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MAGNOLIA METAL
-IN USE BY-

EIGHT LEADING G;OVE RNMENTS.
DEST ANTI-FRICTION METAL FOR

fiIQh-8peed Encine, Dunamo, RoliInc-MilI, Steambhlp, IRaIIroad, Saw -MIII, Gotton- MilI, Paper- MiII, Woolen-MiII,
Silk-Mill, Jute-MiIi, IRubber-MIII, Sugar-MIII, flour-Mi and ail MachinerU Bearinus.

MfiGNOLIM fiNTI - FFRIOTION METfL GO.,
London Offce: 75 Queen Victoria St. Owners and Sale Manulacturers,
Chont 1ce 41 Traders Building

H. McLaren &! Co., Aents. 7-4 Coît < z l t' t B W Y R Ç

JOHN LANGTON & 0O.
Canada Life Building, Toronto

ELEGTRIGM'L~ - ENGINEERS - ýND - GONTRfiGTORçS
- Coilplete Plants installed.

Plants requiring special conibinations of Electrical Machiinery a Specialty.
CORRESPOND ENCE SOLlCITED.

DIREGT-DRIVEN " DYNA~MOS for Iarce and smil vlanus. SLOW SPEED GENEIRATORS AIND MOTO1RS.

Sole Canadian Agents for the Waddell-Entz Aikaline Storage Batteries.

Automatie Are Dynamos and Lamps.A L LDirect Current Incandescent Dynamos.B _ L Alternating Current Incandescent Dynamos.
B Transformers of High Effieiency.

Eleetrie Mlotors. Ail Electrie Supplies.

Our record for thie past io yearb cib Electrical Maniiufaicturers guarantces purciasers satib

faction. Ask our custoniers about cost of repairs on Bail apparatus.

... EXCLUSIVE DOMINION REPRESENTATIVES 0F. ..

NATIONAL ELECTRIC MFG Go.

THE BALL ELECTRIC LICHT COMPANY, LIMITED,
I~aco~porae~l 182. Peari1 Street. TORONTO.121corporateil 1882.
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MONTRAISL AEWIEWRS

J. RGSS, SON & CO.,
MNFUPACTUPI'IS OF

I NSULATEO
ELECTR1C WIRES

mdt( Jjiree fer A el ai aiiUir,
OI>Icecs, .gcf/,lt m

FACToRY:- 4134 W11-1L101 ST.,

MONTREAL.
Ordcirs soliclted and carefully cxccultd.

,m O. 110x., 1,106.

E. Oiiiw BREITIEUJPI
CONSULTING

-LLECT-RICAL IENGINEE-R
Grndu.ue in Electrical Engineering t Jolins

Hlopkins Ulniversity. Lkaltiniorc.

....... Adireaas: JiEitLi.V, ONT.

FIRSTBROOK BROS.
)Citia St. Ealst, - TOROXVTO.

TOPINS,
SIDS-13LOGKS

AND) CROSSRfRMS.

wRitTI FiO lI'raRCULARS.

EvavMN F. PISILLIMs Preside0t. Jotu CAmmoL, Sc. and T"tas

EUGEHE Fe PIIILLIPS ELEOTR1OAL WoRKs
\\ litELEOTRIC LICHT WNIRE,

-~Magnet Wire, Offie and Annunelator Wire,

4 Rubber Covered Wire, Lead Encased Whir,

TELEPHONE AND INCANDESCENT CanaS.

Fl=lRfIDfY OfiBLE8.
RAILWAY FEEDER AND, TROLLEY WIRE.

OFFICE AND FACTORY:

St Gabriel Locks, M2OILSF-TRHLIA-IJ.

£C Write for Price List and Discounts.

DOMINION WIRE MAN'FG. 00., ITO.

Gu.arinîccd pure Lake Coppcr oft he highcst conduciivity, catrefully drawr to dccimal gauges, and equal in qu'ility and
finish, and pricc guarantc lowver than can bc irnportcd.

C«apacity: 10 Tons Per Dy
TINNED COPPER \VIRE, MERCHANTS' COPPER \VIRE,,

GALVANIZED TELEPHONE AND TELEGRAPH WIRE.
Durin c lai yenr we hase incrcmcd our capacit) sur the manufacture of MRON AN'D STEEL MVIRE of al] sýizes, STEE1, WVIRE NAILS.

STEEL A Bt>IRAS V SCREVVS. and amc now prcpartid to fili n1l orders prumptly nt lowest pti=e consistent with qualiry. We rprc
te order plr-ue write us for Discounu.

CANADII;N ELECTRICAL 14EWS March, 1893
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I>e ir te thse a<rrirele cf CONl?: i'tTJNT liA'-
<J1A'1CF11.q of nîsly <'(as, eauts o.alui

sober, <ielligenut tauais re-liutbic
tal», b'u npIPIbivila o

CANA flAN ASSOCIATION
STATIONARY ENCINEERS.

A. E . EQEKINS. Pretîdent. cnre liler iîaspec.
tion & Insuranc Co., Tioronto.

JAs. ROniFRTso4, Setccary M<ontrentIl.inclî,
Z4lo Mignoine Street, Niontrtal.

COIRtUGATED

COTTON WASTE
For RaIa' nclainist .ad Etagineers' uses.

-rl.ECTltJc LON(<îsTOCC
FOR ELI.VCTRICAL USES A SII'ECIAI.Ty.

ARNOLD FENWICK & GO.
Factory and Office, MONTREAL

ELECTRICAL SUPPLES
Send a card

for

' .P CA. Martn et Co. -

765 7SClaiI t. Montrent

A WeelY>'Joutnal of advaaîce informa.
naon and public works.

'I1he =recogn'ized medium for advertL%.sI
ementi for ''icerc

F. E. Dixon &Co.«

LEATH-ER ..-BELTI.NC
70 KING STREET EAST, TORON TO.

Headquarters for Electric and Dynamo Belting.

WVc havc the tollowing Lcathier Belts iii use iii the works of the
Toronto Electric Uiglit Co. :

One 36 inch belt 98 feet long.
[li etlins lx!ei n constant tise since August, 1885, ni looks

(' ood for notlier tell >.'.rs yeI.] Aiso
One 36 inch bcit 1oo fcci long. One 38 insch belt zoo fcct long.
One 36 incli beit 123 fect long. One .4 inch beltl oo fcct long.

And os'cr 1 500 fect of 8 ilici betltilig.
A1i uealove beis ar DOUBlLETl(lNS niaealgvn aifcin

Thet 38 Incil beit is tilt L.rgest be--t cver matlle in ihis P>rovince.
'The folloving Electric Conipanies are also tising Our lielting:

'l'lie 'l'oronto Con niction andi 1-lecîrical Suplply Co.
'mie BIld Elcctrie Liglit Co.
Tlie H amiilton Eiectric L.iglit & lowvei Co.
'rite Niag"r" Fals Elcîrit. Lighit Ca.
West Toronto jurnction Eleccric Liglit Works.
Trhe St. Thtoiast Electric Lighit Co.
Tlic Barrie Electric Lighit Co.
Mie Berlin Electric anîd Cas Co.
'l'le Wondstock Elcîric Liglit Co.
'rite M,%anitob.t Elécric and Gas Lighit Co., Winnipeg.
'rite Goderich Elcîric I.iglit Ca.
'te Markhain Elc'ttic Lighit Co.
'pie Osha.w.t Elcctric Liglit Co.
The Orangeville Electric Lisglit Co.
Tu'le Port Arihlur Electrie li.ilwa.y Co.

fiND OT-fIB=RS.
We are the orîly Beit Manufacturers ln this Province who can show

Bakts of OUR 0W N MAKE which have been In use AS LONG AS FIVE
YEARS. We can point to beits of aur owvn make [n THIS CITY ALONE
whieh have been [n constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good.

Wc are preixired to farnislî Bles dfan>' size. tîwo or tiaree ply, of any
widtia. Every It et, tly g'aaraatL'd.

Senti for Discotinms Dixc.n's liuiing 1Landl.lool, n,îîld frec on appication.

Picase mention the ELECT&ICAI N wl ~'ici corresponding w~it1i adv'crtisers.

G. W. ttENDEF(SON

F-STIMAITFS FIJRNI5III'.I> Foie

Lighting, Power and Generai.
. Electrical Construction1
CANAK>IAN AGENT FOR

THE ECONOMIG
E LECTR 10

MFG. GO.

251 ST. JANIES STREET,ý

STEÂIW PUJMPS
SINGLE AND DUVLEX.

Plunger Pumps for Heavy Duties.

NORTHEY MFGU Go.
(LE3fItIrrJJ
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KÂY ELECTRIC WORKS
NO. 263 James«,,Street N., Hamilton, Ont.

For Are in(l ...
Incaîndescent i ghting.

M~OTORS
hroîn >j IL P. t050 H. R

Electro Platuin, Ma~chine sd %11r1

i kectrical Appli:inces. Speci il ttention

to Miii andi F actory Lîihtn.

THE RELIARCE ELECTRIC MEC. CO., ITon
WJ4TERJIORD, ONTI.

~IAUFACTUltKRS OF AU. ZIiNt>S OF

FOR~ LIGIl2ING ALV Ni> ARNSMISSION OFP OJrER.

Constant L.urrcnt ,tnl <,oribtant I'otciîial D>n.tmosu, for Arc Arc Linips for Constant Currcnt and Constant 1>otential
arn!lncndcs.vat L~litn~.Our Dînamos, Gencrators and Motors are autornatic and

E.lectic Railway GncIlrators and! M4oors. selî.rcgulaîing.
Stationary Motors of any horse IJOwe, (0 rue, oit Arc andi Ail kinds of Station Fixtures, Swîitche-s, Lîghtning Arresters,

Incantdescent Circuits. Rheostats, Amineters, Voltî*nictcrs, &c. &c.
Wo irivOtecil attention to Long Distance Transmission of Power. Our aiparatus le simpler

andl coi agn m ore merit t han any other on the market.
it'RITRE US POR J>ARTICULARS AND PR/CRS.

Head Office and Works: WATERFORO, ONT. Toronto Office: 141 King St. West, TORONTO, ONT.

FINE- CTRIO TELEPHONESBLE Street Cars W AUATR

OUR SPECIALTO

IAcal cxchanges fitted up. Ail linc mâteriai supplied.
',;TV- .i~ Sept Sh 189Q.

T. %V. NESS, ES.. Monirca.
DEAiR SiR, -%Ve are happy to suite tisat )our

tclephones and s%%itchc"- ar«i"n s~odsts
facti.on. '%Ve have ihree, usor !swîhes ati

wc findiyours Jar prcfecmtle. Tisere is now about
for'y o! your scicphonts in operation on our line

Evcrey -ne works wcll. and wc intend to use ne:
other. Vours very tnîiy.

Tîir NIEGASNTICIMIEIOS CO.
%Wr4l us 411ra yoil %>ant an>ching cicciricai.
Icell Socketer, maueatto Ris,

tvit-ciel*, Belle,
\Vc also manufaicture Horse and Trail Cars Wire. Baîtteries.

of every description. Lamas. 118428 liuftot,&e.

FMTTER8S0N &G B . tet OTEL
ST. CA)LIItYES, XT. Caaduanl-Ie-dquarîers for 19Oa

OsT. ~~~~Electrcal Suppli 4 cs.Stet MNRR

Marcil, 1893:CANADIAN ELIECTRICAL IYEWS



CANADIAN

ELECTRICAL NEWS
AND

STEAM ENGINEERING JOURNAL.

(i (
~ <t j

TORONTO ANI) MONTREAIL, CANADA, MARC1I, s893. No. 3.

