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SPARKS.
'I le liraoks Nlrg. (io.. of ri,,uh %t hon

vrete recently bnrned ont, nre îagain in good
workng orler.

\tir. S. Worthi. of London. Onît., lias bccîî
elected al rncnitr of thei E*xcutive of the,~ Order
of Rkîmlro.îi cicrpr.

Ilie C4in.id. Elcctric L.tght Coiitipany givts
tioliv mimait I i appy 1th Ie 'Rmsi.tttmrl' nt lit,

Ire'-nt session for an nct t0 astîcnd ils ci'artcr.

lut'e Nitltreal i'elegraph ( onipany has paid a1
icto per Ct. diidcnd<. aiimlmîiiig 10 $40.000.
lb'i is tht' cicemth mividrnd declared hy the'
coiii;.ny.

*rIte blowiuîg o11t of the ian hiends of dit boier
in te Vanlmcouver electric ligltt station recently,
was the nicans of teniporarily extimmgussltimg tili
lights ibrougioulitle City.

mie mrinets Primîirg Comtîpny of Iianilîomî
t isortly operate their pîresses hîy elcctric

'Il et. The ctrrent wilI bL supplied hy te

H.a1ticon Electric i.iglit & lPoîîr Ca.

THERE IS BUT ONE PORTLAND
Oregon, and it is best reaclicd vin Chicago
antI St. P>aul over the throughi Sleeping
Car Line of thte Chicago, ilwuc
Si. P'atl andi Northerni 'lacific Railways.
For further information ipply to dtît near-
est ticket agent or addrcss, A. J. Taylor,
Cianadiin Pass. Agent, 4 l'aImier Hotise
B3lock, Toronto, Ont.

FIRSTBROOK BROS.
J<iuag St. East, - TORONTO.

AND RS-RS

NVRtT FOR11IKT1CULIIS.

F. E. Dixon & Co.
%MNUiFAICTURERS OP~

LEATHER BELTINO,
70 KING STREET EAST, TORON TO.

IIEAN>UAIITERS Voit

ELEGTRIC LICHT AND DYNAMO BELTINC.

%Ve have the followînIlg Leathier BOIhS in tuse ni the wniks of the
Toronto Electric Liglt Co. :

Onle 36 inclh beit 9S feet long.

One 36 inch beit 100 fect long.

Olle 36 inch belt 123 feet long.
One 38 inch beit 100 ect long.
One -24 inclh bels, so0 fect long.

And over i 3oo fcct of 8 inclh belt:ng.

Ail of thc above belts are DOU1BLE THICKNESS. Thle .38 inch

belt is the largcst beit ever malle in this Province.

We are prepared ta furnish be/ta of any aize, two or thrce ply,
op to 48 inches wide. Every be/t fui/y guaranteed.

SENI) FOR DISCOUNTS.

Dixon's Belting liand-Bool, nailed free on application.

fiMUEI6fN IMPROVED

ANTLFRICTROBN &EAL u: ; .1
Th mbstmntl for journal bearîngs of

gpany kimtd. butI

Especially adapted ta High Speed Eng:nes

Th:s rnctl is mwarranted flot to hint or cut the xoîrnals. and its listing
qualities tnale il suprrior 10 any 2ter mcetal. c

IlNtouglier andi more dusrable u#han ail other ,netla.
AAMthe best mdliot nhcogeipr5~e<

it runs with less friction than any other nietal. -

Il wtll stand the highest.r.tie o! speed and %vill nos heat or Cut. f /ý TC :k0 T

Sou'. AGENTS FOR CA%*At>A: i

DRUMMONO, MCCALL &Co. - MONTREAL.

SPECIAL PULLEYS----ý. .
IZIZz====FOR ELECTRICAL PURPOSES

Our Puiley is now in use in MOST PROMINENT STATIONS throughout United States and Canada.

UEND mR R DODGE, WOOD SPLIT PÜLLE.Y GO.,
ESTMATS.Office, 83 Kitig Street 1V~,TORONTO, ONT.
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THIOMSON m HOUSTON
INTrERNATrIONAL ELEOTRIC 00.,

IBOSTrON, MIASS.

I lccby annotince that Il IS %19)%% 11îa iittturiîg .andl prcparccdt to antlacitîre atnd seli mnIcr the various Lctlcrs P>atentî nÇ

I nvention% îîot hldc or om~ti by the Coînipain and Ibrougli ils Agents in Canada,

The Toronto Construction & Elootrical Supply (ol
Offers for sale and solicits orders for the following apparatus:

AlternÈai Incandescent Dynamos, Mo tors, Railway Mo tors and Equipments,
Continuous Current Dynaimos,
Genera tors for transmission of power.

Electrlc Reciprocating Drilfs,
Arc Lighting Machines.

*fhL .bove nmiy be obîaitnvd at reasonablc Prics bY any Persan rccquiring thrni, fron

THE TORONTO CONSTRUCTION & ELECTRICAL SUPPLY COMPANY,
No. 63 to 69 FRONT STRE-ET WEST, TORONTO.

KAY ELEOTRIO WORKS
NO. 263 JAMES ST. N. - HAMILTON, ONT.

DYNAMO S
1?OP Al#c and IlicandscaC3it .Lif/htiflig.

From, 1-8 H7. P. to 50 B. P.

Il R1ROl'Lll .1iClIlNES .AND> GENERAI. ri.ECTRICL.
AI'I'IIANCES. SI>ECIAS. XITTENTION TO %11.1.

AND) FACFORY LIGIITINC;.

e WFRITE FOR CI/W ULARS.

FINE - - +

ELE Street cars
... OIUR SPEClALIX..

\X'c .11so maifîcture Iiorsv aInt . rail ca.trs
of very descr iption.

FPiTTEbF8ON &c GORBIN,1
ST- 02'1A UNSOT. 1

=NOTICE 0F REMOVAL.
117E bts to announce that waermoing ibhiV month te new promise r r'o

.49 CR110 STREET,
where wihluo aomm1odation and gretly n-

tresedfadituç,we wvill bc inabtrpoîc
%han cser te tum' out our standard Mlain LUne and
Warehouso 'Ielphce-. Stnd for catalogue of
Elecrcluple allldind. Note a couple of

.. amnp' testimnoniala

W^TF Pp. Omr., Voir. 9. îE;2.
T. W. Npss, Montres), Que.

DKA R Sr, W isI te scue four 14> oCIûutelephoncs as soon as )-ou con ship lthmeu' u
ones we got (rom you lait gave good satisfactiu4

Vour% truly, Ds. NtcLEAY &AUI.D.

NlLVStTo., O>T. Nov. 9, tt-'.
T. W.V'. e. Montrcal.

IP.AntSas, lie %hole linei>worcinzfirst.hast
Any ont wishing tu kraow about "oUr telephores
you can refer tm tumnt. 1 thinkapets=om sah
ordinary intehliger.ce could set thetn up.

'Purtwj CATTERNIOLE, M Tl

DLtS S ut. elyungte ycut (asoor c the
unit.. we t;x&.tousa>p thtthelcphone instrumo
%which you plut imb out mit)las=ertncn.ct.rur,
ditTrent departments arc woa n ey a:s.c.
torily And sec "id=teu agreat consenienco. Wo
ssOnl cetainly rtc nrd anyoc desiring a -i-

temt of teltphonea for thear seoric te adopt th"4o
made by) ou.

Your tuly
D)OMINION WVIRF MFG. CO.

T. W. NE88
749 Craig Street, - Montreal.
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THE OTTAWA BLIZZARD. CANADIAN ELECTRICAL ASSOCIATION.
L~t prescrit on this page an illubtration of a sr-ene %%hose like A~I.1~otî xut~ annte ~sIe nteoi

lbas probably never bccn witnessed outside of Can tda, ýiz., the of flic Hiamilton Elec.tric Lighlt ind Powcvr Co. on iMay lotît
deàtiuctian ai elcctric propcrty on flic Strects of Ottitwa, b)v a Th'lere were present Messrs. J. J. Wright, l>rcsident, in thic
blizzard on the i i th of Mardli last. Thc elcctric wire!; bc;inc Chair ; K. J. i)unsuin, A. Il. Sithl, E. S. Edmnonson, 1).
so laden with snow that for a distance ari tu~ iles in Rideau Thomson, T. Hi. Wacllancl, John Yule and the Sccreiary Ily
strcet, cvery pole brake bcocath tlic burden. invitation, *Mr. Gecorge Illack, of ftic G. N. W. Telegraph

Tii?. Woin< OF A BLIZZARD AT OTTrAWA, ONT.

The iici Teîephonc Coinpany estimate their loss at S:oooo
flic tclegraph conmpanies werc aiso hcavy lasers.

If suc.h ocuurnccb wcrec likely ta bc frequent, the teiephane
toMpany .tt least ttouid rcquirc but hule persuasion ta induce it
ta place its wires underground.

At a metng cf the.prai isionctl dtrectors of fice Nelson, (Il. C.j Elcîric
I.ght Comp.iny. Lirnited. it was decided to offrr 2.500 stiarcs of the
.-%Iia.l stock af flic conpany for sibs<.ripîion. nlic cOnts.lui fui biliding
l'le daini. fluine and power bause wilI bc iirnedi.tely .n'ardrd. The
't'rxrclars clccîcd( John Houston. lresident . 1 A. Gilkcr. viceprtrsidrnt , J.
Frcd Muine, treasurcr; aînd W. il. Crane. sccreînry.

Mers. fi. W. Darling. of 'lozonto; tir-.Iiall D liarr. mnanager of the
Edlison Generai 1El'cctik Coniny. Toronto: John l.ington. of ttl)T *.coo

SncI nsîill, second vice.ýprcsictn of tic Edison Gencral ElCciric
oniny. New 'orJc..tn<i lienry.%I. Francis. of I>trboro', .ire sccking
icorporaîioa as the Canidian Gcnerat Elccttic Company. I.inîiîcd. with

licîdquarters at "tonircal. and a capital stock of $xOoo.o

Co., was also prescrit during aportion of flic procedings.
It %as thaught best in view of tlie f.n. thîit tlic nanagemient

of the Industrial Ex~hibition are dcsiraus of afrorcling f.tcilîties
fur an clectriLal exiiibit in Taoronto ncxt )car, th.ît no further
action bc taken towards holding an exhibition tlic prescrnt ycar,
andi %vas so dccided.

The Sccrctary was instrucicd ta correspond witli the Secre-
tary afiflic Ilaînilton Board of Trade ta ascertain whetler flic
Boaird %%ould grant flth \bbý)Ii.Itlt) tîte ýe Of itb ruoiîîîajor flic
mieetings iii c.onnectîon %%ith tlic -tlproat-Iing Can% cntiao.

If %vas resolved flint flic Secretary blhould scnd a t rcular let-
ter ta the niemnbers af thc Association, adv'ising ilieni ofihedate
of flic Conivcntian, atic instructing thein whien purchasing rail-
way tickets for flic Convention, to buy single ticket ac %ayand
ask flic agenta for tdclcg.il ccrtificalcs wh-Iich? wtuld ernille tbcm
ta redîtceti returu fare.

The following peranb %verteclcctcd toa 'cti,.c imembcrbliip in
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tll li%%o( î.titoi . VIl. J. %.,î kvi di I clepitune L.o., TUoronto

\V. IL. Evattls, \le\. Stark, Bll *Vlcîîln Co., Tatanta -, James
1'. Mi'ltc<Jaîde, Na.tional c onduit ( o., Ne o Vork , A. T. .Sîil(i ,
lI el I v clonile tL o., K 1.tin)î u , J. q. . M N. I, tlii.,n, Ikîl *reîeltoneql
( o., 1lIl tutu onl , .itît.Ii*rtligiet, Lici t ri. Igt~ and .,i ooer

(-io., Il a, utîton l î I lad ger, Royal IClectric Co.. Mo tnt ival
\V. Nl . C di,( 1 lai .,IIanilton ; C. J. Leslie, B;ell Teîcphtnnc

IL o., St. I. .tt Iinc sî~ , Saminel J. T. I lro%%n, IBellI Telepluone Co.,
L ondîon , ('. LIi..Itavilc, bli cvjIot Lo., Il .t.:itil , George

1îtsl.>,t6tlh. lZe.iiîig orai. .rs, diiscuission, btusiness, qIt
2 .il., D)rive.

Il mas resttl (011 ontion or Mr. .Sîiliul Chat (file I I.îniîlýtol
licnîblcrs or the L-xctit' e ass!aci.ltecl oilt ll e Mlakels of LdtC

t rcat North Western lclegu.îplî Co. anî d I 'vTlepiîac i e
he a conîtuiit tee on nwîîaltions.

REQUIREMENTS 0F A PERFECT STEAK DOILER.
i. llie Iest 11î.8tcrials s.îtctionccl b) tise, simple iii comtîs t.j,

JAMES S: iti-:ET Nokrîî. llA5tIt:rt».

l1l,ick . 1 elejgr.tluîh Lo., I 1.111toitc , t.'. L.. hta.u-rcl, Coti
stitictian andi Electricai Suppiy Ca., Tut-auto ; NV. G. Frase,
Btell Telephtone Ca., l'eîrolca.

lhe follot itîg persutîs ocre tIeLietl ab Abbot.imte sitinîerb
1). L. Slsions, bat iitti, I noultîi Ilurbt:it lk,îttîloîit, lE.nijineet
tng I)cpartînent Toronto \Vate: "'arks ; G. J. l-ilpin, To'ronto;
1L j. Cacrroll, Brasb Nlfg. Co,., I taniolton , K. WVhîpple, Ilinii-
ton) , (;eo. W. Sadier, Monireal ;W. J. I)tlckil atti, Toronto

I. 1'. lttl' , I. 1'. (i.e, .%îIl , 1'. G.. Pt ott, ictn.Laglut
Ca., hiocvltn.tîlilIe ; \V'. J. jatte$, iHamiltaon.

l'le l'rcsident wvas de-
pîîted ta se( ut-e ar -.ut.tble

dV.uilafoi .incl rii>t-in 

ter ta endtca ir to ilk
Arrangetment, furi *n

turstnn ta anti lun c.heon
-ind lîan,1 contert I ;tt- g.
li ng ton B eat l nth le ccn
ttug af ~Vdîsajutie
15111.

TFhe Toronto nietuibers
of the Execîttive ocre

.itthîaraze ta cLhoose a (le
sîgn for a tnieltbers, badttge lAt
andt purcluase Ille re1usite

nu4iabcs tir baJctls-. Ail %iuulitîc t'i tc itde: of prceeitfa
the t*Uaentitià o.us deudelvc uipoti Ls inilîto%% s

lttesdal.y, s4thi. 1t: 1.111., iulcttng af tue bE\cttve. 2.30aun.
('pcning çrsinn IClettioti ai atit--. Ptesident's adclress.

q ~ ~ î~pcctifn lcî Lighit Cc0'b lie%% bîatinn.
~Vcitusd.~ ,i 5;it. t o %.m. to i2.3o imiu., reading ai lpcrb

an stii %iiiis iliceiu 2 Io '. Imi.tn. vtsti ta Bell 'ICtelone
Fschange, --. ; 1) ni , gri Iby boati î. irfligî:oil I;ealcl
lunchean at Octan Ilouse,

r,

perCeî to in nrkilnilip, durable iii use, arnd flot Iikeiy ta rcquirc
early repitirs.

2. A Inut trtun ta receive .1i1 impurities deposited froîn the
oater. iii a place renîoved tramn the action af the it-e.

3. A bteatianti oater cap)atity sufficient ta prent.any flutttia.
tion iii pressure or watcr level.

4. A large iwater surface for the disengagemnent of the stemîtî
fronm tire ivatcr, in order to prevent foaining.

5. A constant andi thoroughi circulation of water thraughout tire
boiler, so as inaintain ail parts at anc temperature.

6. l'he w.itr-sp-ice di.
- ided i nta section-%

- .,, .rranged that shoulti m,
,e# tion gic o ut, noj c1)

- ct-aI expiasîon can o i
andi the destruct#.c
effects w'i't be canl'tned
to, the simple escape Jf
the contentb ; wvith lar,r
anti irme passages be-
îwecn the difleren: sec
tions, ta equalize the
%vatcr-Iine andi pressure
in ail.

7. A great excess of
strength over :mny etî
maie %train, canstruttei

M; tIAy. so as flot ta, be liable ta
be straineti by unequal

tî,uwîî *ntl nujoint% tM.Iosc(i io the drec.t a.tm-lon of the 1î.
S. A combustion -chamiber ,oi itangrd fthat the comnbustion of

the gases comimenceti in the furnace nîay bc conîpîctet belore
ilieir escape by the -hiney.

9. The lietcaitg surface as ricarly as possible, at right angles ta
the turrent of heateti >aeso abs ta break, uip the currents acnd
extt-ct the entire available hecat thercironi.

go. AIl parts recacily accessible for clcaning andirpar.
T1Ilis is the grentest Importance as regardis safeîy andi ecantniv.

i i. l'raportianed ta the -at-k ta kc donc, andi capable ai work.
ing ta its fuît rateti capacity with the highiest canamy.-Sietim.

