii use in the woiks of the
*i'oronîo Electric 1.iglzî Co. -

One 36 inch beli 98 feet lo>ng.

One 36 ilich beit 100 fect long.

Une 36 inch bel( 123 fcî lon1g.
One 38 inch bclt 100 fcl long.
One 24 inch bclî 1oo lacet long.

Amid ovecr i5oca fcl of 8 inch hclting.

Ail of the abovc beits are DOUBlLE 1*1IICKNESS. *'lli 38 inch

acfli is thc largest Met c"er mnade iii tlîis Province.

We are prepared to furnish $,elts of any siz, twvo or tice plg
up to 48 inches wide. Euery beit fully guaranteed.

SENI) FOR DISCOUNTS.

I)ixon's lielting Hrtnd.BIook niailcd frec on application.

SPARKS.
A\ ncw t'letric tigit coitip.lîi> is projecîcd ai Monctoni. N. l.
Tihe SI irmnmllmi Tclephlui Colnîp.mny a lacimig inicar 1 ormîed ai cb:mthiin. i

N. IL RBN&SDE
An aicandm=e~t plansi mu Imeing insitmiid ty time (ait. Ont.. Elecru. Ligii

'lime ('haimai 1EItutric L.mglit Cottilxammy. Chiatlm.tn. N. IL.. us hâi; incor-I
IXclumil i a capital mîcck o! sZo.oo. for the pîmozîo o(eta.blibhing alit waa.ý

"icuariti liglit pla~nt il% thrit cny.
N.lr. ChIattes Nlyles. of iiarnihitoîi.h uuis j ciiuring to forait .5 cosuliany.* C~AL I

au buail an cemcra Tdtway frant the castermi trrîiintis of the 1lmiiton and ~ N M ~ U l~ 0 TN
l>undLis Raitway Io l3mnsuacimg aih ltiruonvilie. Siomuy Crck. andi

Wmmîon.t. ai.%% securcd bsbsrnptions ta the rimîmoont Of $7s.ooo 'lme cil>' Of ** Ot ýT f N (
listiiiimil tact Ix, micd far a bomio,a .oco5,0. 1'hc coaat ai tbe road mill
toc smy5.oca. thle trolley sytmmi suili be iseiL Ilie intention s tu locitc
tue gcncratling lant 0on the' Wcliangt Camri. Conider.tble reve'nue is
exitedd froni lime crnage of fruit for tliIfniiltai and Toronto miatke.ts.

Lallkin's Paten~t PI1P EAND BOILER COVERINO
SAVES 1000 POUF/OS 0F COAL E VER Y TWENTY-FOUR HOURS.

WiIA"T Il' I)UES FOR OTIIERS Il' \II. DO FOR YOV.

i GAST & CO., Tor'onto, Ont Windsor, Ont., Dec. Slst, 1889.
j] Gentlemen. In reply to your request for my opinion respecting Bolier Cover-I
Ing, 1 consider your eoverlng good. You have done us a first-class job, and it
saves us ton hundred pounds (1,000) of coal every twenty-four heurs.

Winso WaerWors.Yours rsetul, JOSEPH HALL, Supt.

30 ADELAIDE ST. WJEST, TORONTO, ONT.G ASTr & 00,. N.anut'acturers
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NOTES.
t'il voler Isoler t'rOntý %% Illir;htt raillaisîes

oesco Iî't ti:n anv oitier cotor.
il...% iîttîîeb ;ti <It-c >ohîr coal) gise? if >oti

1 Kilos% ti3. Vois dlo~utlos no&, 5 finir ini
grit ng Il snfortîîadoîi.
I ew puiser absotbed by file reciprocahîîîg pu-tts

n îgîtie tiing endsi> sroke i% trissai tu, ilcir
,:'.gIb1 Iltedî âS insaîy feet Iligli as %vosutd lic

nc~ xa>in order tu troitice ilicir vct--ocity liv
fîî. Thiis C.111 I ' c.stcil.ucît Iy Il riltes

ritei g su file sct seof filltisîgIotc.- ,î

l.tiiaogralhs arc tu lie uscîl in Nlexics ilosî
.11-% for file benlleit of tiose wvlio caiunc, rctd
ci %nie. 'ihe Etiterale Nltczil wai su go ta tbte