A NEW ENGINE FOR ELECTRIC LIOHT WORK.
A IAG enginc, of %whiclî the accamp.inying engraving gives

ai. !xcellent reprcsentatian, bas rccently been coiiplctcd and
P- ;n operitian ai the warkcs of the Toronto Etectric Liglt Ca.
It inay bc <lescribed as a double tandem uprighit camipotind con-
densing etigine,
thoughi in reality
i is two corm-
plete ehigines
combined on ai
single shaft, and

varieiy. It nia>'
be said tri mark
a r-w departureî
ir. bhis country'
in the develop-
muent of the
stcami enginc as
applîecl ta edcc- 4

tric lighting. As
the dcmnand for >-t u
electricit>' far
light and power
becamnes maore
gencral, larger
units vilI lie i le
quired. in the a t
near future an ;?o
cngine af the
powver and class
here represent-

-cd will bc no
larger in pro-
portian t0 the
autput of a cen-
tral station than
'vas the fiftv
horse power af
a fewv years aga. c
The engine in ~
question has an ..

easy capacity af
aver a thousanri
horse power, t
runs at çia reva-
lutinns per min- t

steam at i 2oa is.
per square inch.
Sîeamn is sup-
plied b>' four
watcr tube bail-
ersof 25o h. p.
capacity each. <
Two are ai the
Heine canstruc-
eton, and two
of the Caldwell
pattern. There
'are twa inde- A NEw ENGINE FOR

piendent candensers iii connacion wvîtl the engine, and ample
relief valves ta enable entier enigine ta exlust iat te atias-
phcerc in the levent of trauble with.'<he candensers. The crigine
is temiporaril>' employed in clrivrng four generatars af 250 h. p.
cach far the Toronto Street~'ila' besicles arc liglt machines

ofîthe Elcctiic

said, i*nittia-
tion !, the
siart-rest flat

agcment ai the
Taronto Elec-
tric I.ighit Co.
mlay be con-
gratulated csp-
on the fatct

~rcssive, ideC.is
arc appreciai.

* ced. flic Royal

'Moireai are

y eccting a du.-
i)licatecfls

i ~en 1gsneb, and i

hucandescent
opan>' con-

ints oductiaa of

of a consider-

*ably smaller

arcli work un.

froin boiters more
than others.

mndforuteanîus

24-bour ires -ire
kept a good dent
more brick may

adstcd. To the

bcred that airt gocsupclîcchm-

tkes from, draft
-:LKCTRic LiraiT WVoRir. through the tire.

VOL 111.



ANNUAL DINNER, MONTREAL NO. 1 C. A. S. E. run by men lit sonie parts of the Province, whlo know no more about the
TîîîK.innuail dinnier of the abovc Associ.,tion is .slways a tiue vost power and destructive clensents contalned ln the boliers they nesleet

ut touci, enjtiytncnt, andi as Fucs is iookcdl torward go witb and abuse than tbcy do abouît the North Pale. To Illustrait tis 1 wii re-
late a few clrcumstsnces that corne under my observation. 1 aled et apicasant anticipations and reficicc back upon with the lippiest sîosm palant wîîerc thcy wcre putting in a second baller and an engineer asc.

rccollcctian!b. l'lie csent, whicî taak place this yessr at the Cîty cd mie go place the saléty valves at 6o Iba.. that was aii bit cyllnckr.wosiid
I <ciel an thse es'ening of t hc s8tls nst., was in keeping wath its stand. 1 pointed ta the 55dam gauge on thle boliter in use nt thse tîne. It
îîrcdccessors, if iaidced it diii tint surpasISilicin ail. stood at 8a Ibs. *1Oh. yes 1Il lie salit, Ilthat la ai for anc baller. but i

Tihe chair was o<cupiedl with inuch félicity by th lrsdcnt, Iind uslng two botiers connecteti togeher wlth 6o Ibs. af steam on acti
M's r. James Robertson. Tiseattcndancc numbcrcd about go, andi 'bat will give nie igo ln my cylinder.'* And, gentlemen. would you believe
includcd lthe taîîowiasg : i. he appeared ta plly ny Ignorance when 1 told hlm 1 ecSid not sec it,

Mesîbrs-'iiîs.Ryan, jas. G. Robertson, Geo. Hunt, J. J. ad taak consîicrable trouble ta enllghtcn nie on tihe subject. i tthnk that
Vork, Il Nutahi \V.McApine Tiss. lieop, t. îaycs ~* man wouid taiko a flrst class. lie kriecy baw ta ndd 6o andi Go together taVore, . NitalW. IcApin, hos Alsop, l. aye, W naake iao. t calleai another plant andi foundi the condenser stoppeti. 1

Bill, J. Ellinit, 11. Tîisaspson, W. WVarc, Tias. lhiggs, J. Maooncy, altai the rmuon and vraz tld tuaIt sometising was wrang wltb it-they got
J. E. joncs, J. WViIisan, R. Grantîsain, Hl. RolenIS, H. WVcavr, toit miuel vacsum. 1is surpriscd at dtîs.s y troubleshbadiawtsys bren
R. Biurgess, W. Bhurgess, WV. Galle>', J. Arthsur, J. Kirtvin, A. the oliser way. 1 lookcd around and round they bmil a pressure gauige on
Nitamil, E il. 1la>', WV. Allen, Ed. Ortan, J. Robertsen, 0. E. the condenser. 1 aslccd itbout the vacuurn linuge. and thse engineer taîdmM
(Grcisiberg, J. Iligtins, W. H. Sinli, J. Sîrickland, J. Badgcr, J. Mar. Vacuum's gauges weretso good, he likeldCrosby'a best.

IllckJ. . Iric, F Carol, J Bus, . Cmptnt D Wbcn ba± toak charge there was a vacuumi gaugc an thse condenser, andi
OBrienk, R.. Coi'ric, IL Caril, nJ. Ihurlnn J.Copt. W. D.NI thse engine <Ual not worlc weil; so lie took II, off and put on a Crosbys andi

O'ilien R.Conîoiy, l. ippigJ Mc'arand ~V ~Vilsnt * louni lbe bail foony liaunts of vacuum. He knew that was toit tnuch; so
Rocifort, Hl. itour, J. Ondes. lie stopped tise thlng li .hrandi now his engalle was ait right. 1 rdtt

Inviltt C-uests-C. E. Robertson * Hupis Valince, WV. E. thai man was an expert ln vacuumis. and tisati woulti bc incitas for me so
G;owr, Il. IL Couper, John Smiiiie, Tisomas Ciarke, Samn. offcr an opinion.
llrickley, Jas. Librcsi, Sain. Fisiier, T. W. Case>', L MI. Ilinalct. If there %vert more such associations ai% tbis througis the country wbcre

Letters of regret at tisir inabiiity ta bc present were rend tram engineers amc bandcd together for mutuai impravement anti Instruction, andi
'Major WV. IL Lsuric, Cnpt. Jnines WVright, A. E. Edkins, Presi- toadevise ways and means to secure iiféty anti economy, asnd gcesebest re-

dentof he Eecuive oar, XNI. ickns, . J Daringand sulis out of their steani plants foi- their employers, It coutl i nt fait to bc ci
den oftheExeutîe Ioar, A M.~Vikcn, A J.Daringand great benefit teaowners ofisîeam plants and englacera, for there is na class af

Robert Mitchell. anen to-day seho need ta aindenstanri tiscir work s0 thoroughl y as thse en.
Tise toast of"I Electricai engineering" %vas first proposed, and gineer. and tise man who takes it upon isiniseif Io rua a steani plant,

rcspoîsdcd in b>' Mr. C. C. Robertson and thse repi-esentative cf knowing lainiseif te bc unquatifed, takes a gea t reponsibaiity. The en-
tise CA?4A5>tAl EtLYCTRICAL, NEWS. Nit. Robertson gave a -gineýr battis a respansible position. onc tisat reuires his constant watcsfasi
resutie of tIse progress bciîg msade in tue indusîrial applications ness, a position that requires a knawledgc of bis woik. Andi yet, notwilh-
cF electricit>' aad aisa 'iescribcd lise magnetic clutcîses wîiiciî standing ail tbis. 1 bave founti nen whoiiy untitteti and unqu.-sliflcd for their
vtre bciag introtitced in thse electrical engincering labarataries at wonic. wlth bolers just on thse paint af gii-ing out, witb dozens of men,

womans and chiltiren working around thlen. and tisat from tise pure Ignor.
McGiii University' iastead of friction clutches. He crcated ance a thse man la charge. 1 once found a man just conîing out (rom under
cansitterabie .tiiiusesient b>' his local bits assd descriptions, bis boler. ailier baving cieaned it, anti asIturiasg me that bis boliter w:as ail

Is response ta thse toast of "Steain Engineering,» I-I. Il. H. rigist. and yet, wvhen 1 wcnt under il. 1 inunti it in sucis a condition that
Couper spoke of the progress being make in stelin engineering money couiti not bave hi-cil me ta get up steans on lt-anti 1 have found
anti alludcd ta the recent brenking of the shaf: af thse steamser twao men sitting fast asieep under tise influence of strong drink. vaitis a mrai-
Uînbrna ansd ils repair vvhile ai sent vvhich -ouldi not h ee i>» ng lire under thse bailer adtbe water out ai slgbt. 1 would forever debar

sucis men irons taking charge ar a steanci plant. 1 tati Ibis Association is
donc fcv yarsngo Soe 2 ycrsae apresur c4. I 2o deing a gond work. It desci-ves the bearty support and ca.operation oflb-, ai steals %vas tiscd vvlicre to-day nian> timRe that pressure sicamn users anti engineers. 1 amn gL-d to, sec i growlng ant i ts influence

svas ciîploycd. ln thase days it vvas thaught that an' anc vvas for gooti feit.
able ta take charge oftan engine, and thse engincers vs-ie conse. Now, as regards Inspection. 1 migist say a good dent. but 1 wiil not laine
quesnîiy a ver>' different set af mca tramn thse cîgineers of to-day. up yaur tîne taolnght witis more tisan a fcw illustrations. anti iy before yau

iir. John Smiiey also responded ta the sanie toast andge a few iacts ta show you tise necessity of inspection, anti a? I have inspcîed
ain anterestiisg account ai tise engines ia use Mien hie %vas a between Son or 6oo boalers tiuring tise last ycar i ougisî ta ho in a position

boyiîscîionngatt n exmpl ai he esidedevces hen ns- judgeoaitis usefuiness. ln addition. 1 have condensned si bolers in tise
boynietioing asan eampe o th crde dvics ten ni- Province and hail thin taken out anti replaced by cew ones. 1 migbt say

ploy<h, ani atmosphcnic easgiae for pumping water whiich uscd a bem- sisal tisere ought te bie a law ta have bolers contiemned by an inspec.
steani Pressutre ai but 5 ibs. From the .advance that steam en- tor. made int scrnp iran. Ail thase si bolers isat been rua:ning up ta
gineering haîl made siasce tisen and tise strides it was now nsak- lime of Inspection. 1 have stoppeti 16 boilers for immediate repairs lo be
ing, hc conbidcred it svas oni>' in its intancy. donc on tisera. tisereby rcssdefing theni safe anti fit for usc. I teï sure that

Tise next toast was tia of the "Manîifacturiniz Inîerests." bati the"e bolers nos been inspected sanie ol thein would bave explodeti
M2\r. iHugi Vallance in responding said tisat the Mo.cntrent man. anti mucis sufficring foliowed. 1 have isail bolers cleaned out tisat liat net

undcsohdbecase lbor ras ear n ad tise hand isole cavera off alîce tbey svere put Ie work; someaof tben five
tifaicturers wcre being unesl yeuelbrasda n -ars ago. i have roundi sanie boliers so tilled up witis scale aniang tise
their txpeases iicavy, andi advocated the îiposition of a tax up- tubes tisat half af them ibat lo be lalen oute dciant i. I bave iound plates
on outsiders wiîo sold machiner>' in Mlontreai in order ta equni. burnt anti cracineti rivets andi slaves broken, saiely valves stock,* oid irais
uc matters. M r. S. Fishser, who spolke lo the sme toast, did not hanging, on levers ta stop valves Irons Ieaking wrien it would taine r,ooo s.
igi-cc vvith tise formier speaker. He said no MIontrcai rnanufac. taliten.ihvfudgagel5esni ckcsîlaip.bwof

turer stouuid be atranid of oulside competition. Thec best svay ta pipes and rcid pipes so corrodai andi caten near tise boliter tisai wisn I
hoici trigde was by exceling in warkmanship. He %vas giad to tucbcd thein wlth a hamnier it weît thi-oligh, anti steani gauges go anti iS

lits. out. Ail these facts wiii show you tise necessity ai boliter inspection
liear tisai lise Association was ta have a course of lectures on better than aay wardi of mine coulti do were 1Io tala Io yes of boiter la.
stcain engineering %vhicb wouhd be open ta the public. 5pccion ail nigist.