Julie, 18,)2CANADIAN ELECTRIGAL NEWS
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WORK AND POWER AS NEASLJRED BY THE STEAM

ENGINE INDICATOR.

of laie >'ears anl instrument caiied the l'l.11uimîîeter lias% Conte

,silo geiteral tise, for deteniingii tise M.E.i'. of diagiîs. ln
llits fori of it, il nt>' g ives the area of si ciagratît ai squale
lit< lies, titi to the second <iccimiti. Il cre its tvorlk Ceases, aid
,(lu sîlîust (ivdelic arc1 bl>' thli letgili. ( lie qutient liituilt lî

ythle su',tici Illte <ii..1.correct tu the secondit <lciial.
Ii n à,> itîsti unient, >itu selt Ille isrument tu thle lengi h

(>1 ( lie d.iag r.u. A\ 6cr ruii uiig tIlie t rat.ilng poin ut.rouid tlle
d(legranii, ste re.adîîg of the n lied, il it bc,;.îî it o, sa the ic.n
1 fp' <sve I)leSSirC tit seale orf.i' If fice sca;le is any vîher,
dieu it is coînptite<i froni .bo. Th'is inisîruîî'eît oiîly goes tu thie

rlî Collin averager, lias a ii ig pole. After goiîîg rotund
tit diagrain anud starting front te ex.îrcîie riglît ofbîki diag1raiîî,
Ille traciiig point Us silo cd liltt%%ar<i oit a1 ierpCitditillar liai inltil
the îeading of lthe whîiccl is the saine as at the beginnling. 'l'le

.dae icît gth front titis point to thie startiiug point, is the 'ii E 1'.
of! the (liagrini. Ail of tiiese inîstrîumtns are cxîîeditious in issu
aisi wvonderfîiii> correct, btît tliîir price puits thein beyond tuie
reaci of a good niany. i -laitstcquainted tviilis niecliaicai
lyeans for solving' titis saine qulestion, witit iaking a figure
or caîctilation of au>' kind mtental or ollherwise, tiait in quickness;
is anay alhead oi Ainstler's l'lanitnetr, and ilu arcuracy, sulterti
1 beiicve tu tuie Cornus averilger. If timue persnits, «liai >'uu alie
ioi tired ont before i get titrotigi, I will show Yoalt uw% it ks
dlonc.

lor illustrative purposbes ou1 titis ocecasion a real diagrati
notit be tseless. Yoîî coîîid al sec it, auni tu overCoime i I ii I

have laid ont ou the iulack boardi, ail enharged diagrai, Con-
foriiiing in a!h respcts, wiiit the best performnance <d'a fir-st-ciass
cîlgine. 'i'liere is no theor>', gttess, or drcaîn abotut it. Any

- TH1E NOR/ML DifRAM ON BLACKBUARL)
e le ' Jr e f f y f ff. ilb*-SSTRO.Ct

titontlitiengîne îtîi c.liîndler s' caijtît jaetcd on bari anti cutis,,
lîston aînd % aive% s;.n-thail parts in pruper proportion, ;îîtd
uth builer, steain pipe, stop) talve anti cylinder, ln ail ai ils
parts, .%nd outsîice of the sîcani jacket, cotupietel>' proîecîed
frurn ioss oi iteal, would prodtîce, u ith an expansion ai 3.4 timtes,
bîich a titagratît as thîs. Oi couîse aur cylînder is 16'x 412,
nîakting 70 revolutions per minute, and a pressure b> t-autge of
mua. Oit titis large sizeti diagr.amt 1 have used a scale o! 4, or

14 incht risc ai îhe itencîl per pound ai pressure, and made *Il 42
tîtdîcs long, the actuii hcngîb ai sîrokze, anti I ltame dividicc it
'mut 14 equai parts ai 3 inches encb, 14 being the first nuier

. bove ant i ncîuding îa titat dut ides the iengtlb of btrt>ke, %%Il]t
Mitî a1 fraction in the quoatient. TItis iakes it lianti>. 1Il, merci)

lnoking ai the diagrain, 1 cars se that coutipicie ctit-aR' las taken
place at îîi inches ai the sîroke, anti tuai the exitaust poil

aîî)encd 3« prcVious tu the end ai sîroke, anti on lthe rettîru
bîroke il ciosed ai 3' previaus tu the cuni of the stroke, anti
follooved by tîbat is known as cushianiragor compression.

On arrival i authe endi ai tic stroke the pressure due lu coiît
pression bas risen tu 22 ibs. above atiiîospheric pressure, Mvieni

il1i5 evitient ib.îî the sîcani valve bas openled te passatge, andi
site pressure julps ltp ta 98.

At tbis point lthe sîroke front that enîd af ite cylinder beCgins,
lte porti k kept open, aînd in faci lte oapcning is grac(tlali> in

crecasting in arca util in Ibis case i 9%1 inches ai tue stîoke
îripping or disnag.igcnienî tukcs place, and ai îî loiches of the
:troke tbc talte lias cenmpicîci> closed lthe commtunictioan ttiti
the bo'iter, anti expansion ai the ste.ntlî ieit gipnisoiied in tbe
-.ylintier follows. At lthe 39th inchî ai thte sirike, the exhaust
port opens, 't suddeu drop ai pressure takes pl.tcý, atnd afîer the
piston bias finislhec the stroke, anti is faiiri> startd on itsJaurney
b.tck, il soberb tawnuî a a tniform back or cs\i.itist pressure ar î%S
lits. ta the square inchb, tiili-ttisbinning is aghin set tmp- anti so
an, as long as tbe engine is ttorkine.

1 tt'ilh nowt uteasuire this ciiagrarn mn orîler tîa finti the mucan
effective pressure. 1 htav.e aiready (tlone it withli uy foot rule, lu
Ortler lto Save your ni, ina sitting iooking ai me wte duîing il,
and the nunibcr of U in. in lte nic-:tn ltcighî ai ca-tit 3' livi-. on,
1 faîtitt aS foiiaws,: 88, 95, 94) 94, 78, 56, 45, 37, 30, 25, 21,
17ý4, 14%4 antui go. 'I'hese inuita titit oetlite, 1'ive :u total
or 69; 14, whvlti diviciet !)Y 14 Xt utîtber of c1 uai, ,)arts iiat
tbe diagramnis diviuicd into>,l.ives-a cunotient, 49.68, ,tiicii is lte

1Paper tcadIa ai a Semait meeting of.totrtal Iranch No. t, C. A. S. E.

M. E.Vi. iii pltOtilie r Stltirc tIt hl <if t is 1Itrti t uh.ts d î.wr.îut ou
al îe of' 4, aund hetie otir p<>t-i'el constant 01 3 <'<nuegs ira. Thiîs
(.'. ' f 49.68 itttiltiîtiied laï 3 giveCs lis 149 IlI'. beiulg the rate

ni tvork dlonc y Otur i 6" x 42' enigîne ilder Conditins as lier
diagî'aîi.

NS ttc *ail kitou, titis itaus iti a cotaul;ti prebsure (if 4t9.68
lits. lier squiare ich, act ing on the face tif lthe juibto(>1 diiritg the
tthte siiokc, %roulai du the saisie .îtuotiîtt of wo k <lotie b>' Ilte
'a;i yisg îîressîires iu ste diagraiti.

AI this poinut ait importaitt quti on .trise% t lit i li.i e olîcît
lie.rcl .sked b) oît tgier mi b> oid unies too lor tlitî ,rî,
andt likel> thte haineC qtierv lias ,îrisen ini ,onie forits% oratailicr uta
Ille ini or' mîCasi icr. eter)sol prescill.

'l'lie %Nrk dlant b> tuie %tr isi;; îîîestueb iii tialî di.îgîauti
ritigiuig front 95 t la k ecitivaleitu l ao titi ibi min iresstî re dtiriîîg
tlte %%Iioic stroke, tif 49.68, or sa) 5o ai ratiud ntiiiîerb îtiîy
tt lti il al be ab eflet.t n.id v ii t a tt, use a Lih blastte

t .lse eniîe, mit iut is, anid t .«àr r> ulniortit îresstiure of 5o
lbb. during lthe tiole stroke, irtd (Io îî aa %%ltis ;lit the îtii
%Vbaitîb anid ginicr.tcks or' di.tîsiipnt, sp. iigb, %%elglits, tî 11) ge.tî,
iii tifli icit,>' of valves, anti su oti ?

''lhi Sb ai iionest slmaigltlwa t.rtl <itiloii, tid( ib eiitîd ti
,a direct -aiswer. i ncoîtjuiction %vil tué cliagrai, %%e are uit-
debteed ic a Freciatiî, lilctiry Vtetoi RegriaciU for a direct,
cas>' andti ruc soltion ni titis ter>' impormant qutestioni. ileîwccn
i184- anid i S5o lie %vas iitsruticed b>' tite Frentch goveriiittent to

uîak'e itnvest igationis ai esi ablîsit îîutei it aiý data bearîng Oit
caiculations coliiuected %vitla the wvorkilg of steauti englues.
Re,'utilt %tas %veIi athapleti for sicit n'ýork. î le ttas a piofessionai
cîttî.st atiti csperiiettaiist, and ltand the tiecitanicai abilîty for

contriviitg uteais f'or the solution of' sucit questions. After
several yeatrs close applicationt lic finisiet lthe work ; andt tue
Frechl Governiictt wvili tintt liberalit>' su citaracîcristic of il mît
scienitîfic tff-tirs,gaive the rests to ltse tvorid frc.

As 1 singeai before, fige piston 'mcl c>'flder of1 ain cilizi at
îvork, ini realit' rforni tue fiittcions of'a mieter. Every stroke
she disciiarge% a ttniforit Voluitîe or steaun, w iîicî V'olumeî is

qui t the pistoîn displacmttet dtiriig a sîroke, ani thte
pressuire at tt'icb cliscîtarge or exitatist takes lila. e is
uteastireti ai the cliagraiti, ait iii ail cases tansi be iîîeasître:i
front a iterfect vacilnt, whiicii b>' coitîmnoit contsent is 14)ý ibs.
belon' iiîeatniospberic lige ait tue cliagratît. If' greai accuracy
is reqîtired tteit the trute positioni of the v'acutumî une is obtaimted
frot lte iteigit of the baroineter vitei ste <liagratit îas îakei.

Andtinott' Mietn titese prciitinai les are lthroti itt, 1 %vili
auswer the previotis quiestiont. Ily a formter Caiculation 1 foîîiid

gliai: tue piston dispiacentent or tiisi>acite.it constat ofaour 16
x 42 incih cngine, nîlaking 70 ret's. per mllat. tvas 41050 cUbic
fert lier Itotir, anti this is aiso the volume of steant discit.rged iru
tuai ligne. Nexi imeasître the terminai pressure of lte
ecpansion or aulonitlu dilagrani, alid fitnal il ta bc 28 ibs. I next
reFer tlZRenaiuiî's tableb, ami ftn.i tuat 14.3-, ttilii f'eei ofisteaîî
il 'a total prebasure of -18 ibb. lier sqoîrc imi nigis mie poanti.
1icre is %vitatl %tc are lookin, for. 'rite tot Noitiune of sleutt
per ]tour, 41050 Lubic f'eî, (fitudcd b» 14-37 dte itinhebr of cttbit

f'eet in a pouid, git es for ,înbstter 28 '56 potttîds of %talier in the
iormi of !steal «as li.t iiîg- passed il rougi the t> lînd(er lua One hoîtir

abs ac-coutîleti for b% ste indkiatr. fiuî oui englu si î ha t orketf
during tuaI liane ai the rate of 149 Il 1'. D',%tting 28,6 iy 149,
ne gel tg a, 5 pountis of steaiti accouitcc f'or by diag.aît, per
iIl P. per haut. Sul fat I hta,.e paiti nu attentioit lu cylirîder
clearance; il is dotn ton Ille duagrain as 4 per cent. or 1,.25 part
of thte stroke. Le.ti it-tuiiloning otî i ues( quebtion tiis nul
ii.tte the cfl'ect ofaidding; 1,ý25 or 4 per tent. to 19 1 5, hrisigîni
il ver>' close tu 20, witlich amiotnt I .tccept as the %vater
equivaienl of our diagraîti jiet li P. per liotr.

Wc %% ili non take U) ste case of it M.E.i>. being carricd the
nîtole sî,oke, andi sec wh.îî the resuits ,re, dte piston dispiace-
tment bcing the stite. Thei terrinral înessure niti bcie iuTsed
fronît il %.ttuurn, andi in ihb case il ib 49.68 x s 4., or a littile over
64 Ibs. according ta Regnauiît's tables 6.6 ctibit. feet of

sîeanm at a total pressure of 64 Ibbs. ttmgi allie Pouind.
As before tiividing ite conîstant .10 50 b>' 6.6 tvc
get l'or .tnswver 6j220 poutis aif sîitî pisng trougli
Ilte t-ylinder pet botir, anîd dciutermug 14t9 i 1.1., the baute ritte ab
aiirite expansion engîne. I)mtiding 6220 b> 149 as before, tvc
gel a rate 0f 41.7 ibs ai bteanm pet li I'., per hour, at.cotnted foi
b> the mudicator, tu %tluit lttc .tdd -as , the fursî -. ase 4 lier cent.

l'or Jetr.nte, tmc finail> gel 4 lbs. ttiîacit site ît.tter eqtiitalent
or i nncpus C eligmc, pet« 1. 1'. pet Itou,. For ci>'r 20

lbs. iteiîisbîei>te tonttcune3 sisbagi
by the non.e~.îîstle engluc 1 n &1 mîcrix 149j Iii., maîth the
neCesar ensîlieîteti. alitute t01.1 tt t. ibs nîmtith fulel Sb
burut on tile grtc tu t;eier.tie .13. Ibb of1 bleatîî, C:... e. it t.îkes to

g9elterte 20.
I s ai luis mannesr gliatl thte ecunoincai perfornmance oi

engutes are compilarei-,bsitie valve, aulornatît., coiitiensin>, non-
conieitsiitg or cotupottîtt, -ire alil sîbjci ta one gtrneral prsncipie
nule or lait, iliat the iott'r site terminai pressure of' a diagrarn
is, relatîte îo îte M l',the greater is lthe econoiny oi lthe

Thntue ls as frîutits conîanon tu .11 igi i Cg -, %*CI il bmas a4
tirnt, sicaîti obeys hatts ai ex.panîsion, antd il' dt presstire faits
below the aitount (lue ta tai, grade of expaniîson, il is proof ut
ioss, cither b>' con-iensation or Icakage. A performance in
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apparent uleli:îce ofslit mile andi deceucy, is the beliaviotir of a
non condcunsing engluec when loadeti ecty, vcry liglit, -anti the
expanbion curve draps below the atiio4pheric*liue. Titis is lte
most pemicious cvil that can afflhict an engine. 1 itnow, an
autoinatic engine iu Ibis city, anti a gooti ont, (ou, thaling Io1
Iight Iondiiug, the indicator accounts, for a consutuption of (rom

7$ I 80 Ibs of watcr, ;ier Il Il. pier hiour, a rate nicarly twice as
lîuth as the or<tiuary si ide valve enigin;, nt on the alther hanil
an autoitiatiC crigiuc overIoadltd anti going s0 slow that she
<lues not trip, degeucrates rit once t0 a cammon slide valve
englue ai a ver>' pour cliss. Thtis shows the importance of an
cngifle beimig sizet a it the ainount ai work-.qheis exp et ta do.

It i-. best for -tn cugineer 10 train hisef lte d, thnt
work on an indicator diagram is represeuteti by a space ut lwo
dimnimsions, or an arca, whiclî il rnlly is. TPie planimecter
mensures the aiea in sqîuare !iches, andi by a subsequent procesa
te M. E. P. is obtaine-d. Thie sanie tibm' is done, by ordinat-
ing1 il is really încasurinv the men hcighî ,by the scale of the
spring useti. An>y increase or ilccrcase of tbie arca af diiiagramn,
is accompauîed with a * arrcspou<ling increase or decrease ai the
work clone. Wheu Ibis idea is niasteneti, il is surprising what
results il leatis ta, and what trn ativantage if gives us lu matters
connecti with engimes, that are othcrwise ver>' obscure. Takce
aur W6 engine ; 1h is diagrami fairly culs off at quarter stroke.
Now it sa happens ltat lte scate liue rcprescnting the M.E.P.
fainly divides mbt zwo equai Parts the spade contained inl the
rectangle, bounded by the aîmosphieric tUnt, the lineofa boiter
pressure, anti the two ordinates bouutiing flie lengîh ai the
diaerarn. It is evident then, that the space iu the rectangle
whîch is outsitie of tht diagrani, is equalI ta the area of the
diagrani. Naw, dr:>pping the niceties ai the question, wc sec
atl once Ihat if wc carry steani fuît sîroke anti mitintain a speecl
Of 70 wc double the wark doué at ani expenditure af nearly 4
limes the weighî of steam. Iu engineering inquiries of Ibis sort
it is nccessary in tht first place ta proceeti ou te assumption
that no lasses or resistance af an y kiud laite place, afterwalrds
these los3ss anti resistances are determineti anti iibtracted.

From actuwait diagrains taken lu this city (rom autamatic
engines, carrying steani ta ncarly full stroke, the tusses due 10 drap
oipressure betweeu boiter and cylinder, thé fact that the at.
mission port was closei before the end af the strolcanti a slight
expansion lookt place, the behaviour ai the steam tiuriug ex-
haust with tht consequcut high back pressure tiuring the returu
stroke, andi the necessary lois of spted in the englue ta cause
nan-tripping, amountedta 030 per cent. This brings our enine
clown ta 2o8 HP. when carrying stenci ta the greatest possible
extent anti makciug 64 revolutions per minute and with boliter
pressutre ai zoo lbs.-only a gain ai 59 H-.P. above that obtaineti
when cuttiug off nt quarter stroke.

1 have examineti titis diagr-am or. the blackt board, antiiut
that the economical range of our 16'englue %vith 100 in boiter is
(rom 70 10 17o Hp. Above s 7o HP., the weight oi steamn used
is beyouti aIl proportion tn the work doue, and belDw 70 H.P..
other causes sel in that woutd muin the performance at once.

