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TAN'DEM COMPOUND S1TEAM ENGIIU4E
Tîgosit w~lio bave observedl the trenîd tif steami cngisie

designing during the past few ycars wvill have noticed
thtat Iller. is a telndellcy ta.tardls asiort, comîpact, licavy
litiit framîîc, wvith stroîîg simple parts, suited ta tile
severe andîc incessanît wvark imîposed uipon power plants
b)y street railway and allier hîeav>' wark. Corliss aiiid
otlher types of long stroke engines have beeji slîortesicd

-i:d strengtlhcned ini order ta nacet thesc conditions and
ta occupy Icss maoll, and thiere is also a tendency ta
icrcase the specd ta suit direct drive:, dyniamos and

give better regulation. Ini fact, thiere sces a tenidenicy
for the advocates of higli and lov speed to tieet lî::lf

i: of the -Sveet " or IlStraiglit L.iie '*pattern', tisecl in
ail elnginles made b>' the Rahi,) Co., is of Ille silnîplest
anîd nîost sensitive forai a~nd directlv colmînectcd ta file
v'alves. 'l'le Iiigi pressure cylisiîder is placed mîext to
the franme, Iaw pressure ini rear, amnd so ::rra:nged tduat
the cylinder lîend and pistons ina>' bc remioved without
disturhing tile cylitiders, valves or other parts. 'l'le
valves are afic ul' Porter" type, consisting af a Rlat
plate halanced by a pressure plate, whicli liave provcd
s0 stizessfist ini the Il Porter-Allenl," I' Straiglit Liîîe
and otiier cisgities, tfîcir g: eaîest nienit being sinîpflcity
and frecdomi fra:îî wear. Bath lîlgît asid loa pressurc
valves are attaclîed ta the governar ini sui a1 w'ay as ta

I. -

I~s,:,CO,.,:'ovNI STP.AN 1S.îsE'.IF

wva> ini a type of cngine whichi wvil emibody the hest
points of each.

As an example of wihat is beinig donc ini thîis %va), ie
give an illustration af a tandem comîpoistnd engine, huilt
li%, the Robb Enginieering Co., of Amîherst, Nova Scotia.
Thle cuLt is froni ane af four engilIes Of 300 Il- P. cach
recently installed for the H alifax 1Electric Trainway Ca.
for railway and ligliting purposes, and it represents a
type ai enigine designcd wvilli a view, *o comîbine the best
points ai long and short stroke enigines.

Thle design ai framie anid general proportion af parts
is ,iniil.ir to recent types af long and mieditim stroke
enlgines designed for railway 'vork. TI'e shait bear-
inigs, craiik and crosshead pins are mutchi larger thani
tîsii.l ta inisuire cool runininig under stress ai ue,' .- lond-
ing or irregular wvork. 'Tite gsides aîre cyflndrical,
allowing thec crasshead free aligniment. The dise crasîîk
contains sîifl'icient icheaI to permait tlic crankl pin wid
shiait ta be forceid in isi dr heavy hydratîlic pressure,
and is lalanccd. The main journal t iats.quarter boxes
wvitli adjustmcint rit top and sides. rThe govertior, wvhicli

divide tile load exaictlv betvecl Ille hligli auJi low Pies-
sure cylindcrs. T'his systein k new and pectali:r Io Ille
RZolb etigines and ks found ta give hetter cconamny wvith
variable fonds, sticl as are fousnd ini railway wvorkc.

«ril%: nîai.tstictuircrs arc niow building a fulîl fille of
thie.e eniginies, ini simîple, tandeni and cross-conîpousils,
tuP ta 700 Il. P., 11avinlg -1 mldiumt Ofgt aistrolce,
speed franil i 5o ta zoo revoluitios per miînute ; andL as5
tlic paris aîre massive, :î:îd be;:riiîgs titi tscialy laîrge,.
parts simple anld strong, the>' are splenclidly :idaptcd for
direct connection ta electric gelîcrators or otiier variable
wvork.

Tlhie extension afiftle IHamilton, Grimsby anid Beanis-
ville railway ta l3eainsville will silortlv he completed.

The titinîber of miles possible Io lie ridci in the
United States on a street car for ive cents is said to
range fromi S!/ miles ini jersey City tup ta i8 nmiles iii
BlraokIYn1, the ltver:lge af tell cities Ileijg 13 mliles. At
Chiicago a ride of 2 1 miles can lie hîad for tis siall
suini on anl ordinary railroad.

'rai.. VrI. No. 9.
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THE HAMILTON ELECTRIC LIGHT AND
POWER COMPANY.

Omi f tlle licst equippcd zlectrie liglit aiil powe~r
pîlanîts tii Onîtario ks that or the abtove Comnpany. 'l'lie
plant biegami operations ini April, a 8q2. I t occupies
tivo ibailJiaîgç. 'lliec l)ytînmnio rootzi %vas desigîîcd aînd
e<iti%trticteti uîulcr the dlirection or Mir. 1). Tlîoîîsoio,
tlhc lat.' mianager. 'l'le pliteiîîg or the mnlchilncry %vas
direct-.- hy àNlr. D)ickinison, chier cngincer. The dyuaiaîo
butilding9, iti M-1ili S., i 1315 x 70 fI. witl i li roof, stip-
ported by woodeîî beanîs covered witlî corruigatcd irotii-
a cuplalo suirîiîlotits the top. Thic stonle foulntlatioaî k
la id ints l aflind ceaient a nd shi;rp sand.

Twvo pair of -' Browii " (lPoison %Vorks) cenginces or
700 h. p.- ecd, 78 revoluitioîîs per minîute, 22 ilîcli
cylitider, io, hndh stroke, %witlî flv wlicel 10 X 4 It., anid
mi1e lîigl specd coai 1îoind cligiaîe of i 50 1). v., z.;0 revo-
lutiouis lier inulte, ai 1îoaî.condteîîsîîg, drive the 120 feet

oif liste sliafîiig, 5,L: inclies ini dianieter, and 7 inclies ut
tlriven pilceys, wlîiclî runs clown the ccntrc of the build-
ing betwecn the engines and the machines. A Lconlard-
Bail cliginc is also ini place, bult ks not used. Thiese
engincs arc beltcd to the shafting by 4 foot 3 ply Robin,
Sadler & 1 lawortli beltiaig. A Bain & Coville ciutclî
couipling is ini thec centre of tlhe slîafting. The fly
wlcels arc Loxel in casîigs îiext, the passage bettvenl
tlîcni and the wall. At the rear wall are two Nortbicy
punîips, 8 incli cylindcr, 12 mncli stroke, and incli rams,
pumlpinig wvater at 208' into the boilcrs fromi a lîcater
hiit hy B3ain & Coville (romi a design by the chier
fengincer. 'flli different comipartients of the lîcater are
Çuît of hiîy. The liot watcr nasses througlî ttik liay, wviicil
extracts the limie andi magncsi:î fromt tic water, whiich
foCins in a )iard linie-stortey substanicc on top of the hay.

Etcring the rear wall on a tevel wvitl the cross beanis
.-re two la, inch wrouglit iron Nteami mains convcying
sicamo Io the several engines. Tie braîîch pipes are 6

%nliV.llhere the mainis enter Cte building arc tlire
lo.hîclî Valves and a pipe couinection betweni the mains.
'l'le vaIve-z work% so thiat botlî mains cati supply the
enigines, oe ail the caîgincs run from one min.

''iîe floor is concrete cxccpt on1e spot, which is of
wood and uîideriicatl wliich is a large tank containing
7 ,ooo gatltolîs of wvater, to bc tised ini case the water
nmains give ont.

The mîachîines coiist of arc and icanîdescent ligbters
-snd electrie powver geîerators. Tlicre are two IlRoyal"I
altcrn:ators willi exciter?., (oane of 2,000 tigbts and the
ottier of i,250 iî.,tits), oîîe I' C. G. E. - 2,o00 liglîter
and cxciter, and one \Vcstitigliouise i ,Soo ligliter anîd
exciter. Fifteen Iîiacilîis of varying Power supply arc
tiglit. fourteeui of wlîîcl are front thec Royal Conp'n
Sico other, ofl -i liglits, hciiîg a1 'oroîîto Elcctric Light
machine. Thic Roval ares are as follows :fouir 35
ligliters, eiglit 50o liglîters, and two i z ligliters. Ans

IEdison " 7i K. W. generator and a -Royal Il ioo K.
IN. (itinitipolar gencerator generate potver for motors of
front 1: to 15 hl. P.

The miachîines are set oui stotie foundation%, feet

deep, and mmi very sniootly. INm. Martin, the chier
clectricn, liais lis olfice to thîe riglît ; blhid doîis is Ile
store rooni, %wlîerc are ail kinds (if supplies and repairs
for arc oir inandîtescenit ligliting and instailig of same.
Tliey use P'ackard tanîps and Royal arcs, ;uîd Ottawa
aund C. G. E. 5.4 carbojis. Thic mepair slîop and lanîp
tcsting rooil iS 20 X 25 ect. A fuît equiipiiient for aIl
repairs ks ini dois slîoop, excepi for lîeavy machines, whticlî
are wouuîd hb' the T1oronto 1Electrie Liglit Co. Along
flic %Vall orf flic store roonm os thue largc si:îte swhdî»
board îvitî (filt comîplcelit of inistrumîenits for the
.îlterîiators and generators. On the arc switclî board
aîre i 4 circuits and 011 cadi circuit is anl auttînîatic pilot
liglit. loi case car tic openiing of a circuit or trouble ut
thîe siîatclîiin, the pilot liglît supplied froîîî anl inicandes-
cenît circulit liglîts top and the operator cati sec ut a1
gl:încc Monbt circuit or machine k in trouble. Thîis ks the
inîventionî or Mr. Maîrtin, the chier electriciati.

On thîe arc polles the latmps arc liting on îiîîgcd arnus,
no0 drop ropes leiîig uscd. Eadi trimmier is giveil go
lumips a day to triîîî and lie covers lois circuit %vitl a
hiorse uaid two wlicelcd Il chariot," wlîicli was desigîîed
by the cli' electriciaui.

Oui KCing street is a tlîree-storey structure in fronît,
collîbiiig Ilie offices or the Comîpanîy, andc several otlier
offices. Thie rear ks takiem up by thîe houler roouîî. There
-ire tlîrec batteries, the irst comîprisiîîg five 6o-incli
Osbomîî.'-Kilc% tubuilars, 7i Il. p. cacli, and the second
two, 66 iunch Goldie & MeCtilloch tuibuilars, go Il. p.
ecdi; and twa l'oisoni %%ater tube boilers, 200 Il. p. cach.
AIl tiese boilers are conîiccted to au squîare brick sîîîoke
stack s 2 feet liigli. Tlhle tubuilar boilers arc coniiectedl
Ito one niain anid the ivaier tube loilers to flic otlîer.

'l'lie filet tî.scd uitder tliese boilers s liard and sort
etial scrcc,îiîgs, tlirec-fifttis beiiîg sort coal. l3etwceen
the two buildinîgs is a space tif aîbout tcîî feet, and the
coal as it passes thirotîgli ks weiglied 0o1 selles operatcd
(roni tic chiief etîginccr's office, wliiclî is inî thc rear
corner ofthec dyniamo roouî. 'l'le enigiles ini the dynamo
rooîîî cxliatist uîider thue floor thîrotigh a i 2-indli pipe,
whiicli passes iuîto tic rear buîildinîg 3 feet underground

-MiR. 1. %%V. MAi.RTINI

in a box of sawdust. Tlie steam mainîs carried bctween
the buildings- arc covercd wvitl 12 inchies of nminerai wool
with box castinîgs.

The citv use 37.5 arc lights, and 75 arcs are ini com-
ilierciai service. The capacity isSo50 liglîts. Over
gooo inucandescent lanîps are iiîst:tlcd and on an average
300 iiew lamups are iiustalledl cach muonth.

Mie directorate of the above company and of the To-
ronîto Elect rie 1.iglit Companîy being iu;rg-ely thîe saine,
Mr. J. J. Wrighit, mianager of the latter compaiiy, as-
sumed thîe managemient tipon the resigîîation of Mr.
Thîomîsonu about tivo vca rs ngo. Shîce the amalgama-
tion of the Toronto E lectric Liglit Company anJ the
lIneandescenît Liglat Comîpany ini Toronto, liowevcr, the
dtiis of Mr. WVrghîIt liave beeu so onerous titat it bas
bccaî found ncessa-y to appoint a separate manager for
the H-anilton eomipaîiy. The appointnîent bas been
give-i to INr. Gordon J. lieîuderson, of Montreal.
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aNr. Gordon J. 1 lendersoît, who lias recently bacemî ap-
pointed mianager of lthe coampany, and ~itahse pîortrait is
hierewithi presented, wîms born in the City of Monireal in
the Ycar 1872. lic is al son tif Mr. D)avid Il. Iliender.
sont, a1 promiint lîîîtbmr imcrchaîtt. For soute )-Cars lie
has been colncîcd with bis brother, Mr. C. li. i tender-
son, the wvel-known electrical coîttractor of that cit>.
lie is qulile proninient iii Nlolire.1l's society, and holds

al commission as Captain iu the ùfla iailaiau Fusiliers,
having the honor of turuing out the best drilled coutipasn>
iu bis battalion. INr. I iendcrsan is a1 business ini (if
considerable ability, and tuder Ihis sîîperWionthUi coin.
pany will no doubît cnjov a mîarkicd degrec (if prospcrity.

Mr. T. W. Martini, chici clectriiamn, wvas boni fl
L.ondon, Etglaid, 26 vcars ago. Ilis C.ttîlily Camne ta
Canada, antd ai the age of fourtcn ycmrs lie entercd the
emiploy of the rooto Electric L.igiît Comîpanmy, uimier
Mr. %Vriglil, ii lthe olci Sltcrlbiltrate Street phlnt. lie
wvas relntoved ta I laiitoît two Vears aga. 1 le ks a

- *

MiR. R. DicKsss-oN,,
Ctict [l*ngin, tiinsittan 1Elcitc t.iut, ali P,er Comj.any.

clever electrician and fils lii-s posiiomn ii a creditable
inmer.

NIr. R. Dickenitsî, cîtief cmtgiiicer. %vas tormt imt Dovcr,
Kenit, in 1841. lie entercd the Royal Nav>' lu î8i8,
lu witich lic scrved for sautle years, lcavittg it for filer-

Chtamt 'cSSeIS. i1) t1874~ lie ciatutie 10C:umdi flifiiîg
differet pasitioîns, anJ elev'eî vears ago lie eîîtered
lte emiploy of tue I lantlit Elecîrie ILigli Ca.

T11E PARAGON 0F EXHIBITIONS.
l'mfintmajor ptart or flic clta à's bavilng ttow beeti mtalle for

Torontto s4 big exitthstaitu, whichits Iobc le ci frt It Agti 3 Est
ta Sel tetttber i 211, il is pais.sIble la smate deiiteî'i thaI fit le

ailtof ibiit will rcaiiy bc grenter itata ever. Never b1fre
did fle exiibite coter -.scl a %wiile range as titey wUii tii year.
If tittos.%tka if e'.erv province litd -,trtàt!tt tao ic i cst ta
inake flice exhibition naritv of flic ctttlrv. At flic t'armlta atittg
exiititiot itu Toronto tbere wiiI ie sent imad protiîti't of l'rince
EJ îvard Ili:nd ; fatal prodtiis. ftatialm rui trt luiai lie Stock,
oi Nova Scatia (at New~ itrtattwt.k :tit eX1ttl%DtC di.%pia) cet'

iîor-cs andc cal lie, mtaîtaltrs;t titterais. frotat Qttcbec. Ile
linagtcîs of feres.% Watrtttt tc, a dmi. fatt, lltis, wark-

.itaps antdart :Iiidios of' Otario; fle grain, tineraisand itorses.
of Malltoba Illte grait i ait minerais af Ille ,ntt.' andi
cercai't, t'itl and mtituerti'c et' ltrlitl Coluttbia. Thte goveritients
of Otario, flic Domntiotn aud I;ritsi Colita wtii mialle Npectai
exhibils or Ilte wçcaiti Ilite til, wiie Ilte Cattalliai P'acifiec

Railiwav iil %tilplictt)lt bee i., is b>' sitowittg cr
vrgctableei and tubiierais trai ntany 1îaints n liir hie.%, Io flic
extent of double wlint Itle cotipaýtti' lita, itown il t aier y-car.
li art c'peia il icitu exhtibiti bc %troaig, with flite uc
ticttre.s patui ct by F. M. I;-iiciitiit, iiiu'%t.îraîig inceidents cain-

tue':îcd wilth flte cdeath i Sir jolito «'iiupou. ai W~ittd'.or C:î'tie,
for ane ai witiil picltres lier facsylic Qîte, i5t-iimtt.%
Besîrice and ittentbrs ailte Rayai itaî'cbid ra~ve specinl %if.

linîgs. There wiii be li"n s wvoterfui Etdo iescape, an clec-
tric titgr.ire; Onlarta Troîmimtg herse lireders' st.ake race%;
Lockiarl's pcrfortuittig fittuts le rnagnuttccnt iitorivai
s'pectacie. entili lte - Feasit or -litsait cottutîtetttaraItitugtlic **'rakitg i fliec s c' a:ud a tlittattd %titi ane afiter
îbittgs; %iiie in con!sideraîjon of (lite caille betttg an Nitov flic
fit-s wcek flic raiwnys biase greed to gral ac fitre 'ir flie routtts
trip for flic enltire exîtibition front ail points it Cantada, %tit to
mat ia speciai cheaja excursiotn flie first %wcck, att kept. 3rd, and

two te second wck.

TRANSFORMERS.
MI G. W. V.

*'îîall reaill distimituive feaittire oi an tilterln.tillg ctir-
relit svsteuî is the transformter. ffVtitt il lthe alter-
litîg eturremit %vould possess no advanîuages over the

direct, anmd the transmission of powver for liglitiuig or
ntotor pîîrposes wvould bc inîpraclicable except at the
Cost of ver> large coîtductors. 'l'li uise of lthe alternat-
iiug cuirretît iii contiectiott mils stationi traîîst'ornîlers
arose ont (if the practical limtitationîs imtposd mIo diret
Curremit apparatus, and in so far %vis an improvcmcint
in the tri. lit diirect current %vorkig the pressure
gecîated by the (ISI1> itam k mîaimittiiued titrougitant the
cîttire systell ; a 220 v'olt îttaclt;- wiIl cauise a1 pressuire
of' 220c volts (iess the 'a drop " cil course) betwveeu lthe
positive antd itegative wvires ntt aIl points a . 500 v'olt
mtachtine gives a pressure ol i500 volts everywhcre, aînd
sa on. li n rder la distribute cuirrent. over fin extensive
arca, il. is evidently ilecessatrv ta usse elîher liîavy, antd
tîterefare expiensive, ficeders wivil a 220 v'olt pressure,
tir la use a Itiglier pressure and soi :îllow of souiller
feeders. unit as it ks fl at tif: desirahle to imtraciuce a
ltigi pre.ssure lîtto lamips placed it private buildings,
witere lte>' have ta lie liandled coustamttly, amni wltere

(lie % ires% are fretituestl3 exposed Ia ri.st of groistiding,
ti is evîdent lit a liintit oi pre.%sîmr-ý k sooni reacited, and(
that ;an> edmsof bu îsintess niust bc fiet b> anl addi-
tioltal expeuditure for fecder capper. l i a district wltere
Ilure is a large aitomtt of liglitimîg titis nia>' bc coin-
mterciallv possileI, but il kN quite cas> to imaîgine Cont-

dlitionts ;.ltere the additiolial anlltuitt of liglttiîtg wouid
ftot atialk jutfN the litcessar% feedter expemtse. It ks
easîly sem tîtat an) tîeillt w~inich pe-mils aI the uise of'
a liigit pressure for tranmtission, antd at the saute htte
of a fi)%% pressure for tatilizatiom,, flicets tie Conditions of
econautical suipply and safe lise. l'ie static transfar-
fiter reitders possible ait advaulage lîeyomîd the power
ai the dirct current.