'Mr. W.ý G. Gower, of tise Enginerng iNws, spoke 1 have rounti men whio knew their work. but llid net like to do it. anti
for tise toast ci' tie IIFacut>' of Appicd Science," describing need watchinz; anti I bave ne doubt but tisas many boliers have been
aîssong osher things tise fine equipnient oftie engineering labar- kcpt inbetterorder for :lving theinspectorcomlng arcund front tme intime.
atories oftiis f.acstity at NMcGilI Unuiýcrsisy asnd tise facilities af- 1lua 1 bave roundi men wvis knew their seora anti titi it wli.-men vvho tooa
forsiai for instruction, %vhiich he said couhti fot be excelled any- a Initie in their work. lIet wbosc boliter bouses it is a pleasurc ta go-not a

%visere. lean to b-- scen about tise boler or piping ;safety valves, gauges glasses
The repi>' t tise nexî toast, tisai of "Tise License Law and tnd codas ail in perfect ortici. cveryîising neat anticitean inside anti out

Inspectio,"~ %vas tise speech of tise evening~ n ene ii in_ about tiseboler. You coulai sec a% a glance that an engiacr was in charge-
.,,andteecd ith Vou did net bave to ruhi bis gauge glass for hli an isour la ortier to sec if

terest ta even tisase otstsidz tise profession. Tise speaker ivas sester was la it. Vou titi not bave te seati thi-ougs a lot i assishes anti cal
MINI. 0. E, Granberg, Inspectai. for tise Iloler Inspection and in iront oi bis boiler lie liaat bis aises pi-opcriy talcen out. anti tise floor
Insurance Ca., %v-i, afler a short prelude, said : setwecn tise trial pile anti bis boliter la swept off clear. It doesan inspecter

WVe bave gencrai iaws ge prolees lire against tise carelesancss af those vrho gend to se hlm lane tise sisovel anti put coai on bis fir e. Llanes oniy
hisadie drugs anti poissans as vel as posedet anti osiser explosives. an-I wisy vi bc en bandit sseatly anti spi-catsit evessiy aver bis tire, anal lie ioest
shoulti wae not blave a gencral icense law for tiiose wba bondie tean bolers stop te tell you a long story wish bis itarace door open. Hie dota lot
visicis al, lie tise most destructive r:iemmt ta lire anti property wer placeti slobber bis coal ail over tise floor. putlag about balf in ise lire. andl thisa ai
in thse banads ai ignsoranat asai arelets mess. i know oi steant plants bein9kone pfle,'a qatecr on tise floor anti a quarter in tise as pltIot bc wastcd.
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Vois ny look nt his tishes and you find tishes only. (Go Ins his cngine
roont and you do flot need crcpets on t0 kerp you trami slipping on the
dtity. olly Ilour. Vou do nul flnd a loi of aid pipe fitîtigs, clii stfttlin n
"fter pipes. monkcy wrenchcs, pipe longs, hâsntuiers, cil e.xns. aid boots
tind rttbbers. paint cans and bluthes, ail sentiered about the engine roont
dlont. cigine pouniding anmd oil fling about. and the place hall ful af stcani.
No 1 Yau flnd the place clean. the floors %vasbed. the engine ntnninR

stncathly--altl s lean nu npat about the place and hiniscIf. 1 sity 1 have
foutnd nicu whu knew Iheir wotk and diii Il wchI. Uet Il he sai lu your
bonor autd cretdit ltat l have toîtnd te malt af ltaI classi of nien ln yoîtr
Association.

The next toast 'mas that of tht 1'Broîlîerlaond of Locomotive
Engineers,"1 îvtl which 'mere couplcd the nimcs af Messrs.
Thomas Clark, Samnuel llrickley and Labrecque. Mr. Clark re-
sponded, and said lie entircly endorscd tht rcniarks of the pre-
vious speaker, considering il ln be tigainst the intcrest ofaiay
cemployer ta cmiploy an engineer who dutl ual have an Association
ccrtificatc. He said tht Locomotive flrotherhood, which wvas
organized in 1863 and was now in such ai prosperaîts condition,
did ual start with such prospects of sticcesç as lîad the Station-
ary Engineers' Association. Ht reierred ta the insuirance de-
partment of bis Society, in which every niember was obligeci la
îaket oUInel, two or thiree policics of $s,5oa cach, andi which
%vas of the greatest benefit to tltcm. Stuce organîzatian, tht
llrotherhaod had patd Out for deRtIl claitils $15,900ço, atnd
over $î,25oooo for assistance. lu couclusiotn, lie expl.t*ned tht
mauiner iu wbich te Brotherhood was couductcd aud the prin-
ciples which gîtided tbemn in dealing îviti thecir crnploytr. He
also alludcd ta tht reports ilhat hail recently circulated in the
press tat tht railway etuployces 'mere preparing for a grand
strike during te W'orid's Fair. Ile could uot answer for tht
ather organizatians, but lie would aînswer that there 'mili ual be
-in unprov'oked stiike during tht WVorId's Fair on the Part Of tht
cng~icecrs. They would aliways (Io their dut>', and tht public
'mhen hecariug such reports sbouid reieuiber tite record of tht
I3rotherhood( during the pist twenty-eiglit ycars. This state-
nieut ivas greeted îvith cheers by ail presenit.

For tht N4. A. S. E. and C. A. S. E., 'Messrs. Thomas Ryan
and George Hunt responded. Mr. Ryan said that the present
dinner %vas tht most successful ont tey liad ever Ihad, and *hat
employers ivere beginuing ta find ouI that it 'mas in their interests
ta cniploy only Association mnen, as the Association endeavared
toeducat tht engineers up ta a bigh standard sa that its inem-
bers would be abic ta render the best possible service to their
employers. Tht question of wages neyer came up aI teir mecet-
ings, 'mhich ivere held soiely for tht purpr.se ai mutual inmprove.
nient.

INr. Hunt, after referriug ta tite flouirishiug condition ai tht
Association and ils consfantly iucreasing membership, spoke ai
the question 'vhich hand been raised aI the Hamilton nieetiug as
ta 'mhat ivas tht best engine for electric railways. Ht sîroug>'
condemned tite usuai piactice of consulting sanie big tbeorcîicai
engineer ou such tuatters, as this had frequencly led ta the se-
lection af a type of engitie wlîich 'mas utterly unsuitt(I for the
purpase The best course for those inîcrested was ta consuit
somre gond practical engineer.

Then camne tht toast of "The Press,-" which was rtsIpbnded la
by the Gazette reprtsentative. Duriug the cvening sougs ivere
given by George Hunt, W. G. Gower and H. J. Weaver.

QUESTIONS AND ANS WERS.
"A. Z." writts as follows : Kindi>' answer the followlr.g ques-

tions in your March number:
i. Will a current indicator work equail>' as iveli an an arc cir-

cuit if placed an the ouîgoing or iucamiug 'mires? If not, %vhy ?
2. In runniîtg two arc dynamos in stries, wouid thcy %mark

equally as weli if tht>' %mere placed at the opposite ends, ai the
circuits. Of courst, Ibis is mertly a suppositious case.

3. Cati you tell me 'mhy aîy brushes çut more under a light
laad than under the ardinary ioad. WVe use wvater power litre,
and tht dynamos rua siowtr vilîca thert are fever iamps en. Is
this tht reason ?

ANSWER.-It ili nake no differtuce îvherc an ampere meter
or current indicator is placed. The curreat is tht sarnt in ail
partsoaitht circuit. It should bt kept out ai tht influence ai tht
fild miagnes ai a dynamo howcver if it bas permanent magnets
tn ils construction.

2. It 'oudmatke no difféence in the %vorking ai Iwo dyna-

mias in stries if tlie> were in diffiement ImrIs of a circuîit. As a
mialler- ai fact tue>' are sometitues so operatcd tmiles a'may trous
tacît alIer.

3. Tîte cause of the sparking under liglit load tnay bc for
variaus reasons. It is probable that in cultiug clowî lte num'i
ber ai liglits tht b<tîauce ai tht mtîchint is distîîrbed ,sud tht
brutshs tirt ual aI tht correct neutrai point ai the fielud.

SHAFT SPEED NEEDED.
Tints table gives tht Icast shaft specd in ltrîs per minute for

steel sliafts (tiot given sudden chaniges ai loi or spechl ani ual
bent) ni diffcrent dianieters, for î'arious horst pomcr. It is bîtilî
iroi te naît nîultiplying the desircl htorse powîer by 92 for
stcel and dividing tite prodîtct by tite cube ai te dianitcr ini
incites. Thuis n steel shait 3 inches RctUal diam1eter, toi give toc
horst paweçr, stild turti at Icast 100X92-+27e340.7 tifltes a
mîinute. __________________

Sh.aft Cube of 1101<E POWERS.
di~~nI clatle c 2o 30 t 49 0 O 0~0 300o 400
ic incites Rkî V.b Pt . 1143 Mit r stuc j' M il t'M R31 1M '

1 920 1 840 2760,368o 46oo920C
1.25 1.953 736 1472 2208 2944 36801,736c
1.5 2.375 614 122713840 2454 317 1134
1.75 5.359 526 1051 1577 21032629,525;
2. 8 460 929j 1380 1840 230046aa9200
2.25 11.39 499 S88 227t1636 2444o8g8177
2.5 15.625 368 636.1 04 1472 1840 3680 7360
2.75 30.796 334~ 669 t004 1338!6273 334569 1

3. 27 307614 ()20 1227l 1533 3067 6133 9200
3. 1 32.875 263 526 789 105111334 2628 5257 788()
4. 64 230. 46o 69o 9)20 1150 2300 46006900)o9200
4.5 94.125 204v 409 63l3 81811022120,14 4089)613318177
5. 1 25 9841 368 552 736j1 920 1840 368o 552017360
6. 1216 .t15 31 307 4601 6131 767iîs33bo067P6oa1î33

->owver anti Transmis.sion.