Mi" utlice, t.sîlk- lits mîessage ita flic receaser of
ilo ptbunogropht. and< %%-hut file cylitîdcr reavces
uis -it,îînation ste licrsolîs iuIgtresst(d wilt I>- sent
foraniitl flic i>iîssagc vsi lx' repseate.d tu bin frontî
ânottier miachine.
t nexpenisive- but tianutionie incanîdescent tip

aie nowv being moadc ,n v-arious colors. 'l'lit
blbsare madle of whle glass aint lhein tlipped-t in
caiurecl v.'anisli. wtîich is as dlurble as flic tamip
i.tef nuit is trinsprcit. Sandlîlasting a Inini
prs1 aînd shii dipping il in redl vninishi is said to,
îocitîce a fine rose.colorect cffceî. ant evenu letter.
it.g ise the bulbe nia>' bc produeed ini Ibis wtt>'.

lbc practity of e.xpirssing the ccuoiomy of a
stasii cilgint: in su ma.ny lieunuts of estailier

horbe powecr bas been atniost univcrsol iii tbe
pui andI ilhougli soutie few cagine biilcrs are

iîsîng a difféenut standard. flic fornmer niay stili
bc conidertd the î>revaiting incihod. Ccrtainly
rsoibing coutil be usiore fattorjcous thons Io spcak, or
îlie voiîstimplion of fuiel by the cagine. wbicti
ceunic± stenis> anis', or shouild if proper conchi.
tioiv; exist. An iiiiproved autoniatie ctit-oIT
migmie is soldti tnder au g:îaraniy of, Sa>'. tbree
puinth o! cool per hoise power pcr ilosr. 110wi
.tora tihe nîalker arrive at ibis figure, not

knoviiig sie econsoîny of tlic steatîs geticrator?
ý\ ith an avecragc boiter performaince, tlhc quitity
o! sit-oni stipplied tu clic engilse on the above
riing ssill bc iliat chue lu, flic esapora lion ofabotit

!.een pounds of seater cviporatvd lier pourid. or
21 pouinds of watcr per threc pounîls. frotte nnd
it 212 dcegrees Falir. Therefore filec econorny of
ihe engine shoutd( bc rsstcd at 2r pounhls of %valer
pc>' horse paower per liou>. insîeadl of tierce
po'anîls of coal.-Iron ACe.

6 Grip Pulleys, 9 x 22, Furnished Royal Electrie Co. Montreal.

Lî.,IIES ANDw »NI 0îos1 bi NI It.L .î RI tt.l.. NI ci.r-ol (-OUI'lýINS',IN l'i E.: NIî MAI E

ITA~S NIORI: StPECîM. FEA.TLIRES 'l'O (O3IZNIEXl) Il'.

NIANV ktEtt I l~.'slOR ECId fll'lI..N's

ITî WI.î. PA.Y VOU 'l'O INVF'1*r.N*1,'l' It.

WATEROUS ENGINE.WORKS C.,
CA(LNADA.

ALSO S'T. lAUL, M INN.

THE BROOKS MANUFACTURING CO., LTD.,
MAfNUFiiCTURPRS OF

CARBON POINTS FOR AIL SYSTEMS 0F ARC LICHT,

Eairle's Air and Steam- injectoirs

TYPE B -

AIR INJECTO

AUDi R AAJCECiDÀFRi - 7

AND EXHAUSTER

For burning bard or soit cozil -scrteenings utnctr stcaîl, boilers, for work.
iing gis producers. &c., .Çc., cxsaiisting gascs front iiines, %-ensilai-

ing stiîps; buildlings, &e Caîî hoapplcd to tny boiter wiîh)ouî
clisturb)ing tue present scuing. (3uarnnîcedtocdothe work

saîîsfacîorily. Gins g'ie the besi or I.'-Iinuonsîals shiow.
ing thcir L'ficieiicy. 1'ulIy covertd by lcîtcrs

pâucut in Caniaan snte b Unittit States.

ToOROT, C,&,.. Nov. <ch, 1891
DIcos4 Si-c.-leav find encto'ed htrewith cheque for the combined Air

lo.îcîoi u.nd Exthausser purciaçcd from>you. 1 amn %-et) muets plcased mith
yeir invention :o uhave used oither air injectors, also a fan for burning liard andI
-ift coat cyrtiting% tînder ort sleamn Loilcrs, andI prefer )-onr dcvice tu any or
tht,. Se rcquiteio tcix stesîni audt rnalks le". noise in opeaîon. Nll enginei
t," il in ilie momîing to0stars the tire wih les3 tluan fire pounids oS'sccani shown
un site %cam gaîige. 'iis oýetlîr with the tact that 'il Es indlependen: cf the
erinc andI machintry andI cao be operaled to is fuil capacity wîthout running
eS:let. iiesit a dcdetI advantsgc over fans. I canifcly recomrnend Att 10 1
Oise vrq~iiing a firit-class blower. ortul
S. M~ a. Et. ., 19IetVItte, Ont. (SgtI) S. FICoAs% Wiî.sON.