Il wouild bc strauige if a piece ai apparalus possessimîg
sucit great imîportantce %vere flot warth capable stîîdy,
antd it fact the electrical priticiples governiitg ils action,
antd the clectrical, ignetic, and iutechitmcal leatures
eîtteriîîg intoa :nd inllueiîcinig ils desigul and comnstruction
aire ftot mierci>' ai great imterest, but a tharauigi cosut-
prelicusion of ttemît ks meccssary hefore the comstructilug
or aperaling electriciait catiý bc oisi(lered conversat
with alteruate curremit workiitg. To the casuial ob-
server a transformter is ntereiy, a quaniîiy of' hîsiaied
copper wvire wouitd it two separate coils round anl irait
core ; Ilte whole placcd imîside a box aind wviat goes oit
mîtside that liox wiet lthe clirrent is îisrned on is of titi
mtore iuterest 10 thitt lthai tite itteciaiisutqn ai a mtusical
bax->au lurn lthe liaudle and griiîd ont titsic ; >'ou
turn ait lte curreît, antd >'au get ligit saniehov. It is
thtight, by titase whlose imttcrcst iii elecîrical m;îtter.;
tends them nto furtitur ltait lthe study of lîow la pay lthe
least moue>' for plant .. tiat once a transformer s litilng
tip on a pole aud contîectcd int circuit fitere s fltc enîd of
it ; that tu worst îbiitg tîtat cati tappei to it is to have
anc ai ils fuses blow, or lighitiliig get iuîto il and humn

it tup. As ta ils being a source of cxpcnse ail the finte,
as ta its capacit>' for wastiitg current, the niatter flat
oniN does flot accur la thiten, but lbcy aictuali>' sniilc
wbcat il is stiggcslcd ta lthent, liow cAn a transformer

be a Source of expeîtse? llow cati it 'vaste curreul ?
It issu't doiîîg aîîylhing ; it isil't mnovitîg or revalvintg;
tberc's nofriction aibot lt-lt daesn'ttieed oilimîg mtiiglît
as w~eil stggest tîtat a glass intilator is asource of
expetîse. A uittle intvestigation, itowevcr, will show tuaI
the transforx.er 15 îot the simple tlting ilis papularly
supposeci to be,aîtdffiat carcimil slntd' tnd edcm;ied
tiîougbit wvere just as itcccssary iii ils evolutloit as linra-
ducintlie ligh ch:iss nîndern dystamo. 'rite basis ai
transformer actioun k the saine as that of ulynaino, action
-inductiont. If a closed couduictar lic placedt imi a niag-
netele Çcld, the intensiîy ai whtli is rapidly varying, ait
E. M. F. is set uip in ltat comîductor, lthe directioni of the
E. M. F. wvill depend on wvhetiter tite iulemisit>' is in-
creasing or dccreasing iLs Streugtit on the rate of
variation.

N S arc two poles, the space between thtem bcing a

Selitember, ifkfi
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ittagnetie fidt ai% ilidicaiet i> aîrrows. C i'a ai Ciaset!(
conthict itg rinîg capablie ai beinig i evovivcd esn A, ais axis.
Ilis t undermlaad flinat A ks rciiy ait riglit anigles to Ilte
diirectint N S, anîd tit tlic piane ci' flie rinig C ks lier-
pendiuar tu flie directiont ai elle files oi fore frot N

to:riîlJî S. Naw% ifll' %teghtffi agîtetie field N S is

fie'îiII .,si;gteril% s l dyn:înîa> ani if

%vl c n icrrcit set tep iii C. filet if we îtaw revaive
file ais Ai iier directioni) and! %itiî il flie rinîg C, il

%vi li S i tat, allhigit tule Saine tenatint af illes ail
foc ilaiways flow trron N la S, flie rintg %vili it

sutîîte positionts fiteld iss oi ltent titatil i ili iii aIlers.
li flie diagrant No. x the ring is jerpendicitlar ta fle
field! antd wiii caîîuiît say X lises i farce. Ilit diagranti
No. 2, iîaving itaw revoivet! it titrougli i quarter ai a

circle, tite Planie ai Ilte ring ks paraliel ta fle lises of
farce, and! cîttahts itoite af ilent aI ail..

Sa tlint iii tite course ai a quarter revolution we have
î'aricd tite filites (if force coîttaineti by flie ring frot a
certain îîîaxiinîîuît clown io iîoîiing, anid titis is tite cati-
ditiait necessar> for lthe settiiîg up it fie ring ai ane
ciectroittive force. Tîtriig C titrougi atiter
quiaîrter circie would agaisi vary flifelud wvith respect ta
flie rinîg frotte iotiig up ta fle saute mtaxintum as bc-
fore; flie titird qularter teint wouiit bring il back ta
nttiig ; tlie faîrtit raise il aîgaiit ta fle ftrst pasition.
ienîîs, revolvintg tlie rinîg ut aî constant mnagnat:iced,
ts.s5J a .ir a.8lU on wL5 i rep tta leÇ 4

upl ait E. M. F. ut il. 'The Naite resuit
tasiet! b% hitnt!îg flie rintg -statioitary ai
fiedtles ai e,.s iîtt!icatet! it diagrant

Thte ring C is perpieitticitlar to field N.
pies lie %iitet ta positionts N, S,. thtei
nttased ; flie rinîg svili bie paraliel ta flitic

liîeîce t!îriîtg Ilte siîiftiîîg af ile position

a- E. 1. F. sviii ha'-e lico setl up iii C.
evidut filas sa long as ilierc is relative
cicies nt intaier viîetltcr flie ring lie ntovu
''Te îtecessarv Conditioit being a varving

foarce paissing lthrouigit fle rintg,.a titird il
sibie witiciî ssiil attaiît lthat abject %vieht
citer fle rintg or tite pales. If ut flic ab

lthe pales N and S are suippaset ta bcec
(tiet is irait bairs whlici aire mtaîde mtagnte
sage :iroîid flent of a ctirret>t. anîd i

Meteits i vairstitg fic cîtrrent passiitg thtr-

citiier by mnus a,. i rileostat or olther cîîivalent mnis,
thite, rcntienibering lthat the strenglth ai ans clectra.îttag.
net (flie sîrength tir ils filId) varies wvititin certaint lijîits,
ii flic ,;aille proportion es flic cîîrreîît prodîîciîtg il, il
ivili bcecvidcnt flint flie field cai lie vaîried upi or clown by
sinipiy turning flie ritestat, Ieaving botte pole.- nid ring
staîîioary. Aind frot titis last inetitad it is but a step
to flic etiergizing of flic pales b>' ,ce altercîatiuîg carrent
witicî wviii causse anl evcn grcailer variation ai flic

field thait te rhcastat catit aicconmplisi %vitlle a direct
curment. Thtis wviiI be plain whitc it is coîîsidered

tat the currcnt iii sn alteritating circuit begitîs at
natiig, growîs rapicuîj- ta a certain litaxillitunt, ditiît-

isites agaiît down ta iîotiing, tiîcî actiiaiiy cîîesils%
directionî and grows ta a negativ mtaîxinmunt, antd tien
decrcascs aga ii to tiothing. *lurnûng ta diagrain No. :,
wu wiii suppose ring C ta bc ance of file couls of an1
alternating dynamio. lit the positiont wiîere C is perpcîî-
dicular ta flie filltes af torce N S, ait> vcry sligit revolv-
ing ai A wiii itot vary flie anmentîî of tiîcit coîttaiîted by
C muitcli ; iii fact ut titis position a siglit rcvoiving wvili
reaiiy geieru.tîio E. MN. F. nt ail, but as A is rcvalved
(couiner clockwisc) ring C wiliel lat ess andît iess fines
of force tiuatil il rencites flic pos;ition in dai.gr.a:î 2, ivlici»
flie rate at whlîi C is dccreasing is greatcst, and! us flte
E. M. F. gciterated dcpends on flie rate af variation,
tlie tigiest E. M. F. gencrated iii C wiii be wMien il is
passiîtg titrougi the positioit iii uiagraîti 2, antd a pro-
portionate E. M. F. xviii be geiteratcd iii C aI uîty intter-
niediate positiont. Sa tlint fle E. 2M. F. wiii grow dur-
ing a quarter revolution fronît o ta a mtaxiiiiiiii. MVien
C baes heen revol'ed throiegiî a Itaf litre, conditions will
bceas îthey wcre iii diagrant No. i, aid ut titis point ia

4',A. J14- %4 -r-

'"5 ' C"' .v' FC M. F. îvill bc gencrared iii C, il lîavurg decrecasecl
idwaiilt e- frot tite position ai' mtaxintunt E. MN. F. it diagraîn 2.
id0i.it lIt f C be revais'ed titrougi and titen quarter turît, titen

~a. 3 everytiig wvil be flie saine aies in diagrani No. 2, and
flie E. M. F. svill aigain be at a maîximumr, except Ihat
fle dirction of the E. MN. F. has reverset!, aînd iîtstead
ai being front rigit ta leit ks naw from left ta rigit ; or,
if %ve cadi fle first direction positive we cani cadi lthe new
one sîcgativc. Froin flic third quarter revolittioiî ta the

fourtit brings C back la tite first position. Ail tîtese
changes cati bc plat int a t!iagrani iorm as in No. 4,
whiere flie curvet fine shiows liowv the E. M. F. in the
ring varies heîsveen a positive ant! a negative maximum
It sviil bc understaot! t'.it witcreas the direction ai lthe
E. M. F. is frott rigit ta icit in lthe tipper part ai flie
diagram, il becomies trant icit ta riglit it t lover ; fle
strcngth of the E~. M. F. et ait> point in tli rcî'olu flan
beiîtg iitdicated by tite iteight ai the cuirve ubave the
zero line atd lte t!istantce A 13 represenling anc revalu-

,andt if ltese liait Of tite axis.
'intg being itat Now suppose wc have îwa magntas M, 1>, citergizet!

w field N, S,, by ait aiternaîting etîrrent as above, so liet they shahl
s ai lte pales be ai apposite polarities and! a ring C. Fraîn position i
It is lterefare ta positian 2 (diaigrantl 4) M sviii have a nartit paie, and
iltove'lintt, it P, .1 sould pole, constauttly inere:îsiîîg in streuîgtli, and

cd or lthe fildit. frat positioin 2 ta position 1 fle palaiflîies sviii be flie
ai flie liîtes ai saîme, but tite streitgtî affic tued svii diiisiîl coti-
netitot is lies- slaîîhv back ta natiting. At positiaot 3, however, flie
aoît rcvalvingr direction o aile E. M. F. chanîges sa titat, fron 3 ta e
'a% diagrants. M wsiii becaîtte a souitit paie (instea! ai' a narîh), and! P
ctra iagits, sviii itaw bie a north paie (iiteat! ai a sauth), and the
es bv the pas- streîgli af titis reverset! fiield vill canslanly increase ta
ve have senie a mîaxiimm :ît 4~, and thîe:ce doit-'l ta nothing at~ posi-
)ligit lthe %v'ire, tianit , wlîen flie E. MN. F. agaili changes ils direction,
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aMd the pote% consequentty again change sign. I)uring
these variations ami reverxats4, the ring C wilt (although
stationary) have betn placed in a varying field produced
by the alternating etectromagnet-4, and consequently an
atternating F~. M. lF. wilt have been induced in C. This
in the simple theory on which in based the action oif the
transformer, but ils application gives rise tu phenomena
which introduce new and les simple considerations. A
trainsformer could be constructed un thd plan %hown in
the diagrams, but a more convenient, and in every way

botter forai in adopted in practice. The simplest form
mal b. shown ini diagrani where A in a ba of iron, P is

n insulated wire wound round and carrying an albumn-
ating current (rom the generator G, S being another
insulated wire aise wound round A and P, (but insulated
(rom both) and l.ading 10 uay the tamp L.. On passing
the atternatlng current (rom (i round A, the bar ini at
once made au electromagnet, the potes et which reverse
their sign as the direction of the alternating current
reverses. The whole spuce surrounding A becomes a
magnetic field, the lines of force radiating in the manner

DlIAn VI.

indicued from one pole to the other. It is evident that
under these conditions the cou S is jusl as much ptaced
in a vatying mugnetic fild as it was in diagramn No. 5 ;
hence a current witl be induced in il. Ail transformers
are built in this way : two coits wound together round
a magnetic circuit, and insulated both (rom it and (rom
each other, the one carrying the energizing current
calted th. primary, the other ini which current is induced
called the secondary. The fenture ofespecial importance
in this induction is that, no malter whal may be the
voltage in the primary coit, we can gel what voltage we
desire in the secondary, so that we can run our atter-
nator nt i,o00 or a,oo or5,ooo volts, and etiti have only
sa, or s04, or any other deuir.d voltage ini our second-
ary coïts. This, ot course, permut% of the use of high
voltage for distribution and tow voltage at lampe, obi-
taining both economy and safety. The difference in
votage between primary and secondary wires depends
directty on 1he proportion b.lwecn the number of pri-
mary and secondary coïts. If there b. ten turas of the
primary te .ach secondary turn, tien the secondary volt-
age wil be only one-tenth of the primary, and so on.

T'he action of the transformer in, as described above,
that when the primury circuit is closed round the bar
the altemnaling current transforms il mbt an electro-
magne, with rapidly reversing potarity, and the varying
and reversing field induces an altemnating current of the
ame periodity in the sccondary wire. This appears lu
bc so simple a proccas thal the person who does not ex-
amine il more closcly will not easily believe when told
that a transformer wastes coul. As a fact, however,
every transformer built--even the vcry best-necssarily
wastes energy; gond transformers waste less Ihan
second-rate once. These waetes have been located and
can bc calculated. They restaIt an fottows:

ou chosig the circuit in the primary the core becomes

an electromagnet, whose polarity, reverses nt the %ame
times as the current reverses. Il has been oberved
that subjecting iron tu an alternatinK magnetomotive
force raison the temperature of the iron and tiis ph.
nomcnon has been uccounted tor by the foltowing
theory : Consider a bar of~ iron M. Pass a current
round it from the source K in the direction of the arrow.
lnStAntty the Ont end beCOMeS a nOrth po!. N, and the
other a south pole S. New w. may conqider the bar lu
b. made up tif tn infinite nuniher oif qmili atonis (if iron
pivoted at their centre points, cacb of which becomes a
littie atomic magnet, their N potes att poisiting tu the
N end oif bar, ani their S potes att pointing toward the 8
end. Now reverse the direction oif the current fromt K.
tnstantly cverything i.s changed. The otd north pote
now becomes a south pote ; the oli south pole is now a
north pote. livery lttle atoie magnet lias swung
round, and is now pointing in the opposite direction to
what il did before. IPlainly they cannot have donc ait

I)IAQKAIN VIL.

thiç swinging without rubbing against echd ailier and
getting warm, and this friction rcquircs a lttle expendi-
turc of energy to overcome il. We can easity see,
therefore, that a certain amount of energy is expended
in the iron core of the transformer itself in producing
the necessary altern.ating niagnetismi; and this energy
witi b. greater in proportion as the number of reversais oif
the current becomes greater. It is also evident that as the
number ofuatomic magnets increases *it is, as the total
mas%f the bar increases-a greater power must bce x-

pended i overcoing their friction; il will take twice as
uCh pwr te swn 2,000 atomic magnets as tu swi ng

a ,ooo. Once more, il is evident Ihat a- the strength with
which each atomic magnet points in one direction in-
creuses, L.e., as the strength of the magnet increases no
witt il takc more and more power to force il te point in the
opposite direction. Con"euently, it is ptain that a cer-
tain amount oif power muaI necessarily be expended in
the transformer iscif in producing thé atternating mag-
netism, and thensctuat amount oif power so expended de-
pends firat on the number of limes the current alter-
nales ; next on the number of atomic magnets to bc
reversed (that is the six'e of the whole iron bar). and
third on the strenglh of the magnet (the amount oif
magnetic flux). It depends on the transformer ilseif
whether the total :amouint of energv expeaîded in this
way is greater or smaller, but in any case it bas to be
supplied by the primary current and hence by the coat
plie. It therefore tottows that any means of reducing
il is an advantage. The amount so expeaîded dcpends,
we have çccu, on the number of reversais, the total
mas%, and the magnetic induction. It woutd therefore
be an advantage tb use a tower altemnation, but tbis is
limited by considerations outside the purposet of this
articte. It certainty witt be of advantage to use a
smalter bar of iron, but as in order tu construct a trans-
former capable oif giving a certain secondary voltage,
we have te use a proportionate magnetic 'induction,
the onty way he can reduce the size oif the iron is by
using a belter class metat whose permeability is higher.
It i., i-cessary tu reniember that bars of different kinds
and quaalities oif iron witt not give the same magnetic
streai- % for the same current, but that the poorer the
iron ,i t'1ss need bc the magnelising current to give a
desir. 1 -. 'ngth. Conseuenitly w. can only reduce the
mass1% ýi .i7g a better quatity of iron. tIetter quality
mens îig~i :r price-it is nu economy tc select the
cheapest transformer.

To bu comnu.)
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NTREAL.
IN thC preSent nuî'îlber WsiII be fouind a

The C.A.S.X. report of the procccdiîigs of the anintîal
convention of thle Canatlîit Association

mndathincdLtl of Stationary Engincers hieîd at Kinigston. A pertîsal
lt tise iuç,- of the report leads to the convictioni tlî:t iii ploint of at-

Ir a. a- tsislay tenîdance atnd also as regards the imiportanîce of the dis-

lsts-..t , e itssions anîd buîsinîess trains:îictcd, tlîis collveîtioli stflers
sse saT ser r;i conîp.trisoîî wtll ilose of previcatis years. Ouîr trtIesI

tester. îse at freîds are thiose wslio soniietîie.- cali us Io aiccotnt for
la :.Je illle îr slîorîcoîiîxgs, as well .is cotîanîieid tîs for what;î is

,g»io., u it. nerittorions inî otîr conîcuct. WVe trtust, tlicrL'ore, tliat
,ieoî,n. Witttt the Associationi wiII suit takze il :ttlluss if wu give expres-

C<i, thir ale so Io a few opiniions wsitls regaîrd to ils policy anîd
wsork. Tihe avowcd objecî of the Associationi, viz,., 10

it ise i55jî< <s edticatc ils nî tir p ho a iiiglicr stand:îrd of ern&tielev,
tlîerebyv fitting thenm to inmprove tlieir -social and financial

bc of5dcai Palier standing, is one wlîicli iusi conimend itîseif Io cveryoiie.
1h appears ho uis, lîowever, that this abject is in soime de-

~TION. grec beingr last siglit of, as wtnes dise fact that at the
reccîlI conventionî ouily anc palper, aînd tliat tîpon a sub-

'V ject î:at intiniately conncîcd wiîli engineering priicîicc,
.Uljl Onst. wsaîs presetited. There waîs pracîically no dscîîsston

C8cn.whatevcr tipoui engineering practice-he stîsbjecl aîba's
îdsts Cistmy.aIl oatlîrs in wliklî iiîcnibers of the Association arc ini-

Otst.tcrcstcd,-.aîîd a wiel ticv lecd enliglitentncîîîl. AMarge
proportion of the lime of tie dele,- le.s vais taken tip
with sigliî-secing, and maost of the reinainder iii con-

sideriing ways and mecatts of raising the revenutes wlîicl
appeairs 10 bc on the decline. NMigh t flot the energy

>~.Tî.ssn.i. wliclî is being dissipatcd on puiblishing -sclienies, %vhlich

y. loto. are ciiîircly witiiotît the province ofIlle Association, and
Rasla>~,not calculated to enhiance thec respect in whiclî it slioutld

Toe.stss. bc lield bv nîiuf.ictti rets and the puîblic gencr.tlly, be

more profiî;îbly ernployed in Ille collection asnd dissenlt-
rss<.i.tn. nation of engineering knowledgc of a clî:racter whlîih

slîoîld restalt in pcrnancneitly increatsing thse nihierslîip
l0NARY antîd the finanîce.- ? liowever thlis inay be, thie tilUiate

success of ilie Association will depend On the exicnt to

S.W ,mt. wîicil the desire for a pleasant otîiilg is stibordinntcd 10
nt.a detrnin;ttioni 10 proniote thec dîtc.ttion and wclf.trc of

c. cvery ilniber.

t> tc!. n.'nh luTIIERF is a groWiîlg fee!iîîgZ ini favor of;
lt. 0paratiza LaiI>s at

tytarswt.t tbPsu operattng lamlps at .1 pressture 01 220
t.S'T55iti5. Jvolts instcad or, as licreîcifore, ait i io.

S Report.- front Europe show tuai ulîis nieiliod of distribti-
Clr. f )Çli-c lion is rapidly gaining favor, and in the Staîtes therc

iayehsrn. arc quite aî iiunîber of plants adopting the imiprovenient.
a. rý hat, In t will bc obviotis thiat thec advantagcs of this arc that a
ssrln. Ja- tN very cotîsider.tblygrc;tter trq:. cati Il-- serveil frontii lie
amtcd Il W's'î :Zante stîalwillh tlle Naine los.s, anîd tuait Ille percent-
Jar aI asiss, alge or Varilation or voltage ivilI bc vcry nuîiclî les% tlî:tn

cýn"pçnl l 's t vas wsit lîc di:10s volts. This atgain raccs on thc
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lanîps, so thal. theïr aver;age lite is greatly iiicreased.
'l'le 0111%. tiatt2r tîtat scais ta retard Ille flil develop-
muent of the 220 volt distribution svstemn seans ta [le
the difficulty of producing good commtîercial lanitps ta
suit Ilte highi pressure, andi tbis scaus to be it> a fair
%vay ta heimîg overcomîte. We rconminicnd central sta-
tions~ ta kecp tlueir eycs on th dCe*cktj)inenmt, %v*;tî flic
vaew ai adoptiaîg il uititîî:teiv.