STRENGTH 0F SHAFTINO.
IT is generally pretî>' 'mcliknown thaýt a shafi 'mil transmîit

potveriii proportion ta its running.vclocitv',.aud, tlitetore, tht
faster a shait runs Ihe ligbter it should bc within reasonable
limtui. Tte use ai extrenic>' lîcavy shafing is uotal îvisabîe
under auy circumstances tiniess actuail>' nccded ta perforin tht
'mark required. Sanie imagine, says te Mfech'm (cal Newsv., titat
a large sbaft, affording a ver>' strang niargin ai safel>', is te
mast economical ta use ; th.aî, hovtver, caunot be consicered a
agicai anti tenable aitchanical position, unless tcnipcred with
sound judgrnent and much 'misdom, sufficient af both ta select
properl>'. Tîtat there shouîld be tan amiple margin ai strength sin
ont 'miii atlempî ta dtny, butt sha-iîing multiplies iti strengthi s0
rapidly'as sizes increase, that tht unenliglitcned are apt ta make
the stiections mucb t00 large when aiming ai oui>' ample
strcngth tuargin. Ta show how easily uniniormted mechanics
may make tuistakes ai Ihat kinci, il is anl>' necessary ta sa>' thal
a îhre.inch shait bas nearly threcand one-itaîf limes thetIrans.
mitting strength of a t'ma.inch shai. None una'mare of tht ladt
'mould ever guess I thal difféence antI nia>' flu it tht error of
stlecting a thre.inch shait ta saiel>' do tht 'mark of a1 îmo-inch.
To more forcibi>' illustrate tht différetnce, it cati be staItei taI a
two-iîich shaft, properly sustaincd %vith beatings at reasonabit
intervaîs, 'mill safel>' transmit 2o.horse po'mer aIl i00 revolutions
per minute anti aI tht same tnît reset tht transverse sîrain due
ta weighî ai pulîcys and tht pull ofibelts necessar>' for transmit-
ting that inucb power. Under like circuinstances and cqually
propartianate conditions, a thret-incb shaft %vill just as safel>'
transmit 68-horst paîver ai toe revolutions per minute. Shait-
tng should neyer bc so large as ta make il absolute>' rtgid ; on
the contrar>', il should bc to a fair degret elastic, with an abtlity
ta give and take betveti tht power and tht 'mark. Wl'htn îaa
rîgid, uniess avay above aIl reqîlirements in size and strcngîh,
tht liabili!y îa break is increastd, especiail>' if tht work is ai an
abrupt and severe character. Long liues ai shaiîing, having the
powmer at ont end and tht îvork at tht ather, should be graduated
ta size ; tht 'mark end being of a size reqtirtd ta saiel>' do the
'mark and the power end larger in proportion la tht lengtbi ofîthe
shaft or the distance betîveen pa'mer and îvork. If such shafts
bt- ai the same size the entire leagth, -anti thal a fair 'vorking
size oui>', there 'mill be 100 much tîasticity in the aggregates
wiiich 'miii tend ta grad 'ual>' 'eaken, distort, anti in tht end de-
stro>' tht usefuintss ai tht suait.
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PIlOBABILITIES AS TO TUE SUCCESS 0F DISTRIBUTION

0F POWER AT CONSIDERABLE DISTANCES BY HIGHI
TENSION CURRENTS 0F ELECTRICITY.#

liesubleet of thie trotnstuios of piîowrr lrnis flice ingltentrol probleni
or nie(hitntcAi ortginceeing. %%flle site conversion or energ irom oneteroni t0

noti le. t0 sortie esient. itt conoticereti unrier ibis suwnci ni Apiîrd
Scirnct. Eleciricui engineering esstm'nd'l. prhopi. ter a sonltwlIat wmder
fiml.. contvrisnng ititsll clinsc wih the ilire principal nmaniestations oi
eCirgy. viL. lighl. liras and îpovoer.

Wr hsaiA cuisnins]! an urilunîed supply of enoriR in a wet varmeiy et
fornum. chkrf ni wici are the enefry htoresi rp As liotenitlt .0 coal. Wood
l coilier filt% Anmi flie foiti of flittuit -esix-ciAlly wind and w-Ater.
îlr noirrns of gombutsîton ttc hAve, no far. qnw rao-onor stipply or lient. and

iliruil 1< lon liglit. directly frot the energy storitd mn fiels. r'he pruesa.
nutlles limiter u.tuldtiumsh. os à fais7 dflittit une. tua ss ty rate til s a

re lîIy fat Ille Jîeaplesl nîtciral n aimaict the ons' ai e have of pradot.-
Ing llat,;tt ild h pul>.hly %si renan su ibr n long linte. As regards log lt.
iliorgthtg se lecttic liglit Il l i r v rept ne<niuhe tctcSi i
ltnnw litai il Sts murte tltsn ihle îghtoi egnotriftih.tuis tîsil. or even thiar
gi. If ibis tiait n gas corgorcnttan. 1 nbight diate on the mac: tbat in ti(i
toant of lerlin. wilece '£-Iisun soI it htoit are fain,îîsird ai su cents pet
A rock. snsi gi At $200o net. at nummmticm tf vontrsolgos bave ordervd out ieu
Inctndrscenis andl gorge bock lu. goas

AI Ille pressent un> cour gresoit'st sources nt pawoer arceaur forests anti ornât
ichisi, and tlitimgi Mie rnde ourwlehes dbat mn titis ceotutr> ui vrogres-

csîccmuily %r omn air' iiippled scieiis- iina% Ilium i ngera isbelro l
tu a hiigh sirote of pîrforiiutt. yet we are forred to atdmtit doit the aimain

riolfinc iiicihoil ui trîînb!unîîîîng amnd trmiistiotîitg CnCrcy &Z a Vtciv mecifltt
case. Il>' il %4r have ront beren Alte o lite more titan so%'< ta' 12 f the'
enrgy stored in t'ont, ind to transtnit powrro.ernny consýdemble'ilistanics
tie être obligti to transport oir fuel <o the point oi application. 'flice sys.
tet dnvcslves a dutelîe tr.anisforniation to lsrtng it fronit t i e forni of potentinl
enctsty te that utI lisserc. A o..ttr.d tinter pasert an the alter band Ma noes
ont)- ir.shin 1. tlînugh ibis molsy trnvalve n tnînsforni<on. lIkringcr etii
oiutes rite cost oi water povoer il% s-S ta t g t it ai stenus paner. If titis

cst mmtî1 ttcu 'rrect we shotid lbe ale <oiutilite ntt tfh. I niniense %valor
paît.- r nov* gnirtg ta watte mtnd Ibrn in Itu oaur inintif.icturing centers. tihe
ta iîîrth lîghl or paner lit an>' desireu i uu.tntîty.

l1te prulero of iraotîmission insvlses 1%o th'tict cases.
(à) D>istribîution In somali qîianiitles civer iittd cirrus, a, e. g. centralt

station dsoittin
<a ranmollsai ofenerRy in large unîts over consiuleratble distance, ns

wll'ee a largec pouter sîîppily is as'atiable. but at an otherwi teaccesilie
piace Untier titis be.id Agaon. tMO Cases mitay arase -tibre ait die energy
is ta Ine tiliiei lt aile plaîce. iat ihere cunsideroiblr quintituers aire tu lie
deii. -red at cochi of Severni 1 place&

0f the put-el> ntrciianicAl metitoss ei transrnitting power thet'e os a grett
varicty. Init t ai thl 0011r proper conditions utnit over lînsiterd distancus
are quise efficient. 0f illes. the inethoi oif torits Anti shafhs is liO doulsi the
best for virry short distances. sîîch as irmosmltttîng (coi n aprimte iioser tean

Cc of ni.1inery lunglunes of sim.mftng. Itossever, present sanie iffituity
bth 10Ci constrs, lion andi operalicît. and ishere tl h requiresl to iurrn cortera,

bath belîs am îitiftt nire ctîisib<rsonie and hable te gel otnt aoforder
For greater di-tances voirt' raile i ofien u.sed with gond mesîits, the test

esaitt,.lc o a ic îis th ie case of itbt ail%%as. Accorrllng tu ileringet*s
utabe. tis fficîî'ucy of tii mehod droits frontm 3la ýoocters (.%bott ý
Of n muttie> te 13'l. lit 2o,0o0 nciers (82.4 foules). 'Ât arcemit cable railsîay,
test ai wiicis<ie write: assisiord. we louanit dont alogetiier the ro.ud tins
olienstitcu flutte eonaniic2liy Wlicre iraffic Is fiat>'. the systens is un-
doutrdl>' x goosl anc.

1 rionsnisaor lu c'nsitresei air distritsecl <lirougit pipes ms isvtitaiste for
gorcutur distantim Une ti si hondrastctic usi <ue tact that dîîrmng expang.

b thi aj tsuttl,, muLIt licat tieui thse esîstioun tn.athtnery is altteut
rcooi s0 matît as t0 intertitre voîth ils proper m-,)king. thougo ibis cao, lie
parily os'ercoitte lîy lieaing licn air before il enters the niacinr aIl filie
rectmvîog end. 1lie efficicncy oi such à% s ent varies front at o
nieitus to 4a*1. nt 20.0 oogicieens andl can be tncreasesl about 20 /* If tlt
ait lceielead. t.-Le wtic toupe. mts lusi t ias higli. nit il3 appltcailiiy
therrefore lim.î,îes lis îrn..I Lie sol on miinng. titough 1 iinlesitausi a
planît bits berit nstigoed io l*oledo. Ohio. fan strert car wsonk. tossi; %
pressure of about .100 litn.

1 transmtission by 3te.îm distrilsuicd throttgh pupres ami by hvdrniic nmenus
nta) aise lie nienticnecl asaiotR lite pitici> niichanicai :tîetitcd. tut titeir
applitatoaut os tr> finiitu * nscre gai s chetp tihe gas enogîne can bce tistc!
ta goad 4aigznage. an fauLt. si is esten5tsely used fer sntait ponecr citr
wliere lte gas sttpplmed mi oanusfacttîrcî.

lThe prolileort of ditributian river a lntlted airea is io general best solved
by electrîcat nirtîlodi. and ai <borie tuie niat suceessf.t to a ta airtîstribuaon
h>' direct cttrrent nt constant oriessure. 1lie dynamnos and notlors oi titis
Jdlàs. sau.it atîî utipaund *uund, usu.tily hâve agii etlîcirecy ot nier 9o%
<s.e the Lisgea s.ici>). andi the luis am the tine can cash> lie nide quite

siiatil. so Ihat Mrc ntay oreascrialy espeet ta have osetr 73t Of lte niethan-
cal tose p ro deiivererd tauiednit o cul tis aIlt oo îlcy.
?siareoset. thte cost of such A plant os M0 neaut so isigh as wîi any of lte
purol> tiiaccianîcal ntcttns. and - pressure cao bc tisesi wbich is pefecly

safe. mtîl trcî nuttuberr of c-ntral stations ow supplying pot li aOnd the
m.îny electrie rainays are tue best ev dence af ie succeis of thts griethosl.

Sertes wotind apparalus can alto lie tseti. but stoce the tarque an lie airma-
ture vajrtcs wita lthe stieniglis of the field and curcat stuppiiesi. %-ble sped
varies wiîh presstures ia govertior ai lie requiresi wute . nuiniter af niatocs
wîith vosrying 10 di ame tae 'm-uopoihed iront the sanie mains.

ue s tuatssîdc ite irquirentents uf thc pa-olleni of long disitance transi.
.ssîii An% sysîcro. tale st-ucsfu. inust. or coturse. Jeliver ponct ai

thon receiviu n c hrAier 1h30 ti can therre, ie, produeerd. l'his practical>'
lintgots rte case of long dîstance work ta ciscap sources and large tînits. lis
prtncsl factoustiirs arc:

a. Wnrkiag expense.

ic clcrcll.niiso we hiave ai poresent titree différent othods. ViL
i. By> men f dietcurrenuis cihra osatpotentil osta nt

cuitent.
2. Ily' roicans of simple atteottng currets.
-j. B> nmisaito thte thr.e phase aiterna.tng &o-caicd rotary current.

wiei recceutd lts hlrst grea% trial ai b laitie F'rankfort Eterctrical Exhibition
nvd ishicit hasince tieu bren the sîtbJect of so ritucls criticism. bath laver-
cible andi asis-ctse.