Saine engineers have a strange habit ofattempting ta gavera
the englue themselves. 1 have observed ihat they neyer have

the throttle valve wide open, anti (rom saime cause that 1 could
flot perceive, they were coutiuually îurning the har.d \zheel a
little irnwards or outwards. WVhat is the resuit? By obsîruct-
iug the fîree flow of sieamn ta the cylinder you lower tht pressure
during admission, with the necessary resuit that the steamn is

carried further lu tht stroke, and tht stroke is flnished with a
itigiter terminal pressure a loss that cau bc nie out iu dollars
anti cents if requiretl.

The immediate effect of aIl defects iu valve gear, such as nd.-
mission of sicara too tatIy or t oo laie, or lateness of -exh-4st

atît cousequent high back pressure, ot e.\c.ebsie tushioning il .
reiuîctin in area of lie diagrara, wlîicl, means a reduceti M.L 1-.
andi a tonsequeut slowiug of the engiue; tîten the weighis of <iýc

governor take .i lower position, ani mtitm is carricti further nu
the stroke, wiîlî the neccssary resui that the terminal presiaC
is raiseti, or iu other words, a grenier weight of steamn Ï5 ubecd
per stroke.

NO IV..

1 - % - lé.

It 15 said that high pressures are conducive ta ecanoniy.
This is daubly truc, but how dots it arise ? The scientific mari
explains il by the increased iheat energy of the stcam which iî,
got s0 cheaply. The indicator Rives the cause ini a graphit
mianuer th:iî we can understand. Referring tao ur diagram on
the black board : steamn in boiter io0; cut.off quarter stroke,
actual expansibn 33% limes ; terminal pressure 281lbs.; M.E.P.
49.68 ; H.P. i49). Suppose we have steani in boiter att i So by

ýi- Mc WX

gauge, tbis bas the chftt:t of raising the steam line on aur
diagram i 2a% inches higher, oh a scale of W inch t0 the pound.
There we have it at sight. The increased, work douc, is in pro-
portion to the additignat area incloscd, relative< t the original
diagramn ; and mark this, the expansion Une in the atidet part is
anr extension of the original, and the sirake would bc fluisheti
with a higher M.E.P., but the terminal pressure remains the
samet-28 lbs.-and there is no extrà weight of steara in the
cylinder.

But in this caise we only require a bl.E.P. Of 49.68 lbs. ta
deliver i49 HP. Thée forces now acting on the englue are not
in balance, andi she starts off at a quiciter speed ; the governor
wcigbts fly out, cut-off taites place carlier in the. stroke, and the
con sequence is, that another expansion curve is described by
the ir.dicalor, belaw the original, and the stroke is finished at a
lower terminal presure, or with a less weight of steam in the
cylindèr, aiud Ixence the economy of higba pressure stean, wihich
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1, 1115s Case c'Ili bc camputeti frinr cucti en o the tiiagra ni -
ui dtie stcamt endi, front the dcci case of the perinti of admission,
ali. on the exhaîîst enl, fram ic ow%%crinig or thc tcrnninal.

.'t lien 1 comnienced ta write this piper it was îny intention te
exdinifc in dictait a subject of importance in steait englineering
tliat in a inysterlous mianner affects the economiical working af
cn>.încs. lut I foutit liant the liit ai lime allowcd t the rend.-
,niu ta paper %vould bc cxccied, andi 1 abandoncd it. Blut
nit.ii 1 saw in your advcrtiscnient of titis mleeting , that a cordial
In%, itation to attend %vas given tn ininuiacturers, I thought it
ki~t belote cîosing Ia cati attention ta it, because it is tu thei
thi.t %%e Innsî look for the mnens of rcinovint; or trectig Ile
loss.

I lic aubject is coniplicatcd, but understoad! by those engineers
diatî have îumned Ilîcir attention ta it andi verified i eir observa-
î,uli by the inclicator, a foot ruie andi a piatiorfin scnte. You
%%lit runinember titat in asccrtaining the comîparative economy be-
taiceni an expansion at a non-expansion engine, aRtes arriving
.at the figures 20nid 43, 1 sutenrty dropped il1. Ail riglit so far,
but thtant is not Ille cati af it.

fi is a tact ttîat wlîcn tests arecàdrrieti ont as tiîey shouiti bac,
dit -lifference between the steani or witter accounteti for by
dit indicacor andi the actual inter feti ta the boiter, is geaeraliy
ciiornious. It mal' then reasonahly be askcd, wbat is the value
of.ndticator deductions wbcn such a differcace existb in the actual
titi tîîtity fct and wcighcd or measureti in front af the boiter ?

rite indicator puts a nunîcrical, value on te Ioss. It is the
dlut) of the enrineer ta discover the cause or causes, anti aemove
tîteinl if pos3ilC, subject ta the contingency tbat bais employer is
%%illtng ta furnish the tocans. A case took piliacc in ihis city
abont a v'ear and a half ago, thetictails af wlîici camie under my
obbervaton. A contracting engîncer offéed ta mttkc certain
changes in an engine whilh would cost him sevetal thousand
luiltars, andi acccpt ini payaient the saving in fuel effecteti for a
periot of 425 day's warlc, say ane ycar andi a quarter. Tlhé
proposaI was acccptcd. This malter, ai course, was taiked
.abut. The conîractor was iaughei, at men paiti salaries ai
utîousands ayearexpressed unfavorabie opinions, anti anc ai them,
apiparently in serioausness, askcti me if 1 d id flot think that soften-
itîg af the brain was a factor in the transaction.

îlot the contra cting engincer was right , lie dit bais wnrk, andi
tuasb welI paiti. WVhat lie diti (divesîtd af ail abscurity) was tai
intLrcase lte ratio ai expansion, tiecrease lte amount ai watcr
uîluiich disappeareti from the boiter and ýwas nat accounted for
b> the indicatar as eiastic anti working steam in the cylinder,
andi add a condenser, effecting a saving in fuel alone ai over
56,oc0c per ycar on a basis ai 3w0 horse-power.

It would reqluire a lengthy paper ta do justice ta the subject of
dt différence bcîween the weight ai sîeam accaunteti for by the
tattîcator and the water. feti ta the boiter, but 1 witi stite some
of alie greneral results that have been observcd. WVith a houler
.1got steriming qualities, anmple steam roorn and water sur-
face, )but unprotected froam lass af ihent, andi steani pipe anti
e.)ltnder perfectly naked, the indicatair accounis foir about ane-
itiaf of the water fe Icta boiter, saty 5 t4 in ica icet. With boiter

.utld suearn pipe fairly weli prolecteti andi barrel of cylinder cased
tutt~rips ai wAoocl anly, 6X lbs. iii accaunutid for iii ta feti. WVith
boiter anti sueami pipe clai in a superiar manner anti cylinder
conipletely pratecteti tram loss afiherai, bath barrel anti cavers,
andi noihing exposed but the piston tati, irom 8 ta 8)4 ibs. are
a.-counted for per it fedl. These arc geneial resuits in ardinary
p.actice ; inythiag better is abtaineti by the use ai a steam
Jacket and slightly superbeateti stearo.

1 have latiy rend a report af some tests ai engines matie by
P'rof. Thurstoa ; howcvcr, nothing %tas donc ta gel the weight
of tvater feti ta boilers. But in his report he attied 3o per cent.
tu %veight accaunteti for by indicator ; this is cquivaieat ta 7.7 lbs.
accaunteti for per tai ibs. ted. If we atit 30 pet cent. la the 20
andi 43 lbs. fount in laur 16' engine wl:cn warking at 149 H. P.,
ne igci 26 anti 56 amounts that in practice wili be found close.
Andi witb a bailer efficiency ai 8 lbs. ai walcr evaporateti per lb.
of coit burncd an the grate, we obtain the fallowing final resuait.
Autoînatic engine, 33% expansions, 39 lbs. ai ca per H.P. per
haur, non-expansive engine, 7 pountis ai coal per H.P. per bout.

.PUNP NOTES.
IN inscrting a pump af any kinti, cvery joint shoulti be weii

wtiped before putting together, in arder ta prevent dirt being
bc,,wceb the compacling surface anti heace impiiring lthe tight-
ness ai lbe joints. Ail bolts and screws shoulti be wcll ouled,
or better yeî, wiped with black teand anti grease, belore putîing
ait ii en when tbe lime cames for themn lobe backeti out tbis
crn be donc. For a simitar reason, flotage joints lb-ai are put
together wiîhout rubbcr gaskets shouiti be rncared witb black

lt-ad ~ ~ ~ ~ ~ ~ -ani-iae.~br ubc akîre used, ane side, anti
nntr side oaiy, shorîlt be rubbccl with dry black tenti, or with
lialk, sa that wiîea the lime cornes ta break the joint, the gasket

<tilt corne off, cntirely upon unc fiange, flot part of it upon one
anti part on lte allier.

WVlen a steam purnp bas been set up, thc first thing donc
shoulti be ta blow stearn iboug thIle steam end ta sec tbat aIl
j,,ints arc tigit and everithing frece that shaulti bc frece. Blow-
îng îhraugb la remove dirt shouiti be donc with thie bonnets off
if that can be done. Then lte waîer side sliouid be prime Icta
se wbeîlîer or flot it is tight on lte suctian side. There shauid

ai course bc a foot valve; andi if there is any leaik in the pipe or
at lit valve, liant %%-Il bc vcry rc.uduty detecîcti ini a1 short lie.
The soction valves sîtoutît be tiglît under pressure af it fuait
ieati ai water Iliat can be put upon tleie, so shoulti the dîselîarge
valves; anmi Iliese two sets can bc lestcd afier tuie fout t.tle as
proveti.

Wlicn ait is connecteti praperly, andi slîow ta be, ornit.c
!igt, îhcn the pump shoulci be suiîrtcd up slowly under ste.an, ai
à is a stcami puni p ; andi work gradutalty puît upon iltintlil i îs
daing ful <lutr. il stiotilt bc teste ti t piessure aînd speeci
beyant i t w iicit will be requireti of il in ils claily work.

A pump whicli is In bc kcpt for a flic servicelonly blinuId be
teste( vcry ofien ta sec that evcry thing about it *s in fi-st ctass
oater anti reatiy ta go ta wvork at five secondse notice. " Very
aiten " mnas not less ilian once a wcek. Fire pumips stîuulti
bave right ath Iand, cvcrything that is neetict ta start tiîcm ni),
or ta actjuîstlem. Thb tl valves or discliarge values slîoul
bave whb els ai levers whiciî cannot bc rciiîov-ct , andtill
spanners ai other things ofithat nature sîtoulti be tieti ur chaineti
in place, se that Miecn wanted thcy witl bc riglit at lianti an<l
usable at once.

If a punip refuses ta lifit ils wauer there miay bc any anc ai
several îhings tie malter with il. Il may have a leaky mictiont
pipe, or a ieaky piston or plunger, or a teaky stufiing box,
or a cockcd valve, or anc whicb is sttock shul, or tbe gaskets ina)
be rotteti; or if îî us a new puînp there may bc somcw%%hcrc a
Ilblinti joint" ubrough which no mater miay pass. Thiere niay
be a pockeî af air in santie liunp in rte suction pipe; the suction
ripe may nat bave been primced; or thecpriming waîcu may have
Feaked1 ont by teason ai a leaky suction pipe or ai de-ficient fout

.- Soînctimes a pump u II lo t start off well, even wlcn lthe suc-
lion side is al rlgbl thus may bc by reasou ai its being " ait
bounti J' acondition of affaits that is very often remiediabte au
once tJy opening a pet cock betwecn the dischargc valves anti
the air chamber. Sorneimes indeeti a pumip may fait ta pick
up its watcr by reason ai ils being air bounti on the discîtarge

Some limes a puni p whicb does not draft wcll ta start uvitt nma>
bc matie ta catch ils waler by runniag it very fast sa as flot ta
givc time enougli for air ta leak in, ta spoil thc suction. Wuîen
si bas gaI ils watcr, it may kecp <la drawing wcll, aithaujha its
agacity ant is q1uicincss ai running, uvili be lesseneti by lthe

inl fair with tescion watcr.
Special carie shoulti bc taken witb direct acting stecani punipb

nat toi lct theni sticka wind, becatuse if lbey do, there is Iiability
ai aur knocking out a bead.

Whcre ubere us liability ai freczing, it is nol salfe ta have a foot
valve which can flot be trippeti so as la entircly clear the sucton
line ;and there shoulti be a Ilbleeder " by whicli tbe pumj iuseli
may be drainet horoughly. Where the suclion pipe is rau. ned
ta prevent freezing, uhere shaulti be extra facilities for prinîing,
anti ofcourse if the pump is for fire service that is cspcciatty the
case ; for it may tnt do ta have the water stand in it, andi ycî it
must be brouglit riglit up ta wvorking capacity in a v-er), short
lime; anti if il wili flot draft ils water witbout .priming, si must
be primeti ai once by sufficient flow ai water lai prevent the abject
ai pî-iing beîng tiefeateti by leakagc.

Purp buyers are nat sufficientiy carcfil or weil postcd in
choosing ; they wiil buy a centrifugai pump for service wbcrc
a piston pump is neede; wili put a pump that bas smalt poppet
-alites, clos by sprinis, ait work puopng niaterial Iliat is tui
ai striagy solitis; wilt buy a strait fire pump for boiter feetiing
purposes, or set a brass ý>împ ta work an amnioniacal liquor, anti
sci on. In oî-dering ai in getting quointions, the pump buyer
shaulti stale %%hat the pump is ta be useti for ; if for more titan
anc purpase, bathi or ail shaulti be stateti; te sîcani pressure
au'aiiablc shouiti be givea ; and if ibis is likely ta fait that ract
shouiti bc stateti aiso. The liquidi t0 be punîpett shouti bc
describeti; whethcr clear or greasy, trcsh, sait, alkaline, aciti,
muddyfula bar anti velabie maltr rwa ant itd 1

a 0 io 0peatr wber e ty hav ta bd drud Tu1 ai
amount <baht cn b al ing wih, should be lid dw;attt mrppnaker or dealer shouldti 1li wbethcr ih.tann

mutbc dliverei rglarly, or whcther it wall do fa rua double
maxîmuni disan e httc ut muis o ar e th in tb

mtedseshoulti betgac .or e t her shti nls do stl bc

maximum beiglit Ica which the liquiti is ta bc punîiped, the lenguli,
diameter anti naterial af tbe discliarge pipe, aid the number ai
cils or turns.-Po7cr and Transmission.

NMessr John Statw, Son & Ca.,* of Hatax, in ant atvettsemeut an %turs
number cati attention tn tbelr tint-s ar electrical gaods, espc-cîaliy ta the
**Sanison" h<uicery the riRhts for uvhicli tht-y contrai batha in Canada
and tie United Stams The sales af these batteries last year arc undcr-
stood ta have arnted ta aver 6a.ooa oeils. Their "Unique" teleptione
is cladmeti Ia have the only transmutter which docs not riliaire. readiusting
andi is not suffecteti by atrnospberic changes. jarring. etc. Tbis flrmi
erecteti lest fail a line for tht Valley Telephane Ca. af Nfiddletoil. N. &L.
2o miles long with thîrtren instruments in serie. the satisfactory working
a(which haut decided the companay ta undertake tie construction of a
trunk tine, 83 mile« uongrhroughoot Uic Annapotis Valley wth cxchanges ai
the difkrenu towns uhrough which il witi pais. Tht wholc uine %.Ill bcecomplelei it JuIy. Connecion will slaniy lie madie through to Halax.

Julie, 18t)2 cANAIDIAN EUECTRICI;Li NEWS
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""F illustrit on tltis page il iie su% lvav auiati est-
gifle rcciîl>' bratiglît oui b>- Ilic Robls Enîginccrinig Ca., af Ai-
liers<, Noav Sea ia. I geinal apcearance ut dacs iot (titrer
grcaily front scieraI 1)ltiir liigli.spcciî sgumîes, til iio radical
departurc lias bccn mialle sis prmnci;iles of camîstrucmomî, rie ismu
bcinF <o caîîbmîc s iiîany as possible i <lusc points wlitli hîavc

îîroîeil besi ini lrac<mcc, %%-Il saii iipraucîîi<smm lclt Ildtuuls ils
havie bl>cî siiggcs<c by abseratamu -sud cxpcrmecce %iril mîicer
uîgics. In aulicu. wvons, it os îîa< an attcilpi <a devclop a iîcw

sp>ecies, but In adviicc aîc sicli Ini Ilie es-aiuioî ai <lat alrcady
litîudîlv declaî)ttl iatliun, <lie Aierican Iîiglî-sp)tecl csigmce.
'llic foli% ung is a1 blici descrîitino aie lic îaîn femmaes.

'l'lc (raie is of <ie Vaorier "type iu eût tloublc-cdtsk rranlt , à
lias coniîsulrablc sectian-tl ai, caurricl wcll ;îbavc <lic cellier
lise, atîmi la îîartictilail>' <lîck si <lic toi), îlus briging <le ic îeal

si <ie dircci linc af %trainîs b)ctvcn <lic cyliiîdcrand shaht <ear.
iîigs. he etigiiic uveiglis a littic over citc liuiicred îîauiids lier
horse-power, not .ii1 uiusîial wcigîm, lut <lic iîtal is <lis<ribiu'cd
ta givc <lic l;rencst a<taiaîablc stiiiess, aid wvitlîaî iilii-ce-
gard It li " nUs-il p)rillcile," tlie inonidation bcing expected tu
flîrîisît ail <lic weiglit rccîîired iii <liat direct<aii ai les% cosi.

tlictoip af similis ami dipping itîto tlic nil bevlaw, is rc<anricd
again and .Igaiîî <o <lic bcaring, untuil i idsits way <ath Ui trant,
pi and escapes In Illc craik Iîit, In l>c drawn af anil filterett. in

praclicc <li cr.înk pi dtocs ilot siced ailing atiier iiami as sîaied,
lbut a siglît-(ccd alil cul) is provilcil in additian <o <liasc oiliîi
Illc shaft bcarings, wlîicli will, if tlcsiiecl, fécd oil direct <a ile
craiîk.pin îlîraîij,' aoie of tlic qÇ' hlls beforc tiientiamîcd.