No part of the designiaîg cngineer's

Electi Plnt duty, wilien iayimîg ouit a power house
for clectric lighiig or railway pur-

poses, is more imtportantl, or recluires greater care and
experiemîce, than the general proportioniaîg of the various
picces of apparatus andt nîachinery, so, tliat tlicy tuity
wvork togetiier wviti the itigiast tiltt.ate efficielncv.
Nothing is mlore apparent in tîte large proportion ai
iigiuting stations ini te D)ominion, tb:aa ilie comipicte
absence of ant, coaminiuous, cohierent scheme, biatding
together and runniing tliraugl i e tire planit, and wvc
airc sorry ta say that naotling couid bc more unanamous
than tie comiplainit froin thase owning sucli plants, that
cicctric liititig is flot a v'cry lucrative business. And
yct very little consideration wvill show tbat tiese unfor-
tunate resuits arc but a aîecessary consequcace of the
policy' --or rallier te ick, of poiicy-atdoptcd by owners.
li is too usual ta cansider a power bouse as consistittg
ai twa separate portions.-stcani plant and ciectric
pl.it.--a«nd ta consider theni without inuchi reference ta
ecc alther. Trhe purchaser is toid that, generaliy speak-
ing, it takcs ta lamips ta a horse power, and an tliis
vcry approximiatc and unsatisiactary basis lie procceds
10 miake bis own arrangements for stcamn engine, with-
out lbavintr anv idea as ta the cfliciency af the dynamio
lic proposes ta try, or as ta the most ecanomicai voltage
drap, wbetber 51 or iîa)., or as to tbc nîany atber data
whicl wauid ail greaîiy influence the proper power ai
the engine. As a miatter ai fact lie places hiniself
cntirelv in tc bauds, ai tic engine builders, who cer-
taiatiy cauiatt bc expcîed ta bc extremiy iveli posted
on electrical miatters, aîîd as both lie and tiîey are vcry
tnsufficiently iinfornied as ta wbat power wvouid be
actually requircd, tbe chances arc that betwceen them
tiieydccidc- "Iin arder tole certaiin"-on an ienginc2ý/.
larger tban tliere wvas anv aîccssitv for. Now it is
wclI ta be ou the sale side, undoubtedly ; but then what
is cnough is eatougbi .ay mare is a superfluity ; anid
there is great likelibood that. ltad advice been oblained
ironi soisie imidepemîdent engineer ai competence the sav-
tatg in the size ai the engine wvou1d nmore titan pay Ilis
fces. If it wcrc oniy the question ai savimîg a1 few dol-
lars an the price ai UIl engine, tlîis would bc net ai
sufficiemiî inmportaînce ta waurrant any grent extra ex-
pense, but sucla unnecc.,sary extra hiorse pimer nmeans a
continuiai yearly extra antd lutînecessary expense for fuel,
over and :ubove wb:ut would tic ilecc.ýsarv with ait cii-
gine ai proper sh'.c. Thtis wili bc pericctly cvident Mien
ane cansiders tha la tmkes an apprcciahle perzentage ai
the power af engine ta mlecl tursi itsclf aver %witiiaut
any Ioaad. Tiki pcrcenîtge is ircquacntly placed at ioa';
sa tuai a 100 Ji. p. caîgiue Ivouid take ta bi. p. ta titrai
it aver. Now an litle suppositian titat ail clugine bas
bceen purchased that ks larger thanl nccssary, it is verv
c:usilv denionstrated thant cach hearse pawer ai sucli

unncesarvextra ,,;zze wili cast the central station, an
tlle average, one-hif tan of coal pier ycar morc titan
ncCcSsary, assutinung sucît a1 iow mial constimption as

3 Itis. per Ih. p. bi. This mty scau a sinial amîoutît, but
ilue it is utncessary, and capitalized :1 5, lier ainuniii,
il reprcesltts a su11M af $40 per hi. pl. Tliem tiiere k, the
furthter cottsideratioti af he les-, average elliccency of Ilte
harger etigiate i'orkaung os) a io:ad oauiv sumtiirka fils a1
sitialler amie. whlat would lie a fulil load for a tla Il. p).
etigiate is01% 80l of aI fuall Joad for otie ai i 2. Il. il..
atnd as tlîe percelage ellicieîcy (If steant ctugilucs lhtI
ofl rapidly as tlîe proportion of Joad decreases, il is
plaiauly seca t iat a1 tao large engine is hy tua timeans a1
pruidenît precautiomi.

Another tttatter on wbiclt a word oi cr.atioai is min
seasou as th proper size of geaterators ta uase. The size
selected is too olten a natater ai purcly arbitrary choice
att the part ai tbe purcliaser, wh'li docs tiot takec sufli-
cientlv ino accausit such very itmportant factors as
poputlation ai towaî, ofssa inluabitatîts, situmuber ai
cituarclies, halls, etc. li ere aagaaia, il is no ecoaianiy ta
base one's ideas on onc's awn imexperietice, iaîstcad oi
calt'iag iii professional iatdepeaîdeatt acivice, attd sa profit-
ing liv the accuntuiated experietice ai tîte electrical pro.
fession. 'l'lie probletus prcscatted a.re *ta get eauotgli
ta ntia get taa iucb, atid ta arramnge the getîcrators in
units ai sucl size as that sucli, aaid as tiiatîv as% mnay bc
aperatiaîg ai anay mamntat, niay bc operatiatg :at titcir
maxinmumt eficiency. *Itis efiicieticy question is aie
wbhiclt plays a verv ittuucl mutre imtportamnt part bin the
aperatian ai electrie platnts titat ittost af tlîcir owmîers
arc awvare ai, attd il mare attetntiotn were paid ta it
thîcre wauld bc less coaiplaittt about the utîprofitable-
ticss ai ciectric lightittg butsintess. The miain trouble
settîs ia arise otat ai tlle inuadiciaus selection af sizes ar
generators ; tltey bcittg, as a rule, sa selectcd that for
the vcry large prapartioni ai tte timite, tlîey are aperat-
ing ait ntucl ess titan hall Joad. For itnstatnce, a1 tua.-
chine ai toao capacity inay bc installed i a oawn ai
2000 infiabitatits ; now oaihy for about ane fleur per
itiglît during lthe deptt ai %visiter, wvili iliat tmacinae lie
calied att for t oaa lhits ; at aIl oiter tinte.s il ili lie
supplyitig iess titan tai atumber, aud for tite greater
portion of the tinte (frani about ta p. ni. ta j a. nt.) it
will be runnling on loads ai irotît 900 doemi ta zoo, witil
the snoalier number predonîinating. Now it is qutite
plain tbat the miachine, itttier titese coniditiaons, wvili lie
running :ît full elliciency far otilly about ta per ceait. of
time, or probably less, amnd titat ils av'erage Joad wvili he
cansidcrably less titan hiall. Caatsequmttly il wili lie
runating priutcipaiiv an itaif load cfliciency, or evenl iess.
To tue tlitking ttîind th!-, comtideraîiotî wlvi at onice
tend ta tue ittevitahie concluasioni liat tue tooo liglît
genet-ator is too large as a utnit, amnd titat ame ai tmore
like 50 iigli; wouid be bltter ta umse umader the circtmii-
stances. Two uînils ai titissize t)pcr.titg togetier, ivill
suppiv the mooo liglîts ; tlitir futll load eficieticy wiil
bc lic:rly equmal ta tuai oi tte moo liglit maucine.
Miemn Ille load catîses dowtî ta ia0 liglits liîcm etie
mîachîine wili take carc ai it, ai tue sattie efliciemicv and

:ît tue lowest point i tue fond, vi?.., zoo lig.hts. The
proportioni tuai tiis Joad bears ta tue 500 liglit fumll iaad is

jumst doutble wiu:ît il licars o lthe 1ooo ligit full la> 11ia-
chine. Coaseqatticmtly tue auverage rcictcy tiroui:itat
is Itigier iti tue latter case tItati it wa.s ii Ille foratuer,
atîd tue ccanomyv grcaîcr. It canniot bie ton strottglv
inmpresscd on central stationmi wtîers- iliat thev divisioni ai
ilicir generating platnt batit steaiî and cecetrie--inito
ccotintical uits is a nîiost imtportant utatter.
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BOL.ER FEED PUMPS.
Ilv %V$4« lsisow. %Itsrmi WVc-..

A stEemNr %-bil ton %81.11sa plsait, op.rted Iby asîcistyoissig
eilgiltct!r wlso was cossst:îstiy llIalisg troýuise willi bis boiler feed

pulsslp. owlssg in walsî or kis wledgo as o Ille llriltsils aor cois
%trsct ion auJ apcratiis, sssms, bc- aisy exetUi% for sigaiii trouslissg
ussy feilo% t.uginiters. At Ille oulset aliow Ille la saIy tls:t il b% tint
i>* intention to tiictsss tlic use of reeds plasmasts frsoi an ecossomsîcal

tasd1sitt buta.s fita ar ya:biiit). wia I llw e tg) endeavor tn
expiai, flic psi isiples of otierationi of tie ordusias-y feeti pusssp to
bxe rocnss in, us.. in5 msatv of our esîigisie s-osis,. at tise p)rt%etit day.

lit a reîv iss%tassces i have faîsîid psssssps Cosîsecteti direct Io flic
ioiierausi punip~isig direct tisco, delisvring tise fecti water to
tise 11ojier atisfie sasie tssîerture.as it lefs tlic sater cylisîder of
f lic? punira. lis sagse cas*-à rais:emspt bad blecs, salade Ic> leiselle
water. ansd usin e, 018 a tansk flied witis wate- was lieateti lv ticsas

ti jet oif stc-lsi take u sssuu> frosnt Isle exig.ttsst vilaisi, and tile
teniracratssre of tise wvater s-assd as isigi a% îise, cousit get il, or
ivi iigs as flic)- couiti gel tise îîsss to liandie it. Isiot miodemi

pnt.are Slow, Iînwever. fitleti witls %crme kisîti of:spp.traîîss for
lscaîiîg tise water after il Icave% tice punsp anJ before il caster.% tise
issiier. Ili tsss.cosidessilng pliasnts suis is sssuallv iouse by siiseasis
(il a tubîsiar lisaler çosî,.încied asic aise-scsple of dstnrbutsg a
large.inossnt of liseatisg susrface to tise coiti water, or issversclv to
the ptisîcilesL of stie surface cossseîs ader. Tisis iseaterib consssosilv
s4ituatied it saniue ixIisît isi tic exisatusi msains, asnd sisatkes a.t onve as,

.d rble nussaî of lisctisîg sise huier- fcd wvatcr ai tic silll
lxi%%sle cot. lit costîdessssng planîts a great sssass% sicas% as-e
adoptcd, but apparessiy tie esîgineers ofrto.day lrmfer tise isse of

*" con(istizers," isrousgis wisiclsftisc water is forced, asnd tie wate
gases fs-ast tue ftsosaee are istilizeti for tise pus-pose-s of lieatissg.
lisis% csîablsssg tic esîgssîeer to istilize full value efib fuel to tie

Tise:rc.e.eo sssausv fus-sas or boiler fecti punsnp' workiîsg under
%o nisass diffiresit cosîdlitic.tts of >.ervice, tisat 1 iai ttlesslilt ta
decrîctbe assy of isesa, excelit to take forasn ex.asîlle tie msiplest
formr ofn a unsjs oper.îtti front saine >a-t of tie cîsgine or it-;
m-rs.jîcating parts, and cosssssossiy knox-i as; a singie actinsg

lîslsger putsli.
TIS ise nuîssiles sftlsîs lo i pulsspia til3 c exîsiaisseti frns Isle

accslssauyrnig iagans rercssstssga %Issgi el cisg pisgcr jsunspi
%htin in % ton asnd %villa tise msictions csssbctdti isi water. Isle

IN

ptînsp bcssîg empt. valvcel ang ale '(uczion valve. andi valve il
bring fie dtiscisec valve. the plunaget C bcing opem-atd f-rnt

,.Orage pari of Ille nsaciinc-v giving thse nces..ary motion.
Tie wa l a..% ste îsre%%urc of lise atiopiere rem.ing uîls>n is,.

%sîi1-e and Isle Isnsal Ibcsn al'i filieti ssti asr ai ttnioliscncal
prcssist.r. flic fl55ri fat c 1tise flicvale svisiii tisc sîsii pÎicias
uind"e :sînioiiscrie.ai pýrcssîsu. and ti cnscqîsen:iv in a %talc of
.. spslibrium.

Scw. supaposc tiat tise stu<iilZ brx 1) lia, bas-n scstsrciv parkcd
ta pues %cnt tise.atlntassuon of air. anti isat longer C l.as Ikcen
mtiv<sl t Illse rigîsi. a% sio nmose ast vian get saltisei punîp. sisal

als-cauly wtlsn it mill cxlanti andi a% a csînsesîucnce wili bcnie
li;gisir. iscrerr thr prcess.ure en tise inner face of tihe .çuction

valv-e A wviil havelibeen scdssced, assnd eatlsewtrwl b s
iss tise piple, rassiusg micetiosn Valve A isi its îia age asnd isîto lii
Cisasiber E. Let sile isere ma> tisat titis at is ver3' fretusyitiei
ussim.rsot] isy yossig vssgiuscers ansd ;s tise caus%.e af a greaitcl
tif Ilis t roubles ; lie isssagissiug tisat flisc siovisig of ste pîlsssgcs- ta
Isle right dlrt-w or siscked tise ivater isîto tie pussî cisasilse H,
wisile as a nstatter oif fact tie water rises isi tise micstioni pipgeowing

ta ise îwresmlsse on tic isîsîr face of valve A isavissg baens redtscet
as as resit of tlic expiasos tif tie air pîreviousl> ssst'stiosict; tises-e-
fore, tise lîressîse of tsatsojsrcexerledi ais tise susrface of tic

water forces tlise water osp hut fie lîsm cis:ssiber. To olîtaisi titis
arcîsît tise enigisseer li niotice tisat il 15 coîipsslsory isat tise adl-

nîlissioss of air ta puus cisaissber saut li prevessieti, orexaio
causmiot lie effectcd, or is, otiser uvords a vacuumsn %ill alot lie createti,
ansd tie rsssciî'e igit.- bcîwccîs1 fise ftwo poisnt% %vi tant 11aie
iseesi isi ansy wav cisasigeti, :lait water wili a% a cassscqlsesie s-e-

minl statiossery.
Tise %%.lter isiside flic pipe wili tise above tisat otssîide in propo-

lions1 tisie aisiossssl to sviiis it i% s-eiievedi of tise lîre%%sure of tiseair.
asnd tisat if tile fis-st roke of tise lîlussger ta tic rigit redieca% tise

fîess- ruis, s possds î>es- %quare idi aîsisiei lîre%'(us-e)
to s4 lias., tic water %vili lie fosced tmp tie %uctioniisp a distasnce
of about ré fel, bevassse .1 v.Olsssss of ivater cite sqssarc isnch is,
%ection andi 2g feet isigi is equal to csse 1sossti in wvigist.

Mien tie pluonger hsa.% coilelteti il% travel to tise rigiI, tise
micdtionl Valve ilti rail ta il% !.Cas a11J ecosem fie teser s se unei>

ciasibes-r iut as %oosi a% tie plusîgs- isoves ba ck ta tise lefI asnd
enter.% tlie puîîii.sp issîcr il wiii coipire. s te water andt force il
to raise tise disarge valte (I8), and expeli1 front tic psss a1
volumse of ivates- or-air eqis:s ini volumse to tie cssbicai content% of
thisa part of tise plunger allat entes- tise liump chainher asîd diç.
places water. To lîrcess culie pi)stlgcr frons fos-cissg tie water in
tise îîusssîî chisassbe back to tise %uction p ipe tie uetiosi valve transsi
fis-t close amnd remsa ciosetd stail tise longer lia% c<ssssilctet ils
sîs-okeu ta tise icft. Asîti if svisess tise pîssoger %va% ai tie endi of
ils stroke ta tie rigit tie pisait wast>' fild %villa air, thi-4 air
wili be cxpicltc frons tie punip be-fore any mv'tris. but if tise
puissit %va: fslicd svitis wa-tcr, isen %t'aler oaiy wili lie delives-et.

Nowv let sis supplose tisai tise llsiger dssring ils is-st sîs-oke s-e-
tlseti Isle ps-essorte uilisssî fle 1pisîIsP L1is.isîiiet frosîs 15 t0 14 lbs.

lier- square: insch, ansd tisa tie second aud e.'ci subsequessi stroke
of tie plussgc redtscei tie pressure in ste micetion faipe ac
Poundi cacis sîsoke, tise wvate- in tise sîsdlion i ipe tviii rise 2,14 fret
for cadia mstrke of tise paltsngcr, tsamil tie wcigist of tie coiumn of
wvater wlliî thse suction iple is eqîsal in eigit ta tie ps-esssrc of
tie atipissîsrc bearing on fie surfatce ofisie %vater; anti ss ta
asccrtaiiis liow far a pusais, of tii kinît wvill caise tie water ta risc,
w;II lbc faissnd b>' calcuiatàîîî ta be eqssai Io a coliin cl' ivaier
nas-is' 34 fci isigis. Conseqtsenlv il nsssst always bc Ibsne

;as isinti isai nu naste- isov higs tie punsli may bc set above
tie level of tic wate-, il is inspossible for tie w.aler ta risc
nias-e tisais 3 lecd tsa is e miction jupe, no malter isow perfect a
vactsusis Cas lie got, becauNe Isle force tisai îîropics tise svaîtcr is a1
fsxc-tl qssaiiîity ofasosst si lb,. to tise square incih, and il caisiot
s-ise a caluasîsi of water grc.ater in wcigit titan itseif. Il is con-
aides-ci excellent lir.aclice wisn a pumip miul create a vacium suili-
cicntly gond I 10s-ise ivater 30 feet.

Tii prsinciîîle af open-tion is applieti ta aIl feeti faumips %%uls,
isawevcr, rmtrgan diffe-cisi nîeccanicals app7i.iflces, Ia -itât diffecrt

lItsr-m%'e; anti conditions of !service.
Wien tIsi punip, os- ralier luis style of psnip, is applii in tie

pts-pose indicateti, it mill lie observei thisa tise pressusre witisin fie
punir% chaniher whisn tise plssngcr- is disciarging i% ati h hies
equal ta tise ps-asus-c coataincîl un tise Woue-, anti tisai to. ecure
tic praper pc&rfos-mancc of tise pîunir for ficcd purposes-, fie foliow.
sng nictilisd of constnctiaiî anti opes-ation auissi bc obs-ývet, viz :

Ist . Tisa lise sciical t;Iistnce bectwmen tie top of thc punira
cisamîser E andic isessrfaece of tic mater nîsîsi not lie niore lisas

30o (crt, anti tisai ail pipes% anti connections niust be perzfcctly air
tigîstio ameent rite tdm;.-;iort of air lwetien flice t'.'s>î'eand fige
%%.%e r.

2nti ; Tia the %ut-lin %ah. e musi secigi iessN tian ii ib%.. per
square inchs of cross stis. Il sviiilie lc'hnte un suint ti tic
weigist osf lise valvr -tct2 diretily en, anti ag.insi the prressisre of
lise atnsopisere on tise surface oflie water, andt reduces tise iseigit

la wecs tise seater seuli sise direcîls' as Isle ps-cassis-e reqssired ta bce

aLnce puireiata I selcoati.hatnd aupicx sItmi urnp, wisicis mv
fsientiset up ta pmp svater fso-1ta.nkt 10 xbs e-. liticita bis
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burpriNe lie roid it would îlot î'om fi, aitloiglà lie kiienV il li.i! beeni
dloilig excellent service îîiiere i., lai n s. On e5iiiiialiost lie
fund flint th %îirisigs on tite tictili %v.% iti beemi adîjtisted ii
iI>)Oiit 30 11)'i. lier. s<îimare iil Io oit formier se"rvie, îvlier, %W94-1,
wai limiisle direct froiîî towni minuus. A% %m in a-t prîjkr ttijti.t
mîenit liail been malle thei. puiiiii perforiiied (fuite~ ,m«ti.%f.tettrly.

3rd : fllat atil -tir mijut be excluiied freisi pup cylisider or
elianîbtr, asiJ tuai ai tl.isiges.iauJ si iflumîg boxe.% iioi le kelit tiglit 'uiot osily to pi evemîî the ttmiiiioii of air, ui ta lirevemit leulzage ol
water wliile punilp i-. ini operatioli.

4111 *: The tli.ci.rge! vnlve aud pipe lltils also lîie cicar, :îiîl ail
chieck valves, %top valves, etc., aitprolier wvorkiig orier, %o thai
the plutiger, or pi.ts othe litpitilp, %%-Il tiot be s.tbjtect la :mi)
grea ter liressure iliau tiiat williiii thie boiler.

1< w-ill ho uiieces i..ry for nie to, add limai watersîificiemîtly hiot ta
foriîî icamîai ti sîwaa piressure caîlmînt lie llutiuped owiîîg te
thme de.lrîictioo of he vaî'muiîî by ilime vapor. Nor vii i h ho
tiecessatr) to euiiiîicrali' lite ldtriti% clisaidt'r, lIo wirlî îîî
-ire ibjectecl, t% ai iîîair trouible: cati imvariblly lie traccd li

siiiîîe of tuie c.tiie% aiready isis~l

THE MEASUREMENlT 0F RESISTANCE.
Slî%c- the resistaace oifa o o iet.1ls is tile sanie, it

was nccessary ta select the resistance of soniezaccuratcly
deined substance as a standard of measuremient. 'lle
unit adopted by the international electrical congrcss in
i893 and callcd flic ohm, aftcr file discoverer of wvlat is
calied Ohrin's law, is Iltfli resistance offered ta any un-
varying clcctric currert by a coluniii of mcrcury at thc
temperature Of mciting icc, 14,43 granmCs in nlass
of a constant cross sectional area and of a lcngth of
106.3 centimeters." Fron this is obtained tie standaLrd
unit of resistance, but for practicai purposes %vires of
known resistance or resistance cols are uiscd.