I n tAi uoîs.lem, ae %mil titeseli>' cicci n voîrepondtng restucirs n th ie
'AIos.g C.%mer.ac , uî,le~i .t al .egîcea vr.fc". tht suitii ur u plant

orcust be retitun-Iuîl> loviIbis menus <bal the sotachîgner>' ntust lic ats simple

*at l'r'er tsu by Mr~. F. Cari Itrestîsaupt s tu second oventiln il troc Caradiasi
E'': iAtisiiation. Janary 2$th and s6tt. sSgý.

sus possible. ftrilter. il sliaulîl consil a ofli ewearst possible otîmber cf lui-
tertiepenulent rians se as tin atuuce the ltAIuiihy of n lîrc.k-down ton asaint-
min. iinhl l iîîlld net Inliblie tu get out of -tit.

In Ai the"j rerspetsi .1s In nitny oiiiers. due direct ctourent systot s0 far
hlm the atIvan ale, nti te alre inclinen to tiii<liait vcry otan>'. Il not niosi

or the cases nnoslng in ,id îîîmy pntctlc.*itn lie <huo deuil soiti L'Y titis
mttods l'nie. ticargînot asîry a pre.ssitr: anyling lifke oltincrd b' niellns

of sinmple allernaitîtîg ot tri-phiase ctitenti. for, si, ce we have no nicliiod oi
tm-anisfurturs; cantiniottiu currects csrept liy ttovmng ittachintr>'. we mnts

geetiel nt lite voltamge tii on lieu fine, fie mtaxinmutm potentiati différ-
ece us-e can s-saf-y tise un an arnoature lit probsciblr 3.oS0 to 3.off0 volts,
thougil sottir englaceros claînt it cu'it 'le c.îrru'd as liq,& is tîo volts. ait or
sîsct hgi prestsns, Ste conttîtulalar wiotild requise la bave a grelot minnotier
of segitents te peent the cutset t cîittgacross front onet<onnoliier. l'be
arotiature ssould require aneqîtiai ui tt fct,,ils îd hie iiolo lmg s'outl
lae difrucuttt <o nuitnltcot Stîi.i 75 Kilowatit >illott or conipatmni Muond
machines turrlong a inl dlicirence of a.oao toits, tiotîlt probiul>
wvork qulte n ell;.in (micî. I blii ie ra itae solte hn use hiîn sn A

larger output at dis voilage'. Ialote sol C. a ase there ai genti stenît>' tinter
saupp' ai zoo te 150 horse-îsower I la vioglable ai a distance of sa>' 5 miles.
and' wherre ttc can aiTord t0 ailow a lois of ao%4 on the fillte. Using a ioo
itora.po-' Pt 2000 VAu golnraotor. the required Jlîaitttr ai rite fineit îîs cotit-
plet iutîcaie or;retil wntild lue ot silit ivoer t%-o.ler.lis of son inci.
about No. .> Il & !t. gaug-. %%'fls an cfruciency of ço7. In tflitcbcines.
we shotîid sthiave 64. totr-.îo%%er utysilable nt the nîcltor iîtîiey. ''Takinog
the cost osf ntachlncry a% $3o.ao per hîorse-power. copper ais au cents pet

patinriple $40 erM set, anti uiloin g 3S POles Per tttiic. tise finît costofour plan Iniu suiti UP la $8210 V et Itarse' powe-r dlhseme-. l'lie ques-
tino wh tiba m sal low on ili linc la a ver>' Inmportant aînd sanictinies dif
ficutil anc. since primat>' costauod workingesp)ense ftere vnary inî-erscly. Sir

%%'offrant 'iTonsan. now Lord Kelviln, gs'cs te rule <liaI for the rnos<
rcuelinotcoperoclion. tlicecost of doie eîtergy ts oti n tic ftie sitlleqtial
tihe atitttil hutereit on the calmaunt insestet in1 iliat part of theltinect oit>'ma
lie ennstes'ed îî% bi4rtg itropartional to the weigiî of tht toiductîîig otatenal
uscd.

i"or ditances mtuiere ai iigh pressure is reqlîired, it has Ieni proposual ta
tise ai cligtoter of dynaittos caupîrd tn ici les angt an cqtîsal nutîiber ofinetaas
alsci in seriez; lit flic receiving end. %Vc couild thus supply coImas-t any
desared pressure The sclioîte fias, tt beieve. bnen triesl in I'raîîce. whierc
one oif titi' d:ifljc'tltirs enrotintercdI sias dotnt un case ai a break in tie circuit
tilt macines' tite invnriabiy btroit aui. A Sîviss terni htate suboihîtesi
plans oit titis systeîît for carrynrg flou horst-powe-r front Niagrara Val to
Chiceago. <lie> propose ta use to mtachines of zoo honrse-power. qnd 3,000
tolts. eîci i akintg a total Initiaîl pressure of 3o.aloo volts. and Allow ai lots

f . %on the lit Cotonting ona -y1tccm of goy. 0 in the mtacines,
it ualit wouRdt havue a total elici'ocy ai 6ao 'u mtos.u h rccemv

mog cut souid drive dtynamios wbicin 10<ron ssauld suppl>' curreot atan>' de.
sirttd patentuat dificrene. 'raking liste distance as ýoo oties, sicfinrt that la
gel tuie reattîts abiie stmitcd. ise siuulsi reqîuire n svire bnt-ingam dianteter af
albout .37 iochlibo No. co B. & S.- gauge) for n, catîpleze tioimiulc circuiît.
'ie total we.giît ai coîpier tsould titus lie soniriiîg aver tad3 tons. Ali
conuous current &ysîtti have flic mdvintage tbîtt a groind rt-cait-n ce
usciu. whluni. fur lute liaune tint efficiene' rerdticss lthe Imouni or gropper ta e<

donal rocqîircut for a <iso %vire circuit ; is tis îtropostd for tule Niagara Faits-
Cicasgo ttrotisubtsi0n.

Altcrnattng etirrcnli (auish a renodly soltion ai otan>' of flie dhll'mcîlties in
tht' prallcît of poster transmitssion. bout as yet %çc are un tise position rif tis_
mi of t-loîtt tis Gerutta pros-erli s.îys, Il ie had tuc seitp but itot n

s;oo. . liVe nre sont lîantîeredl iy anny catittîtator difficulty, neitiier are
wec obligesi ta lîttodie contents of such is îgi voltage as te lie dangerous,
cotller ai the gcocratîng or reccivmng al-ution. %Vc cans generate ai loti vol.
tage. trarnqform by menuicns of %tationar y appaur.s. vhiclti rcqises no furtiger
attri)t t a0 htigi voltage, titus tu lIt ratnsiîtted aivet lthe fine and agoui
re'imru in s10v Irsirt-d potî'ntîaî iliffreru oct nt tise sIther end. T'he otetsos
tivoi-es mulre toterstepeoîlent ponts. vonî thse fits colt of such a plant is genl-
cuill>' soiithat iîgiem titan wicore coîitinu'sas cuî-nemts arc usti. Furtiier,
for asternatîog eut-tents, the pictîcal irsist.ance af a %vire ts flot file saisie as
for camngous etîrrcnts. since perriadmicit>' andi self-inductton ot nos aise
lie eoiîhlrr-i. Il i no longs-r à constatnt quanîm>it %ha<cr'r the ctioent,
andi tri do rite- sene wito ste nia>' and offert do requise a Mos: of grenier
cross'îclion. Again tlic E M . now, varies twriodlical>' bctweeo zero
and a cernm ximnum . limnefitfective E. M. F. is tisertfoce otîiy oi çnnn.is
.aîd we muîst tiIitil.atc against a greniter voltage titan <bat indicaîed.

Whethcr ht bic adisuiblc ta tuse step.up and steîi'down Iransfortatera, tcolt
uii.pend on dlistance soc the fine Rosa ne co alluis. In ever' cas.. tht cosi
of gliii :or-nsfneers Inust lic bgaanccd against rtet mdditîonal cost of copper
oohcs thcy save.

'ht ordinar' niotor for simple ahe-iiratinz eut lents bas tht great drawîbackr
tont it sit onit sîart itîcif. Wittn runntog si must lic kepi in perfect syn-
eisroo'iu witt lte gengeratar sutuplyang it. lthe resaIt oi wviici s tittt whbr'
nv,-nilcfeli hicornes ta adcak haIt. souiieines wî: distrous resulis. Tht
on", way 1< can lie usu-ni ia diereiore Io ataori it b>' sorte independent meinus

ansi brtn ut lorp ta tite mequired speesi belore we lura on tise carrent ; te
loai canoan>lic appiccniera tiis been clone. In cases stieren one Ol
niotor is lo be supptitd froni lthe fine, and the fond is a constin ont. tht
s>'stes iraot bc lscif ta ads'antagc. A notable exeoiple. and the onis' one
oi sihici si-e knosi. hs tise mioing plant -. it Teilunide, Col.. installes i thz
Wesitinghtouse Conp.itt>' A potentiail différence 0f(3.000o volts ha usai and

Zao I-h. E' are tranisosittà2iesa. milels at an efl'tciencY Ai 7.% Titis plant ice
belies'c. i daoing ils wvork si-cl . is total piota'> cost is gîveta aI Simono per
II.P. deliveresi.

Ilut. Testa, santie Yrats ago brouglit out a netfrni of alternat cttrrem,î
moto: whuicis bas, .»icaer. a yet. niai bers put te poractcsl use, l'ie pon.
cipleins'oliedista hssinîproe. Take c.g. atfoun pote machine andi excite tt
iciii b>' menus of tso sepura<c altroating currents. opposite poRles bcbng
wound on tise sanie circuit. If tic gis-e t0 thesc contents n phase difference
of go degree. tht>' iili produce a nesuhtant magothc field i7hicit ahit rotat
witb the saitie pes-hodicity as that of the exciting esirrenta. Tht armature
needs no eomtatar ; fis coils are ail closesi un themselt'e3 and the cour-
renta indîiccd in thcm at-e of sucit a direction as ta cause il t revalveaits
tise resultisut field. Mr. Stan>. baîs laieR devisai a motar on tihicit be tuses
a, condenser t0 neutralise tnt cifhicts of self-induction. aindi stso a methosi
It' wiihi be c!aimgs the 'Tesla motos' cao bie used an an>' simple alternat car.
orent circuit. Stili another niew fat-m i t Iat ai Ganr. Il stells therefore
aitogtether probable ltat sieshail sooci have motors 'iviici cars bc stippliesi
fiant aty simple alternait carrent circuit and whicb will do tise ioh t-equir.
cd of thoron as sveî as cootinouatis cur-t on oters do slow; tis jill certan>'
lie a ver-v grt-et steps ho sdvance.

'As to'tise nies-ils of tht tr-phase atie-rnatiog carrent, fi çsossersses thse
sarnle adi-ansuges ls lthe simple aileroaiîng content, la tisai ut caos bc ehangedi
te an>' deuireul voltage by step ap andi step.dowo transforme-s. Tht system
receivrds ils dirst grcaî triai at the Fs-ankfort Elect n icai Exhibition in lthe
surnamer of 1891. siben lthe enecrgy of a wattsfall %v'as trauismittcd <romn Lauf.
fegi t0 Frankfort, n dusîmioce of taS miles. Thtis cxps-rimnt lia been s0
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etirefuiiy describisi andt s0 mut uiscussed in nil the ienginccriiig impers lthai
1 nced not talle up Uinie in further c-.Iptnn:ttion, iîe unàtrriy iig prlnciîîie
Io the sanie as it of the Tésia niotor. 'l'le arninture of %tc dynanio lis so
commnutil m %0 tllo- m i lverc steaeeaîrAti currents tmbilenng il%
V hase by aao degrt.u. whiciî current% are sent oui over tlirr cimmCtiill %%Ires.
%. r n suitable sntor Ive have Uie chituce of two, tytics. vit.; a tes cisc tri-
plime dynamno nut a nmachine like thmt ci Mr. fesa iimvin~ its arnmature
toits short circution at îhcm%elves . ilte phaêse diffcrenc bing 120 lie mes.
fltcre mvlIe bcIn tlîl caise due~i l'cbs c futtther ativ.întige is c ilit-
td for titis systeil lnt Ilmot suily a defittte rotsinon of sit eatlaî
field but also n ieiiiiie direcetion #)f rotation, but %te iibnk bîlis thes 1 ints
catî esîifmîîtyaut by nltns ol the twu piitse cuirmnt.