'l'lie fi> %'liccl gat-ergn is fl moidificationî ai tlie 4 tr,,.
L ,' aid, <agc<licr wî<lî <lic valve, is tised by irrtilg(!eîim % itsî

tic Strîigi Lisse Etîgiine Ca. ; tlic oiliîîg dcviccs ilentiamîcd %%lit
also bc icagnizeti as csscn<tially 1' Straiglit Litle."

Thce ccenris: r-ad, so callcd, althligh~l <liere is no eCcalt rlî,
lias bail suîd socket lîcarings a< catit end, <lie hals being t.îsc

hlîîdcmicd and glaîîîîc, nid <lic sackcîts or buxes ai plisplîar
bronze. 'ritc rocker a.-iiî, by wliicî Osic eccen<tric rail drivcs tlie

holc.i îrizontîal, %virl a vcm<ical axis ; îlîcrc is nu twisting
similn ah critir afi us bcarings, a htrîiglit line jîassing tlîra<l

al ilirceo ai ilîi. An itndex finger attaclicci <o <lus armi, as
slîaiî ii i planu vicwv, Fig. 3, shows, by <lic graduatiaons aver îvlîicl
it imsscs, <lic iiîovciiîcmî oi <lic valve, nud <lias is of assistanîce îii
valve se«ting. .4nuricaps Mtach,ùdsi.

TERani%.ACbsrîtDasc" F.Nr.INF.

'l'ic caiik is " buili ap " ai cast disks and forgcd stccl pin and
shahts, <lic iectîliar arrangemeînt of the cm. ik perni«ting tlie fits
oi <lic shais and pin ii <lic disks <o be ver>' long, %vithout scpar-
ating <lic shiatft beariîîgs unduly, as is shown in the cross-section
at <lic right aI Fig. :! ; <lic coun<cer-weigl< is of eqial mioment
wIîh <lic reiproi aîing part,. Thc bhaft beai ings i-un in cabt-
iran stîclis, babbi<u-ui ; îlîcy ai-c nta provîded witi Imans af ail-
jusitinent far %%car. 'l'le bcatings arc finislicl bý gi-indiiig opcr-
aîiaus a! gi-cal dclicacy, andl are rotind and parahlel wiihi a
Init af % ariatian sînallcr <han tlic average mnachinist wili usualiy

diit<, aven ssith <lic aid af <lic nicromc<cr. rhe shaihb are
miadt tu gaugc, aund thc blicllb arc interiauugcablc, ab are <lic
ailîci parts ai tlic engine ;Iicnce, a duplicauc sct ai shcli niay be
kcp< for eiacuic.Tecrauk is co, crcd by a cas< iran casc
bhuu<aing si Ln)iilccl> sis c.çcpt ili ia <bl hraugli ssliith the
connecting i-ad works. The crank disks arc %vithout <lic usual

timiibicd imi uni tlic 1ctplet, the rank, tabe being debîgneil
ia have a subztantial anti flnislicd appeai-ancc, and fi-c access is
gis cmi to <lic tr.ink, pin box, sîlien <lic hînged -r.ink cas Sb
raiscd. 'l'lc craîîk--pu is ailcd ilirough îwo h' hales, onc cx-
tcnding froint cadit side ai thc crank <a tl;c cen<cr ai <hc crank-
pin, ail ail wvas<ing froua thc inncr ends ai the shaft bcarings bc-
ing ins<an<iy cameid <ailie crank, while ail ail was<ing (rani the
autcr cnds ai shait beaî-imigs is cauught, and by a ring riding on

TELEGRAPH CONPANY'S LIABILITY.
'l'lie iolloving rulings rcgarding <lic liability af <clcgraph

caînpanics faor negligencc in failing ta deliver telcgrains wcerc
muadc by thc Appcllatc Caoîrt af Indiana in tlic case ai Wcstern
Un:an relcgraph Comîpany vs. Ncwhousc, viz: That <clegrapli
,-oiiipanicb, %%hile nul birictly coniîmon u.armers, .înd <herefore muî

subjcî <a thc saisie ses-ci- ruics of responsibili<y, yet ai-c <a bc
lcld Io a hiigi degi-ce ai diligencc, skili and cnt-e, and ai-c reslou
sible for aîuy ncgligencc or tuiiilii<ilncss in tlie <ransîîissoaun
dechvcry af mnessaîges, <lii nr-dinarily the specification in <lic ad
dress ai a mecssage ai saie place for dciivery is by way ai assisi
ance in niakn 4 a persandl dclii t-, atîl <he companly ib nut
nccssarily absuivcd by sucli dcsignatian af place fram makmns
iuterci effort ta flnd <hc pcrson addressed, and it may bc negli
gcnt e tu itui< du bo <bati njury tu tha feelings o~aindb

mai-e Ia deliver a message, unconnc<cd with pecunî'u-y lass or
boul> inju->, :huuld bc rcg.snicd ab .îciual daniage if the diit:,t

and hîraximate conscqucnccaof<hc negligence conîpiained afiand
<liai tclcgtaph -ainptnic!>.tre Ilible for biiî.h ncglrngcnce tu ils,-
persan Ia whoin a miessage <s addressed, as ss'eli as <a <ie
scntder.

There are twenty-fis-c tcfrphoncs in use in the différenit establisbhments ci
the Rathbun Company ai Deseronta. Ont. Or-8o clectric wircs converg
<o thi. gencia1 office of tic conipany.

june, s892
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PROPOSHO BOARD 0F ELECTRIC CONTROL

F oi.l.OWiNc. is tilt ciraitt Of a1 liiUiit he stibilitted tw fie
uuiJcflfl0f Pariai.t , rcfcrencc 1 to iîh h is muade *-i our edimor

:îi uIlIIS:
WcîKcctCAS te use of cetricily (or povl Cr. liîc.î aînd iigiîting. fi ail partsaof

lite i>itiicttoc. is alreatiy criiiction. is iaily inercising ant i ci h eiy la

'i.îut-tly ,'iltendt in te flear fot.re. anti whtertls In vicw of Ille danîgers tu
rr., -ani pmiwrly tesititing frotilij'lttl or iesign, tieftýcts in roisinic
tlot andtimatperfelct solationî atîti ntenîl'îance of eleîrce plant nuti î,îîiî.1
latto:îs art' great. andi witcreas hi is expedient iliat tilt power tatt intt'tsily
.f lite lilit sttppiki t0 te puîblic byi elecricli' for iiiuminaîlcîg Iturposes.
bv itu ttnIctaltiges. tncorponistcd comtprimes ntit i mndeVidtls. andt cutrtrdt
lot h il tt:r or ouit, rwisc, sitouiti li subject t0 inspectuon andi regmialion mi
te coaliti interes:-

rc'lERKFvoHK. lier \I&jesty. t»' anti %%-ils lte atlvice andî cotnsent of te
ýk-iet anti 1loutîs oi Cottîitons of Cantada, enacts as !oloiiaws

t 'l'le Goverstor i Catîtîcl niai' appoint at such salarit's tes itay b ize eeît
pr.îper. ilit pelions. expet Ii Ilte science. wito shlai tic knuîîn as the

Duttttintott iloiirt of 1El.eclric (.onrtii. andt %visu shil htave the supiervisionî of
.1: l unt %%iti partts ctpîlying or cotîvcying eiectric cigi' trughot

cie" Vl>inioîi as Itrreinteîr prOvtitif.
2 bîttlt 1il îîacy. in ils outiiantitlpatly adinnister oaîlîg. issu1e stîti

;iîst.ms an itttitcîîlîy sîcit nIssistalt.e lis %viii ettabtit il lu carry 011 lte jîro.
vll.llts of titis net.

SttIj.'tu1 te .îppltosl of Ilite Ituveritor lit Lutincil, lte saisi iuatid

otis gcsctg the cerpo(ralt;oti or pesons coîîctisncd, tdue nt teasomiabit,
notice lu atltîk'r ttie iesrîl.

7- 'The [Joarti shat atise lu ti ns;ictctid nIit l titîtît ali.li instal-
latons ndti gl.îct gcttcraleng tand dislribiîumg eietc-tsi energi' fur liste.
tatt shîtil issîtte til'tatts thai te slisse con forintlu flic sltantdard of tieit
anti reguttiiots for te public safely.

8. An>' luiicipaiily. LUnîpaîtily or Iniîlvitliîl. suitilylog eiectricai etiergi'
rot leirt, or itsictg elecîric coutiîctuts, pîtusimtg; lt titi aioîtg ptuic higisv;tys
or sîreîs, wiiioî a cerlil'tcate, as Ipruvh'ii 11 ectont 7 itercof. sitîtl lic sutt
jea otiproof. lt a'nofs-. -î i nItt my tic reuverei in an>' Cout o! cotît.
petent Juritit1iott

9.'1The lilort simtili cause lo ttc exintineti. ail nîclers nuiît tevices for se-
giterisig Ilec tt.iltty o! ciecîrte energi' sujipiet tty c titiîiciliit cs. cocipaîtls

os httiistiuais for litre. anti certify Ilte satnie to lîcaccutrte. lie îrv'isions for
renewti. etc., t0 tic imscd on flie Dointoi Adis regtili,ng lite inspeclian
of gai ilers.

go. 'l'ie Board sii.li provitie for te leriodile tesîing, sii a itroper anti
efitcit'nt miatiner. of lthe îietr tut inlccîsily ut te Eiiî!tniic
aîîy iiiiiiiîciitalîy. conipaty or indiviqtti for litre. or ntlier considestilion.
tand reqîtire the sainle tu cotîttrctin evr> respect as re'gardis ilhîiiting
povier, to lthe standatrds laidi towti by Dominiîtont i.ws ftir gîts. it

il.iiCt Andt 'elt'cirtc r'hîeigy' sii.ii1 be cona5Irliell11d
clutiine aii fornîs ofelctrie or citagnctic powser or miolmti.

s2. l'ie tnnîtai cî'sci lte lo.trt sh.-l îîoî ecceeti $- . anctd iltese
expetises shahl utc borne nn ilat Lîy the ttricits coîttîaîtc igîiçig ii site
bitnettss Of firilititig eicclrk'îly for 'ommcterciaîl 1îttrlpos'ç %. etintiti-t

'I'îîî~ " Rumîtît.AftagsTu'îxc;" ENC;SNR.-FI<;. 2.

,htall tIrawttlî rîlles.ind regulalions for flie insolation of electrncai cotiductors.
iteu cmode at cecttng poies for tzirrytig s.ttte. amnd lthe crinestt oslil to
tir. contîtctors tlti'ceoiî te citaracier antd construction o! untdergrouînd
mtiways. anti te placinig ut electrical conduclors utnterground gt'neraliy:
lite contruction antd piacccîg of converlecs or traits fortiiers the relation
îK'tteen lte virionîs classes of conductors. carrying corrents af tlifiercnit
udescriptions in te saine cil>', iown -ir village-. thte adoption landsite o!
reasontble saftly devices and appianees. anti general>' regulaltng the con-

rucliofi. tititesnafcr'anti sepair o! tht'plant anti -. pixratits o! ittunîcipahli-
qtcs. cosaptaîiesor lndivittuals engageti in the business of distrtiuting cc'
rcctîyforcomntercîalpuirpo'.csthrutighouttie Duntîcitun. însýu f.îr as nt.ybti
81cLessary ta secure lte s.tfet>' Ur the' public as lu fle and properti'.

S'lTe f3oard 'hall have poiler 10 devise aînd carry itto cncl, elîter lutde.
penidently or wilh Ilite atd of Ilte local autitorties. cn etces of aver 25.000 inl-
t..tiants. plans, fui tue rcmuv.il of overhead 'iecical canductors.

;. The Bloartd shahl hoiti stmi':tnnual exanîin.lioas ai two or nmure t'on.
veintent points. whecat persons tiestning empioyntit as ectrîctains.

.. vtîvl aixrtb., cngineers ut linemen. sh 4l te exanîint'd anti ct'rtiicatt's
i:r.tnti'tl ta sucît as nîay tic foursil tr be duly qualifieti andti b0 ti anti
jiroper persans to lie eniployed in ihe business o! ditr8buttng clectity

tý,t ccniittcrit 1 purpubses. the ex-tmîlnalions ta ie conducleti anti certifi
-tics granteti lnder rities su, bc draw%%n up anti approved. as in thc case o!

stattonar>' anti mtrine sieam engineers. wiîh due penalties provideti for
the emp!oyntclîl o! unlicenseti ocrsons fii ases wht're any cicîrical cntrgy
is sold or dis pose o! for hire. or any bencftcial cansideratian whatever.
or where conricclars are useti passtng ai ail along public sireets or hlghways.

15. The Bloard sh.ali bic entpi)werecl la examine ini flie circumsl.anccs
o! an>' teienî or accident ta persoti or prapierty. causeti b>' electrie currents.

i>oinititon. încluting -lit ttlepitone ant iIciegrapti conmparutes, comaparues
tigtlrèbultng relî.riutîy furth liyppuse uf fitriitititg itent. lîglîl anti puvses.
cotnpantets operatitig sttret cars or alther pulii canvcyances lii suiia'
o! cliecicty. diîstrict telegripi or îttessengt'r coinlpanes. anti Iurglar alarni
or tre aiani cottîpanics.

PUBLICATIONS.
The contents o! te Aren.: for Jîîne ciithrct science. iîisîory. eîtics.

econonîtes. polttcs. ltierarycrticisîii. educatiun. pityscit. science and fiction.
The Ru> âl Eluctt. L... ut Montre-J. ha.ve ibsucdti attractie book uf

tcstimontals. in which is expressei lthe good opin!on or flicir apparatus
enteriaineti b>' cutiomertt wito bave hati Royal plants in use for years.

We are inietieti ta the cotrtesy ui the secretary. blr. Rnlph W. l'ape.
fur il copy uf tite tr.itttsaitunb cf the Aittert..ttt In-tàtute of Eicaric.tl
Engincers front Decenitier. i8ga. la De!cmter, ili91. 'Te book. wicit is
îîcaly esiciesd in clatît cavers. emitraces neairi> 700 Pages. contPrIitng

paler .nt dssustyiu uthlie îtîccrt.tnt otftssu clCttv"lt imtuc y andtt
dtîveio;înteni. On the first pige appe.lrs nu excellent portrait of P>rof
Elihît r*homso-,. lite tith prestient ut lte Institte. 1 here is also hîrîtcil
a full lisi cf the nienibers anti atsaîttce..nbr u the in',tauîc. llie
book contains nunîcrous illutsrations. anti fornîs a valutable work o!
r.!f&rcnce .

jas. A. W~right. farînerli' gencrai manager af the Fetierai 'relephane
Campany at Manîreal. has lefI titis conipan' la tili a similar position wiîiî
the Maxwell Gener.ti Supp>' Canipatn> of Toroto.

julie, 1892

Tim - Roitit.ARisTkto%,G" 1-'Nlrt%.,F.-I.'i(;. 3.
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l'UPLtISIIEI) ON TUEK IIST OF EVEItY blONTIl 1W

CHAS. M. MAORTIMER,
Office, 14 Kinag Street WVest,

64 *rE i.%ii BILDIît NG, MO?4TREAL..

As!scrtisingz rates sent kiromptIlyon aprlicatton. Orders for advertising slîould
reach the office ci publtcation not later than the îith day of the month immes!iately
preceding dae of issue. Change% In advertisenîents will tbc made whenlever dcaired,
without cost ta hIe advertiser. but -0 isure proper cOnfliance with the instructions
of the advertiser. relues for change shotzld rrach the offce as ently &, the 2ns! day
of the mnonth.

SU.MSCREPTZONM.
The EL*crticAS. Niiit wstl lue mnailes ta subscrtuers in the Dominion or the

United! States, post fret. for $100o per annula, so cents for six inonths. du prie
ot subicrption inay bc renuittes! by currency, in regtstered tetter, or by postal order
pay able to C Il. Miortitati. Pleaswe do flot sens! cheques on local luanka unlei 2us
cents us added for cost of discounît. Moroney sent in unregitere! letteuntimust be at
smaders' titi. Subscriptions front foreiga couaitriet emt.'aced in tht General Postal
Union. $s.5o lier annula. Sutuscriptiona are payable in advance. Illt palIer wiul lie
discontinued at expiration ci terni pais! for if Ro eiyulates! by the sutuscriber. but
where tio such undeustanding exista. will Lc continues! until instruchions ta dis.
continue amt receive! and aIl atmeaaes pais!.

Subscribers may have tht nmailing addrtsa changes! as often as desires!. l'A à..s
onfe *0 e4ast<, ain.a sgive Me ol as tv/I as Me na add res.

Th iublither shus tnotifies! of tht failure of suuscribens toreceie ther papers
protaptly and tesutaulv.

If I>iTOR'8 A NXOUNCEJNT&L
Correspondence is invite siupon ail topics coinag legitiitely mithin the scorie or

this journal.

CANAI)IAN ELECTRICAI. ASSOCIATIlON.

OFFICIERS:
PsEst ,DENT .