The resistance coils rcquire great accuracy in t1ieir
nicasurement, in flic insulation of flic %vire and in the
mouinting of tme colis. The wircs trutst bc carefully se-
lccted and tested. The insulation nitust bc such as wii
withstand the highest teniperatture ta wvhich it is sub-
jectcd without change. Siik thircad is cxtcnsiveiy uscd
for the insulation. The wvirc is uistally wvound on spools
or in colis so as to occupy as little roam ias possible, and
-ire niounted in a box, which protects thieni from injury
and places them in a convenient, formn Io be carricd.
The ends of the coils are connecîed in plates or binding
posts in the caver. This, also, must bc carciully con-
structed so that the resistance at tlic point of contact
will be as low as possible. A single coil is somctimcz
placcd in an cbony case, or any nunîber, according as
the work for which it is ta bc used seins ic. require.
When a large nuniber is placed ira oîîe box flic ends of
the wires arc usualiy connected ta metai blocks, placed
at such a distance apart that a meta-l plu- will make a
good conncction betwecn anv two.

The resistance coils bcbng uniforni in size, tlie entire
resistance or any part may be uqcd. This is one ai
çevcral styles af resistance boxes which are nîantifac-
tured by instrument niakers, and is the one conimonly
used. In rncasuring flic resistance of an clectric
circuit, %ve cainnot take aur standard of iasuremient as
we would take a foot nicasure ta obtain the lengili ai
a iece of tiniber, but we cars aise it in another wy
whicli will bcecxplained waîlî the Whleatstone bridge.
If thint of wlich wc wishi tu noca.sure the re.sistance is
carring -a current, and %vc have a voltnieter andI
anmîter so %vc nay abtain thc difference ai potcnîil
and amouint. ai curreni, tlic rcsistînce is casNiiv obtained
by trneans af Olini's law, the res-itanzce cqîaalinig the
clectromotive force dividcd by the current.

ELECTRICAL ITEMS WORTH REMEMERING.
a)tiiN. steel magne, or vibratti:g it iii otiier %vays,

diiiislies its niagnetissm.

It k, said duit steel containing a 2 per cent. oi miai-
ganese cannot be miagnetised.

Flamnes andI currents af very flot air are good con-
ductors of eiectricity. An electrified body placed near
ai htnme soali loses bts charge.

lus changing -a secondary hattery, flic charging clectro-
motive farce slîotld siot excced flic clectro-mo(,tive force
afiftle battery more tiîtan 5 per cent.

Thec resistance ai copper rises about a. 2 a per cent, for
cach degree Cent.

A liitning rod is tlie scat ai a contintious curreut,
so long as flie carth at its base antI flic air at ifs apex
-irc of différent potetatials.

T'he. raîte of tranusmission on the Atlantic cables is
cigliteen words of five letters earch per minute. WVith
flic uiduplex-~ this rate of transmlission is nicarly doubled.

The cfrect ai age ;ind ai strong currents an German
silver is ta reuder it brittie. A s'imilar change takes
place in ;au allai' of gold and sili'er.

To abtain tlie mnber ai turms ai %vire in an electra-
niagnet, nmultiply the thickness of the coils by the length,
and divide by the diamieter ai tlic wire sqtsared.

A test for tlic porositv ai porous cells consists in filling
file ccii with dleanl water ;and taking the per cent. of
leakage. The correct anlouint ai leakage is 13 per cent.
i0 24 lhOurs.

If the air hiad beeni as gaad a conductor of electricity
-as copper, says Prof. AlfredI Daniell, we wotild probably
nlever have known anlything about eiectricity, for aur
-attention would noever have been dircted tu an>i electricitl
plheonmeui.

For resistatice couits, for moderately hicavy curreuts,
hioop iran, bont ino zigzag shape, answers verv wvell.
One yard ai hioop irani y- inch wide andI i-32 inch thick
nicasures about 1-100 of ani ohm.

The voltage ai a sccondary hattery must aiways be
equal ta or slightly in excess ai Ilhe voltageco ficth lamp
ta be burnej. For example, at 20 volt lamip will require
i o secondary celis, but ten celis wili supply miore than
2o larips.

Compression af air increases its dieiectric strengîli.
Cailletet fouind dry air conipressed 10 a pressure ai 4o or
:;o aîrnsplaeres rcsistcd the passage througli it ai a
spark from a powerlul induction coil, wvhiIe the discharge
points were oniy 0.03 centimeter apart.

Ainçcumulator wvith 17 plates, zo by 12 inchtes, as
rcckoned, in horse-power hours, equ-.l to about onc
horse-power liotr. Thking titis as a basis, it ivil re-
quire G cclls for ane horse-power for 6 ]tours, or :Io celîs
for i~ horse-power for the sanie lcngth afinie.

To obtain tlic lcngth ai wvirc on ain electro-niagnet,
add tlie thiickness ai the cols ta the diameter ai the core
outside ai tile insulation, nioltipy by -314 again by thae
length, and again by tlie thickness of tlîe cols, andI
divide by flic dianîcter of' tlic wire squjarcd.

lîlotting papier, sauturated with aî solution afi odide ai
pota-siuml ta whica a littie starch; paste lias been added,
iorms a checnical test paper for lcsting weak currents.
Wlicn tlic paper (slightly danifp) is plnced bctveen the
terminaIs of:a battery, a bitte staina.ppearsat t1ieanode,
or %vire coninected with the carbon ar positive pale ai
flic b.'ttcry. ---Scieniliic Anieican.

SelitellibLr, 1896
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GRNfiDIRN fiSS06IMTI0 0F STIITIONIflty
ENGINEEIRS

SeVENTH fINNUAL CONVENTION.

Illem liimîtstonc City of Kingston %t'as ltonored titis vear
as the scat ofîhe sevethitial Convention of the cana-
(liait Association of Statiollary Enginccrs, wthichiv as

eaiicd for file i 7tl, i Sîh and i 91th of August. 'l'lie duties
of Clnîeraistntemtt titerefoire dev'olt'd lupon Kingston
lîraneit No. i o, and '.tic nt:utner it whichi tite delcgates
wterc rccieil prov'ed eomtclusi'cly tliir q1ualifications in

titis respct. WViie
tc number in attend-

Inhce was fl as
large as desircd, titc
conv'ention througli-
out wvas extrenmcly it-

- , r ;ýv8teresling and cnjoy-
fille.

Bv te kindniess of
Ilte citv :îutltorities
the Counecil chittbcr
was placed ai tite dis-
posai of' the .associa-

the delegates con-
venced in session.
lrhe E*xecultive Com-
minîce %vas fialily rc-
prcscntecl as foiiows:

M *ID IN~<. K .. W. G. lackgrovc,
Toronto, president

D.l)vlin, Kingston, vice-presidenit; E. J. Philip, Troroni-
to, .;ecre.tr%.; R. C. Pcitigrew, Hamtilton, trcasurer; W.
F. Chapinat. fl,ckv'iIle, conductor ; 1F. G. Jolunston,
Ot t:wmi, dotork'eep)er.

1.ite 1ixccuîive prcsident, M r. 1;iaekgrovc, occupied
the cha:ir, antd on his lefi sat v'ice-president l)evlin.

'l'lie dcIctgaîes :and visitors froim the varions places
wverc as beiowv

Toronto A. E. Edkins, Johni Fox, W. Seibv, J.
Iliggcîî, R. PnJ. Gi. Bain. C. Nloseicv, A~. M. Wiclk-

cils, W. G. Biackgrove, Geo. Grant, Win. NMcKay.
Montrcai B. A. Vork, John Nltrpli%, Wilhuir W~are,

0. E.1 ahr. J. J. York, Frank J. Greene.
Hil:tlon R. C. Peîtigrcw, M1. Norris.
Ottawa, F. (1. join-ion, F. Robert, F. J. Mcm'riiI.
(hili C. J. Jorden.
wViarton. -.F. J. COdIV.
B;rqoCkviiie W. F. Cht.iman, J. M.\cCau'.
Carlcton Place J. MclCav

Ne.arl% adi Ilte incembcrs of flic local association wvere
presenht ai somle Unie during lthe seso prorninent
antong whiont wvere Sandford i)onneliy, pre-sident ; Johin
'iadvini, %ecret.irv ; Chtarles Sciby, treasutrcr; Daniel
Peeves, joltnMelad Charles ANscistinc, Thomas
Butrnts, F-red Sininionds.

l'le presýitenit pres-cnled( thc delegaties. o the Niavor,
wiog.ia.t a ief dds of weicorne. lie express.da
hinuseif as beingz assured fithat he subjects Conling be-
lore flie coinenhioni %7v.ot reccive ihni consideration
m htu]t titeir inlitrî.în ce dleilinded. Bcingz infOrmecd lit
Ilte cositltitiOt, of flic 4%Not.it on %en' proper> pro' ide.s
ihai the orZm Atio flh ot bc used a., a luens to
ecOlimigc Ntrikes Or intcrferensec in a~ny uw'ti betiween
it-s nttîembrs andi Iiir emiployer.s, lic Illought tii fact a

imalter for congratulation. Il fl conting front al parts
of the Dominion t0 assist in edutcating the minds of
otiters in your calliitg," lie said, Il Vour mtission is
as noble as your cailing is rcspomtsible. W~e ail niust
recognize the importance of ltaving responsibie andi re-
lhable men placed in positions whcere humlan liv'cs are
piaced at their mnercy. It is, tltcrcfore, a personai
ple;îsure f'or fie to welcoine :a represcint.utii'e body of
brother mchanics 10 our city; mien wh'io îhorouighiy un-
derstand the subjecis îlev discuss andi wito cati practice
wltat titey preach ; nien possessing a thorougi and
practicai knowvledge of titeir caiiing. 1 trust your de-
liberations whilc in our city ivili be beneficiai 10 your
order andi te public in generai." During Iheir Icisuire
hours lthe Mayor requestei lthe delegates 10 visit lthe
various public buildings andi places of interest Ibrougi-
out lthe Cilt'.

'l'le presidenl repiied that il w"as equaily pleasant for
Itinito haik Ilis WVorship for lthe kiîd andjhea rty wel-
conte. The reception was titorouighiv appreciated by
the delegates, who liad coule to the beaittifull City' for both
business and ple.astre-bisincess ta discuss imatters
whcy bot manufacturer and sicani user miay profit
b>' tîteir experience. lie extendedti bthe ïMayor and
Counicil a cordial invitation 10 visit the conveniion aIany
lime. The delega.tesý were confident tltey wouid lbc rigit
rovaiiy enîertained. The association's olijects wcre
puireiy educalionai, beiieving il is itever 100 late la icarni.

It addressing the convention the president stati luis
graificaiont at secing s0 nittan famliliar faces precsent,
a:td lie feut in good Comtpany. lie fluide a touclting re-
fcretce 10 the laie I3ro. Duncan Robertson, oflHamtiltont,
whosc death occurred sitortil' ;filer lthe lasi conivention
it Ottawa. A faithfüi officer, a truc frieîtd and kiîtd
itusbant, itis deali
was deciply regret teci.
lie asked lthe ncw
ittezttbcrs lu join
lteartily it the work .

10 be donc. Tite
Mtost important ques-

wuldtzt b<r Ilte Chang-

the association, and
lie itopei the brotit-
crs wouid wcigi iteir
itougis beforc ex-
pressing their views
oit Ilte matter. An-
otiter important ques-
tion %wauld ho the
htoling of the cont-

ventin cv two
y cars, insicati of an-
nttaiiy as in tce pas:. Tite compîtilsory issuing of cer-
tificales of ntcmiberiip antiotiter tapies ofinîcrestwotild
also bce considereti. lie statcd lthai Sîraiford No.
ý3 lhd been reorganizeti, ;ud -an application hati been
reccivcd front Watcrloo, tvhcrc il "'as desireti to in-
augurale a branci association. lieca eacd te alten-
tiont of te niembers to Ilte progranmmte tai was laid
before îthen, andi Ilitugit il was lthe best the asso-
diation hati cver itat. Front the corresponttence re-
ccit.cd From Birothers Tandî'in andi I)c%î'»n he fclt fier-
fectiy satisficd that te ntcmbcrs of KCingston No. ta
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wcre a wh'Ioe-soialcd and Iîard.-vorking lot of meni.
Nothing lhad becîn lcît undone in the way of niaking this
meeting botta succes.Sful and cîatertailling to, the dele-
gatcs.

itea secretary ilicn rcadl the minutes of the last con-
v'ention, whIic!î wcrc adopted.

Standing commiiittees %vere appuinîed as f0!Iows
Auditing Comniiiittee -- Bros. F. Ci. Jolinston, %V.

Sclby, J. G. Bain.
Constitution and liy-Laws -Bros. J. J. York, chair-

mi ; A. M. liVickens, WV. Norris, C. J. jordcn, S.
Donnellv.

Educational and Guud of Order- Brus. A. M. lvick-
ens, chiairianl ; J. J.

Milcage - IL C.
Plettigre%î', chairman;
C. Mascley» J. MuItr-
phy, J. F. Cody, F.
J. Merrili.

~ 41Crcletita.ls'-3ros.
0. E. Gr:înbcrg,

ch:îirinî;în ; j. liî:g-
cu, W. F~. Chap-

Bru. lcvliiîî askcd
whiat hiad been donc

iii colilcction witih
securing reduccd
rates from theCorres-
pondence School o!
Scranton, l'a., to

NI X. W. F. Cul'sleirücksEte, Sccmtaay. wvhich the Secrct;îry
rcplied titat lie did

tiot undcrstaaîd thecir ternis, as a scholarsilip woukt
cost a nicrnbcr of the association tht. sanie as ani
outsider. Mr. I. S. Robertson, wlîo reprcsented the
schooi, gave a statenient of the facts, wîhich showed
that the Carn:dian aissociation coaid obtain thc sanie
privileges as the International association. By these
privileges mitnihcts wvere not conmpc!led to, takc their
cducationnl course in fuil, but cotild takce up any branch
desired.

The secrelary %vas asked what lind lieen donc îowards
securinig a rcduces. insurance rate for mnibers of the
association. Hec statled th1t. several insurance compalnie.s
hiad prorniiscd to give the association rcduccd rates by
dcducting the agents' commi'ssion. in lus opinion the
dcath rate hall 1cenl incrcased by tic cncroachimcnt of
scientific inventions.

The convention thcn adjourncd, to incet again iii
business session in the evcning.

At 2 o'clock in the iftertioon about four hutndrcd dele-
gates and their friends boarded the steamer Ilero for
asail on the St. Lawretncc inionig the Thousand Islands.

Althougli nitendcd wvitl occas'ional sliowers of raim, tlîc
trip %vas thorouglily enJoyed, and to îniary %vas cluite aî
revelation. On hIe return trip the city wvas renchied
about nine o'cloclk.

Ricassembling in conv ention, Bro. Johin Fox,, chief ci-
gineer at O'Keefec's brewery, Toronc>, reaid hIe folloiv-
ing interestiflg paper:

For -orne time 1 hase ioocil foremdrti to the 1rtaatton of a.'t 30

Ipron «titi siotagl: %ut tcfrigrrain, and in litrscinting il I Mill en.
cicai.'or io ttc as practicaliEn tuy few te amrks as the sulpijeO willi admEnt.
I wil irîrrore qlwcil prineipaiiy on Ilhaitsttmri of rerrigeration ici Es

slow limier in> citsrge ai the O'Ketcfe ilrewiiig Co.' <rotks, nane!y, the
t, h)Ietcgie,'' oir ditc explnsion SYsieniI. 'T'he buttaict tiset En ibis

systin is.'tnhyrrous numnonia. We ani tuhai atitionia Es a conis-
bitnationo f nitiogeti nui iîytrugcia, e\irtseti iy the fotrmulîa Ms't,
whEit mnus iti In atout of îiltrogcîî (tclprcsvîiînig 14 palis Ity secîgit)
Es conbined ssii!, (ite aoolus Of 4410901gcm (tcpmesvnî Emag 3 Paris iaY
weigiaii, a.i orriinary rtaears. lThe aaî,atoilia, or aritydrous ana'1
ionEa, n% Et kn caicd En iîs namnral condiition, is a gas or va1tor, nt tbe
Iciirature Of 30' F. Il bcouls a li(Illd ai tce ordil> itresue tf
tige aitoi i:n.and ai iEgiter illetlr s it, if igitr itrCessurcs art
eiio>'ed. *T'he anitydroats arntnonia ttEsso]vc~s En water Ens differtni
proîportion%, forming ss bai it; knoss n ab aittînonia ssar, lEquEid aittîtton,

arftu antanonia1, vie, A 1 a tetiiealutre e)f 90* V". tiiielili. oi.15
11,ai is, Et Es dlerottitoîcti Ento ils consituent%, niirtgcî nut liyrttgesn.
Tilt ltler itring a% combumsltil gis, Et aitas tai tiala rccmtnîiitio
lakes pltace ai iower coupercailtires, letat Irolb.~1' niai lu Ilte etlit lc'
qtîcliy SiaiItpte.

Antnaonia Es nul contmustittle ai ibe orditnry îeuaipecalres, andti aine
Es exîiitiitd if plîtrged hait ie gas, but if ataaa ea ttc ttîet i Eth
oxygeln, Ilte llitti ga-s<% ln> bc Egniiti anîd wsEti hitn wib à liait yeiiow
lite. .'i taittires tata>'i ite rmatet Cesîmiie ili a sense. tf a fiant

.. tti'ciently hito Es appiiet Io a jciet ofnntîmonii, il Jor ralier ilte1 iythrtgen
tf lthe Naie) tinb as long as tlt fiante E.s ataittieti, fumriiing the tient

for tl &Iceontiiioitt of the a:nnttnia.
Alittîtomia Es nol expliosive. Ltt srimn storemi ili tirut ill i u nstaflicieni

sitice tefi ftt il ln exiandl, ss iiî a itigit tvttr ilac t! dtmmîs wviii i)Ittie
as lias ImpîmeeiEn hti seasons.

Attataoata s'aixsr En iighbi> salrcaling andi for lit teason pcrsmtns cils.
pmitycti ils roitns citarged ms th attiaatnia gas ilmusi pitettcltir rspmira-
tionî îbtelî'cily.

Wili tlt titci cxpaîsiton s>-item, tit: timîtit alatttmiia E'.; criectly cont
dtitrd lu lthe paiace saimre tietrai ait ttc ahottaer, or, sWe saigit sa>', ito

lthe routais wirit rtu bu cooltil. ''lt gas E ibe thi dawiî iLack lu lthe
machines or coanpressors, sebere El Es again comtîitessed amat stiscimarIgeti
loi .1 pressure tank, -srit foin imers tg) lthe oettttroer, s mcre il is again

liqutl'med. tn liqtuefying lte gas, «titi waler Ei aiimmsed tot rickie oece
lthe condlenser, or ws- naiigir cnItiEl lthe contirîsing colts. ttereta> cotming
tlt atuitonia. Tfa it iiî iltea pisses on Itt Illte Sctarailig tank anti il

any otisîtld gel ito tlle liquiid il Es nih itre. lThe artîattlaite
gues on liaroeagl expansion valv'es ,tio «titi sicirage rootts ws:iteb
tit (tf rootta Es 'ttor hi, etrcb> cooiing ctr iossurig the fe'oîperatuze
of sanier, conitllinig ils ss'trk liaus lu repeal ils circultatioan tier nut oee

Now [ti us sec %%luat WC iar' Io cosier la Illte simajm OtJ atectamair.ai
work 1tczforanced. îN, youn ia>' Lknts the ciluiraicîiut af. ittt tif ice Es
284,000 brai sinuts, Oritlt
amntt of tient tlt is le-

rîniresi Io cons'erî a ion of
Ece ai1 327 F. mbt a ion of

ainte ail 32* 1.;Or cons.
s'ccseiy, Et Es tlt amuuni of
brai ilt nsi% ttc exiracicd
froin a ion of war ai 32 l".
in orticr in convert Et ini a

Lcî tas taLe, l'oi intancr,
a 50 Ion plant. 'fite Ltira
tieat of one istiant of icie Es

84z lit uius; tuaitiiil)ing
itis Il> 1.0oo gives ns% the
nusiiaber of tieai sis En one
ion. Note, as we arc con-
sitcing a S0 ion plant, lis
sMitl ttc 14,200.OOOIaral sis
En 24 itotrs of tante, or in Mv l .lr.-t.tw ismmilumi* 'Tca
our smotifs. a 50 ton plant
En 24 hurs sutl asori, lis amoutin cf taiatols nt- 1 igli ma> tarir
i'raa !n spraiing of a ltant of so ianay ions caail>', Et Es aissays tan'
iirrsîood t0 incin for 24 boîtes of timc.

lThe lemperature of cilundEng aranionia %%ouatil has' lu tc amosa i'
F". iowrr titan the lettaîteralure of a ccitt siçlrage runn icti WCe witi
take as% 35* F., consicqurot>' iy aising tarent tient of thaitialo i ht
îcmpertaiîcc miEt Es 35* F. id' E 25* F wr f'init il in l'e 540.03,
staici ks rrfmigrraiing Cll'ci 'tf 8 Il. ofamîinonia setten ibe ieap'alaerf
refrigeraticra s à25 ttcg. 1"., anti tha or con4lensr 70 ICI:.. .Clccifr brail
rtf the arrosonia licing a dcg. F". Tite anuouni of anininnia siu l'e evaîst
aicti, liarerfore, lier minutal tf oatr So Iton pltats 1% 544103 - 170 -25)
495.o3 bicens bri of amnattnia ai :3 mlrg. tF. Onaaiing tc miccatamais%
ati taing iti En romand ntnmlpers. 495 »(ïo z:9,-00. Titis mtis'itiEnt,

59I63&33-ý 89.9:, %hiicitE i he natober of ixtunis rtf anmmonia mte
reluîite pet minute for ot S0ton plant. Wc requtc abot -- 0 uts., anti
the volumne of i 11b. of amînonia vapoc ail 25 <kcg. F. El; equxaif, 5.26
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cslbic feet, cottscIuefly coml>îeSssur ealsscit>' lier Minute will have tu bec

goi.zo cuic (cet. Ir wc add 10) titis 20 ý', sIliehi. a (aiir .1llowanCC for

Iowies h>' radiationt, etc., WC c <qiie ail ictUai coliIcssor tuapacity or

126.24 cubic fet lier nîiiiiite.

i.ct III sec hon hIe plant i opefratt Comptes svith tliiî thLic tlesl cal

culatiî,n just ini~c. The n<ioplrcsuol cylindcrs 're 1 c~ x 22'. sshir i s

ewiuaI tu abouit 1 115 cubie ficet cnipacity of caci cylinder. Our enginc

mnks40 revOlulloî,Isliper minute nuit cadhiçh double acting. l)ianietr

11 1 S 3= 121 x .7854 --95.0334 x 22 -* 728= 1.2099. Conffcquently atl

cadi cvoiutian of ctank siîaft cadi eîîîîprcssor discliatges ils Contents

tWice, ssbiclî gic us a total dischargc of about 192 cubic feet lier

Minute. If Vie dedCIltC 2d% fteoni luis f0t ClearnCe, losses. C.Q, WC gel

t54 cimbic (cet. or about 27 fet sucare tb.II5 reuîuireii b>' <ur tlieoieticai

alntiiwbich would lue tlle aiutnt :sllowe<l to camte raid go on1,

whîicb 1 thimk closi-e ongl for ail liractical 1purpme.