The brsi na ititi type of tn.-plise silo% ors, filkesitesyîtclironoîts. si ni;iieaultr-
nating niator. nuut harnionize In phase %vitlî the generator, it is. ilterefamer.
not necessar ily self.stattlng. iiough il mviii star t wltih te gcncrtor. lis fiells
nitic becxcitcdl I)v continuîîus currents. i lie seconti type %%,ii st'tit usel1.
cven under Ibravy fond, ati of course requit-a no) sepAaie ficit excttion
is speeu is nlàt taîrly consîtant under variations of tuait. i lic PUma /e ri«a;t
il orld of last week cotittatîs a very interresting table of effctcracy aînd otiier
dets for sitîîl machines of Uitis chts. cotttpiied lty site Qerion Cottiltnf of

SaIzltiud. W'th titis iîcor ste lri.îtiasc s> stein vitould bc qitt lis att1-
nrcial for central %tation distribtiîon as fle continuous curretitt. Moe.

ocrc. liy limanîs of si;kctnlly tctgnied niotor iyitantos. il caiti l sinas-
to iu' covmintuous cuuiitîs ot any titslieti %vtange. \%. c tîaîmdd tis

igattîfarsu enetgy front a large and oîhcerwibe inasccessile source ovcr a con.
sidertîbie distance andi s-!,,It:y curictiteitîter ntteritating or continuoiis ltI îtty
diesired poiententl ditfilence aînd for nny tesireil ptutî'Ase.

At site 1hîînktort.i.auflcn plait. cîtrittt mîtîs get-iene nian poiential of s0
volts 11111 stîeitgtl of î4cOaîtîpeýtti. An tîmeragd Prcsurte 0f 10-o0O volts
ias carried on the fine. for whiicli a copper Viirc 4 'tl, in ditîaecr waiî 1,eitt
-about No. 6 Bl. & S. gîmîtg. l'ie capamcit' orf lie gencutttrg plant %vias 300
11. R'. transniîttlîg 8011. F., 'in CfliciencY Of 7â'/. liait lanei ihe toal
cost lier H. I. miel ivercut was statcd t0 beabout $282 oo of mîlicit $23600 %Vas
for lte uine. Icavting $46.oo per~ Il. V'. for site itiaciiuiîcry. i he utaclitery
tere mcmlviit l diti tsignml for mie LauTsien.licibunn plant, nitichit ilnow

in suiccesî%fi operation.
haîtnting up thcn. 0f site différent sysîcaîs now in iseu for te trais

nitîsion cf rntcrgy. in cases of any considembie distance ste cicc-rîcal niieli.
ods tn.îie îttudoublediy as lictier shitong in p~oint et cfliciettcy tirai any of
flic pureiy nîchattiicai nictiods. nnd the> have aiso ttiuch te advaffligr in
first cost. Rt-i.ity. titeircfofe' lte probtîbtitties of buccess rirc tn .ltai of
uectiomi niethiods. NViiicii of tutse is te best one, viii depentio Oit ini-
stances andi must bc decidcd sepatmuliy for taicts case ; it is ali ai titter of
diolt.ars nnd cens. So soon as te tisatîtce excecîls a fcw tuites the lest %tr-
sion current of course draps out of consideraton. For nsoderate dîml.inces,
not ovcrstx 10 cgit ties. ave thînk conlinucus cuirrnt oppairtus mviii rrner.
aiiy bic fuund the its suilabie. If wc wai to suppiy a nutîthet cl large
nittors. mtch mu-ilt varying ioad. the profitet mviii bc dificuil,. lut it ili be s0
in any case.

For long disîtanices, lte tri.phasc cuitent is. Ive think. at present te sitost
suitabic. amnd Utiere ai e ntans, instances whiere large %tâter posters noîv going

10, waste cautd taus lic utilitd. Vhcther wue shail evar bce abue t0 transmit
power over sucit gmt-ai dist.trces as froni Niagara Faits lo Lhicuigo or iN.e%
York and de;îver it citcuipcr tin si can liu there procul us. to Saiy ste
Icasi. very dotibilul. There il tto occasion for it, for. granted duiat it couid
lie donc. me couid certainiy gel nearer la lte source cf suppi>', and ilits cf.
fect a stili grenter sitving.

DISCUSSION.

Mieo President; I notice that in your paper you dent wvti dis-
tances of from tavo t0 five miles, and dieu very mauch larger dis-
lanîces, such as front New York t0 Niagara Faits, and front
Niagara Fails te Torontto. 1 mcould like te %ý you ta gIve ýGur
oîsinun whlether tise piobabilities are mIn iaut of powcr bettîg
transnslitted front Niagara Faits te Buffatlo as ciieaply as il could
bc Reneratcd witis coal pîirchascd thereabouts?

MNr. Brcith;îupt :I certainly thin]- il can bc done, M\r. Presi-
dent. There has been so inuch said about it thai 1 purpjosciy
avotded tîît in illy palier. 1 expect dutit iviulsn a ycar or two
power can bc deiivercd in Buffalo chocaper iin ut cati bc pro-
dttce1 ilhre by ordinary ste;tna ens'ines ini sinail qualnties.
Wien you Cet a vcry large steans plant, sucit as a toîsand
horbe poutie engiue, ith alit the hest itnprokemenlsi sucs as
triple expansion tyiindcrs and s0 on, p)omme>r tileresis compaLra
tiely ctalit t00, cspcci.iliy in Buffalo, wltere toi i ilt. In
flint case peth:tps flice difféence beimmeen thic tîvo systerrs %voiid
not bc greai. But for ordinary inachincry, in susali qîtanlities,
frout eise or ive te fifty lsorsepoiver, or anylthiîg like tit, it
sembi t0 nie that flise Buffitio plaint shouid be able 10 du business.
0f course, 1 do tiot want te express a pos itive v'uew, because it
mst ho detcrisaiuod by tlie circumslances of the case.
The Presitlent . 0f course miy question was rather sectionai.

No rloubt, many people believe îî can hie clone comsmercial-
iy, although the expeuiment may flot be se far advanced. At
tise sanie tiime, the pl-tnt tîsat is in course of constructionu, ansd
tise imnnse force of Niagara Faits can bc uîilizd 10 drive
nianufactorios on tlie spot. If il is deteruiucnd in the near futture
that ste clc,.trà-Lal buincsa is flot going t0 parsl oui, il mmiii bo
very easy it, drap thttt part of the schesne, antd utilise flic povvcr
of that canal on flie spot, as at present thcy are asot commaitted
t0 any particular system.

MIr. Wickcns : If si be possible te produce this current nt the
Faits and carry it te Bufifalo for as i ittle usoney as il can be
nmade in Buffalo, atter fltc line is carried te the cîty ansd you be-
gin to make the distribution ail om'er the city, tip mie thîs little
factory, and down !ni that little factory, yoîu have got to makze
reductions, as I understand, in tîsis scîseme. WVitt not there be
a loss there? If tbis powver was condîîcied to Bufitlo; to a large
station, and uîîilzed tltcre, ilion, of course, losses woulci occur
avîsen the carrent meas re-made, ats it wvei, atnd being clîstributed
in that city. If the sclietne miii drime a I.îrîýc patter ztation ini
Buffalo as cheaply abî a laîge tt.ctiuýî i.an bo driau L~y bleant
powmer, then tise distributitin trai the dynamto in iliat slttion wil
be the saine as to-day, and Ive ictsow mvhat it is. But *thffe
scheme miii not do that, miii orsiy reach places that are driven

mm-uit stsali isowers, mm-iy, ave knom tiîmt flite st of tirs% Iing simaili
stcaîts pcsîmer is ilsucli greater tais lfga ilie distribtion lias
gai Ios gio tîtleso ç;itiail aises; si is a1 quîestionî wilter ne ceti
mu'cn': caîititerbalaîice tlicailier, andî go 1150 filie saille liolo il
cause ou( orniiost.

Mr. I;rci, iiaîtpt . lThe only qtuestion us vlteîlier yoti cati de.
lît-er fronst the dIvîarno at lit tiao clteaper thaît il is su,îpicd b>'

nîcaîts powîer iliere. If tîtat tratlsiiissists hecoies miii accutîs-
piiislîd tact, the ioss mvoiuld bo vol- sîsî.îI. *'li.t pisoj u c os tnot
cotse tuo tlic qutestioni, ljcitise t f' cî tn briîig il itere, fiscal
yoii Lait sî.îrl a disîî ibîto pslanit frot tere jîtat as clieat) as
frot flit.e lr. It ts a iatier of cicîricai enigineerinsg. V'ois

Mat sientlrc %vital fle ioss is in Ille lirst d yuaiia, atd I filte hune,
ansd c;îtî gel at e.xaicU> viat pcïestgc o % vol 'Ir mii houciel "CI-cd at tlic usotor, ansd frotti dtu t anc cii>- limlre %% littir si

viii lia> boter (htall flie nîlicr.
rThe i'residcîîî i undeirsîaîd flint sofî coal, for sîcatîs iîur-

ases, c-ans bc purcliaseu its Iluffiia at frotnt $i.oo la) $1.6o îset
ton. If flit is flie case, tltc jtrobabiiities aru tlî.t flic eleLtrit.
cotîmntîs nat 4m it. Vomm -.. ai figure lait, sf .. ourse, %tu% .m li v1 t
il mouid cost lier hsorse pomme-, lakiutsg ail oîclunary mmcii colissîruct-
c tt iglî psressture eiguise. 'l'ic aitîntis fouir îsausds uer liorse

powier per hour, ansd fltc total expenditure Co ,r ftuci is nat m'cry
g reat. If yoît bcgiîs riglit ai flie natcr *l Niagia.ra Faits, yo

hia% c fltc t.ost of tonatrituiî ofiliese lit-ge iuytîIiraitm.mors tity
msust pa.y interest au fle cant of caîsînuctuon, aîsd Ilion, you
nusts retîseîîsher, tere mviii bc interest ot file cost tnot only of
file imlater fltnt gocs titrougîs flie tutnel, but itere is tlie %vaetr
tîtat miii go tiîrotugî flie sock, )ou sectl thait lias te ho figur.
cci. Titere is lsa ciotubt tat coîscerîsiti-ali e caîsitalizeui ut a1
mtis higir atîsount lisais lie actîtai auUay. Titat has ta ho

cattsidercd. Votir pommer is gaing to cost you a certain aîîsotit
aI lIte 1 11asdtes yaîî ham-e a itydraîtiic: (titte 10îaittaiis,

tîîrbiîse uit tels andi sa ou, anud mas~chiner)- wmon t ruts fur soting.
TIlin titere atre geuseratorb andI dyniamos, -iatem'cr is gaiug t0
bc îtsed, flic), til tecîtire iookîng afitr. A l;îrge îîîtsîiber of ttic

mitbers liore k-iotv whit il mîeanus ta tîainînits a dyniamso.
'l'ien titero are flie transforisrs, frei oit tî 10igis tension , tlic
itigît tension transsformîer miii of courbe bo a cdestruuctive climent.