.J.wRIGIITr. Managj~er Toronto El-*cctric J.ight Conmpany.

ITs VtcF*.Pittl»ZT:.
K. J. I>UNS1', AN. local Manager 1k,!! Tc!cphionc Company, Toronto.

JOI IN CAR ROL. .r lT.ti Etugene Phillips Electrica! Wlorks. Montrets.

C. Hf. MORTIM ER. itublisher Ei.ErTiticAL, Nrws.lToronto.
EXECUTIUK CosMTTîrFR.

E '. ED.MONSON. Electrir Uight Cornpin). OstuawA. Ont.
Il O. FISK. Elmitricians Elecîric Ligh: Comnpany. Peterbornd. Ont.
WV. A. JOHfNSON. Massages- Ba!i Elcctric Light Comnpany. Toronto.

S. J. Parkcer. Mlasaging Director Owen Sound Elcctnc Ught Comnpany.
Owcen Sound!. Ont.

A. Il. SMIT11. Inspectot Can.sdin Boartd ire L!ndcrwriters. Toronto.
D THOMSON. Genera1 Mansager Hamnilton lecwtrie !.ight ans! Powerr

Comnpany. Hlamilton. Ont.
TfOS. Il. WADUAND). Supemniendeat Construction. Bell! Telephone

Comnpany, Hatmilton, Ont.
A A WVright. Flectric !.ight Company. Rrnfrrw. Ont

JOI'.' Vt'l.F. Manager G'urlph Gas andI Etrctric t.ight Corniny,
Guelph. Ont.

CA NAI>IAN ASSOCIATION 0F STATIONAI{Y
ENGINEERS.

Presdrnt. A. M WVarKFNs Toronto. Ont
Vuce.Prcsidcnt. Roîrr. MAcEIrz. - Hamilton. Ont.
Scc:rtary =tthc .. ht~ns Atncs bt. 1lurcuato. Ont.
T*remsrre Wsis&isSTiN Tnronio Ont
Conduetor. CHtAS. IRAt.. . Toronto. Ont.
Lsoclr Kepe. %mit àNASK. ltrantuzt. Ont.

I ultuNTU ItkAM-..tNS. î.-MNccis ceey an0tans! .th I-riday caclu nîonsh
on Rosuin 1). Shiltcsuury lIaI!. A E Etikins. Presidrni. M, IlLicligruver.
Scr=tary. .i7 Irant Street.

1!AÎmlt.ToN IltRAcit No. .- ccs t and! 31 41 Fntlay cach moatti. inr
MNa;ca. iai t.t. Pesez 'Stutt. I»resiclnt. E. \.tsh. Sclm-mrary. 89 lAttlc
WViltani Sirret

lTlr it^ RNrit N.-l oln Hos'. Presidcnt -Samnuel Il Weir
Scmrc¶y.

IRM.TIV141 !BsANS.î -\u. 4-MorIts and and jih 1-tay cricS monti.
This l'tlgr l5rrsidrni John Ogir ecxrstvry C. T cir shnris

1 xO.tnW lIsz Pxrii '%Zx z. \Teertî neTtslrarh nonth 'Mms Mun
&a01. Preaicent -. J. MscInto %h. Secmct.try.

IIISANI)oN. IAN.. ltA i.I o .- Mmcs isantI 3rtl -nn cach nionils.
in I..t> lialt. A. R. ( 4.t ftlis. IPsc-sa!cnt. Aithui 1llt-ag.Szta>

MOesEltlst A'Wt Nos. s Morets ist and 3yd T'hursdayi cadi nionîh.
in Mechanica' lnssiitut. ao St. lames strcet. Thos. Natlcn. President:
jus, t.>. RubCiiisun. tu innesic.Ssea

bi. LAt i-s IA%s.ts Nu. a. \Icct. &si asnd jeid Isîcaik> aui montti.
in Nmehatnira Institutr 2a Sti I arrs Strrt, \tatthiw- Guimond . llclrnt-
Alfred! Ltstoir. Secretary. 30b >cltsle atIreet, Sit. Cunegondc

"ý*iîîî Ordcr of Rails-ond *rceralîicrs, -at its annual tnectiag in
s-hatasn>uga, fenil., last month, reboulctd tu liîld tiexi year'b 1, 011

1-r %vas reportcdl reccttly tlat a coînination of t WVcstaî>.
Itouse Co. atnt tlîc inn of Siciliens & I Ialskce Was about lu lie
forîneci to oppose the Toîsî.ltsoa-ioncolîcern.
Messrs. Sicilens & 1 l.lske deny howevcf, thlta auything of tîte
kiîîd is in contemnplattion. Even in ticir suparatC capacity, tite
cotîccrîs nientioned should prove formtidtable competitors

'fiEmayor and a section or tIse Toronto City Coinmcil spent
sever.siiiîontlis or vitltiable timie anti quite a sumn of ptublic
înoncyin inding out what evcrbodlv conversant with the subicct
kncw befrchanti, viz: tiat the overlîcail trolley is the oîîly
practicable niethotl for the operation of clectric strcct rîilways
a!l the presenit timne. Hiaviîîga:t last mnadecItle discovcry, Ille
Uic Cotîncil lias approvcd of the systetti, and thc change bo
clectricity wilI at once be proceîled with.flt may be rcînarked in
passing thant the local storage battery conspany which announced
its ability to do woîsderfial tlîings, but neglectcd Io give atîy

-practical îîroof ofits boni: fites, is now èngagced in winding up) its
business.

'l'îlE :.tialg.tm.ation of the Edison General Electric Compaliv
and the Thtînson-l lousîon Co. lins been consutumai.teil. 'l'lie
officers of tise asew organization, wlîich will be knowîî as the
Gener.îl Electric: Co., are as foliows : President, Chas. A. Coffin,
Boston, ïMass.; first vîcc.president, Eugene Griffin, Boston,
Mass ; second v'ice.President, Sanstîcl Insul, News York ; Tre.
stîrer, A. S. Bettes, New York ; first assistant-treasurer, Gen. K.
F. Peachi, Jr., Boston, Mass.; second assistant-trensurer, %V. F.
P>ope, Boston, Mass.; secretary, E. 1. Garfield, Boston, Mass.;
assistant -secretary. A. S. Bleves, News Y'ork; comptroller, Jas. il.
Ord, Newt York; auditor, Eîlward Clark, New York. Tite0
capital of the concern is $5o>oooooo.

WVE have previously emphasized the fact that a most uni
portant part of the enigineer's education in the future nil1
relate ton knowledgeofthe principles of electric science aind the
<.onbttuction and nsethod of operating clcctric machines, la
this opinion wc are supported by Elechcal Enteji-ise oi
Chicaigo, which says. "The rapid increase in the number or
strait isolated light stations is creating a demand for a class of
skilled nien of which the supply is vcry liriited. WVe refer tu
enigineers wvho are capable of takini,, charge of electric plants.
fic d.îuly papers and technical press constanîly contain adci

tisements aslcini; for cngineers with a kanoivedgc of electricit).
Here is a linc of worl, that the trade schools of the country
should give nîuch niore attention to. Thei dcmand is one thiat
is constaîntly inca easing, andi ans engineer wtih some practic.d
kîiosledge of clectrical machines is sure Io find a ready demantl
for bis services The dluscation of such nmen shoulcl bc agitated
inucli more than il, is.2"

IF straws show which way the wind bloxs, and we believe it
is generaîly conceded that they do, there can be no doubt btt
that in the patent reccntly grantedl ta T. A. Edison by the U.
S. Patent office, the Bell Tclephone Co. will try !o find ani
effe.ltc nse.tns of contànuing the telephone monopoly in Yankec
la-nd for quttea nunîber of ycars. Whether tbey %vill.ittenirit thîz
or not, remains to bc scen, also %ibether they will niake itàu
cess of si. %Vc predict that the people would rise an ilhear
nîight, if such a thing were.titetupted. Thei Bell Telephone Co.
nîay îhinkl d*tscrction the better part of valor in this case, Ici
well cnough alone, and try to prevent conspetition on the ex-
piration of their patents in £893, by efficient service, nt such

ra.cà> as Wall p.s> their shareholders but a stmail inicet on
theit anvesînsent. Thcy have pobsession now, which in itself
gaves thcmn a nnlghty advantage. By giv'ing cheap ratesand tht.
best of scr% ice, they need fear no opposition. Here in thib
Canada of otars we are lut.k>) in ha% ing oui telephone service at
a clicap rateand as a gecisl thiag it ib a good one- It would
not pa) an opposition telephone comp.sny to stan business in

caodsand c.xpeut to makle money, foi we know that the
business throtighot t he Dominion is being conducîed on a
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bard>l paying liasis ; ncvcrthclcss if the tclcplione patetts wcre
an>i ;o(xl on titis side of the uine, tlings iiniglit bce sonmcwhat
diffrent.______________

Aýs nmost of aur rcaders are no duubt awarc, the proî>oscd
conNodation of the Edison and Thomison-lloustan Eleciric
Coînpanies in the U. S. lias now beconie an cstalilistied tact,
utndr the naine of the General Electric Go. It zens tous tiat
siglc(e the namies of Edisons and Tlhomson have bieti associ'itcd
%vitli eleccnic lighting almost froîn the start, it w~outil haive bccn
better to havec namec the concerna cithcr thc Edison -Thomison-
Hlouston Go. or The Thoi-snn-Haouston-Edison Go. As it nowv
stands, it will lie necessary for the company's agents when
trying ta sel! a plant to sonie party or parties wbon do, flot keep
theinselves posted in the concernas of electrical companaies, t'>

state the tact that thcy arc sclling T. H. or Edison apparatus,
and just here we venture to say they will nict with individuals
whon will doulit their being in a position ta suppiy sucb apparatus
and1 who wilI stitl be on the look out for the Thonison-Houston
or aie Edison mi to coule along ta sel! themn their dcsircd
niaclnnery, whereits if thcy wcre reprcsenting a conipany whose
naine wvas that of the apparatus they were supplying, the agent,
wutald have lcss trouble in selling bais waics. There
can be noa doulit, however, thnt the ultirnate object of The
Gcncral Electric Co. will bie ta absorli aIl the other existing
electrical mnanu factu ring companaies of any size -and who
iiiiglit become active competitors. Wce have ht frorn reliabie
authority thwt therc wvit1 le no hiwmediate Change made ini
the affairs of cither the Edison or T-H. companies in Canada,
but that eacb will hoe its own row as heretofore.

ON another page will bie founai the text of a Bill proposed to
bce introduced in the Dominion Parlianient with the alleged
abject of safeguarding in the public interest the conduct of
clectrical enterprises. The Bill provicles for the appointrnent of
threc persons tn act as a Board of Electric Gontrol. This
llo,-rd is ta compel ail persans cngaging in electrical put suits ia
undergo exanîination as ta their efficiency; ta inspect aIl
elec.cricai plant in use throughout the Dominion, and sec that the
sanie is of proper qualîty and rightly instaied. The Bill pro-
videb that in chies with upwards of 25,000 population ail %vires
mausi go underground. Finally it provides that the cost of al
thib "regulation" of the business shal! bce borne by the electra'c
coipanaies. The Bill, which is evidently inspircd by sartie of the
gas companies, is unjust, unworkable and unnecessary. The
use of clectricity in Canada lias taot been markcd liy many
ai cidents nor givera risc ta mucli damage by fire. In Toranto,
the accidents fira, this cause have licen almost rail, whiie the
total loss by fire traceable ta, electricity bas been the satin of
$S. WVith a record such as this in an electrical centre like
Turonto, there is suîely no tause for alanm for the public !sa-fety,
or ta saddlle the electric companies with a burden of riecdless
annoyance and expense. As regards the proposed Board of
Contrai, it would bie impassible for any threc persons ta perfonni
the duties assigned ta thcm by the Bill. The work, wouid
reqluire the constant attention of more than hait a dozen inspec-
tais, and the cost, in a country af such wide extent,
woid bie cnorniaus. The inevitable resul: of imposing such
csjcnuc on the eiectrir campanaies would bcient largely
incucase the cost ta the purchasers cf clectric light,
tcicgraph and telephone privileges, and ta drive into bankruptcy
mnany of the sinalcr electrical concernis. The Bill should receive
thc strongest possibli, apposition of ill cngaged in thecelectricai
bsiness.as well as of purchasers ofelcectric current.

W:are in reccipt of a lettear fram ane aftout subscribers in the
fat Notth WVest 'who suggests that it would perhaps bentfit a1
numiber aftour suliscnibers, werc wc ta have a senies of articles
%%rtcn giving practical directions for the construction of the
dificent classes of dynanîos in use at the prescrnt tinie. This
~uuld involve aur writing a bock, and could flot be clone in a
wries of articles witbout covering a long peniod cf timie, particu-

l.i)as the Ei..c-RiLAi. Ni.ws ib only publibhcd once a monib.
'Xv therefore talzc picasurc in refcrring thosc %vho are desirous
ai becoming familiar with the différent classes of dynamos and
p:*nciple-s of their consru.;ion, ta out editoriai in this issue
8;,ing a list of books which teach these vcry !iubjects,.tnd %Inîch,

if tollowcd out, w~itI result bencficially ta ail wbio are
seekers afier tItis particular knovledge, and niay lic the means
ai giving tictai a more thoraughi insiglit into ininor cletails that
ta a cesiin extent are surrounded by inystcry ta tlîem at the
present timie. Thle saine suliscriber suggcsts thiat an article on
bouse wiring ih1t lie benieficial tu saine ai aur readers, and as
this is a subject that admnits of ain accasional article explaining
the tdi(fenent iiletiwsds and ways of -doing icandescelli Wircng,
wve take pleasure in annoencing tîmat wve wilI in the near future
arrange for a series ai articles an titis subject, wbhiciî "e hope
wiil lie bath beneficial ta, aur suliscribers, and ourselvcs-to our
sulicribers, or sani ai thein, in the incrcased knowledgc thcy
wilI passess on this subject, and ta ourselves in te increaseil
numiber of suliscribers our efforts in that direction inay bring
ta us. It Cives us match pleasure ta 6e the recipient oftcommnuni-
cations tram aur suliscrlibers sirnilar ta the anc above, -and it
will always lie aur aii tai enlighien theni as tnuch as possible
an any subject tbey may suggest, for we know tbcrcnîustalways
be many others desirous ai abtainaing knowledge simuilar ta that
sotagbt by the party who asks the question. WVe arc pleasedl ta
sec that the NFws is thouglit of whien perplcxing questions
relating ta, any electricai suliject suggest theiselves ta aur
readers.

WR arc asked by sanie ai aur subsribers ta givethe naines of
books on electricity which wauld aid themn in getting more oflan
insight anal knowlcdge ai the subject. White it is aliost an
îmipossihuility for a persan ta become a thorough and practical
electrician wvithout that driliing which anc gets ini a large
electricai nîanufacturing establislinent or in a school where it is
taught, yct we feel sure tbat if the course wc point aut liere is
fallowed witis the earncst determnination on the part ai the
student ta learn as much as passible, and with a cuose clevotion
ta the ieaching of the different, works bere cnumcraetecl, it
wiil at least start burr an the right path. To those %vlan desire
ta start at the A. IL C. of elcctricity %ve cannot rccomimend a
better wark than "The Eleinents of Elcctric Ligliting,".tnd "l'uie
Elenients of Dynainic Electricity," bath by Ainson, contaitaing
as they do the prcliminary knowledge necessary for a î>erson
who as desirous of advancing. in the bcience. Atter thîslibbeen
mastecd hen let tlhcstudenttitke >rcscottCs "Dynamo aEiectricaty,'

digest its contents, and make sure that its principal points arc
comniittedl ta memary. For the electric liit nian thc ncxt
bool, in order, and anc îçhîcli %will tell hini what a dynamor as
and how~ it is made, and wby it perfarins is funactians, wili bic
Hering's "Dynamio Eicctrtc 'Machintcs. " Just bere wc may say,
that there is no better liook pulilished than tbis ane for the use
ai the student and dynatno engîneer ; it Cives in plain and un-
îcbnicai terntas and language wbat evcry man wbo bas anything
ta do with dynamos sbauld knawv; it describes in a thorough
manner ail the différent foras of armatures, giving diagranis of
the different windings, wvith expianatton as towhiy they are wound
sa, nor does it neglect the fields, but shows in a practicai and
easiiy understaad way what ire the gond points ani what the
bail about the différent shapes and arrangements cf fields and
their windings. '%Ve therefore cannot commend it ton highly ta
thase wha have sufficient preliîninary knowledgc ta enable ticeai
ta gmtp its teaching. Plain language is used wblercver passible
and only in ane bmall part are tigebr.tic tamias resorted ia, andi
there they.are.an.absolute neceýssity and cannat wcii bconîitîcd.
lis explanations aie weil %vordci and easily tindenstaod. %%c
cannat, wcthink, conclude this article In a better %ay titan by
saying ta those who desire ta deive still deepen intoa the art, tha'
Sylvanus P. Thompson"s " Dynamo Eicctrîc Mathinery at rte
ane book, that an advanaccdl student must make hiniscît fhmuliar
%%ith. Truc, it cantains ternis and language that tannot lie
,undersiood by onc Whio is, jusi Siartî>g out in the sluily of
ectric lighting, yct thcrc is a gaad parnt of it civotedl ta the

practicai, ever> day explanation of the d3namo and Its ij)jjh.
cat ion In il] its tams, and it is a well known tact that thierc is
fia other work publi!,hed that practicaily explamns the Thonison-
Hlouston arc dynamo and its commutaimor ani thrcc tit
armature beter or mare thoroughly. Wc hope we have mnappedi
out a Uine af study in the above that will serve tai guide thosc
%vho are seekers atter clectricai knottlcdge , we might add that
nu mattti %%ho the mi ab , huw muc.h lac inay knut%, or think, lit
l<nows, there is still rooni for more knowvledge, ..nd it shonuld bic
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tecrY elet triç '.n s uibjyi tu tzy tond le.trii nmure .and niore tecr)
day ab>otthe science , b). doamg Su lie aîîakes Ilinscîf Ilore
valu.abli: tu hib enmplu> et and l>eutrb lhi, poIt!tioni in c% ci> %%a).