Now coules tlle question of piping rcs1uirecd fur cold storage rootus.

ln piping cold starage rooumîsç, filoni sîliat information i cau pailier on

til sNiilI)jcdt. il 35 tisual 1n ailow about crie square fout of pipe surface

for cerV 1, oo lical unils tu lue nlbsorbed. Titis is cqual to aboutt 1.6

running fet oif 2 inclh pipe. 'o a 50 ton pîint, ncording in titis raie,

%le Msill ircquirc a suiement anio0unt t b' h91) 14,200,000 lient oflits in

24 iîoîrs, sdîich in round nuiniiers wiil bec 34,200,000 x 1.6- 3.000=

7,573 runng fées of 2 in. pipe. 0f coursc yoîi understanl titis esti.

inate is aprsiit. If wc svcre u.:îng si n. pipe: instcad of 2 in. pipe,

anul Ille saine factur, nanicly, 3,000 tient units, 10 bec absorbed inl 24

liaurs lier exil square foot of pipec surface exposed-(, il siaulni requirse

aboxut 2,833 mailing fcct of pipe. The condensers . rc a systeni ofipes

<>r coils ins whicli the aninonnin, after lueing conipressed in eoînpressors,

il foreed, siliere il is cooled hy cold watcr triclnlirg over thc piples.

Tlitfse arc callcd aininsphiiei or surfae condenscrs. The aminionia

in~'~~ thîrough the candenscrs Viclds In the cooliiî ssster the lieat

wluiciî il Las acquired in doing rcfrigesating dut>' by ils cvaporat ion

ni th ienct it lias anquired during comipression, supetheating beirîg

Iîres'cnitd by a lilueral sîipply o! cil ils our case.

Tlîc mrclianical worlk donc during comipression is cons'e:ed ino ils

eqluiailcot oflheat. Thi, aniount of lient is also cqual to t lie latent hient

o! volatiliration of thc ammnonia al the tenMpealure of thc condenser.

The cfficicncy o! site condenser dcicrinincs in a great incasure the

econoincal wosking o! te mîacine, anul for titis renson il is Cood policy

10) bacc as iiîueiî condenser surface a% practicai cosideration mlay pet.

mit. Il is said for average conditions inconsing watcr 65 dcg. F., out.

going 85 deg. F.) il %%ill require 2osquarc feet of surface pet tonî, or for

a 5010 nimachine il will taIkc 1,600 linear fret o! 2 irchdi pnc. 'fie

minî difTrl encc of outgoing and incoining watcr is 20 dIcg., 485.42 -< 20

x 60-* 20-t 8.33= 3496, sslîidî i, anlaulît of matr in gallons pier hiaur.

tRIi3~50i FOR0 E(O.05ti.3%«. COOIA-ç< W'lU.wherc cool -

ing waîer il ver' %marce, and eqpeeiallIy ssiîcrc atosospheric Conditions-

drynesa or air, etc.-arc favorabîle, tIe cooiing water tîîay lue rc'uised lîy

%uljecting tlle bspeot watcr to ani artificial eoolmng lirocess isy ruonirîg the

saine over large surfaces esposed t, tlle atir in a finc spray. A dcs'ace

of titis Iiind is dlescribedt as bcing a iiney-like structure, built of

boar.tk lis height is 25 fcet, Ille otller diniensions being S' x '.

lns'îide this structure arc placedl a nuntlber o! paritions of thits boards,

,1i.tcul 4 inches apiri, estcnding to mithin i foot of Ille bottoîn of the

structure *. len the lower halvea o! thiese partitions are placd ail righit

angle-; in the uliIper hlies. This arrangemnrt gives bttter resuits than

uobroIken paititions. The mater in lie eooled enters the structure at

lthe top, mlbere, by the ube of a galeanized ilon os'cvflow gutter, il is

à.litreài eteniy over hIe partitions anl ssails and ltowN doss nwsaidn in

ihîin shei At Ile hae of Ille structure air i% introuluccd in Such

qu:-ntity thlat tihe upIward curirent hias a velocsty o! about 20 feet pCt

second. Tise air meeting thse downwanîi flow of waticr tip.sorl>s Ille hecat

tut contact and aiso by vaporfizing duting tise passa-ge, --o deg. F.

The oil uscIl for luliitinig the conîplress:ors diII'crs front ordinary

Iubrmcaling cil in star il miuNt not esingesl nt low tcsloperture;, and

nîiust )tuIcefions vegetable or anima.-l ou. For thliszreason onli uineral

cils cao bce ascii, and of Iiese oniy sueli oils as wiul stand a luw tempelra-

turc msithîout freezh-g. sudi as tic bcssx paxaffin cil mill do.

itro. Edis sisised to kos w'hait; îo5 toit ice plant

ss.1S.

i3ro. Fox repticd tat il :tbsorli'd tire lie-tl lis a coki

%tor.t-e roolîs wisl tise sane power ts,%votild ots of

ice keptil I2' F.

Bro. J. J. York s:îid tis:î oîsly the prct'iots ss'eci tise

oordo irade or Noire.til :td mxet te, consider tise

inîtroduîction of ice-ilsakiisg tttachinery oit tire seîtli

ix W.1% a subjeet whilh Ille intelligent clginicer would

hav'e to sgflpple witt -4ooner or inter.

A hearty vote of thaîsks %vas teindcrcd to B3ro. Fox for
lis papier'.

àMr. J. iN. Camtpbell, of Kingston, proil'îscd a1 palper

)n I E ectricai Applianccs,"' but tvas uisavoidably abseist

front tise City.
A visit w'as theil pa'id to the eicctric liglit and gas

works, under the direction of blr. Simulons, tisesuper-

sotendent, who showed tise delegates sonme experimcnts

wvitis acetylene gas.

SECOND DAY.

'lhle convention resumed atIci0 a.ms., te president iut

the chair.
Bro. E. J. Phiiip, E xecutive Secretary, prcsented is

report, wvhich showed that the total reccipts for tie

year wcre $607.22 and tise expenditure So.65, leavirtg

a balance Of $101.57. Trhe strengli of tce associationt

ltad fsot beeît up t0 tisat of former years, neither illier-

ically tior financially, but a large amount of good iad

becoi done by tîte association taking up the niatters of

educatioît, insurance antd certif'tcates, and whiile none of

tîsese had bcen as successful as wvas atsticipated, the

probability wvas that during the following ycar they

wvould be got into better shape. He suggested tisat

the cost of certificates be lessencd to the otembers and

titat tey be made comipuisory. He againi reported at

lenigth on insuranice and the Correspondence Schooi, as

also on a scitemie tîtat would make the Executive more

of an educator, by estabiisbing a Bureau of Information.

The Committee on Constitution and By-iaws presented

a report, wh'Iich recomnîended that it be made compul-

sory to secure nie ubership certificates, atnd tat a reduc-

lion be nmade in the number of officers. This wvas

necessary in order to meel expenses. 'l'ie movenient

met with much opposition, sontie proposing raising the

per capita tax, while othcrs suggcsted meeting in con-

vention every two years. rthecomilîce svas requested

to report again the foilosviig day.

The report of tIse Treasurer svas then presented, in

wisich it tvas stated that the Association iad feit; the

effects of the commercial depression. There wvas a bai-

asuce on hand Of Sîoî.57.
1'he report, wvhiclt was certified correct by the audi-

lors, tvas adopted, anîd the meeting adjourned for lunch.

At 2 o'ciock, by tise courtesy of Mr. B3. WV. FoIger,

manager of te street raiiway, a special car took tise

delegates and friends toI lte penitentiary. Mr. Devlin,

chtier engineer, cscorted te visitors tbroîîgh tc intstitu-

tion. They werc shotvn a simaii haîtd engine bîît. b)y

te fanious Pcrcy, of Montreal, forty years ago, for the

penitentiary, wvhicli cost $s, 100. Over the door of tise

engine ront was the iettering "Wecome C.A.S.E."

surrouitding the British coat of arms. On te ivaiî wras

a crown of coiored incandescent iights. Rockwvood

asyim was aiso visitcd, and in te evensing te mcm-

bers had an outing aI Lake Ontarioi Park.

THIRD DAY.

At 9 ;tn.on Thursday tise business of the conven-

lin %vas airain takenl rip.

ThIe report of tise Comnibttce on Constitution and

Bll~aws svas adopîcd. It recontmended tise grattti:tg

of a free certificate ro es'ery nieniber of the association

ils good stattditg and tise raising of tise per capita tax

2iC.

Tise report of the Conimittce on Education and Good

of the Order rccoitmended tisat nsenbers should take a



Sc1,iimnbcr, 1896 CI~aADIPI1'4 ELiECTI~lCAIi I~4EWS
course iii the I nternational Corresponidenice School.
This report was also adoptcd.

Bro. 1Edkins suiggcsted the advisability of taking
steps to secure D)ominion lcgislation conîipelling ail en-
gincers to liold certificates, instead of as at present,
tlîrotigh the provincial governmiient.

I3ro. Granberg said Qucbec votild give cvery assist-
ance. If there was a compuilsory law passed by the
Dominion gov'ersnnient, the certificate holders of the
Ontario association %vould readily join the Canadian
association, and allow the former to lapise. This would
bring in a miemhership Of front 700 to 800.

Bro. WVickens said lie had been througli five legisia-
tive fights, and advised thetn to ask for cnough, so0 that
they would be able to, get something.

It %vas movcd by Bro. E dkinîs, and scconded by Bro.
Pliilip, that a comminittce bc appoinited to, co-operate with
the executive board of the Ontario association w'ith a view
to sccurinig D)ominion Icgislation for the cottnpulsory
e.anlination of stationary engineers. Carricd.

It was resolved to, publish a lhand-book, giving a list
of ail the engineers in Canada, wvhicil nuiliber about
12,000.

The inileage report wvas then adoptcd.

!3ro. Norris moved that a quarterly report front the
Execuitive Secretary be sent to each branchi giving its
standing. Carried.

ECTION OF OFPICF.RS.

The next order of business wvas the election of oticers.
Tite president appointed Bro. Edkins returning oflicer
and Bros. Robert and Tandvin scrutineers.

For prcsident Bro. janmes Devlin, of Kingston, was
clectcd hy acclamation.

For vice-president four nominations werc miade, Bros.
Philip, Pcuigrcev, Granberg and Chapnian. Bro. E. J.
Philip, of Toronto, wvas clectcd.

The contest for secretary was betwcen Broq. W. F.
Chapman, Brocliville, and R. C. Pettigrewv, Hamilton,
the former being successfut.

I3ros. Pettigrew, B3. A. Y'orkt and Gir.nberg,.vcrc in the
field for'treatsurcr. Bro. Pettigrcw was elected.

For conductor there were cight nomincs, Bros. litg-
gett, Murphy, Bain, WVickens, 13. A. York, MIoseley .,
Johnson and Jorden. Bro. J. Murphy, of Montreal,
wvas sticcessfuil.

Bro. F. J. Merrill, of Ottawa, wvas electcd door-
keeper. Tite other candidates wverc Bras. Huggett,
Fox, Jorden, iNcKav, jolinston and Norris.

P:îst-prcsident Y'ork installed the newly-ceccted offi-
cers, and the retiring president, Bro. Blackgrove, wvas
proentcd witil the customnry jewcl.

The officcrs electcd thanked the convention for the
honor conferred uipon them and promised to endeavor
to further the best interests of the C. A. S. E.

A vote of thanks wvas tendered thc retturning oficers
and scrutineers.

Votes of thanks wver also tcndercd the Kingston
Street Railway Company, the International Correspond-
ence School, the »Ma-yor and city counicil, the local
association and the press.

l3rockvillc and Hamilton both lendered for next
ycar's convention, with the rc:-,tlt that Brockville %vas
chosen.

Tite prcsident-elcct appointcd Bra. Granberg district-
dcputy for Quelbec and Bro. Cody district-deputy for
Ontario.

Bros. Wickcns.,, Edkins anîd Norris were appointed a
Colmnîiittee Ont Legislation.

After concl usive remiarks the convention closed b>'
singilig Il Gmd S'ive the Quen."

At 3 P. ini. the menibers took carniages for a drive to,
KCingston Milîs and Fort H enry, lunchimîg at the former
place.

A banquet at tlie B)ritish Anivrican Ilotel on Thursday
cvening fittingly closed the convention. 'llie chair wvas
occupied by President S. 1)onnelly, (if Kingstoni No. to.
Oit bis riglit sat the Mayor, Aldermen Skinner, R»îîi
and Tait. Ont his left wvas Ex\cuttive President Devli,,
1'ast President Blackgrovea:ud I'ast President Wickens.

Th'le first toast on the list was I''lihe Qutein," which
wvas hionored by singing the National Anthiem.

Tite Mayor and AId. Skinner, Ryan and Tait rc-
sponded to the toast of the 1 City of Kingston. "

"'l'le C.A.S.E., its Airns and Objects," brouglit re-
plies front linos. Wickens, J. J. York, Granberg and
Norris. Bro. Wkikens said that the C.A.S.I E. wvas

houind tosucceed, for
it wvaý founded on the
rock of knoiedge.
Intelligent engineers
did not helieve iii
accidents; explions
wvcre duc to careless-
ncss or ignoance.

liro. York said titat
if ail the eniginecers
'vere as proud as lie
i'as to be a1 rncmher
of the C. A. S. E. the
niernership %vould
incrcasc ten fold.
Steanm users content-
plating rcmiodclling
their plantsý or in-
stalling nieu, nlia-

MM.S. tNu x î'ilent, Kiiitt No. to. chines slîould consult
the C.A. S. E'.

Bros. Granberg and Norris spokec briefly of the advant-
ages aftonded hy the association.

-Our Mauatrr w~as acknowlcdged by Mr.
Anderson, of the Imperial Oit Company. Ile spolie of
the practical emigration policy requircd iii Canada, and
advocated the furthcr extension of foreign trade.

Mr. Robertson, of the Correspondence Schiool at
Scranton, responded to the toast l'Our Technical
E.dtcaitons."

IOur Visitors and Kindred Societies " hrouiglt re-
plies fromt lnos. Blackgrove and Edkins. TIra. Edkcins
saîd that nîany thouight thiat tilie O. A.S.E .. wvas ant an-
tagonist to the C.A.S.E., wvhiclh %vas not the casc. As
soon as Dominion legislation compelled qualificd licensed
engineers the O.A.S.E., wvitlî its 700 menibers, wvould

amalgamate with the C.A.S.E. Ile showed lîow dan-
genous it wvas tc, place boilers in the care of incompetent
men, by giving the relative explosive forces of steani
and dynamite.

4Kingston Na. ici" wvas acknowvledgcd hy Bros. S.
Donnelly and J. 1)evlin.

11The lExecutive Couincil " wvas replied ta, by liros.
Dcvlin, Philip, Pettignew and Chapman ; Il l'le Ladies"
by lira. Granberg and AId. Tait, and 1 "The Press " by

Septenther, i&fi CANADIAN BLECTRICAL, NEWS
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repre.seiltatives o( Im lCingstoil Whlig gond News, amnd
I lle C îi :îm îier:îmlEin.î eI.N iivs, of

il-orimîo.
'l'ie 1eitert:initiiit %v-a% iiitererscd wtitlî sangs 1»,

&Nlessrs. <.uralit, lllîckgrove, cochragne, Skcififir, iNlirp)lm

asnd Robert.

Ilr. l)cvlii, piresidesit-clect of the C. A. S. E., was
boni ini Kinigstonî, and ks the eldest soi) of Ille lite P.
Devliîî, a v'eterait l'reniîati. After servt'ig Iiis appreiltice-
silip wib the Camiadiati Locomotive alla Eligilîc Cpinî.
parl>, lie u'orkec l'or a fimie ivitl 1). Ilweiî & sons, atId

mn1 1873 %ca-, appoimîted engineer of flic Caocrnmcnit
watcrworks. Two years after lie %vas tr:însferretl to the>

lieiiteitiair> ai St. Vinîcent de l'atil, iîcar Morntreal, as
chief enginiecr. Ili i88i lie rccived the :tppoiltlflint

tof del el'igitteer of' Kitig.sloit pelli telliay whicli posi-
t'îotî lie stili ocetipies. 1lis caiilection i tti tlic C.A.S. E.
dates froui the year 1892, auJ sincc flint finie lie lias
beemi i active worker. l le %vas largely inîstrumnîital
in sectiring the formationî of the KCingstoni bramîch, anid aI.

the aniimal convtionuam ah <)îîa'va. last yecar lie was tiaili-

tlotuslv clecîcti to Ille Extctttive Comîîmuiittcc lis vice-presli-
denti, ami lilleti the positiosi witli sucli credit tt lits quiali-
ficationîs for the dîities of prcsident ire tiîiquestionied.

lîle is alsa Il nîcaiiber of the B3oard aof Evaimîcnrs of the
Omîtario Associatioai of' Sî:taiiary 1Elîtgificers, and al

.%t roiîg advoca.te of 'oiàiîjnîisory- Cxaiîîîtatioiî oU emîgimîcers.

SPAP.KS.Î
Am edcim-e jl il plat tt-iili robabîyl bc jmim,.îaiin i thtaymmmm

:mî lfrociillc. Omit.

Thme Sitesiîm-atkî' *Uleîîlime Ci.. oif Sherbroaoke, Q)ue., is bldc-

inmîg 100 amie, tf iw Ihues.

A% [Y.I:twv llias btk'c auricti tly te r.tp-ymof L.isowei, Omnt.,

;ID ravorm of eletmic iigliiîîg.

smoikinig al tjo t lmcir pîlant.

Loceal luartie. %ijh probablly ums:mlai eleci ri' liglii pîlamnt for

mo-rc't iirnhtrntg a iuiltt- Omit.

1L îtiawa l*iectîiic Ligii Co. imiemi ;îmtting iii U 7,000 camtidle
~~I>ove mîacinme i n . 2 lxj e hom-ltitlS.

hi sIniic lie ime intentmiomn tif ir. Camisiack, tif Ilrm-ckviie, tu

place i edecirît' ligii planmt iii li, yacht.

0, Illme iiii ofAltiglt!i Ille romjacscf litmiîs.ville, Om1t., salie-.

titîtîct a bv-..w jîromcltmg toamail tlectm-je figlit 1 îai.

fi i. aii cecix li ta I ;;eai
1 lemîmamui froi I lialufax îmase csl.

iisim:mig anm clectirm liglit plamnt aI Sitsmiesmeadie. N-~. S.

'llie 1ulammît af tlt-i Oit cm Sommitl Elel m-e Liglit Co. js bcjmmg
.'mi:rg..d Io %uppply imc:tsi.lesmt as, weii a'b.are ilîs

'l'ime Gai, lrebimi & ilelpeler clectrit, suilway carrieti 3S,000

and.cmgl :mc 93o toit% of trcigmi during hIl mionthi of Jmmy.

'TImm. Aimer Lil.jIi Ca., %visi Il -1aptital ot $30.000 Ilia"' beemi Orgamti-
mzeil ini Oitawa. Mr-. C. N. Taggart ba cmîapjmc mianager.