CIRCt7lA NSR, AN!) PR/CES G/NON AI>PLIC4 TJON
m tu BELLEVILLE, ONT.Ses R. EARLE,

iNIADIAN~ ELECTRICAL N'EWS îi

1 OR/PS A L WA YS NO TIONL ESS WHEAI OU T 0F GEA R.

BRA NTF ORD,



CA~J)~DIA~~J BÙBGTRIGRLi ?lEWS )anuary,

FiRSTBIROOK BRos.
Mit g .St. U, - TOLNO

Toppins,
Side-Blocks

Cross-Arms

I'Ica,%t îit'ntîoîi Ilacle A HIC.. . I

w'len ýorrcspondling iî aicrsr.

SUISCRIIIED CAPITAL.,. $100,1oo.
ANOVN ON DEPOSIT WITII1 uiL UOVLIRNMELNr Vi QUANADA, $54-724-

51R ALCX.CAMPBELL.#'C.M.G Pa[

111E ~ V ~ J~SfE JI~R JOHNNL.G3LASiN Eso.Vcc pnt

an. Ie OfCnd

CONULI~ ~IE ES t,.u.mjuu. Chier Engineer. F.RASER. Secy.Trôo.cotNi HEAi OFrc.2ToRIONTO ST.
ToP ONTO-

Prevention of Accident our chief atm. Econonmy of fuel secureci.
N'ITF-The ôflkeil of tlhe Compan3' hâve 1.een renaosed faniia aboce - dcire%. <o sine Canada Lité Bildicng,

ROCERS' DYNAMO OIL PATENTS
Guaranteed Superlor Quality Obtained ln Canada, United States, Great Britain and ail Forelgn Countrtes.

and __ Ecnmea.i. TRADE MARKS, DESICNS AND CGPYRICNTS, RECISTERED.
1 Eannationi and ileporta as to validity Sarcli.n macle. Infrtngemetits nassîigaied Am9tieganents and

S AMUEL ROGERS & CO., %Zjenll% crawn. Ad% ice on Patent I.aws, tt.. StiCeal Counefclot% ina Patent~ C:a'es.

,3 ROTST As.TORONTO FETHERSTONHAUGH & 00.
P.VVENI IBRRISTERS .AIN SOLICITORS,

MA~UIAcTU<l-~1% 0Vj 1~iEC1RCAi.AND NILCIIANIC:Al.EPRSADDRLiISI

Flnest Engins, Cylinder and other Oils T"~'' ~ -iOROeN'O.

W. COPPERINE bùt
ýtip..rtnl'tenen s Oilicc. WV.îwr W'orks I)t.

il *'0N~Tc. Jntry îI.1891.

j TOWN IN CANADA Port nope). Ont,. U
THE-ONLVLACE IN In AItt . I ni iclc I %il 10 îat t. a3 îtac

NEWO L WHE E y-ars't.-aîsi.irc aise.i l ei tigist~'î, un vu, i.rgcntengenc.Li
yot~ir cujpcrrane Im cawd-,ýur ei. 1 havc nul liai

to rcaarca a-iý of the lic.ty let.riigs ycl, ua 1 conbit!er b "

tha sa-1 Ic fur ilsed, I .1111 plc.abecI <o tcolîaî,aenl it lt.\ 4
alit% onec it sit-eti of inal tan stànd îiaxivy wcjrik.

C ad J. CFERGUON, lq

* Dodge Wood Split Pulley Go.

SPLIT AND SOLID.

PTIL E YSl"3
0F EVERY DESCRIPTION.

()tir I roia C'ntre aiîh M aple lZami Iltilleys arc nmadc spccil'1 for Ilig~h
spreds, toiibining G;RF E.STSri--sR;T AND IIEST BELT SUR-

1-'AÇC1-, Mîtli Iiglîîness i .tu ~aih nd pertccî rinning.

Send for Catalogue and Discounts.

Dodge Wood Split Pulley Go.
Telehone2080 TOR NTO. City Offce: 88 King St. West.

january,CANADIAN mllsc*rRICAýl, NEWS
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