Ii. ai ctry mccii ta say liî;î hy usbing fle aitcrtsatitsg cîtrrct si
mviii do0 tlie mork ilseif ; tîtase cf yoîî %-it have traissftrirsers miii
kuame tliat flic),, too, mire tickiisit caîlie Io itatudle, csîîcci;iiy fif-

feon or lmventy ive tousand voclts. Titan yoîu hsave flite ue, its-
tercsl an tisat atla), t.anstruttian, and cost of riglit of may, ani
aIl tlitoe iatteri, ta bo takoen ini consîcleratiaî, nt a1 disîruhut-
ing pliace ttilBuff-alo, and transformeios again. So, hy thc finse
you %%-ouil gel il 1te i constituser, ih is an oison queistion mlicther
ut mmnulct say or not.

NIr. I)tigisî: M r. l>rcsitdcnî, as i suppose tîtese meetings ivili
close to-day, I mmislî t0 sîy dtts is tile fiust op~port uîsity 1 have
liai f ;ttetiditg your mieetinîgs, and i mm-u t tell yout Ito murli
I have heen intcresîccl in tile palieors thaI hiave hoon rcad to-day.
I lime tried tu Leepts.d of Mm.tltms eteetlusmg tus iîOtm
ut ml oiet.trit..tl in.titers, andi flie ( nsL'cjiince us it.î i rouli> k-nie
very tittte about thc tlsîni, as the fueld us s0 lai go tuat ane %m-so
tries ta k-ccp tr:tcl of it lii can auiy (Io so ti a vory sîtperttciai
matster. I (lo no. k-not er c muîch about an> sisc6al sthljcct,
hît i try te kts1om a littho about emcvting, anud flie paliers I
have lic.trd .ippuiar tu site o bc ho motîrfiuiiy suggestivc. ruta.t of
NIr. I. G. Biack, rend tits tstornutg, i îliin, aii mviii agrec, iVas

cxcccdiisgiy înterosting. One idea sitggcstcd, tliat tîsore is al
fii %li ent il pays t0 smashs an elccri. Laisp.isb sotsîetiing lie%%
I thmnk mme htave ainm.y: tlutoa.h î.iter more of Itoît- iuiig mm-

could iss,îke ut lasI. 'l'iou Prof. Ruschruui-is papepr, antfic tisekt
one by Mr. Iîreiîhaupî, i min sure utc sisail alh ho giad t0 ham'e
ttc opportîinity of reading mu-len printed. i îink cecry miiiber
of the Asf iciation is doojîly indchbtcd la flie gentlemuen mmito have
read tho.se papors la us, %misidi îlsey havei' et-idcuîîy taken se
niu.tl paimns te jîrefpare. I hiae irtuili picasure mn mom'uîg al mate
of thanks t0 'Mlr. Brctbaupt, for tie paper lie itas juil rend.

Tihe msotion %t-as secondcd hy Mvr. MeIcFarlane and carrieci.

TRADE NOTES.
The London Eltciricai Works Co., tînder the same managceîset nis the

London Machine'Tool La. * lias recenîiy coitntsenced site mnttifa~cture of
eiectric motors at London, Ont.

lit London 'Mîduinc Tuai Cuniray te rety ..unstrutcda~ it-
nuotit faille umghtng about 25 tons, for Aiex. 1'ieck. of Ulttme, Il stitl bt
tîsed In ste construction of hcam'y iacltnery. buds as tingine cylinciers.
stiicit cam li turncd len fautinh ditanîcter or lengt. il is said ltai no file
of such dimensions w-ze; eer before builtitn Canada.

The Ottawea Electric Liglui Co. htave reccntiy moved int their new
.station. The>' have niitîcnaiiy increiseti tîter plant. aitl hatve nomv oneo0
te finest arc stations tn the Domînion. A feutte et lthe plant us lte LUec

enittrciy of rope drives for main transnmissions, crecteci and suppieui by Ic
Dodgc Wood Spit Puile>' Co..* of Toronto. under their patent systenu.
Tiiere are to niain drives frons lthe stattr whieei shafts to inain driving

shaf s, itaving a ciupmcity of 3S0 hl. 1). raci. Ali iron groovcd pulicys arc
misec. and tte sitent, positive anti stcad> msanner in whiict the pori
uransnuuuîcti. as .t greatti suuaf.tiun tu ail conLt:rncti, .înis .mé .sa aotter ai
miuci nterest Io poster users un generai. Engineers and nicianical super-
intendenis stio aIre stili skepticai on lte question of rotte dravung. umould firit
muet ta interest temn trount Otitaa Hiuil anti vicinity.
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liAtIt1ON ON.,Feb. 16, 1893.
lditor iEi.K(.riiCAL Nts

Slt.t-At a teceni regular meeting of the aboya association,
b1r. D. 'Iliison, Cenerai 'Manager of the Hamilton Electric
Liglit and l'owcr Conmpany', gave a taik on cecctricity. MIr.
Thomaîson bail double and single arc lamps, incandescent liîgbt
volt melters, anpere melers, transformers, a smiall dlynamio andI
motar ail runining in aur bail, s0 thai on aur arrivai il lookcd
like a testing roonii.

MNr. Thomanson, in intraducing die subject, said lie didn't pro.
pose to go ini any extentled or profound expianation ai the
inany uses orule elncity, but simply ta showv some ai the appara.
tus in uise for siriking practicai application ai eleciricit>' for camn-
niercial pîirposes. Ile described the methodoaioperating incan-
descent liglit, the v:triaus metiiods ai %viriiîg, etc. H-e explained
the stneet railwiy construction and apcraiion, tic nature andI
uses cf bonds, grounds anîd feeders. 1 le aiso clearly described
tbe electric molar, iiiustrating lais rcmarks by illustra tions on
the black.board, andi with tic niotar in aperation on the plat-
fonn thie dynamnoand generatotr wene likewise cxplained, as wveil
as the différent currents, lion currenîs are made ta alternait and
the fnequency alalternation. In conclusion bie referred ta anc
af the laiesi mens ai employing the clectric current caMmer-
Cially, ViL, for lîeatîng purposes, and describcd how the current
was passed inta a coi[ ani lia% brait %vas produced by the resis-
tance afiered ta ils passage.

Mn. Thîomson cooked griddle cakes b>' the aid ofia little edec-
tric griddle antI disînibuicd theni aniong the audience. This is

the first cooking donc b>' elcctriciîy in Hamilton.
ln closing the lectuner said that lie bail nat a particle ai doubt

thai m.any afii lus e.îrcns %ould 1le la sec the day ithen t oal as
.1 mearýnb Of pIsutdu.ng hcat in houbr-b %%ould bc entîrciy rcplaccd
by electrîcit>'.

At the close a cordial vote afi îhanks wîas passed ta 'Mr. Thom-
son for bis instructive address, afier which 'Mr. Gouglu, ai Tor-
onto, Mn. htlack., Manager afube G. N. NV. Telegrapu Co., and
AId. Dewey :îiso ligbly complimen!ed hii.

LETTER 0F THANKS.
Edior EUCXCTRICAL Nanas.

Stt,-I wisb tlîrougli tit colutinns ai the NEws ta conve>' my
sincere tbanks ta tht niemibers ai Ottawa NO. 7, C. A. S. E.,
and especiail>' ta lBras. J. Tbompson, R. Robent, A. Gaul, J.
Latour, J. CoNvan and-Crbeti, for thte v'ry kind manner in
wbich 1 wîas irenîed b>' îbem on nît' necent visit ta Ottawa for
the purpose ai organitîîîg Na. 7 Association. 1 was througb
ilici ,nls~ en~lta bi, ài al'. the t;u ernnient busidang.sl
intludisij the t elug-c.ai lepartincnt, ublich %vas mosi inicresi-
ing ; also thc l'aient I)epairtment, in the niodel room, af wlîicli
onc could casily spend a day, lookzing aver the ihousands ai
models.

AIl the cecctric liglht andI sîreet riiluray power stations %wenc
visitcd, and ni> sta>' -was made sa thorougbly enjayable that 1
%'aç bith ta Ir-ive wben thetlime came. For genuint gaod-
bcariednes> .ind sot'.ab;ilty ;t nould bc a hard matiez tu beat
the boa>s ai Osttva.

b retuain, yaurs inul>',
Aî.iiERtT E. EIruIzys,

P'resident Executive, C. A. S. E.

A GUELPH STEAM PLANT.
Editor ELumcni(.-.i. '%%%s

SR,- 1 vssiîed G;uclph a short limse since, andI amcng tht
sîcamn plants in th.ît busy Ultle city are several whicb neflect
credit on tht cnginens in charge, and should bc a source ai
pride ta tht cwners Ont in particular, is the plant which sup-

plies the nmotive poiver in Messrs. Bell & Col's ongant andI piano
f'aclar>.

Ilht plant consisis of 3 horizontal tubulan boilers as foliaws:
Ont W6' (o and twa 14' ,x6o, wbich are Ced uith plunger
puinps andtI wo exhausi injectons. The angine is an 18'x42"
WVheclock 'non condensing~, wbich is develaping i 5o H.P. ac-
cording ta ctrd> taken b> a Thonapsn improved ind'cator,
%nhii.h is aluitys t-nnemted on tht eninne, cards being taken
ever>' wcck. The lighting plant cansists a! tivo 325 light t6 c.p.
go volt Brusi, incandescent dynamos andI anc 7S light i6 c.p. go

voit Kay dynamo, the latter bcing used for day service and the
tonner for nighî. The building is hcaîted throughout b>' exbaust
steam. Mie systcm %vas constructcd by Mr. R. Bell, the engin-
cer in chargie, who is aniember of GuelpliNo. 6, C.A.S.E. Mr.
Bell lias in operation a ver>' ingenious litîle clecîricai appatus'
for stopping his engine by an>' crployces in an>' part of the
building iii case of accident. By simply pusbing rbutton two
magncîs in engine roois are causcd to attract a small armature,
te uesult af whicli is tlîat a littie boit is shot, and off goes the

gavernor beli of the cagine. The result is that the stean; valves
arc disengageci and the engine comcs ta a stand'.tiIl. Anyone
wvho understands the construction of thie Wh'ieclock engine wvill
reaclily sec haw tbis is accomplishedt. The Main drive is a rape
transmnission, and ic device spoken of above is so :îrranged tlîat
should an>' of the ropes commence to break or give way, the
engineer is ai once notificd, as the engine stops. The maite
around this steamn plant appears ta be "Cleanliness is next ta
Godliness," for everytbing is clean and brighît; there is a place
for everything andi everything is kept in its place. Mr. Green is
justly proud of bis plant, and the wrifcr takes ibis opportunit>' of
thanking hinm for the few pleasant hours hie bpent in Guelph in
the compainy ai himself andi famiiy.

Yours irul>',
A. E.. EDKINS.

OTTAWA NO. 7 C. A. S. E.
At the inauguration of the above association briefi>' referred

t0 in the NEWVS for Februar, Mr Edkins, President af the
Executive, addresscd tbe inembers on thc objects and aims of
thc Association as follows:-

1 cans assure you ihat the Canadian Association af Stationary
Engineers as~ a body, and iîysclf and brother officers ai the
Exectiive Coun,.1i in pitrtkcular, itre %et), proud af the engineers
af thc cit oi Otîawa for having made buc.h ani excellent stant as a
brainch of ibe Canadian Association of Sîatinary Enginers
W~lien 1 first communicated witb Bmo. F. Robert, wi:lî a vieîv ta
foi ming an Association in this cil>', 1 cxpected tbat it wauld (if
startcd ai ail) be con:posed ai not more than 15 members. 1
was, ta sa>' tbe lenst, ver>' iuca sunpriscd whcn 1 received word
ibai yau biad determined ta organize Wiib 34 members. This is
ic bcst start which ive have had, wih the exception of 'Monireal
No. z, whicb is caînposed ai engincers of French Canadian
naîionality, and wvhich startelI out wiib ncarly too members.