The, 1 G..oîc a, ci'. *A)f i., 111el Oi., lîîmm-posc imu'taiiimig aui

eî.î'tm e plamît îtîcmti ilic pmm:..tm c,,.îmrict for liglml immg cime towîîs

,rie »ijaîit taf.um pter ci.*N tîm-icim i Siltiji's.% i. Om.

:irec %mlimm>in Iîlle mtb amîid SI. Jallui cel-c rondi %viml car

vammllcms.

i~ ~ ~ 8 tia artai ' eiiij Nougil by Ile Autlmir'. mg 1Eletet rie

imgimi. i lent . lauc Co.. of Atmilcrs tbîtrg, Oi., %vjt at c.p'iial1

Il.aek oi $.00.o.

Il m*m, 1'% mt l i .'l imhatI & flccker. tiw if', a fi am'iet lelc-

pîiuîtî.''. stm ire ît.m tO tamalic é at irer forthlie toleimiieI
fr-ammc'aim,s if 'ITorommm.

lime cuIt couiiil of %%.it'.o-r, <)mmt. b laie'îmrda.î Illie <ut.tçiilm-

ers' i, stme cleemm-ie liglilîig stilma froi H. 1l.mam-t & Sons, t

L.otîdoti, al time lîricc luiS,6

Nm-'.. R. Nlcl-ttigliliii, of Sunimemilie, lias% emiiemd a -suit

«ig;Liumst tlte TorOuimî & Mt i"Iî lectrie lZuilw:ty Co., ta recoter
$20,0oo datIiage for the deîli tof lier Iitm'.batmt, wh vlmt a killet hîy
gifme af i lie c'iipm>sta S..

O wiig ii Ilme dvl',truîctitmi tif Rit icîîaer ltit% of lthe Matteai
Ilai k & Isiamiul R:ilavC., tw tva mt' powtt' lîim'.t's are beig
ereeî, unme at Lacine atitii Illit allier ail Si. irenmm'tî.

'Shta HiL'clrjc Rl~;wa> Co. m't Shetrbrooake, Qîu., j', saisi Ioa be
uîegotiaitmg for Watem' îower ai Bllti FaîOl', amnd if sticccssfmtit
iudîl 'omtmience Ilme caiirlliîiof Ilme moacit ai :tmar«y claie.

Dr'. I i.trm j',cî Chîambrlin iia' li-emteti tu thCiuty > caîmicil (if
flirait) a pethlîl &cmm'ki.oe for lkrti%ni ti coti'. tiet atic îimajmliiaili
a tle'iiatc %se u i liai Cilt'. hl j', lim-tptîsî'c (0 om-gatmiZt' a ticw
Coiîmany.

Tel'li iilî(tt, Clietioke & Aîmî':m'.îr Electiv 't aiît'ci. lin:ve
%tt-etititist ail the rigit tif way v %,r mmc'''.rî tam hem- uîrtiîîîec
fini-t' andi stel'. are iw lie img taketo o~ rgasmie thle Ccomplamny. Il
j, tu;e initetionit ici limte (lime rondat ini tîhiratio am-ri' mmxi sm ir

In the ccisitimi 'if the Pm1-jtv Cotînt il inm Ille case t)ille 'Som-tîittî
-t't't Railway Co. m-c lte duli> oumsiel mails, setemalctimer railwmty
etîmipamlii are ;111tem-esmIetl asý ftlc : !.îmiclammstt'c.t zi4ilwa Ca.,

$m 2,000 (a $15 ,ooo ; l atiilîtîim Strm-et R:iiway Coi., S îS.où, wtmti.
%or Street Railway Coi., $6,cooo. 'ie WVitiipm,)g 8îm-ee Railway
Co. j'.:tisa saidti c bc imîteretecl.

lIctrpor-aticon lias. beemi gratiecl ta the Callenicarm 'lelcpltie
Exchiange Co., wiîilmiea t'flive iii Too-toî. 'ie cîbjecl of Ille
Coimphaniy is tu cleai jîî telmuîcll pîatenits, auit I)ti lmmlc nuitl opiuîae
teleffhoti lijste%. itm-iuiglmocm Catiaclat. 'l'Ise îîtsttîtem-s are : Ro.

mîm:tjme Callatieran lmâclEwardcIl. iM-rt, af lm'rmtm-iaîlJ IÏImî)Ci
'Imcitîîsii, tif 'l'om-ott. ''Te capiital stock js $ i oo,owc.

''T'e corpoccration of time towt of Nl:trkli.itîi, Omît., have leaset
i Ieit' ligimtiuig plattuic thIe Markhami Elect ric i.mgliî Ctompîany>, tt-ita
lime e xtemidc :mid itipm-avei tihe Nysîîin. 'l'île> have im'tallhi a
.ou K.W. :tl iat itg pilant fuîm-ttjheti tilIli b> Ilme Ro> ai 1lecI mjc

licen cli.itigeti tmatro rcn i i ticamdescemî ligîts, wtlmji atte git'itig
eet-c-> * atjftioti.

A't tIhe amîtual nmceeitig of sime Ottawta Car Co., blîct recemîlI>', il
wac st:mtcd doat a djtjdemd of 8 lier crent. fmond beemi paid tu te

slîa-eicidems îîd a -,imtia c3mal Ici 5 lier entm. plaveci ta the resemv
accouain of tuie ccitipati'. Directir t-c- electeti as follciws:

rcTomas Aliearti, jîm-c'.det aid mmataging clim-ecîcim; Jatmes D.
!"ma',em-, %ecret.m-y'lm-e.t% irer. %V. IV. WViJe%', J. W. Mdllae, W. V.
Saper amît Wni. Scott.

Thme addtiotît ii tihe patter liomîse cifîleM ra Street Railtt':y
Co. j,, mte:riiig cetiîuieisou. Al mew bie,ic Imoti.NC it-ilh ciimillàte> 250

iiabcock & Wilcax tvt'ae tube %teaniî bcilem-, aid a dijm-cciî

lion lia-& becti retidereci necessýr>' in order tui cclle wjtm lime
jtîc-caiig pia.sentger graine.

1%. Iiidct-,sti. Ottawta, ji% appllyimg lcim- a fiaienît ton ah1 clectrjc
mvjîcim gc îîîm-smi aot, tt' or Ilîrce lIgimîs, oran:tm ouillmmîer, jiu rota-.
tiom. Il t, tiseftil mtî hig ciatdtljer oti ocasioti,, tvicrm- oltîy

amie or two lîglilstm are mccpîimed. lie i'c alNa.tl)llyiiig fora paiet
for a.n jnvalid's pimil imaîgitmg stticii. Otie pmmsli liglitI, the Inmuit

-'mtiti the îîxt longs it out. 'l'lîj is a t'en' sjtimple amîci tsfttl coti.
tm-jtamîce. St tvili bc mîadle of iomcelaiti.

The Richmîîotnd Cousty Electrjc Ca.. bave decideci la ctitirciy-
retioiel their lantî 0omutJ.%ie lat:m Ail ilimeir ci!d type- ir.ias-
tam-ier, it'ii be- dj'.camdeti andt li- meilacct b>- Stanîley tylle imi large
uiti, and tif i er pîmimiiamy circuit- 'yul lie tm-ti.fcrîiîed ici ,000
t'olts. lIt timese chlige.s lime>' tili %ccumme twcîmiy lier centl. ici.
ereas.-e jt caliacit' ronti lx-- aille tu take ct'aie of ilmejm- incre.seci

bumsjîîcs wilimout cliamgitig Ihimcm pîmeett tlyniLiio. l'lie order fur
tm-mifc,-mics aît sui 1ligii'm leemi ilaved %villa Ilme Royal ESeciic

At the recel cam-mival ai l laljfax, N. S., an attracliot oftmlucl
%vacr sî-' Illme cîcînt-al jltmmmajit.of ltme t-.asiîi, ti lihe

illtmitii al.t'J-, lim-acc'.%slii 0fseîîtr,>aclits and lboais. The flag-
,si Il Cm-ctcit* " v:ts dcciratecl titmjîh iiscî laniî', wt'ije

Illme SCnigiliI amit Frenchmwrsmj' amnd te cabse %Iilî% " Mackat'
Betîmîcîtt we-re beatttitil>-tj'payt wilm :cam-chltigits nut bloc
lire. Omm ;mc steaimer 'l Anntie" - aN jlace a sciietgitî' atsld

qlvmmtiia,. ttalts sMingtig f jmîcamîclecctt laîtîlîs covem-eil tvii fancy
sla ics:md Wielem' rcflcctom T'lt% itallaliii Wta,. Ille '.vmk tof

Johnt Slar-, Soli & Co., of ihfx anmît lectd credit impoli the
fil-tm.



Sc~~tcmnbcr, 1896 CIWADIIU4 EhECTRIGRh ~IEWS
TO AVOIt) MIES FROM ELECTRICAL

APPLIANcES.
The National Board of' Firc Unclerwriters or' the

United States lis promutlgated a series of rides rerer-
ring to clectrical applianccs l'or Iiglit and pow~cr. It
publishecs the féllowing cautions for the information or
the public.

i. Have your wiring (lotie y rcsponsiblc parties, and
make contract suihject to the utiterwriter's ruies.
Cbicap work and dangeroîti work ustually go hand in
band.

2. Switch bases and eut-off blocks shiould lie non.
combustible (porcelain or glass).

3. Incandescent lamps get hot ; therefore IlI iniflamn-
m-able miaterial should bc kept away front tisen. Many
fires have been caused by inflammable goods being
placed in contact with incandescent latnp globes and
sockets.

4. 'l'le use of flexible cord should bc restricted to
straiglit pendant drops, and should not 4c uised iii shiow
vi ndows.

5. Wires shouild be suipported ont glass or porcelain,
and neyer on wooden cleats ; or cIse they should ruit iii
uiprovcd conduits.

6. Wires should not approachi each otlîer nearer thtan
eiglit incItes iii arc, and two and one-half inchses iii

incandescent lighitilg.
7. -%irus should flot coine into contact with mletal

pipes.
8. Metal staples to fattn wires should not bc used.
9. Wires should flot conte int contact with other

substances than their designed insulating supports.

to. Ail joints and splices should be thoroughly
soldercd and carefully wrapped with tape.

utà. Wires should bc always protccted with tubes of
glass or porcelain wlhere passing throughi wali, parti-
tions, timbers, etc. Soft rubber tubes are especially
dangerous.

12. Ail combination fixtures, stich as gas fixtures
with elcctric larnps and w~ires attached, slîould have
approved insulating joints. Trhe Ùse of sort rubber or
any material in such joints that wili shrink or crack by
variation of temperature is dangerous.

13. Electric gas lighting and clcctric liglits on the
sanie fixture always increase the bazard of fire, and
should be avoided.

14. An electrie arc lighit gives off sparks and emibers.
Ali arc lamps iii vicinity of inflammable miaterial slîotld
have wvire nets surrounditîg the globe, and snicl spark--
arresters reaching froni globe to body of lanip as will
prevent the escape of sparks, nieltcd copper, and
particals of carbon.

iS. Arc lighit wvires shouild tiever be concealed.
z6. Current from street railway wires should tuever

be used for lighting or power iii any building, as it is
extrcmely dangerous.

17. WVhcn possible, the current should he shutt off by
a swttch whiere the wires enter the building, whien the
light and power are flot in use.

i8. Remniber that "«re.sist.ance boxesý," "regît l.it-
ors,'' Il rlitostats," Il reduicers," and aIl suich things,
are sources of hieat and sbotild be trcated like stoves.
Any resistance introduccd in ait electric circuit, tranis-
l'orms electric energy into hieat. Electric heaters irc

constructed on tbis principle. Do tiot use wvooden

cases made l'or these stoves nor mount themi on wood
work.

AUTOMATIC COAL WEIGHING MACHINES
FOR POWER STATIONS.

Tîtui fate Iliotn. Eckley Il. Cose, w"ho strongly ad-
vot:ated the substitution tif a conitinuonus record of actual
boiter performaînce for the pirevaifitug systeni tir occasion-
aIl tests, once stated the nuatter * very tersely, saying:

I arn itot so ntucl interested in knowitîg what some
expert mnay be able to do wvith tny hoilers as to ktiow
what work miy f'tremien are actualîy getting front thetu
every day."

'lo novtitis, howev'er, itcaîns the rneasuring of the
iîut kke and the output. me1ans accotititîng for the enitire
supply andl production, so that the necessari' compari-
sotns nia bu tmade for forniulating the result. l'lie
autoinatic wveighing nmachine supplies this requireinient,
autoinatically hiandlitug coal and-w~ater, nituci af'ter the
nintuer of an, ordinary wa1ter nieter, say, interposed in
a water pipe, or a gas muter for that matter, giving a
continuonus atd reliable record of' what fis passed

lIn aniotîer wa:y, too, niay the autoniatic: weighing
machine serve a good purpose. I)atuic WVebster fias
been quoted for the way in whichi, iii oue (if bis speeches,
lie eniplasized ''tîte tremiendotis power t six per centt."
Certainily the inivestor of to-day looks sharplv enougbi
to the différence (if ot lier centt. in the rate of inîerest
chargeable against hiimu. But does lie look as closely to
the other coniponents of the 'cost?" For inustanîce, recent
experimients indicate that the anthracite coal generafly
uses] for steani making wvili hold about four per cent. of
water without niuich dripping ; anud mutchi of Iluat coal is
"lwatered" to this extent before delivery. If, now, the
coal pile be replenislied twvice a year with wet coal, it is
evident that tlte the buyer pays the interest rate plus
eiglit per cent. of the purchase price as the cost of' the
capital ernployed in "ca.rrying" the fuel accouint.

Altougli the coal cannot, for obvionis reatsonis, always
be obtained dry, the drying may be readil y effected iii

nearly ail poweur stations before flic coaîl macho~s tbe bins
by tising hecated air drawni fronu the tipper part of' the
boiler rooms. l'len, by weighing in throi.gu an atuto-
matic wveighier and rewveighing iii the saine way, first to
the bins, next directly to the furnaces, ail of the required
facts are obtained. The first wveighings, by showisig
the amouints taken and dclivered to the bitis indicate the
evaporation, atud a comparisou of the records of' the
second and third readings wvill show, at any tinte, the
anuouint field iii storage in eaclh bin, besides giving the
aniountl chargeable to each set of boilers. -Fraîcis IL
Richards in Cassier's Maîgazine for Atngtt~.%t

ERRAIA.
MNr. Jolin talciot, or the f'ower Co:tipnny, Hilton, Writtv-s:
Wiliî yuc indiy correct ak couplec o ci esors in yoctr aftacie onl the

Caract 1'<,wrr Co., of Hiltion, in lthe Autzusu issue of >cur paetr.
Tice wir tloWvitig ovet the facit is mure thita 6 inciîes by 48 fets, 'it.
,icadl of 5 ~tites hy~ iS fect, and te beau is nhout 2t0 feci insîcai of
27o. lThe slow of water 'us ovc cigit thottiant culi'c fçet pcr minute,
which at ibis licc gts'cs somiciiing ove! the 2500 itorsc îX)Wer."

NIr. P. G. tO%,Jlcr, engancer for t Royal1 EIl'cîric Co., Motu-
îrcaI, 'usa ai reseni ctugaged (in tic recoutli rcctiott te .caîr'

sai Ti.'1Iev'are relacn 17 aflterslccior. b>' fivcs Yx, )ow
gec!îir:corb, tlurectfy contîctcd to titrec cnig'msi. 1'hcy acre .'Io
butîjfcntras :ctiicfl îtw Nw'utef boardf for ligta 'nd p)We'm frn
thne twvo pline circuit%. 'rficr liresent systtt of tOoo % oi. j,,
bcitig ciatged son a 200 voit %ytiiih atd iteir trnnsftoriît,' ai-c
bt'ing refflacell b>' mlore moderm oncs. l'ower wilf bc ob)t.a'ncd
front Cîatbly Fis, fmficcns miles distant.
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CORRESF'ONDENCE
Ti d ctu il. Iq Ilir i. (AN^ p Am EIi g#itL NE%%

SI k : I c btîîc hIe fttoa î%ilg Icicr frontî he Atigus i houC of t'oser,
.iicla 111 ii pcvt iiliiviii rtiiit ejîudic il litre, al; tilt wriicr Cîh:tily
Isli :ti1euiveve't suimue lit%% titillent -if Ilariger ira ccir tic.do fllngrite

w'.lIZiE QI C dMTIUç)N %vd Nl!LLSAb
sevrat >-Cnis- %):o a %%liemi it i s 1%nia chic( iiin alarge saler

souks in New Vork liait clinîge of titi ciiginu iin a %îtil in tilt thi
wîtld sm tif M ichilgan. Onc1 iii,: ling lit enluite ici the iilt, anti fround

ni: siten:::. 'l'lie saletiin tolu liiiii tuai lie liai hecto filisug very* ticnvy
fis ea hus whîli tr) fUri. An: exaiibiii.Iitîf bliuiwedit t ii: lxcilt,
dinse. -.lit SCCmîl puipes wCc ro ofiu wnter, altso dt aige liciter agi(]lchi

secueovt totut. 1 tce %val al cnsc uf gIlargcr ,,.nt reutuhrci n supler.
iitîs ilc-ige of cgiiliectilg. iliiloati)ly, gouti piigiiieni, ani îîruî
action. %V'lgi %%-outil yu do ci?

WVil îîy fellowi Canaiin Ibcf~loîllretîcîci: criliglilen site ns lu
suaia lii wici litendîs tg) eîcilaii, s4îeilicr i hiler 1:: ciscsioni haut

tucuîiie tii octrlîente as lu hânve hecoiiie ilngetotn, trits titis Cluse, or
î,iiiitîly s licîlier tige cnogii:cer wa% fcen: ut of îtetaining lice haîiiitndt

oil %nl tiunie as lie cuclî reduce lut waiteC levet andi iiake le ic ica:,
the i ntclîinati liait Iben ci i<îlong lryiig; tg) gel?

Aficr reaiding the Ictter i a::(cf tlle ophiind tit wrietr inteuit1 la
liaitc tuai the Igoier was uveiliceii n i d anger ofut cciUn1ist fvions loiok
c.tuse. Ilc iclis ils tuai tlle Igoiter, (laisse atiti stc.iiîi pipes wCic fuill ut

%tntr, bliieos gigot -,%y lîîw the>' li.iîipcîti t luihe fuît qîiite c'ileutly
the %%ale(r liait fédtic u tit liiter frui Moule source nfler he cnghictr
liait shu wi t littvioîs% nilgil -a nol nilîcgctlier îintnown ccuirrence,
a% ilioi ciiginects eau vetlfy. csiiceîatly wiien lucre lia titis lu lic a col

,linier iic.%siu:e lin the réciti îîaitî. No intlici huit- tie îlîing liapîjeiiei,
liuîweser. WC tic tutti thai tue aptîantus iii question sas fuil, dtua tie
walclian liait heenr fiting fuor scierai hours, <nipnrently un titis puriiti.
13r inuîuing tlie wnieliiî:nn gui ni tue rocs Cartier tîn u scni) ;ihat lic
liait no sien:::, ilnt tie lboiter as a eonsccqucice of tlle uniring euetrgy cf

he waniîan wals excessiî'ciy hli tuai iiiîiediaic danger icas sa great
tuai titis niodtel uil'ttle enogineer liait lu kucie sa îîuclî an'd nel sa

r1uickly sontder iliose lryiug cui:etsanees tuai Mer. lwer tihulu i
woîilly <if recordl as a irlillin: cnizhucrhîg lrai ant in tanl know suati
glilicr englumer% woiîci hanve donîc uonier tilte cireunîsiances.

Wctt. Nir. t'cwecr, fîîr :îî>y purt tînîler sud: cireuisinees as these 1
siiiiuld hiave Lkebl eîeectlingty quiet ani taken cff ny coal antI ruade
sica:::l. In: uIl irsi plae, if, ns Nlr. t'owcr tells us, (tic boiter, e.,
was, full cf irit.low %%ns il tai hIl nlost incessant turing cf the

waîetii i ltt!hit iiipaul soinC lient Io titis saniec saler, îîsrtictîiarly
ulitei uIl lxicr sJirll wjsas tu verlicist-l ? Mr. t'oser sin duî lcnow4s
dot lthe circuilation sih llte luoller w~as jtist lte saisie untier creuti.

.%lances staîct n% il %u-outil lie whll danie fi:11 cf stcauîi, imiter tlua ires.
%tire, and: als< aç lirai ans miiiit 10 tlle saler il wctîldin l course cf
cvienîs fullitî the maiattral tati ani fsan inii We are lt cveryîlîing

:sfîull ant i liciiev :er euuild sntl esuixaui or inerense lu buiic, anti
inciensc <if litessiie tin tilte lgiler sîiutit fotins' as a1 nturil conseqince
ait 5 iluiti i reçcuîtl un(lit ie steauin guiagr jîli i[lie sinie al; tlocugi lthe
lxicr tints iîa-kiug ,Itetsit ii the itîtnil eourse oif Ceits. Wc are totI],
lioscier, dt ur Ille engonicer atved ictee tins nu:) stenîui, or lu <billier

s,îsnu îtvsic ve w %a% inuticalcd on tic gatîge. If so, tiien il is qîîiic
cvcln: i tule lira: frouî Illte fires liait neyer rea lordt Ille isar witliu

uIl luailer, ant ihuai ochlîating of loloiter platles s'as entîscul iailer fro,îi
isani of tit iutee being lis. tuichtitinte iii th ts,iiev.