THE C. E. A. CONVENTION.
UýN aîmoit pagC e c lratl tile lirugr-tiiiiiîe fur tIme firbastnnual

L.oai..enîion of lime Léu,îida.îa Elculim.al Abboatmiun to lx laeld iii
Ilainilti, 011 (lie 14111, 1 511) and m6îli inst. 'lle arrangenients
foi- this Conventlion aîre aiow alîinost comîpletc, and are of a veiy

satifracîory character. 'l'ie prograimamie, as wvill be seen, is a
nost inîea-esting une ; thae paliers lo be read relate in aliiost ce'cry

dejiartaucut ofeclectrical ivoa-, and time authors are nen wvhose
long4 and varied experience shoid give 10 their opinions great
irnpoa-tancc. Il is hoped dit the discussion of tiiese paliers
li bc of th ftiiesî possible cliaracter, aaid prove quite as in-

teresaaîg anud instaructive as tlle Ipeprs thellselvcs.
he officers of the Association hmave devoteda gra-ca dcal ofat-

Icutin I ll e arr.lîugesiitaits for this smeeting, and it nowv rcanains

for th tliemubers 1<> du ulicar paîri, b>- aakng a point oaf bcing
pici.entl aIlle Conicîlton cîcu if mîccssrry at boule pcrbonal1

sacrt . Ea;cli oue slaotld cornte %viîî time dcîcr-
inination to (Io ill that lic can imîdividual v, 10 uronote and
secure tlle success of the mleeting.

Il is e lc>- eirable that ecun ilnemaber sho il take p;art in the
jaaut.ccdangb, and i»I!>tl an stanuIatIng tdibtamssi .41 nsle.id of 1c.a,
ang îlac hiancs.s to, bc donc 1b3 a feu. It tcir> niinber nil]
%.tic î>reli.ia-ed tu absk tlttcbtuonb .and iip.rt bsuLIti nfi.mm1.1taon ias

lf?«-baTAc 1K.mao~ C-xxt 1TilT M

his cxpeaience nîay lia-ve.-afforxlcd hinm, thc occasion cnnaI bc
uttica îh.an a laiafiablec u -% Il nhlo m.i> aticnd.

Il è tlic ou.af ilic ipitbident -tnd offiqLct! thât e--ca% thing
-%huuId bc %lune ià infuani.diý %.% pob!sible, that the, fuliest oppoi
tuna> oai bc é;% cas foi thc nieaben. to bctumne pci-sonally .uc
qu.î.nîcd %%tt cth ulachet aînd th-il cicr) boit) 3hould feel frec

Io t.akc part in the p)roceedings%, and share in Ille enjoysica,.t or
tire social fc:atures of the occasion.

ACter hamin>g li.d c.onmîmuakatiuaî cm the subject wvitlî the
lllanuficîurcrs otQlcmricai1 aipParatus, Ille Excctaii'e of ltre As-
sociation have conie I0 the conclusion duîit it would flot bc nise
for the Association tu attemîpt to hohdian exhibition in conaîec.
lion îîiîl tha,. fia-st .mnnîial convention, but ratllier t0 tcte

WVIIAT I KNOW A POUT COrNVFNTIOrSS!*-J. CARROI.1.

thieir enlia-e attention to placing the Association on as favorable
a footing as possible.

The management of the Toronto Industrial Exhibition have
simgnified their desire duit the Association should hold an exhi-
bition in conncction wvith thc Industrial. In vicwv of this it lias
been thought best to postpomie any thing of this kind until the
laie ofthie Toaronto Inclustrial Exhibition of 1893. B>' that lame

the ancaerst)li iî is hoped wvill have largely increased, time
Association îvill have beconie in evcry wvay better establishcd,

aad aill the nccssniry ficilities will bc afforded for the holding of
a creditable exhibition.

The growîhl of Ille Association, ilius far, ha% been very salis-
factomy. Il stands in a nmucli better position than did th
National Elcctric Liglit Association of the United Sites, ;at a
siniilar licaiod in ils lîistory. lis inciiibership %vill soon have

TJil 'VisiTORS AVE AS>KED TO maVioLn TUE MUTI

tc.irhed ont hundred, and int utdcd ins il are reprcsent.,îiî es of
cletical intercst.s residing ab fit cast ais Halifax, and west tu
Victoria B. C. Thai thcrt is necd for thc existence afi nAà

.5c4aalion of hibib kind, tmerc cari bc no doubi. The ecctrical in
terests are gro%%ng at an exceedingly rapid mate, and it is oni>
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by ileaus ai organization tîîat the riglîts ai tliese important ln-
lcrebts can be conserved. I*iere is at the Igesent timie, an i-
lcaiipt being triade to secure thie passage tlîroughî l'arliaiiient, of

a hlsli, whicîî wouîd, t> a great extent cripple tlîe clectrical
businîess ai the couîntry. As sooil as it becamie kuown thant sucli

.% iiovetueni was on foot, the l>iesident af the Canadairn Ehec
talcnt Association caused a circulai to be sent ta ai persans %vito
icoulul bc affeccea by the propased nicasure, -alling their atten-
tin tiiereto, and urging theni ta take lînîediate action through
tilîtr Parlimentary representatives .nd othermise, ta prevent the
halli front bccoming law. Other circ.uinstances of ibis nature

lail bie cerain ta arase front tiîne ta lime in the future, and it is

an tlîîs darectaon that the Canadian Elettrical Association should
be able ta do ,«Iua "ble service on behialfaofthe clectrical interests.
in % tew ai its probable usefulness, it shauld receive the support
of ail engi.,ed in elecîrical business.

L.et .y yaur objective point on the i4th ,nsî., be tht l m

baitious City." ___________

QUESTIONS AND ANSWERS.
A LORRIESPONDENT asks. (i) WVhat amo 1 t understand by

the terni-, . 6, 8 or more ampere lights ? (2) What is the xrean-
mng of candle poters such as 2000 nominal? (3) Uoes the

nutaîber of ampere lights aise consîltute tht intensity or strength
of the lights, and what is il-a proporfion hour iany aniperes?

- product5 2000 candie power ; or how nmany for each anipere ?
t4 Waould amperes produce tht saine strtngth ai light with the
machines ai any ai the leading mantîfacturers?

A1SbwERs --(Y). Thre number ofai peres suchi as 6, 8, or Io,
refer ta the volume ai current passing through tht lanîps. The
liglit is about proparticînal ta tht current whien tire carbans are
sufiitntly far apart ta %vert, ta the best advanîage- (2). Nominal
S.an.ilt payer is an indefinite ttrm, the usually acceptcd
btandard being 6 ampere for a i1200 c. p.; 8 amipere for a il5o0
c. il., la amipere for a 2000 c. p. (3-4). A current ai electrkciiy is
t saie tlîing, no0 miater how, or by maliai company produced.

%Vhien ineasured an aui independent standard instrument a 6, 8 or
î.aipert current %% ouid pi aduce the saine strength of light îa
matter who built tire dyuia-tîto.

W. G. B. writes. 1 would like saine information relating ta
tht ringing an teleplione lines. In a salai place, witlî tlirec or
fout fines and necessartity a central office, do they -l ring on tht
onc miagneto, and bo%% can tht central* answer, witbout calling
ou ail the others? 1 cani understand 1mw ta ring ta the central,
out tht latter part is a iinystery.

ANïs. -Each subscriber taoa central office bas a fine running
firni lus instrument ta an annuniciator in central office. Whtn
tht saabscriber rings tais bell the annunciator shows who lias call
cd. The operalor switches bis set ai instruments an ta that par-
ticular line, -and rings or speaks as may becrîccessary.

C. A. S. E. EXABINATIONS.
Tht annual meeting ai tht Board ai Examiners aithe Ontaria

Association ai Stationcry Engincers, was held in Hamilton a few
dyaa.Tht President, A. M. WVickens presidtd. Tht retir.

ing membtrs ai tht Board, whose terri expired this ytar, were
rt-clectcd, except 'Mr. John Gaît, of Toronto, who was Teplaced
bI) IM. J. G. Camopbell, of Kingston, who, with Mr».*Devlin, A.il!
bc tht members. ofthe Board for castcrn Ontario.

Tht tollowtng Hamilton engineers have passtd their examina.
tiens in accordance with the Ontario Act: E. Johnson, W.
Stevens, A. Mà\arshall A. Robb and R. Chilm-in.

Stewart & Harper. inachinery broicers. Winniipeg. have leasLnd the cecetie
plant asi Morden.

T«Me question ofýuapcrheatcd sieam is treated in a very original manner in
Diet Vatur, a Geann publication, a paralld being draîwi between thie
action of a siramt boîTer and the cruption aI a gayscr. in tht latter case.
.iItordang te Blunsen. a caverns filled with water Ics decpa in thie carats. under
the geyser. and thie wate in this cavera is heated by the ranhec internat heai
lat above 2za*. since there as a heavy hydrostatit pressure upon at arisitig
trom thie weaght cf %%-.ier in the passage of natwal stand pape tRiai Ieails
Imam the subterranean chamber ta thie surface of the carnh; a fier a certain
taime tRie temperatur cf tRe water below riscs. so abat steam is given off in
sixte cf ilmw presure, and thie column an thie cxii tube is gradually forSd
îîpward. The release of pressure and tht duaturbance of thie water then
cause tie cotitents cf the subterranean chaniber to flash into steam and
expel the cobntents of thie exit pipe violently.

IlNON-ARCING " METALS.
A cliscovery whicli promlises to bco iintacts practical iiort

alite in electrical wosk lias bccu malle by Air. Alexandet J. Wurtb,
,and vvas describecl by hini iu a paper read Ma-rLiI 15, bcfaare ti
Aiericart Institute of Electrical Engincers. lut sortie cxperi
nients malle ilu dcsigîîing ilew foris oi lightning arresters, a1 dis
charger twas used consisting of thire solid round brass ruils, i in.
in diamietcr and i .i ims. long, placed bide Iby sie u~ith tlieir axes
parallel and air gaps of s,:î6 in. between thcm. The liue was
cannected ta the two outside rods and the iniddle ont %%as h,îound
ed. A piece of linfoil was clropped iu one of the air gaps te
start the arc and a brilliant display of fircworks %vas expected.
lnstead af this a small spart, no larger than a pea nas the only
resuait, and the arc was nlot maintained.

Mr. Wurts was inclined to ascribe this to tire cooling cffect ait
the metal dischargers upon the arc, and to test tlîis thîeory de-
termined to make miuch larger dischargers and aise use a cela
considerably larger current. The new dischargers were 2>4 iris.
dianieter and 2 lus, long, and were connected to a 3,0O0-ligllt,
i,ooo-výolt alternating dynamo. When the current wvas turned
on anid the air space was bridged, the inetal bars were inelted
like beeswax in a great bail of fire, nîuch ta the experimenter's
disappointattent. Thinking, however, that there could belno hari
in melting up the snmall disc.harger, previously dcscribcd, in the
same way, lie placed that.in the circuit and closed the switcli.
To hais great asîonishment the snîall dischSarger rernaincd intact,
and the spark tthivb passed was hardiy larger than before.

It was thens lcarned that the sniall discliariier w.as of brasts,
conmposed of capper and zinc, w hile the large one, whicli nielted
se quickly, was a copper-tin bronze. Various other metals were
thens tested. Il was found tlîat btcel, bard copper, phosphor-
bronze, iluin uis-bronze tandS aluiinuiii, nould aIl inaintaîn .L
brilliant arc. Zinc was next tric(l, and watb a clisîh.arier of tasb
mectal ;t %vas iound excecdingly difficult to niaifitain an arc. Thas,
was cspecjally surprising, for %vise is there at ail famniliar wî:h the
properties pf zinc whlo would h.te buggested dlits inetal ab one
likely to resîst an clectric arc of s,ooo volts ini tib ifanner ý it
and nickel >vere ilien tried, and tire formiet gave the miost braI-
liant arc of aIl the inetails tcsted. Ant'.ionyt was then tried,.and
notwithstanding its lovr melting point it gave ne arc. Tire thîeory
novw advanced ta explain the phenoinena was'thai uistl the nie-
tais th.ît do flot allow the ,arc- toe naintassued, iieru Sb iornicd .i
%be instant ilir .wi.- is siarted, an oNide of the ailtluh be-
.oaning instantiy tolatilizcd in tht intense heat of the.arc., iioles

up the .tir-gatp witb -.apors of high resistance, and prcsent!! tri
efrective barrier ta the further passage of the current. WVitt%
metaisithat doniaintains the arc, instead of the vapor of tire oxîde
of the zuetal, there is forniei ,a pure %apur ai the mectal lascif, antI
this offers coinparativcly no resistance tn the passage of the -ut -
sent. It vvill be iiotcd tlîat ail the above tests were rasade u. lits
theailternating ctirrent. The direct current %as next tcsted ,atnd
white an arc ivas forined with ail tie nietals, it was very sauait
and quiet with the ýinc and the antiînony.

A curjous phenomenon connectcd with zinc and antianon) is,
iiiat there is less tendent-) ta maintain the arc %%lhen tire air-gap
is small. Using an air.gap 2 mns. long and a i,owot at ternait-
ing current, thc arcwhcn once btarted will be mai niaincd.. At
>ýt In. or ýý in. the arc tends ta niaintain itseif;i but at 1,32 in1.
thcrc is onîy a smail spart, and the circ.uit as instantly anterrupied.

Further investigations wcr nmalle to determine what other
mr-tals wauld act likc zinc and antin y, and i was found that
aIl availabie metais belonging tu the saie cheinical group actcd
in thtsaule way. Cadmium, în.gnesiiumi, bismuth, and iiercury
in the forr ofa a copper amaigaro, were aIl testcd wîth succcss-
fui resuits,, the last named proving even better than the zinc or
zantiniony.

The discovcry bas alrcady bccn madle use ai by NIr. Wurts ini
the design of a spcial ferrai ni lightning arrester, composed ai
non-arcinyg met-il. It sers likcly ta provc ai pracuical imni.r
ancc in nîany fornis ai clcctricai apparatus. -EncrnctiiMg Acrus.

T'Me largcsi picrAe dam yet built in thc Unitecd %sales wil1 bc thai nov. In
1ptogmus of construction neros the Colorado River. ai Austin. Tex. la
wili lie. whcn conîpleted. r.x5o fci long. 6o ficet higRi. and iS wide at thie
top. Thie up.strcams face as of hicstr-ne, and is vertial. whilc the down
stream face as of Texas granite. and the inienoî of rubble masanry of
simali sione and cessient Thre will lieabout çooo cubi yards ot granite.
6.8oc cubic yards of liniestone and 55.000 cuIse yards of ruble in the
dam. Thie dam as intenfed te utilize the po%%rr of the Colorado River for
clectric iighting, elccînc railways. pumpîng the aty's %vates. and for
iteto<ies. ecr
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TUE ELECTRIC TRAN~SMISSION 0F POWER.-

I.1zcTruRK Il I.

OWING Io tlte lowv efliciency and sniall pîower of th two-wire
revolving~ field unotor, its employîîîcnt is iiecesb.arily rcstrictcd ta,

case %%ierc tiiese defects are af litulc coîisequcncc, but for thc
îrasnussîn a lage oiirs îexlong distinLe il i not suitable.

For such a purpose wc niust have thrce %vires, but this is flot a

great drawback since thc cost of the file is but littie increased
by the necessity of splitting up tic total weiglit of copper ito
thrcc instcad of into two %vires. The revolving field imator lias,
hîowever, the dccc tit il k not çclf-regulatiim. Its spccd may
bc auîytling between zero and ihat spced which illh give syn-

chronisin betwcen tue two machines accord ingl1yas the nicchani-
cial laad varies frami a maximum to nothing. This defeci cati bu
overcamec by combiing with the armanture in the motot a real
inagnet %vhich i i force the arnmature ta keep step with thc cur-
relit, and lthius nsure a constant spccd nt varying loads. The
iiotor will thus start with gtcai powcr by virtuc of the currents
induccd in the:urnîaturc-winding by the revolving field, and liai'-
ing reachied the synchronising specd it will kecp there by virtue
of the interaction bctwen the revolving field and the revolving
magnct ; it wîill, !in fact, bchave just like ain ordiniary ;u)ternator
run as a mlotar, witlî this diffcrence, howcecr, that the ardinary
alternator, if overloatled by 50 or ioo per cent., will be thrown,
oul ai siep ani corne ta, rust, v4îerens the cornbined Ferraris and
synchronising niotor ivili always be ready to, recover itscliaier
the overlond bias been rernoved.