Afier u!nî1thig Mr. t'ottiei's Iettcr I an ver) iniiiel iuiel:itl tg) I)CI'CC
dotua n ci large aniuuuîut cf dauge: -a, iuuigiary andî doîns a gucat iiiny
lit thîceu cuutatmesib(C aie I lle vesuit of aui îsigiuat is c hramn mice: ilan
ait necul ccrrenice.

''lh,. t.urser Nianmîitat': îruuîg t. o., of 1 orolîlo, have applietiîti
uui,-o1s'ra ilI, tondtl usîot' viîî e1:-. e. Tite capital %t,'ek is

S.%l,0oc.

Mr. il igulal.%i, licaîtu ht o titfîiui %liers L.:glti ulisî.elc
t)u-i tmienust rt-emit iv ito ' nu lest %if Ille edcl n liglit semvie sup.

pltiedu tuli i ts1% If Tlomoligo 1i , mIlie 'l'orouito F.tc:ic l.tglit Co. lii
Ili- rvipit îo tlue City Botardi of Comitrgil lue st:utes dont Ilvolage
readiigs isere mîadt1 a: m- ttitTesret 1la11l1.it is citli shiow ai acr
lire'.tsflo'f.: ititî. If :îsm aveclage ftIi:,îloesiieu e:ii,
8, îiate %e Ila-Ie 1a.6 tllbi>rres as, hue dmirrds1l srcligîlils i, îul.
1îptieti liv liue sim'as %toua.ge givvs as:1 average lif i4l watls, tir

lwr et. noi exce-~s etC Wiual 1h, t!oirat'l callicti for.. rte retiors
t:cniîttle iî- tiguîle %latelieiil dotua î'I ouîv us11 ilule coniinnsi fcîl.
tull:mg il% oîiiigul1asiN, bl us doing -.a geiierocuslv, anic he olîteratit)u
oif tic %sslet itiasît1 i,% :ltcidettiy cetib

BEARDSH&'W'S U"PROFILE" TOOL STEEL.
1)N atitier page of titis juirnal ii i:e foluud a: ativcrîkielcîî

hy Wlci.i 'iiî A- lioliad, or MNontrent, w'iîo hiave stcc.rcti cilte
solo agcîîcy Cor- Caiîadi for CIL sale of Pi:rtliistrof'ile Toul
Sieei, wiris k o 110 lînîg largely Eîîiroduied ilu Motirent. Ii
iiiothîciiîg go the c:>ii:îccîs- aud alifeuI trade4 tool slteel iii Il :cw
ftîriîî, hleii îeti i sait, otlier îii::i lu lpoint outi l.% varionîs appi-
tatiotis, (wliict il, dolc' in I lle catalioguecs siip1lied by th agentls)

foir tu say, îl:at tîe steel caisse% tu the user iii scc foriii or profiles
.1% Io eiabhic«ots go it ni acto b>' grifidiîig uiily, ks la inicate glial
a long.fciî wanî lias hccîî mll.

*IThis tiîeel il :îw rottcd l in sx diférenît sectionis or pirofiles. 81i0%t
ecqiiiic by c:îginee'rs anid uîîadiiiîist s, andi uthi:r pîrofiles wili bc
inuic as requîired. 'liais for thl tbe, pieîr, slîapig. slotitn3
anmd driliiug uîîacli:îcý, also lîsiriniers, laps, toits, bronchest,
gravers, e., arc iiîîadc froni ibIÙ steel withtict forgitig, :oid iherc
iN, thcereforc, sn w:.tiiug in Ille tire. Tite steei as il ccîîîcs f1roît:
tlle rolil ready I til toi l Itîgis rond grh:îd iimîto louis, whiehi i% a
gre.Itt saving lin tiie. Tlicrc i% aisui a saviiîg osvcr io7. il% thc
weiglit of steei uscul.

Thie oin;iuiifjtuirers dlam: ilil tIlie qiiaiity or Ihls steel is îîuti-l
lisier thlait any ordiiîauy tool steci loti ulxu:t: uinau.rkes. Owitig lu
il ot liveing s:îccssary lu forge il, il k ssi lu %uipîy a very
intasili cre duraîble steel, whlîi if forged, would lic liable lu be
sîiollcti ly tlle iîi:tcksiii.

tIlîgiiîcer% s i 11w i tstire(l f4tî. Agi iiudoîbteti su oft titi<ls
.%Ceci i:t% been fonade ia Euîrope, and: il hqis ulon-leiiig iltroidlitL'tl in

hie ciosis.'rite Pîrofilei Steel is aisu beisîg lîroctilcti iii sclf.lîard
qiîaliiy, -t0 doînt 110licaiig il iitccCs.4V

PERSONAL
Mur. A. A. Din, sîprîtiditof tlîe Olitasa ELectric Liglît &

Pocwer Co., rclîirîcc a ftiiiglit agu fronti a tripi tu New York.
.Nr. George C. Victers, iîiaii!ger of the New Bruîiîswick Tele.

graphi Co., ai Moctcon, N. B)., rccîily liad tiiii%~nhfoiriie tu
break aice of luiis.-.

.Mr. J. C. Mtîiici, arieriv wsiti tige Ottawca Eiectric Raiiway
Co., iai hireselt ctiîgaýg-d ou tie conîstruicion cf a gerîuîcmiî
eiectrie lisse iii Duirbian, Souti Afrien.

Il h sî.tlcd don liiMr. Jamies Deviiii, chier euilicer ut elle lieiîi-
tc iiay Kinigstonî, is -.i: aîîipihcali for th positionî or Scuperii.

tenîdent of Publiic WVork, fur site Duuîmîioiî.
Mr. A. P>orter, sîicrinîecleîî tif tie Curnwall Etecirie Street

Raiiaylia rcigucd,îc cceit poitin l Moîîral. Tlîc cmii-
ti1oyes of tic coniîpaîîy tîresitd lî,îîî witlî a gcld waiclî o: thc
eve cf Ili% dciartire.

Mr. Atigus Gr.ui, for stiaiîy year siîrhlnc:u or tlic Gr-C.t
Northwesteru Tetgra1iii Cto., ai Monitrent, dicid ai lois hineî i
Plrescol t os: hIl :511:1 ciii. Sennec liait agtî, uwimg t lu IIIlcalthl, lic
was utiligeci lu resigmi lois lxiiii.

l'le cleatti occcîrîed iii Toroto early ini Auguor cf M. Thiîunas
Nortlîey. Collier of Mir. J. t>. Noriey. of lue N:îrilicy blfg. Co.

!)ece:&scd wv:1' iveit kiiîîwm iliroiiglîcîi Canada, anid ivas in Ii
Z;îtui vicar. 1Phtîv veau'- ago lie c.îîikîda fci inl liîiou
reinoîîiiig lu Torontio iii ISot.

Nm-. W. E. I).ahs, firsicriy (if tiii To'ronito Sîtreci Railwal; Co.,
.uîîti l.uiicrl etecîrical elîgilicer auJd pIitrdliiig agenti of lige
i)eIiru Raiiway, Ions~ re,1siid lois îxi<siisî %titi rcived lu Sag.
iilaw, wilire lie becoiîe% iiaiagcr tif (lime lieariigL-r Ebectric IZail.
*%.ayL)c I)etWCît Illni Ciily aiid lany CitV.

Il.J . Asliwcrili, for scveral yea.*tlacie< tu thc ciginccr-
ilig tlepi.rtiîîeiîî andc laiicrly to th ageiicy %taff Ille Caiiadiaii

Ç.eîe-t Elcti Co., lias scvercd ti l% ceîctioii witil uIl cent%-
p.lu> andc will uiîgg lu the future iii iîtipciident enigineering
and conuiîs-ctiaiî wurk. Tite tcrnîihinticn of 'Mr. dslîwcrtli's coin.
nctin wili Ille coiupiuvl waý iade uIl occasion: of a iiiea.,-Itl

exprtession tif gaod iit ou1 part of he Torconto staiff i the forn, of
as Idrsacciilliyil.& Illie îrsia:or a Iocket Vigl fisotii-

gralin stotabiy Cigruvcd.

1h i'. stilttt e re'gret dota nte aiioîîiice Ilc deniu cf %Ir.A
WV. Coiîgttiîn, of tilt eniginerig staff tif the Casndiati Cesserai
Fiectsic Co., t ho iic illtiiets referetîce teas iîîade : in te

lcoliiîis rt'ceiiîtl. Tite hope iliemî exircsscd iliat tie wauid prolo
atiiv retrover 'va% onicrtsî t wiseit fuided, tic dlsc.c liav-
îîîg take:: tlee4ie.r lioliso p::ii sy.%tct[8 liais fi:d bec::sipos
Il i; believeJ tuat it tue tripi wthih M~r. Caîîgdoîî onde severai
vicar% ago Io j.luii, [lis conîstitionî iens undemnîined.

Scpieinher, s8o .CANADIAXY IzLiUCTRICAli NEWS
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TRADE NOTES.

Thie Caîîadlait (Geîeral Eletîile Co. arev ititailing ai jvoigit
iîad'cîpiat;n lle t* ~iîîp' genvi'.î Itospital.

Th'ie i)odge. %Vvîni Spilit Piîilt.i' (v Conany% hav.e rteîîîovedtiî'lr
*l'v onto oilice fronît 86 King *tre'et il) 74 V'ork sIrOcl.

%%*. A. Joitiî, vi' iredti, ha-, orileroti a joi) liglît itiglt-'
phaIOSC alterîtiaîug plant frin i te c.tîîadi.111 Goetierai Flîtc rit' (74i

'l'lie V'ancouver 1%)vidtd '>. Cv). have oirtercdl a titi k. vv.
Mîonocyclic geiteralo(r frciiî te k'aîîtdiatî Generai Eit Cilt Co.

The Niagara Failk Liglit & Ilower Co. recenîily started tp itite
seconti ll e z,oooliîglit single phase geln'r:îtors iircliîased rrosnt
Site Caaîaîiaîî Geuîîrai Electrie Co.

Tite 1 lui 1Electrie Co. hîave ordercl a parior car front the. Canta-
dia> <'.nerai Electrie Co. Co icel ie demîaîîd lor sudl a service
01t part vi cxetirszioît parties front the Capital City.

Titîe Rob> Entgineerinîg Co., of Atnitierst, N. S., are placisig at
s00 hîorse power eniglue and a t25 horse ixower Nlogiarchi boliter li
the power flouse or the Mîonctonî Street Rallway Co.

Msr.liooî>er & Starr, whîo are coiustrtictisig the Cornîwall St.
Ry., otviuîg tu e itucrc'a.slîg traffe, ae orcred addihioliai C.
G. E. Smo niotors frot te Cani;diaîî General Electrie Co.

'r'ite Dominuion Oit & Sîîppy Co.. of IIoîttreal, i% agplyiîîg fier
inîcorporation, toîatfattr eiglle aind bolier sthîle etc.

Aîuvîîg the applivt'as are Taîîcrede ilotit andiPti'tî Gailbart.
Tite,* Goldie & McCîiliociî Co., of Ciait, have becît given ie

order by (lie C.alî Watcrworks i)epartiiivîît for a coînl>vîînd ýstealui
P131111 t:ialeOf 11118111111 a ,0o0,00 inîpixeal gallons. pel' :4 liOttr.

The P'axtonî, Tait Co., of Port I>erry, Ont., are secking lîtio-
porativîl, with a capital stock of S99,ooo. 'l'lie first directors are
lion. Jolin Dryden, George WVilliain Drydenî antd Williamt à1cGll.

Me! -rs. B. Bell & Solî', agricîlîturai inlipleisuent.mnfcues
of St. G.eorge, Onit.,.are having tlicir large svorks iiglited thîrotigh.
out by eicctricity. The Royal Electrie Cont>aîity are instailing
the ptlant.

Vie Montrent P>ark and [slanîd iiaiiway Cotnpantty have reccntly
placcd.an order wilh the Royal Elecîrie Company for teti (twv 3o
bl. p. niiolor) car ciquipcntents, and one 250 k. w. railway generator.
These are to replace tileir pîlant reccntly destroycd b>y ire.

The B3erlin & Waterloo Electrie St. Ry. Co. have îlaced ai>
order for two ciosed inotor car boies -sith the Canadian Gencral
Electrie Co. These cars wiil be of Cte cotltli.auy*s statidard vesti-
bide type, somewha.-t ilodificd to nîet Cihe views of the î>re-idett
of the road, Mr. F. Carl flreîîlîatipt, and are intended to lic
tuiodels bvth in design and ccnstrutivns.

La Couiîpagine Electriqite lias recetiy puticitascil a1 30 h. P>. S.
K. C. îwo-plîabc iltotor rrvîn te Royal Elecîrie Co. Tis inotor
wili be tised to olierate a woolhen iiil. Tii installation is of
sî>eci:ti importancde as sutvwing the declo1>nient of nctpts
ntoor wvork in :nmali plants, auJ ltov sntali lat can itcre:tsc
ibeir earning calcacity by ocpcratiug ln the day lutie as svell as the
:hort tiinte of loaU at niglît.

Tite Corporation of lte town of Newviîtarkct hanve cioed a con>.
tract w~ith the Royal Electrie Co. for vone of titeir "S. K. C."*
alternating current dyinmos, hîaviî>g a calipacity (if r,ooo s6 canUdle
powcer lamips; nuJ aiso htave ordered SSo liglît capacity ini

~ .C"translfortlers. Ticy are re.building Cte old p>lant nut
arc aiso0 ins!talliitg a1 uew are inacîtinc and iatups, ptirciiased fron
Cte Caniadiait Genieral Electric Ct>.

rTe Royal Eicî'îrsc Compatny are instalisig for àNleMastterlro.
of l' idgetowit, Oîît., oine ofi tîeir 75 k.w. "S. K. C.' " nfrnr

of Soo liglit capad«iity. Thte gencrator is direct bultcU t0 a so001.1>.
itigli spccd Leonard liail etigine, ntaking at vcry compact nut
ilodeni plant. Thteir tiew brick îpos'cr finisse iii a iluodel or' tent.
ncs%, aud wvithei cr plant is cvuuîletedl iîty wiii htave a fil
itodemnanu conîpicte electrie ligiiug pliant.

',%r. Gev. E. 'Matitews, mtanager of the Flectrie Repair anîd
Conîractitîg Co., of Montreat, states taI the resuts of liteu colt>.
p;àttys firsi year's busiàîtcs are %cry sattisfatcory, amd tev are
eel'ltrg 111>01> Ille %ceo>d year witt l'air pros>ctsi. Tte coîtt>aiîy
-ire jrcjared Io execute aity ofas vi ew or repir wvtk. The
fact Chat 'Mr- Mattwias for Iei> >'cars filrelin or the rcî>air
departinclt Of te Royal Fiectrie Co. sîtotild blc a sttfficiet guar.
al!Ce of conlîpetctcy.

Thte 'Montrent Cottvi> Co. atre iglst:illiltg clecîricail power aî>par.
abts in> tteir iil ai Valleyfield. Mr. Louîis Simplson, lthe gellerai
manager of te coit.tany,.tair exatiintg the oîteratlon oiiifa.r

Iltlti in Ilte Cnon lottîilslu tcilt'e VuîlîU sites, liats l:îced lait tittier
tvi it thle Cat:diat Gecueral Elecît le Co. for a vsf fi. p. tiir,'e phlase'
geller.atot', atidt for 350o l. Il %îlîpîcity' ili intductloni munI ors. soute
Or' Clitc iatt'r vll lie tir Ille' iiverteti aN3 t ltaeltt'd lie tht' t'vililig

an ithrec't coîiedct i) th lit'lle %hian% vtiliekIl Ile> r titvl' itti.
''lie Claîgiv& Northin t Ry. Lo. au e î>itweediuîg ralîitly

villet Ilie etltiilîuieli tif tlivut roatl, 8 % sîî;i~ . ea l ia lia ni. )à ite
Motreat isiand telî fatie svselt. le coitt t roiî Ilie elîtire
elecîrîcal Vetiiiîuîelt aiti ftor lte tîr bioti es lias% h>eeit avuardlitt
the %.a;itaa Geiterai E-.leti rkt Co. andtî colltsit. slit illi (t tille

200 k. W. ittitipoilar r.iw>gotteralor. aiî t wo open kald ftour
elosed cars cîtlliilpetl vvitl C. Ge. E. Soc iottors, antd typ lit . K -
eoîitroilcrs. ''l il î is ex1îected tu lie reatly l'or vlîeralioiî tiot
later litain Sepltîliher i 5 i

UNSOLVED PROBLEMS IN THE MANUFAC-
TURE 0F LIGHT.

1'îîoi-. jolin Cox, ini a rce'nt lecture on tuec ahove-
narncd thcmle, before the Royal Society of Canaîda, pre-
scîted, in a ver>' striking tva> file cîîvrtvtîs percentage
los of cncergy in ail ;îttctîîpts ltcreîofore Imade to matnu-

facture liglit througi flic ;tgcncy of flic steani etigilte.
'ro beg'tn îvith lie points ouît that, in practice ntio more

than from 7 to 16 per centt. of the encrgy of flic fuel
îtisd cati be realized throngi tlie etiginc, and theoreticîf
cotisiderations cstablisli a limiit lit abotut 30 per centt.,
beyond îvhici it wotilcl SCCn to bc toecs expcct to
pass ini an>' forni vi heat enginc. This lie ternis one of
the uîisolved problcms.

It is, lîvîever, flot tnsolvabie if we cati dev'ise sortie
mnîcs of extracting fle etiergy of coal otlierwvisu thai

by heat-say in somne sucit matîrer as Chiat fin bîîrtinîg
ztnc in a voltaic battery. Titat ibis is îlot heyoiid thle

Nicople .of aur prescut scientific kiowledIge Ilte recclit
experimnents of Bordiers and others hear strong cvi-
dence.

In the second stage of the operativît of prodîîciug tlic
electric iighit, tile dyîî:îttîv is already so nearhy perfect

thaI bardiy any licat ks lost in its convîersionî inl
ctirrent.

rThe titird stage brings uis tO fle Waîpiitt' soite 7
per centt. of tile original etergy stili availabie. Th'eî
vttly means tus far available for prv(htditig luiîttinoîts
Ciîergy is ta lheat tuie moiecies of soine stîbsiatice, anmd
in titis operation we lire coîxpelîcd to %vaste file greater
portion of our availabie ettcrgy iii producing litat before
we obtain the liglit rays.

IHere, theît, is flie secontd îinsolved probîcîin, sitîce
even in tlic incatndescent Iaîtîp and the arc haii siot
more titan frofit 3 ta 5 per centt. of tlicectergy stiupiied
is converted in10 liglit. 'lhus, of flie origintal store ini
the coal hess than tiîree parts ini a ttoîtsattd tiltintatcly
became useful. Iu the hast six years, lîowever, soute
hint of means to overcoitte the difliculty itas becît obtain-
ed fromtiîe proof by Maxwell and 1 ertz1 lit liglit is oîîly.
-in clectric radiation. Cotuld we produce eleutri o î>Cilla-
tivits ot at sufficict rapidity, we titiglit dicard tile
atoiecules of malter, and directiy hmanutuîîLlre lighît
witoîi their interventionî. 'lo do titis wc ntsts lie able
to produce oscillations at tile rate of 400,ooo,ooo,ooo,
per second. Tesla has prodtîccd itesti il) ithosa il ts a tit
miillions per secontd, and Crookes lias sitvw t ho%, bu'
uteaits of Itigit vactia, to m.ise iaît boUles to brilliatit
fluiorescence at a sutali expense of enrg.. . Thoîse
-ire hiîîts toward a soluition of tlie problem, but giu'e no
solution as yet. Prof. Latglcy stites thtat the Cubait
firefly speitds tile iwhtole of is cnerg>' tipot flic v'kt:;îl
rays without wastittg an>' tîpoî hteat, anîd is sonie fotir
lituindred limes more eltcietît as a ligit produteer thtat
flic eiectric arc, and eve> test tînte% umore eflicieit tit

tte -st in tItis respect. 'Ihuts, whiie at prescîtit w' hav'e
no solution of tîtese imiportant probhcms, wc haîve realsonI
to hlope that in tlie flot distanît fture vn itutay he oh-
taitted, atnd tuec Itumnt inventor nîay itot le put tv
sîtame by bis htumble insect rivai."

Septelliber, ts96 GANADIRN Ellr-:CTRIG'nt, NEWS
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A MONTREAL ELECTRIC LfiNE

?îx electrie railway is neariîîg catupletion whlif wvill
cotîîct flle City of' Momtreai %vitli Bout dle l'Isle, the

extrenie eaîst enîd of the island of Montreal1, about twelve
utiles frontî the city. Tlhe proinoters of the road are tire
Cliatcatîgtay and Nortiierti Electric Railway Comupany',
whilîi conînenccd canstruction iii june 1lnst. It will

extcnd front tic Montreal Street Railway Couipany's
line oit Ontario strecf throîigli l'oint Aux Treibles aînd
Longue Point to tlîe cast end olthei island opposite
Charlemagne, conncting wvitl tlîat place ihy a steani
ferry. Tlic road is of the ordinary standard gatige, the
righit of way sectired mcasuring cigliîy feet. WVlici the
Uine lcavcs Maissoncuivc the route ks perf'ectly straighit
for a distance of six miles, the sharpest curve ont the
road being ane of two degrecs, î'.hile it ks practically
level the entire distance. Tlhe Irolley poles are of cedar
and of the ordinary size.

The rolling stock is being fürnislied by the Canadian
General Electric Company. Eiglit cars are now necar-
ing completion, wlîiclî arc inislîed inside and out in
maigary. Thicy will have a scatitil; cap:tcit3' ot fronti

6o to loci persans and wvill be liglited by nîe:ns of
electric globes.

The power lîouse is being constructed ztt Point Aux

be placed fil comiplient ofi nîacliiniery. 'l'lie engines,
fotîrin situniber, are being fürnislied by Uic Goldie &
MIcCullocli Comnpany, of Galt. The companv have
acquired a fine hardwood grovc of twcnty acres, at the
end of the island, and whiere Riviere des Prairies
empties inta the St. Lawrence, and this in due tiine wvill
be convcrted into a park. The return trip front tie
city to Bout de l'Isle wvill be made inside of' ant hour.

HULL & AYLMER ROAD.
Titi, starting up af the Hll Electric Co.'s neiv systeni

betwcen Hull and Aylnmer oin July i, was a înarkud suic-
Cess, botti iii point of the pattronîage whiclî it secims
likely to secure, and in tlîe operation of the clcctric
plant. WVe hope ta bc ini a position iii aur next issue to
place before our readers the detailed description af the
various interesting features presented by this important
addition ta thicelectric railways af the Dominion.

The twenty-Nevetitti nnîîîal gemîcral meîetuing of tire shîarclîclders
of thue Doiîminionm ''cigrujî Co. unst lield ii Turotot oni the m4tiu
cf Atigtmit. Terpr fhl 'reossiwdiutii ibli'c
of tire Comipanyî> wverc $li 1,972-70, a--l'i ses$,3 ,0.
The repor t of Ille directors %uns mumuauîimiiioîshy.adopîed, and ilie fol.
iowisig were clectuni directors for- rte emisîmiug year. Ttio.s. Stii.
yard, presýideit ; Sir Frank Smiithi, vice-.prcsitiemt ; Gencral-
Tires. Eckert, Chiarles A. Tiiker, A. G. 1ai~y Ilemîry Pellînu,

Hctor MacRemîzic, 'flmciaîs S. Clark and Tutus. R. WVood. li
recogmiltion of hîis services, a presenmtioui of a luamscioe service
of !silver plate uns îiade to isr. Swilivard, îpesiîlcîit.

SPARKý.
Ai raligeicil% lime~ 'tIlt vet lctouîîîîlcî d for the mi in

t)il tht' lauîiltoil anmd I)îndîas Ra:ilw:îy iuîloi ai l ecirit, îmail.

Thec tinlte for licgiiliuuug th li îm rua ii f tif Ilie IPrtlî naitm-
ni k elecîrie railway li.a% hîcu cxtetuîdcd for aile ycar Ily the Pecrth

tiwuil cîlimiil, firo% ided %s f.Iîctcry gmaramîîîc-e tif licta; ti'JV4 lu
ftlrii%lbecd.

'llie i cifi Viqctoria, Il. C, andti teCi'oiac Elc'trie Raîil.
wav colipgu h la ve htci iîî;mdc îciit dcfcmidaît s inii a action f0
revo% er $5o.ooo daîîîagcs for the' deatî tif Ml r.. l'rvo%i, wviit, wns
list tif thie vicîiiîis cfilt lf'oiiit Ellie biridge accidenti.

F'alik Sm ' iewn, cif Il .'îîiiltomî. ulin unsI inuired îy a frail fronit a
pole' whiile relairîig thec H amîiltoni, Grimuîshîv niti Ilinsvilc rail.
wa.y hl liai etrcd au u il an s Ilie cciîipn mi for dalingcs,
aîlcegimîg thai tue f:îfl was due ho i lcie ,,it)ick i cc'ivtl w% the

rcsutif a. îlefective hell.
The Gr.ivelitiirt Electrie L.ighh anid l'tîîwcr c., cr %vliicu NIr.

E. F . G. F"letcr i,' ii:umager, arc re.iîodt'liug aini rc.lîuiillig
fhîcir pilant. Tlc rc ctiiig aî brick îI'.l'.vr lînimse .0 X 40 011 the
shorc cif Gmill lzike wlieie ticlia.hae mil (iiaame f wvaher for
coideiimg pîtiriîcses n it- ecas>' of icesi, Io lire Granmd Truîk
Ry. for tlîcjr fiml. 'Fle order for «ti So Ih. 1. Wueelc'k cigiiîe
wvith ct'cittcuisLr, boiler amuI shai:ihg, waîs weired liy SIl Goldic &
.NieCtillhclhî Coip1amy, ladt.. cf Gait, Omit. Thîis %viil give thin
ai1îlc piower. Yhie>' hinie alo pitirchawsd frot the Rocyal llctrie
Ctaiparl 't ;u o k. it. Il S. K. C.'' :îliet'ri:ulig gceratcr niti %%vit h-

bocard, ait ami 1 8-liglut 6>4 ailipeîre IlT. Ili." Royal aure tinmilo
witli lamîiîî, whviieli are miv hîdimg imi%ild. Wh'liC coiipleied,
tlîk umill ie ont! cf thîc l'uies!%t ric hIgfmtitig plamnts imi Ciatia, aînd
sjîcaks '.'.ll fîr t lic et'ierimisu' anaI îiljicf Illt àicuv î'cîmgaîmy.

Titis is ta ccrtify limai M1R. ROBERT ANDERSON, tif tie City
of Ottawn. itishalicd ai Elcurie i.iglt pilant in the village tif
Eg:uiivIIL fuirtire. 1 amin pleascd ho %.t> tlîat tie wark %vas dalle
ini a tiio..t s.ttmsfa&ctry 91îmahlimtr. Almy ilrsoi cîîmiriiig lis ser-
vices w'"ill filid lîini rcliaile anid hituîstwortli>.

JOIIN 1). MR E
EcNxi.îi,>ay 4P I&96.

VULOANIZED FIBRE 6O0 ETBLSIE 1873.

SOLE MANUFACTURERS 0F HARD VUONZDFIBRE
lit Sheets, Tetbes, Ro<ls, Sticks .a»ld speckdl sluqcis to order. Colors, Red, Bltzck& andl Grey.

SENt) FOR CATALOGUE ANI) PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

FaGtorU: WILMINGTON, DEL. OffiCE: 14 DEY 8T., NEw YoRK.
Piea.se rmention the CANADIAN EL.ECTRICAL NEWS when carrespondlng with Adverttsers

Septelliller, I&» CANADIAN EL113CTRICAL, Nr=ws
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SPARKS.
A ~. mdii.eîe .f .m pi.i% % reptirt d tu lit in i mr!ie of foumîî-

Rit i .I lo m utn i ase tIlle l.uwî'er '*uwmi st rett r:miIwayasîid
M r. lt--Is- !emme titlit j i il way frmilmke.

l ri.'r t ret ratiîwv s:Mmitîî N. IL. .t, Iîmlt Iml oper.
tie osm ni sloe i itit tir Augms. Th'Ie ruadtt i% teer twov mîtile-4 ili lemtgtlî,

audim cties: rtieîuîîmî (scteî 1ied le%%. thlm: tifty day..

A ulsiiî ofo a mîewv elect rie t elegrapli lias reemiffl bee:î
rt-e ein tm t tie D)elbai t smimt i f .1;I-il. W.1%11 iîgt 011. I*Il. auîpara m.,

it ilsa. :akt!sm il 1,os'Jb!c lu CmiîîmliîmnIIam witli lig a cci-
tsi :titlor grîmmîd witliul suiv dirct Iic friu l.tmn. Asi crc: rh

bl Iry ks placets 011 ilime %Ilurt w;tà l: isse pole ils contmact wtlm wsm er
osr tili earili, whlile Ille curit froimi Ille uith lxile, tigrumigi..a
telegraphi key amnd a revutin iîm:tr-upicr, i% ctidltcteti tona
calile wlîklml i% lamid out to th aim c uitir gruîî:îd sd îulaccd arîmmld
tilie Istier iiia coli liviiiga di.mmîîtcr of c ,ooo to t,2(X reet. 011
busîIrd tlms..l m a s smîll %ok-mîuicl wl b %vllicim au tclffloc i% cui-

iiecc:c. ige i sit mîc.agc i: %ent front: hIl lind a bell suum::ds oin
tI l i:idit tlle cuî:iiiimîmîcatio i % %siit Il)y the Iclegralpli key

throtigli tllic seleffliosî ittistrmm:i:cmît.

ROBIN, SADIER & HAWORTH
Manufacturers of

OAK-TÂNNED ILEATHER BELTING
MONTREfiL fiND TORONTO

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

MiGd I3ojkr Goverings
AIl Sienm l7scrs sliotild sec the NE-W 'MICA BOUAER ANS)l 1"111

COVERING. Il is DIEIL.IURABL.E %-i A MAÇ,NIFI-
CENT NON .CONI)UCTOR 0F 111IEAT.

GMWn. in
1  

I. ky. Co. Mlade:an Central Ry. (*.,.
i5..ikr lmnct, n nj n., o Co.. 3W. Iwo,ýj m. ie sh

BEt OX-CO1<DUCTOq.

Full! Patiiuais. Reports of Trials, Prices. Teutimsntalis. &c., from

THE MICA BOILER COVERINC CO., LiMîTED
Joxdclai st. - Tr»Icîitc, Oitmlric

EARDSHAW'S " PROFILE" TOL JTEELB3 _ _ -
(Patented and DutIies Rcjerd)

Tools for thet Litthe, Planer, ShapIng. Siotting and DrIllng Machines; also
Chisels, Rimors. Taps. Bits. Broaches, Gravers, &c-, &c.

%V1T111T FORI<IG. NO> NV.NTINC. IN TIIE FIRE: STFI. AS IT CO.NI.S FROM TuE-*
t. R bUV TO CUT TO t.ENt.TIIS AND> GRINII INTO 1<!.

GRIAI SiAYIN Il I111. SAïlIC 0111 50:, Il 191 VEIGIII 0f SIERt 0510

Bit Sic Woks WINN & HOLLAND, Montreal, - Sole Agents for Canada.

ploaso montlon tho CNAlDIAN ELECTRICAL NEWS whers correspondlnig wlth Advetsers

septelliber, SikfiCÀRNADI.qN 13-11SCYRICAL, NEWS

VÀ
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GANADIAN CENERAL ELECTR1C 00.
(LIMITED)

Authorized Capital, $2,ooo,ooo.oo.

Paid up Capital, $I,500,ooo.oo.

65 FR~ONT
MEAD OFFICE:

STtE[j. WEST, M M TORIONTO, ONT.

1802 Notre Dame St.
138 Holuis Street

BRANCH OFF'ICES

- HALIFAX.

AND WARE-ROOMS:

Nain Street
Oranvillie Street

-WINNIPEG.

- VANCOU VER,

ELEOTRICÂL
SUPPLIESWEdesirc to ciI attention to the advant-ageous position occupied by the company in rega-;rd

to the supply business in the Dominion. \c (Io not nierely act as agents for foreign
supply bouses, but wc nianuflîcture at our Peterborough factories, and carry ii) stock in

our différent wvarcroonis a comlpletc fine of 1Electrical Supp)llie:s, cov'ering every requisite for
Lighiting, Plower and Railway Work. Mie are thetrefore in a )osition to fill orders sent to uis
without delay and at prices which enable our customners to share ii the advantages of our position

in die supply busineuss.

Carbons
Transformers
Meters
Sockets
Arc Lamps

Incandescent Lamps
Weatherproof Wire
Rubber Covered Wire
Flexible Cord
Cables

SHADES, CUT-OUTS, ROSETTES ANO PORCELAIN
COODS 0F Att DESCRIPTIONS

P ea'ntion the CANADIAN ELECTRICAL NEWS Wher correspondlng with Acdvertiseru

SCI)ICIIDI>er, f&»
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Tle r, t% .tit î.81 ttla .i for t<i.

% m'ri i%iig . iaetrc ' i, ge.at v.tgtrsset ic) Culll

Sre foi tuî ella soli. and n ito ila el' -1 ltaults'.

ai a' 1 1 gct aiig . aiI %%t*. su mlain' '.io 

<if tielacI~itiiwr, titre alfler I lle. otîmer, go
compelk. tila- 1aeuc, lit siot c t.li i goîitg

CEDAR POLES
'I<ergraiit. 'I*elk..be andi iiac ia~, g ij; t cs

~ . d.t'f.,rn att r i.'

WANTEO--BYo ELECTRICIAN AND
STEAM ENGINEER

,,acic(.i cii, ai tri-Il N. wv,a unnandaae

aIt. 0 lata cur!e.t 3 andti , 1 ori, i,.it . roI
vrk.,nact*.5 siagi, andi 1-t s1 hA, -ahti a atIti 1

.orani .w -11ci us% oaa~tyccl în cncaatIýçcn9
rtghtng A re iuu , sit, n monr anti îcle

louse .alaL iot id<as. WoIctiste 5aat5.w 5 -u, teaJ>
ct..an.aAds,nt C 0 i

W. HEAiHOOTE
Electical, Enrineer and Contractor,

Nechan cal Draughtsman.
71 Yolige SUret - OR014TO, ON<T.

S TE A i U SE'JiS

IP.»SrL.sp fh, mrrires 'Il CONI'JTIbX*T >.V-

eiiSvPHKs of aaaîî <ia. raft oblilqI

arr* by eqt.illo en

CANAII ASSOCIATION
STATIONARY ENCINFERS.

J.jVic Y 'c-ssticaa. ilo.uni of 1Trsde lau

inR. Mconlyral.

FI16KI1D IHnddtG6n% Lainu
I'ACKARD TIRANSFORMERS

8*h6r IRccordII1U Watt MOtOrs
-. or - fOMElR GOMMUTRTO1RS 0i 0i o Il

Pacîkard H ospitalI for .îlI kind.s tif Electriesiî Repair Work.
I.,\pert Information givcn free.

PACKARD ELECTRIC COMPANY
ST. CATI IAR N ES, ONTA RIO

U', 6m ' futofatG . . .. fZUITaILIO iaiiwau 6o36b and Street Gar U I III c
For cither open or closed cars-mnace to fit any WVintinwv,

ALRIE TM]E fl1EST IN Tu«E WO1RLD.

\Wc aiso iii.anuf.ttture a Newv Sporcial NMateriat for Excursion or Open Sticet Cars.
%vlisch as tncafcctly waterproof, wiII not f-ide, nattier in appearance, any wvidth w'ithout
a scai, stronger anti chreaper tlit any shadtce nnw upon the mnarket. C-i bc seen on
newv cars lately crcctcd by the Tcarnnio Railway Co. \Vc alsoi carry in stock every de-
sr roi aton of R;ttiuay Coach iand St.ei RaiIw.tq Shadc Clotia, Gnods, Fixtures, etc.

Menzie, Turner & Co. 1 XAl Toronto

MUNDERLON & 00.

* TRY OUR STATION

*VOLTMETERSAN
AMMIUERX

Il mîadmca'. ti mati'a i itl Sl tsc.. 1-ig it,I C I ( ritait
Frzazkce, Aus.trtl it j Jiaai ec.

NVRITE FOR, CATAL.OGUE ANI) I>RICES

IT Wil.l. ' OU. ini dverli.e in %he C'.suitFEETRc.l News!

TO---

Central Station MWen
RERD DIS tnlEtTRTANC'H XEIN0F CLIENT:

I)iu. Sin- 1 lakc pleasuirc in reconîtucisdinig to yotir cosicîcration 'Nr. Geco.
~~Tiie4~asrE. E., %vho ]las beco acting for this Corporation as Electrical tgnr

for Ille past two Ne.t.soti %witi rnticl satisfactionî ti fli Cosiii'a:tee and Cotancil. 1 feel
aised a sî SAVED US MANY TIMES THE FEE %v'c have becai payinir Ilin

for h;%sfliC5
Rc.spectflilly vouars,

The original of this can be seen at my office.

Beluer %ce %vltal 1 can do for vols beforc you make aray ptircha.ses- tif Steami or 1E'Iectric.tl MaI.chiincry.

GEXj'LO, WHITE-FRÂSER
MLM. A1t. INNT. EI.EC. ENG.

18 Imperial Loan Building, TORONTO Consulting Eiectrical Engineer

Plesemetin heCANADIAN ELECTRICAL NEWS whon t-ora-sosxndin;r wltii Advortisors

CANADIAN r=br=C*rRIcqll NEWS I;el)t,--lober. i&»

WxrFn %,,i) Licarr Com.
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PATENTS»CU oi'f

IIDOUT ~ 10 & AY ,%vA S. ToaoNro
MAYRE, Tcephoné 258s.

To1obonos-

Soid Ontright
.No Exorbitant

Royaltioc. . .

Only Telephone
made ta dosm
lot; g« out or

Adjustnient....

ami tut Cab2ogu a" l is.

SOLU MiUF.%MtVxIs:

Johni s~rrt son & Go.
1,4,1 m S,. 1MB, laiax, K&S

NONm-RCING
Automatic Circuit Breakers

Vou ha% e becn lookiiig for a succe*srul Autoiuatic Circuit flrcaker
tu bc u*cd on the Prrnary Sie of your Aitemnatitig Current. Wc haSve
it, and guarantee it to you in cvery way.

Llghtning! Lightning!
Who is afr:iid of that? Vou eau rest assured lthat if 3you are

cquipped wiîli our Circuit Breakers y-ou need have no fcar. Wc hâve
te best lr= ion ofTered 10 tthe electrical publie. W'e arc leaders in

t he ntauftrng of Circuit Breakers, cither for Direct or Altcrnaîing
Curreut System. Any voltage. CATALOGUE PRErE.

AUTOMATIC CIRCUIT BREAKER CO. . Nswaygot Mieb.1U.S.A.

IS PORTABLE-fun -1114MI .4ri.

SAVES FUc P-er fé-u'Lt 0.....

Kobb FnoGrlnu Go., lmhoflbrst, N. S,.
WM. NcKAY, Seaforth, Ont, Travelling Agent.

It pays to advertisc lu te CAAINELECTRUCAL NEWS.

6Ê- GOLDIE & f'XCUILLOC4 Ç-9.

Ini4oVed Steami Ejingiues and Boliers
-£-OII1~ MILL-T-S -1

Ami the Erection of awe in the mnt Comnplèe Style of Modems Improvcnaent

1001, MIHNRI, 10ODIORkIG MIaKINERY, 8311LL1SHNGe 10STIMRHNY
Eux,. ami fluratlaw x'ooc»f Saxon MMIi'VaMz1tDows

w cll to le "tWHEELOCK" IMPROVED STEAI ENGINE
~ ~1~1as belng unequalled, for slmpllclty, efficlonoy and economy

In worlclng, and especlaly adapted for Etectrie Llghting, Street Ballways, etc.

ý;- -- *ALT, ONTARI. qe
Please mention the CAlgADIAN ELECTRICAL NEWS whon corriwiconding wlth AdvertJme-r

September, t&»
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... ESTINIATES FURNISIIED FOR ..

Wiring and Installing Complete Electric Plants

EXLKM~NApi An kr ~us, MIoDELs, l'AITERNS. 44 Bleury St.~NLIGIIT blCIIINFRV AND CO'IMUTATOkS.
ELEcrRICA~L AVI'ARATUS OF ALL KINDs REPAIRED.
STORAGE BAl TERII'., I)OCTORS' AN!> DFNTisTs' ELECTRICAL Corner Jurors11?p AARATUS ANI) INACIIINEUty.
ELECTRIC AND> CAs FIXTURES. MONTREAR

-ELECTRic FAN MoToR.

THE OTTAWA PORCELAIN & CARBON CO., Ltde OTTAWA,
ONT..

MANUFACTURIS 0F

Sfor ail kinds of Arc Lamps, inc:uding coredC ar o F01o"1 and solid carbon for incandescent circuits.
. S.M otor Brushes and Specialties ini orcelain lInsulators, Cleats, Door Knobs,

Carbon for Telegraph, Telephone @ and ail1 kinds of Pressed Porcelain for
and Electric Light Supplies . . . Electrical and Hardware Lines.

fRLU 00008 OURMNTEEBD TO GIVS 8ftT8FfiCTIOi

<3arboii (3yinder B~atteries
for use with Annunciators, Electric Beils, and ail purposes requîring
a Reliable Battcry for Open Circua Work.

M, Dry BEatt.z'y M S O LIVYMlxstok
Spe"Il Pwlc Io raMau

R~OGERS ELECTRIC CO. : 425 Richxnond Stret, LONDON, ONT-
E!.ECTRICAL SUPPLY DEALERS AND CONTRACTORS FOR ELECTRIC CONSTRUCTON

22 RONT RETES THE J. O. M'YLAnLn BELTINO 00. moNTEA
Tf4.,A.n4 47-3.

x.zu"acmWA1»AN L=StlRCALlm...

D*t aimn

1T1E DAKE ENGINE
For Running Dynamos in

SmaIlItsolated Plants

STEADY AND EVEN MOTION
A1LSO FOR

PU iom lERsTEMi EI ic .

$PHELP8 MACHINE 00.
EASTMAN, P. Q.