Since tic discovcry of Ferraris lias been miade public, many
coginters have turned tieir attention t0 revolving field rnatars,
aud cspecîally ta, a modification af ibis principle, according to
whîch tlircc sets of coils ;ire eniployed instend ai two sets only.
As far as 1 ha-ve been able ta trace the history of this invention.
the first ta, suggcst the usc ai thiree cous %velu M, Tesla and
Charles Blradley. *rhe latter a.ppied( i the United States for a

pattent in uSS8, which bears the number 406,450, and ivas grant-
cd on Augtisi 2o, iSS9. Next cornes WVcnstrom with his 1B1ritish
patent, No. 5,423, ai 1890, and at about the sainc time Dobro-
wolsky, in Bierlin, had worIked out a sirnilar systeni. About a
ycar aga, when 1 visited him i the works ai the Blerlin Ehectri-
cal Comnpany, lie showed nie such a thrce-wirc niotor 'in action,
îvhilsî shortly afierwaids Chiarles Birown, ai Qerlikan, tol tlle

Fir.. 1-'

Inatter up, and it nuay interest you ta learn iliai hie is i the pire-
sent momuient pîuttinj; up a 5oo H. n. transmission, plant on this

systecii% betuveen Bl-ich and Ocnhikon, a distance af 15 miles.
Thîis transmission is intendcd ta sîmpply allIlle pawer requircd
inithe Qerlikan Works.- The general principleforming the base
ai the won, clone by iliese varinus inventors is illusîratcd in Fig.
13. ThIe grneratan cantains a revolving field miagneî, and an
arniatute %ruu'nd with titrer distinrt <'ails. The end, 0, ai cach
roail is joincd ta avire, '.V, cominion ta aIl, and the thre irc
ends are joinesi with ihie ilhrce-line -wires. At the receiving sta-
tion thic is a ilirec-lcgnged niagnet, the coils ah thr legs bei 'ng
in cotînectian %uiîh Ile ine %vites on the ane side, and jointeci by
a cornnon %.vire, W, an the othien %ide. hI is easy ta sec ihal the
motation ai the field magnet in Ille generator %vill praduce suc-
cessive polai hies in the legs ai the rceciving niagnet, and that
the gencral cffect will bc tia: ai a revalving field. The arma-
ihîre, A, %vil], I.herefore, bc set i0 rotation in the samei wav as is
the case i.1 the original Fernis mlotor. This kînd ai transmis-
-,ion is knnwni in <ermany %inter ilir n-nle ni transmission by
thlie ilîhrce phase <'rient," and il i% likecly that it will, cre long,

comne.a stnwing rival ta the orlinary aliernaîing current.
The dingrains, 1 have brought befone yau wcte a.il drawn for

two-pale mîachines, as Ibis %vas the simplest way ofniaking the
principles clean; but I need hardhy say that, in practico, the nia-

danict I*cur<' dei.vemd tcÇoeeîe Rocmeî> of Arîs. FcvuTh nd Math %Sç».

thines are niade ai the niultipalar type, in Ordler ta brtng the
speecîs dnwn ta n>' desircd value.

Yous iili, pcrlmatps,.ask whiy we shmould go to tlîc coiîlication
oi tbrcc-hinc 'vires and a totalhy new type oi moltar, seeimg tui,
wvith tic ardinary dynamos an<l mators, such excellent restilts
have beeti obtained, anîd tîtat witli two.line ires. MIY iitî%ver
ks tîmar, bi ie%%,e systei, wc cati greati>' extenci the distance
of transitssion. 1Il.-Ive spaken, .a short tune ago, ai the diflicul.
tics which the lîigh voltage required in long-distance ils.
mission raised iii cotinectian with ihe catinutators and geume'al
insulation af machines. Nowu, in the tlreewire systeili afttraits.
mission, by altemnating currents, we have no comimutatars, anmd,
in fact, not even rubbing currents. One ai aur difficulties, lias,
thereiore, aIready vanished. As ta, the other, which has refer-
ence to tîme general insulatout ai the machines, ut is easy ta -sec
hmaw ibis rnay bc overcanie. W'e mîeed anly, insteacl oi warking
direct, %uork through transfarrners. Th'le insulation at trans(nr.
miers affers na dificulty whatever. 1 have hiere on tlle table a
transformler ai the type madle by Messrs. jolmison anid Pliilltppms,
which lbas beemi *designed specially for higb-pressure curremts,
and is provided with ail insolation. 1 hiave recently used two ai
these transfornieirs for testing a Brok's uine. In one transfor-
mer the pressure uvas ramsed fromn 2,400 ta 17,000 volts, the 11191i
pressure current wvas sent through the line, and, at the othler end,
it was again transformeil down ta 2,400 volts, ancl, finally ta 100

volts, for lighiting glaw lamps. The apparatus uvas kcept running
for several days uithout army difficulty. Mr. Brawn iniarms nie
that lie bas with ail insulators, even gone up ta 36,000 valts
without breaking dawn the insulation, and tîme litilaclî-Oerlikan
trnsmiission will bc malle ai 25,000 volts, whereas the.machine
will work only i a few hundred volts. There ms thus no diffi.
culty in adopting whatever voltage is rnost economical un cach
case, and yeî avoiding ail danger, cîtber ta the attendant or in
the machines theniselves, at the generating ancl motor station.

1 feel that I owe an apology for having occupied sa much af
your lime wiib discussing a branch af power transmission u'hich,
ta tnany ai yau, must sccm ta be purely theoretical, and lmardly
ripe for discussion. My excuse must be that 1 arn strangly, con-
vinced thai soule forni ai alternate current wvorking uuill bc tdie
ultiîîîate: solution ai the problemr howv ta tr.înstnit powes-pos.
sibly over ail distances, but ccrtaimy~ aver vcry long distanices~-
and that '& uas dèsirous ai dircctint; the attenhiotn of elecîrical
engineers ta a subject in which much uvork, imay sill bc donc.

ECTRIC INACHIttE TOOISc.

In concluding my lectures, 1 wuish ta bming bcforc yoti a few
exatniples ai short distance transmission as applied ta ceciric
machine tacts. This branch ai aur subject lias ai tlc ye'irs. re-
ceived considerable clevelopment at the handîs ai variois-Eng-
lisb firnîs, and, îhanks ta their enterprise and perseveramicc, is
now a %well-estaibhished rnethod in several engineering wvorks.

As an example, 1 nîay mention the Leven Shipyard afi Massrs.
Denny lroîhers,i Dumbarton, and Ir. Arcbiibatld Denny lias
been goad enougb ta give nie somle particulars ai tue wotk c:tt-
ried on by his firn in ibis direction. 1 cannai do better ilan
quate lus- words -.- " In aur yard and engin-- %vorks %ve h.1ve iwi-
nieraus instances ai electric transmission ai pawer. In our cx-
perimental tank wu drive aur moade] cutting machine and smiîall
lattes by nicans et a 3 H.P. lmmisch motar. In aur uphalstcry
depatîment wc drive six sewing-mnaclisnes uvuth a 2 H.P>. Immtsch
niotar; ai course i thîîs case ihere us a large margun ai pouîcr.
In aur expcniental tank we have also, used smiall mators for
driving snîall niodel paddle whcls ini aur cxpenicntal miodcls,
and have obiained in this way mnost valuable data, whiich uve
could flot have gai by an>' other means. The power for ail
this *orl, is abtained irom a dynamo driven hy an ondin.
ary line ai shafitng un aur loineuls shop. WVc also use :%, 3 H. P'.
niotor in the yard for borint; the stcrn tubes in place ; bcforc
ibis we imsed a portable engine. îvhich necessitatled an attendant
ta, fine the boîlcr and carry uvaien ta it. During the halidays,
when aIl the boihers are off except ane, we occasionalhy put down
a motor for driving saine lathes ta <la repair woank, and ibis eaves
an attendant ai more tlîan anc boilen. In aur engine work-s the
the pattern shiop îs dniven by a 15 H.P. Manchester nîctor, the
dynanio bcing driven off the Une of shnfitint; in the fitting shop."

Yau sc, Messrs Denny Brothers find electric pawer trans-
mission so hîandy, econornical, and convcnient, that they mk
extensive use of il. Thcy emplay a specia,.l toal for drilig the
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sole plates cf' cnigincs, svhich 1 now show on tlie scrcen. 'rte
%sciglit orftil(e machine is sufficicnt for thic pressure rcquircd on
file drill, anti thc wiîolc apparatus Ilcing miountecl on whecis it
cin bc readiiy shificd. The machine wiil drill i ý< in. Ilotes
throtugi two thickiiesses of inch plate ini thrce miunutes.

Another machine used at Leven Shipyard is a spcciil drill for
bratt traps The motor and gear are mounted on a stout vet
,.il Juinan with horizontal arin, so as to give. adjistment ini both
rlircciions, thec columin being bolted to the strap, as shlon. The
machine will take in straps 5o in. ilcep by 23 ini. betwveen outer
rovb of Ioles, and is chiefly uscd for drilling shecer strake double
butstraps. The outside straipis first punched a(i countersunk,
andI tlire machine dirills through the plate and inside strap. The
miac.hne is workcd by two meni one hiole-boier and one laborer

and %viii do thr-ce straps, or about i8o hlotes per day.
Thle rivet holes ini boiler furnaces arc .tlso (lrillCd by.an electrit.

tool, wlrich I1 illustrate on the scrcen. 'rhc machine has atripod
stand arrangcd te go inside thc funnace, but it has also holding-
on mrag~nes for outsidc work. One ni with this mnachine does
the snork which formenly rcquired three to four mien.

,No accouint of cicctric machine tools would be complete if it
did flot include the work donc by Mr. Rowan, who lias been
vcry succcssful in devcloping this hranch of power transmission.
Ainongst file imîrrovenfints Mr. Rowan introduced is that of
lroldîng-on niagnets, whcrcby fie t 'ools are farnily held ini place
wvhile at work, and yet by tlie mere tunng of a switch becomie
libcratcr. and can be shiftcd te a ncw position wvith the greatcst
case. You sec on the scrccn soute cf Mr. Rowland's driller% as
applicd te ship work. The apparatirs is suspended on a chain
oer the ship's side, and supplied ivih current by means of two
lexibie wires. 1 necd flot detain you with a description of the
pîcînire on the screcn becatise 1 car show you tire actual machine
il %<)rk, thanks te the kindness of Messrs. Ml'Whirtca-, Feigus-

son aund Co., the makzers, who haive sent me one cf tlicir Iatcst
machines for this lecture.

I am aise undcbtcd toMr. Wecbb, thre locomotive superinten-
dent cf tie London and North-WVestcrn Railway, for thre boan of
one of iris clcînic tube cutters, which you sec beforc you, and
srhicir 1 shahl now work. A diagrain of this machine te an ci-
laigcd scaleis on thre wsatt.

Tiiese fcwv exanîples of wlhat arc properly callel cctric ma-
chine tools nîuist sufficc for this lccture, but there is another class
otapparatuis, nanîely, clectric mining machines, which ougirî te
bce inchidcd in aur subjeet. Several firms, bath licc and ahroad,
have of l:rte ycars devoted considera bie attention te thre applica-
lion cf clcctnic power to mining operations, sucir as pumipung,
irauling, coal-cutting, and drilling. Messrs. Goiden & Co., for
instance have during tire last four ycars stcadily and persever.
ingly worked eut many of tire-difficult prcrbIenîs ini connection
sîith tis subject, antI 1 am indebtcd te this firin for thre lban of
thceapparalus you sec fiere, and aIse te itr. Atkunson for assist.
ing mie in sc:ting thic machines up. Aftcr tire cxcelent lapler
%hich Mr. Atkunson rcad at the Institution of Civil Enguneers,
only a few wceks age,'it would bc occupying your lime usecssly
if i wct'c to give any lcngthy description of tirese machines. I
shahl, therefore, merciy show two types cf mining mater on the
strcen, and show a drill at work.

I have in tirese lectures flot attcmptcd te trient cxhaîrstively
an) one branch cf the subject, but have ralirer cndcavored te
Inbb ire -v-.iius branches in m. pid TreVviw, se tiai yeu maykaew
uhat clectric transmission cf power can de and wirat it cannot
do. WVc hear new-a-days vcry frcquently the assertion that
decricity is but in its infancy and wiil crie long be -hc sole mo-.
tive power, drivung aur main-line trains, spccd ourvesscls.tcross
the ocean, and runnung aur facteries. These arc idle drcams,
ideas put ferward by persans wire have forgetten, or ]lave neyer
learned tlice fun damentai laws of miturle- De notwastc time aver
such ideas, fer tirere arc: other more hopeful problcms, sucir as
the uatilizat" on cf %w.tcr power gencrally, o." wastc ceai at tire pit's
mniti, thre workung et railways ini motintainous districts, wherc
rîalcr-power is abundant nil.tiong thre line, tire working of train.-
s.î:a, underground town railways, thc applic;ition cf clectnc
passer te sud: ptirposes for which now smnall auxiliarysteai crn-
gines arc cmipioyed], and las:, but net lcast, its application te ia-
chine.tooils and other speciai îîîachunery, of wiricir I have given
)mu examples to.n*grc.

SAFTEY VALVES THEIR HISTORY, AI4TECEDENTS,
INVENTION AND CALCULATION.

BY WVl.'JÂSi 1DAaRaT i.E VAN.
(Cvzdinueidfrvm Mal, Nu#mbcr./

ONE tarira et aninular valve is sitown ini Fig. 4c). the externat diaitter
being 4 incies; internat diameIter, 3.25 ilcites. 'l'ie stearn paSSes arltiîsue
of. atnd througi, the valve te lire atiinospîrere.

The valve sirussui in Fig. 5o lins proved a very efficient &-atet>' valve.
Sre.rn, as Jischargecl .-t tire utticr edge of the s.rlvean .nt hrough, tpcsturLes il

FIG. 4g.-ANNU.AR SAI'ETY VALIVE.
the valve jîselt. 'ie vatve is guided to its si by nreans ora centra~l spinrile
extendinR beiaw ils sit, T'ie priaiciple of anulai- strty valves as îlot new.

i>OUBitE.51T SAIF'ETY VALVFS.
'l'irsc valves arc constructed wîîh two opcnings of ranequ.:l rrrcau for thc

escape eftîhe sican:. 'l'lic vaIves art: att.u'ied ta the sanme spaniie, and tlre
pressure. acting upcrn the one wilir the larger .îrea. tends lo force itfnrn lis
sit; lire pressure acting upan the ane wiîiî the snrall arca, tends le force it
Io its sit. 'lhie extra farce aliplied te preveit the valve train opening îs just
suffircient te balance the differcuce. between lte twoa rvas.

Tire inventer of itis safély valve caImns -implicity ef arrangement et
parts ; that il ivili relieve a bailer of ail cxcess of pressuare qrackerand tnore

FiG. !5a.-AN'ULAit SAF'rv VALVE.
treely titan any ather safcty alethat it wri tise ex2cliy ai tire pressure:
desired. and rt-seat instanlly an tire pressure rcemdrng belew lthe poi at

it opcns. -.%%d %bat il. is no% liabIc to bic actv sipor by rurai âîtd dui
frein a boilea.

Thre ratio of thre difference between the areas of lthe twa aper.ings is soc
arranagedl tiat. try the addition et ane pctrnd weight t, the valve stem. anc
pound additional pressure per square inch will Ile necessary te, open il. *

On a test mide et thîis valve. tire dlaimrs et tire nventor %vere net sus-
tarned. ht as doubîtul at doublek.,afd vaZz'c, %il] ever bce madle la answer
tire purpose intendedl.

PISTON SAFE'rV VALVFS.
Piston valves are operaîed by lire pressure et tire sleam acîing ngainst the

endt ot a piston fiîîed te a cylinder. forcing it out%%a.rds. atnui uneavering
gradually tire opening ot the, valIve.

Tht onec great objection la lthe use cf piston vailve. namcly. tiraI liey arc
lilccly ta becoic: clogged by rireaccrelian et rmalter areunît ter (unlexs in
cone-tri operatian>. as ta prevent temr apcrating tritil a large exceas of
pressurre is ailained. nullitates against itemr general use. Titere is ne daut
li in llis tarin et valve a nuia lirger effective arra can ice obîainccd thtan
witi t le comnion leveir valve. and anc wiîira sinaller dintricler may bce cm.
ployed-

Irle Piston et tire valve sirawn in Fig. 52 as oi a larger arca îthal tirai ot
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tie valve proper. and is locateil sottie distance be ow Uic valve sit. and nt-
t4iclîed tai the valve by mens of a spinille extenuling downwards. Iletweeîî
Uic piston and the valve proier is a sixice which niay l1e calied a reduction
c11aîîîIer. 'fli steini is.adnîiittd Int this cFntnl)cr tlîrstigl aperitures in
the surrounding casing jîlst nbave 11e top of ste piston, and wlicn the pires.
suîre esc.ds the resis:nnce of 111e seciglît on UIC vaîlve pruper. and lUis il
frontI lîs sit, il lîuings Up wit l h lis piston. Theî aîpertures in tlk- cisiig arc,
by this action of the valve, parîîally closevi Iy tlîe piiton, and tic menit is

two valves, catch 3>1i incits in dianieter, equal the idiote, andu their circura.
férenCe ZAnlOUsls to 22.76 incItes, but if ste have only one valve, ils ttlme.
ter would bc 5%4 Inches, and ils circumnfcrence s6.to inches. *This CM
parison shows the aulvintage and wisdrni duc tu two safcty valves In point

FiG. 51-DouJiit.E-SiT SAI'arv VALVE.

gradually living cul off. thercby reducing the pressure inh lîrcds:ction chant-
lier, and tion lte uîîper side of the piston. Trhis reduced resislance to the
rising of lte piston. aund tlie armi exposed ta thc pressure of the steini in the
baler bcbng sonewliat in excess of duit of the valve proper. it forces th1e
valve further front ils scat. where it will rt-main until the pressure in the
boiter is sufficicntly reduced tu allaw the piston to fiuîl below the apertures
above nlnioncd. when th1e Valve proper will suddcnly seat ilself.

COMPIINAtiC>N SAFETV VALVES.
*I'11c rreât objection ta comlîînation safety valves ta that tltey are tua con>-

plicitecl. The objcct in ibis forni of valvecis îo oblain an effectiveareacequal
toaItiai due ta the dianicter of the opcaing of tce %nlve-ai worthy elffor. The
wvriter critettains hope that inventais will nul despair of succeas. but will con.
tinue thcir efforts tu rcach such a reult.

ln lig. 53. il will bc seen that (rom the end ar the lever. extending dlown.
w:urds. is a bar wliich connecls with te short end of a taggle, or bell-crtnk
lever, ta, tic long end of which the spring balance is attached. ani in the

FIG. 5%2-PSTON SAViT VALV.va
position In -ict upon the main lever through the connccting-bar abave Men-
iîoned %% benever th1e pressure in the huiler overcames the resistance of the
spring-1baLtnce. and assisîs in saising the valve front Its sit. The abject of
this arrangement is ta gel an incrs-as of lift ou 1the valve.

DUAL SAFET VALVMS
ly thc city ordinince for the inspection of boilers in th1e ci:>' of Philadel.

phia. la aceardance with Acts of.qeçcnibly approvcd May' 7th. :56..alIso or.
dinance or Councils. appavcd jul>' z3:1. 1868. ail sîeamn boilers arc recluircd
su h.tv-c an catch l>oiler, when fired squraîely. twa or more safesy valves.
Whtn a gis-ca safety vle i-, distrilbiitetlovertwoor mare valves lthe ci-
ciechly for the *rrlicf cf Stt-.tm is gria ter than wlien tlîeart-a is contaiaed it
ane Valve. b<-causethelî circuniference of the Valve of a sifet>' Valve s th1e
meiasure of lte amaunt of orifice shat is presented for th1e outflow of th1e
sicam; for example. :it arca of xii62 inclues is required, and we find lthaI

FiG. 253-S'RING AND) LEtVER LOAI)KD BELL-LRANIc
CONîîîîNATIO'i SAFIcTY VALVF.

of safcty. regardîcass of its acîvantige of less rialu of bath Valves bcîng aut et
order at th1e saine lime.

RAMSIIOTrONI*ý SAFMT VALVES.
Ramitsbotlam*s arrangement cansists of lwu safety valves held dawn hy a

single staut beliosi spring. placed midway belween them. The spring holds
down bath valves with equal farce. and th1e cross-bar lu, whgch th1e spring is
attached. and which tests upon bath valves. is prolanged zas ane end, su as
ta aflard a handit: by which the enRineer niay ocrÀsioîially try luis steun.
Any mavement af this handle by lte engineer, whelher up or down, frme
one valve by pressing dawn th1e ather: and il is thus impossible. by holding
down or fastening duwn this handle ta, prevenl the escape of stcarm, and tes
increase the pressure; for ta farce down. or la farce op. t11e handle À=sld
only lct off steam. Thtis feasure the wriler believes is ane of the best yct in.
troduced for safety Valves. WVhen the pressure riscs tua biRh. bath valves
îîîow aol alilce. ami bath risc ta th1e full calent lu which the spring is exlendi
cd, instcad of, as in t11e ordinary arrangemnt. tu but at'.-cighth, or pcrhaps

FIrG 54-DUAL SAI'ETY VALVES.

one.swe-lllh of th1e extensioni of the spring. Evet with a stroag fire. the
steani cannaI rise but a ver>' fcw pouads above thc pressure as wvlich th1e
valves arc set Io blow ailf.

la titis safety valve th1e pressure cian b e rmovel front enthier siîlvea.t pîra-
sure. by merc>' rising or depressing liée free ed of th1e lever. while a: th1e
%ame lime tht- arr.ingement preventç over londîiag.

i(To & C0oeiguedj

Xlessas. Anderson >t Godard, z28,9 Spcsrks streel. Ottawa, are going
iioa the clectrical supp>' business.
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As, ROYAL ELEOTRIC COB
MONTREAL, CANADA.

ThosondS YS TEIM S
MANUFACTUIRERS OF" Aid. I)SCRIPYIONS OF

Elootrie Ligbting and Power Applianoos
OUR ARC DYNAMOS, LAMPS AND CENERAL INSTALLATIONS

have made for themselves a record that is far ahead of any other plant of thîs
description manufactured in Canada.

OUR ALTERNATINC INCANDESCENT APPARATUS
which is used for long distances is a combination of ail the good points ern-
bodied in other dynamos, and we are continualiy iniproving this class of

appratsand consider that we have to-day the best and niost economical
altrnaingapparatus manufactured in Canada.

OUR TRANSFORMER
are highly efficient and are made with particular care, having a very high
insulation between the primary and second, and while other niakers of
transformers have to, use oul, we have not so fafound it necessary.

OUR, DIRECT CURENT INCANDESCENT DYNAMOS
are absolutely automatic in their regulation. We use the Iatest and most ap-
proved sy%!tems of automatic regulation, and compound every dynamo we
make, unless specially orderedi otherwise.

OUR MOTORS
are efficient, and as in the case of ail our apparatus, t-hey are not in any way
over rated, but rather rated below the mark, and our customers are sure of
getting ail the capacity3 they purchase.

We are in the the electrical business " to stay," and are not mixed up) in aîiy combine for the
p-urpose of making the general public pay more for their app-.aratus than they should.

We are satisfled with an ordinary manufacturers profit and ecything we use is manufactured
at our own shops, and we are directly responsible for our entire outflt.

We have worked*up our business within the last few years from a small becginning until %ve
emiploy in the vicinity of Soo men, nearly ail of whom are skilled mechanics and electrical engineers.

We wviIl be inî the market within a few weeks to furnish and equip thrcughout STREET
.RMLROAOS OR SUBURBAN ROADS REQUIRINO ELECTR1CITY AS A MOTIVE POWER.

We wviI1 be pleased to receive communication from anyone desiring to purchase Electrical
Apparatus of any description appertaining to light or power, and we guarantee cverything we turn
out to bc first-class in every 1)articu!ar.

Our motto is and always lias been -"to giveour customiers entire satisfaction."

Ontario Office: HA FIE

No. 38 York Street, Nos. 58 to 70 Wellington Street,
TORONTO, ONT MON TREAL, Que.

CHAS. W. HAGAR, General Manager.
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TRADE NOTES.
Mr. Cieurge Kenting of Krnilitville. Omit.. lias

recently installed n iso liglît allernatisig cdectric
plant. wlîicl was isnantif.icturcd for Mi by tlic
Royal ]-le.ctrie Comipainy of momtreal.

1 a Sentinaire de St. ilyacintlîc ha:ve closed
witli Miller Btr"~ & Totils of Montreil for a
colliplctc laîmnulry outrit. and lme slmarlimg
Imatigers and Muil friction pulleys rtquired for
ilicir clectric liglit plant.

blesms. J. M. Fortimr A Co., cig.îr niîu*
f.îctîirers. and Fred. Car tcns. of Mlontrcal. have
cluJlptxd îlîcir fiaciorits witlî niotors. wlmlcli
wcrc iiînuf.îctred and iuplimcd tu thmeni by the
Rtoyal Electrie Company of Montrtal.

Thme Pryal Electnc Cottixiny lhave iccntly
closei a çontract Viti hie 7.oological Garden- lit
MNontre.il for a 30 light arc dynanio andI a 400
light incanîdescent miachilne, a 40 liOrse POwt'r
generator nnd a coniplete eqtîîpmient of -6 tro-l-y
cars ta run the ncw systemn of clectrical race-
cours,.-i- wh hetm lsto l cndi iei
the Donminionî of Caînada and the design Was
nîtaîe latcly in P'aris by soutie veiy mninent
clectriciaiis.

SUI3SCRItIED CAPITAL, - . $100.100.
ANIOUNT ON DEPOSIT WITII TUIE GOVLRNMENT OF CANADA, $34.724.

SIR ALEX. CAM PSELL. KC.M.G. PRES.

~4~(LPR I~PF Y1J1IN JOHN L.BLAIKICESO.ViCtPRCS.

VU .lb.. GC.Rous. c 'hier cntîner AYRASER. Secy.Treil

COSUJLTU1 HEAD OFrlCE.2ToRqoNTO ST.ON TINrTORONTO,
Prevention of Accident Our chief alM. Eccýiýmy of fuel secured.

NOTE-The offices of thue ConiDanY have been renîved irom above addres to the Canada Lille Bldinîg.

Economie Incandescent Lamps
M

Cn Wu HENDERSON.
MASUFACTURER

Agents in Canadla
FOit

The Economlc lctrlc iîg. Co.
BROCKTON. MASS.

ANS)

J. L. SOMOFF

Fancy Incandescent Lampsi
NE W YORK.

Electrical Apparatus
Repaired,

Rewinding, &e.

Storage Batteries
Recharged

and to Rent.

Ma nu rac tirer of

Henderson's
IlSwingln g" Fans

for Restaurlants, etc.

Estimates furnlshed
FOR

Gen oral ElectrIcal
construction.

251 St. James Street,

-MONTREAL,

Somoff's Incandescent Lamps
President, W. F. HALL, ULowo. ENG.

Napance Piper Co. PIIULAI)FLIIIIA, U.S.

THERMOLYTIC FUEL COMPANY
NA PANE, - CA.NADA.

.%!ANUFACTUltERS OF

-RE "CORN ELLmCOODE" IÊIC
FOR STERM BOILE.RS fMD FURN1ROB8,

gi'.ing marc cconornical resuits th-in are obt-ained by naturnl draughit
or nny other systrni of using fitels.

lncmeaaest-tnimng apacity of bomlm.rs. L.nomny in comîbuistion of mo.i; Eaisy work (or
iemn- Snpei drýgu Easily npplicd ta any boiler; Durable; Inexpeilsive.

CORRxSPI)FCE~ SOLICITEhD SFNt FOR CIRCULARtS.

General
Electrical
Supplies
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TRADE NOTES.
'l'le Royal Electric Comnipy rire iiîstitliig a1

niotor <or the Fratnciscat Nlonkis ni their tiew
,îonàa.k.ries ian re.

%I"ss Vni. \tPcKcc and James F'yfe orI onlre.ll. have ecd installeul a 234 H. P. motor
,.ntifaicture<l by thte Royal Ulctrie Co.

lie Royal Electric Co have sol to Il. H.
Nlerkley. af \Iorri!,burg, Ont.. a 65o ttlteruiating
nî,îchuie. wvitli lamps, wires, &c., #or n complete

SNir. T. W. Ness. of \Iontreal, dealer in
clectrical supplics. has receînly rcnîovcd from
C,44 Cr-lig Street ta latger prenîlses nt No. 749 onl
the $aille Street.

Nie.srs. T. ISaton & Co..* Toronto. have added a
50 Jight arc idytî.Iaîîo %Vith necessary aVires. lanîps,

&c. 1 thtir plant. lli purchase %ias marie
fromi the Royal Electric Co. 2\essis. Laton &
(,o. iiowv have one of the largest isolated stations
in Cnada. Witha capalcity Of 12.Ç arc and 400
incatidescent lamps.

Tnie Royal Electrie Company lias rccently
installeul electric light plants ln Huntsville and
13riebridge. Eich of ihese plants ire o! ; total
cap.lcity cf soo lights and the partties for whoni
they have insta.%ld the plants have met with
uni)rtctentcd success in canvassing for liglits
and expect to double the site of lîesc plants
during the eoming year.

The1i Royal Electric Conmpany hast week shipped
tso car londs cf electrical1 machincry to M\essis.
St.rt and Harper of Winnîîeg. Mlan., the
plant consisting cfa 50 light arc dynamo uf their
Thonson Houston manufacture, 2cco c. p., 6:
are lanipaand a z300 light alteraing dynamio
,oniplete with the. neccssary transforniers,
wîire and bilier equipruents.

'Ilic lltll Liccttie Light Co.. Limited, of
rIoroiito. report recent sales ta the Wiarton
Electi ic Light Co.. one 50ligblt 4a--niperedynamo
(this is an increase ordler. nîaking total capacity
o! Wiarton plant, zoc arc lamps or equivnlcîît ia
s.eties incandescent laîaps, of which large
ouinhers arc in use.) Also Knechtcl 1Furniture
Co.. Ilanover, zoS liglit automatic incandescent
dynanio and kamjýs - Toronto 1Engr.iving Co.,
one electric motor. etc. The Hall Co.'s new
key soclcet for series incandusceas lamps is
ha% ing a large seale. as il fils bcth Heisler and
B3ernstein lamps and its circuit closing devise is
simple andî pos'tivc without rcquiriag renewils.
Porcelain flsings are used in this socket.

1' ( il F OX O-. -..F

Et.t:C rtric CO.,* >tONTRFA.

XVrite for prices on any
pulley or couflîig iCLee,
also pliain split cast iroil

I)UIICys. HIOHf GRADE MACWINERY

Il>case mention the EEI.CI'RIC.%I. ýN1.WS %vhen correspon.dling

with advcrtiscrs.

Steam Pumps
FOR ALL POSSIBLE DUTIES.

DUPLEX PUMPS

Indlcepefl(lenlt

AirPuinips

Condenstrs

NORTHEY MEq Ç)o., LID.
xORQZNZO, ONT.

"Samlson"
Battery,

SIlNl'LEST1 and IIEST
b Ilattery for

,lnnuncia tors,
Telephones,
Electric Be fis,

1 14vý7* 1 'l'le Kir of Opn. -Circuit
B , latterie. '. wonderfut bat.

lty it Miuiranted tg stand moreliard usage and continue its ser.r- vwc longer and morte stubiornly,at Ileu expense. than any other
upencircuit battryrmade. SendoI(il pariiculars.

Oene.-al North American Aaents:

Joivi Sta<r, Soil e Go., Ltd.
.Nanufa-cturers and Importers cr

EfIrrtrie 1.1gb , Tr'rhoue. reifr-slph. a»uii GroirnErati c
.pîirtsA.ait Sfolpjliir.

2, 4 and 6 Duke StrSt, HAfLIFAX, M. S.
Illtsîrtcid Catalogue on applica1tion. Correpondence sulicited.

lime, 1892

WATEROUS
BRANTFORD

CANADA

lune, 1892
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A NEW INSULATING SADDLE SAI!E
lie %'ultillîercd Ir."re I - 14 D e7 tre.

Niok. .înnourice lhant îlc îees c ic
excluàs,'e iigency tliromîgtmott clic uorld for the-

lnusati s.adell stapie. for %scti as a Salfe
fefoilosi iig .titOti oý-' tiirnvnlgts

rcl.,îe:precents thic possibilct rjty to
hîsulâtion. reinforces lnsulatiom nnd discourriges

11111 PatentFriction Puhleys

.k tt.1 %ui.I the .fllll itt .iti i.itnying the
us' *rtî:ar ont.ti stnjii C-In lie imorfe ex

.P(iI.'.usI~pporc tiism tirIs ecg niso
Ir.aper n.t ild stronger 11Ie iL fi.le h.as

liegm .1p1.Iuvrd t» lir National Itari of 1I re
t' ndrwrter:s.

SITUATION WANTED
eAs l>ralugltsni.-tu. Citiet Engincer or Forniam of

Vm.rks tiý au experience<i priclic.ml .*ngIlIee svith
eses.experrence tn cectmc ligliting runiimîg

and iI ' %.$)g outt of plants. -ImisI cis.ss îcstilimnmmals
Aaidr-, EPRIN E

livL~AAtiA~LIi.tTII& I i~ss ormito.

Desir"l'e thse serriea of coMIWPIrENT EN-
<JilCftlS cffiptw ris, cati abtain

gober, inttelligent aid reliale
mwe., b>, applyjing ta

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

lion & Insurarecc Co.. roi.

)As. RoîîERTSuOe. $e*ý.crela.r)y M.ontre.il Brindli.
1420 \Mignionnse Street. Siontreai.

ELECTRICAL SUPPLIES.
Send a ca rd

for

to

- Itox 107S.

COTTON WASTE
lir Raîkltwas. Machinist almci 1Eingitee uses.

ARNOLD FENWICK & CO.
Factory and Office, NON TREAIL

TNt SMITH PREMIER TYPEWRITER,
111E EOlSON PHONOCRAPHI,

ANDl TiINEIi SUPP1LIES.

HOLLAND BROS. IL YOUNG,
174u NTRIZ D.NIiF ST.. \10o"TRrAs..

ANDODUT OFF COUPLINCS
For E.lecti-ic Lîghî Sltiou nd idl pue poses %viiere itermittenit potver is required.

MILLER BROS. & TOMfS,
(Siteeeeasar ta V Mller Bras. & Vttcjdell)

Toronto Office : 74 York Street. MONTIREAL, QUE.
PESTA BLISIIED 1869.

Il>Iase mention Ille Eîl.î-AL1RICAi. NF.ý% s shncorrcsponditig witlh advertisers.

A. ALi.AN. Presîdcnt J. 0. (JKAVL, SeC.-'ltrcaS.. 1kucmoîi.s. Mi'n.-Director.

THE CAIIADIAN RURBER 00. 0F MONTRERL
CAPITAL,

I&AIR
ANDs

SO FT

$2,00,000.
MANUFACTURERS OF ALL KINOS OF'

RUBBER 00008
FOR ELECJ7RICAL PURPOSES,

- tCLUtI5IG -

BLACK AND WHITE TAPES, TUBINGS,
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltings, ail klnds of Hose, Packings, etc.
Mould Coods of every description.

WESTERN BRANCH:

COR. FRONTf AÎND 7ONGE STS.,

J. H.WA\uER. ~aiiager. - TORONTO.