Taking iat consideration the size and population ai thc dif-
férent cihies, and the number ai steani plants in each, ibis
Association must be regarded as being a credit ta Ottawa and
ta yourselves.as enigincers.

l'he main abject.of ihe 1Canadian Association ai Siaxianary
Engineers is ta unite engineens for the purpose ai instruction,
and ta assist zienibers wblo are oui af employment ta secure the
samne. A large number ai miaiiufatcturers have looked vipon
thc Assoi.laion %%iih !subpa--in, belacing that si -.as instituied
for the purpose ai crcating sirife bettacen tbe members and ihecir
emplayers in regard ta mages. This is nlot, for ivas it ever the
abject ai ibis Association. Wliat N'e do in regard ta ihe %Ytge
qucstion is ibis: We hold aur mecetings îwice a month, and afier
the routine business has bern disposed ai, an hour or mare is
spenit discussing different prablcms such as are met wvith
in Uic daily ;tarkoaia sinidanarTy nginer. If abrother engincer
ineets %vitb any diffic.uliîy witb the machiner under bis charge
hc cani bring it tirp belore bis Association and gel the benefit ai
thc cexPcrienLe 0 othcrs. Tu f.t.&htaîe tins femtue most of thc
Associations have a small box, whicb ib plzced autside the meet-
ing room door. fI an>' brother wisbcs ta ask. a question, hc can
put i in vnting and drap it ia the "question box I before
cntcning the rooni, and whicn " Good of the Orden"' business is
reached, the conductor brings in the box ta the President, wbo
reads the questions oui ta tbe meeting. fi afien resuts; that a
general discussion takes place, and the niezber who askcd the

uestion, generally geis the information he needs, xvhilc ni
thc, sa11me time no anc knows whoic is asking the question. This
metbod bas given excellent satisfaction in other Associations
and 1 conîmend it ta yau for considcrnton.

Eatch Ass«ociation bas alsa a blackboard, and we make it a

roinit ta try ta have somte irnber give somcthing in the fine ai
fgîîrine out a problein ai .. ach metin. In ibis way wc are
educaîîng caeb other to f111 betier positions when îhcv turn up,
and aiso making aur services more acceptable and wortb nmane
money taouremplay-ers There.tre but fevmen îvhoown steam

plants wbo would nlot be wiiiing ta pay an1 cnlgùieer a litile mar*
or his seriî.ts if hc could prove conclusively that hc had the

ability ta run Isis. plant in an ecanomical manner. Thene arc
lots ai men running sicam plants -.,,o have flot had the nece-s-
sary experience as finemens ta make îbcni enincers, andI con-
sequcntiy aie flot wvorh the salary tbey are paid, even îhougb it
be small. On the question of %nages, then,-whatithe Association
endeavans ta do is, ta unite'all practical siatianary engineers
who bave had ai least threc years experience in charge ai bolers;
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and engines, (or as firemen) for the purpose of meeting toether
socially and for mutual instruction in our callingï. It wvould be
wvorse than nonsense tu set up a scale of wvages for enginees, as
what would be a fair reinuneration for a mani on one plant, say
of-200a H. P. would bcoeut of the question on a plant Of 30 H. la.
in a small factory.

What we believe is this (and the past experience ef the C. A.
S.E. proves ils corrcctness), that mnent wvill brine ils owvn:rewa.-rd,
and if an engincer is sober, steady and industnous and makes
himiseliconipetent, ho is bound ta bc successful in hais caslling.
1 coutl give you the names of engineers %who icone receiving
wages nt the rate OF $9.00 par iveck less thari four years ago,
who to-day aie in responsible positions, and arc holding thc
samo wvith credit ta themselvos and the C. A. S. E. These
men joined the Association, attcnded the meetings, and took an
active part in the proceedings, thercby' fitting thenselves for
a better position, and îvhen such a position turned up îhey got
It.

Some people are inclined tu tbink that owing ta the rapid
stnides made by eiectricity ac a motive potver during the past
fcw years engineers ivill sooni ail be out ef a job. I take a far
different viewv myself cf this matter. In fact 1 consider that the
outlook for expcricnced and practical stationnîy engincers neyer
was botter. 1 amn avareo the fact that many srnalf plants have
been convenîed ta clectric powers, but in those places the
ownens nine -imes out ot ton nover did employ an engineor.
Where there is trater poiven, of course, some et these engines are
replaced by matons, the current for %vhich is generated by water
power, but oni the ethor band large power stations are being
erected aIl over the country, and in each of theso places a staff
of competent onginoors wil be required, and wili receivo good
remuneration for their services.

It is becoming very plain that we must bestir ourselvos, if we
mntend ta keep up with the niarch of progrcss in steain, engineering.
Steani and elecrcily are coming into closer and neaner quarlers
eacb year, andi you can hardly enter the engine reom of any
largo luctory now witbout secing a dynamo, used cither for light.
ing or power. The mon who are oxpected ta take charge of
this mach iery are the enginoons. In this connection the benefit
ef theso Assor.rations again becomos apparent, as the enginoor
veho bas had experkence in handling eioctric rnachinery can give
practical pzinters ta other members who have flot as yet, but
may at any tume bcecalled upon ta takze charge of such machines.

As mny if not aIl of you are avare, ivo have tried on sevènal1
occasions ta get a Bill passed ta provide for the licensing et
stationary enffinecrs, but s0 fasr have been unsuccessfui in aur
endeaveurs. Twvo ycans.ago the Ontario House passed a Bi
praviding for the examining of and granting certificates ta ail
stationary engincers who îvished ta pass. They incorporatod a
Board for this purpose, et which 1 have the honor of being a
men'ber. Quise a numbor of engineers have takzen out cortifi-
cates under the Ontario Act, but ive are nos satisfied yeî. ht is
oniy a matter cf lime, and net a veny long timo cithen, bofone
eveny enginoor will be forced ta, prove ta the auhorities that hoe
bias hand the necessany experionce ta enable bura ta take charge
of-a steani boiter and engine, and ihus give a guarantco that the
lives et employeces in tactanies and sbops are neasonabiy secure
during their hours of toi]. Sorne enginoors fight shy aof such a
legisiative measure, for the tesson, as tlacy s-ay, titat thcy Iai.k
education, withaut which thocy appear to, think tboy would be
unabie ta, pass thein exarnination. This is a mistakoc on their
part. I can assure you that the Canadian Association of
Stasionary Engineers does flot wvish to socure thc passage ef any
legisiation wvbich wouid put a mari out cf a position iwhichlieh
bad proved.his capability to fil], perhaps by ma.-ny ycans cf
efficient service as engineer, ovcn though hoe right bc iacking in
estimation and îbeory. WVhat we desine is ta elevate aur calling
tu a fair standard, and prevent manufacturera fnom ornpioying
teamssers, clorks, gravers and shoomakons ta fi11 positions as
engineers Therc are plenty et men who have land experionce
as firemen and eangineers tu occupy a.l the positions,. without
causing nny inconvenience tu the stoani users tin securing mon
who are cxperienced. It is flot nocessary for a mari tu ho weil
up in theory and figures ta eniable bim to become a praficiont
engineer, but if an enaginenis inclined ta study and worl, bu.
self upin tbeenry, in ad ditian ta bis eveny day practice, 1 have nos
the sii4btcst besitation in saying that hoe %vif, find hiniscîf wl
repaid in tbe shape of botter wages, and a more agreceabio posi-
tion wberc there is Ioss manual labor and more tbinking. WVe
must'bcar ini mind thcold saying, there is aiw-ays, rooni at the top.
In conclusion lot me say that you will bc certain ta have your
oun littie troubles in the Association just the saine as ve bave
had in other cities, but tbeso noosi net scriousiy impair youn
progress if you lave Up to the obligation ivbicb you bave taken,
and try ta remember the tact that, because a brother bolds a
différent opinion froni yourseit on any subject hoe is flot in cari-
sequence aknow-nothing. Every man bas bis own opinion, and
ever tman sbeuid respect the opinion of another, even though
it may flot accord wisb his own. If you k-cep the chiot abjects
ef this Association ini viow 1 have no besitation in saying that
you ciill one and ail greatiy benofit tbcreby.

1 aganncongrasuiatc you on tbe grand stant you have made
in erganising an asL-sociaition in this beautiful city, and I sincercly
trust that Ottawa Atsociation No. 7 may have a long and usefulý
lite before it, and that tbe time mnay nover corne wben you shail

reget the stop you have tickens to-nighs ait bet.omiiiig il part et the
C. A. S. E. _ _ _ _ _ _

SPARKS.
Ile consolidaîinna of the threc eieciric lighiing canîpantles nt Ottawa is

srsld ta hc under considenition.
Nte.rly 2.ooca etiesl cars are runnirîg in the Uniltid States. Boston

atone lias about lci sues of electricaliy operated roads. Severai systenîs
have been developed te n perfection that insures sînoath a d rcgular s!rvice.
Otiier sysîcras are nil in the expetinienîal stige.-2cieirflr A,,en cap.

According la the decision et the Supreme Court of .tinnesota. tin the case
af Mati:z vs. St. Paul Cty Ratlway Comipaqs, standing on ilic rvar plaifornt
of a mioving strec-l car. even when there is roota insirle. Is not. under ardu.
n.sry circunstances. negligence per se. nt tcat ln the absence aof.îny ptib.
iisied rule af tii: carrier forbidduing il.

Tie capital stock et the Hamuiton Elecîric Light andi Power Co. has hcen
increaset ta $S.oooo. Ai the annual meeting helti a few days rîgo. tic
toliowing otticers werc electeti .- R. Thromson. îpresident . J. NI. Lottrrcige.
vice-president ; J. V. Tecirel, Q. C.. secretary treasurer; dircctors, Robert
Evans, Aid. D. R. Dewey, Jolin Knox. af Hamiton. and I. NI. lelciiît. S.
F. bMeKinnon, A. Il. Campbell, Toronto.

Il lias heen known for nsany years chat Iead pipes frequentiy suflter front
corrosion when laid in certain kinds af carth. while certain waters rit away
the bnside:. During tii: discussion on a palier on Caibles as n a meeting of
the studenîs af the Institution of Electrîcal Enguneer. MnI. A. T. Werghî.
mani menlionethelb case of the Loch Katrne waler at Glasgowv. Ic stiset
chat ibis water containci fmce carhonic aciti. which attackci the iead. andi
abat the fault was corrected b>' treating tihe supply with cbalk. lic pro.
posed. theretore. ta imbeti ie.ad.covcred cables in chalk.

Thi: siirered copper wires. as weil as the gauzc. employed ian lire brushes
for dynanins have several anconvenrences On tire calcher biandi. carbon lias
nos yet receifet -a C.tr trial. A Pa.ris mianufacturer hias corîstructeti brushes
torneti ai inetai plates. frota o.2 ta o.3 iiUlirncres tlrick. %villa a haists of
copper. The plates are foided and placei anr uapon anaither. until the aura.
brr is sufficient ta attain the: necessary thickness. Tise brushes .: satid
ta do away %villa sparks. and lessen the wear ,and t.it ofaa the cu-rmariatur.
Only experiments ai long duration wiilerîible the real valueo aihhescbruslîea%
ta hc determined.L-London Ehdttial Ra-vie'.

It is fonund front txpenience that a short fuse :iii carry marc carrent tihan
a long on: befare blowtng. This ts an account af the: terminis condutreing
the heat away rapidly and se coolrng the fuse. It is .iiso round chat the
current requireti to blow a fuse wtill depenti ta a consid=rlulc extent ipon
the size of the terminais. Thse necessary lengsh for a fuse wtli also cary
witb the arnount oteuarrent is caries. For instance. the fuse an a line af fivc
laraps in ses on a Soc, volt circuit. taking 34 "atnperc. neeti be only X ai
an inch long, wlrile a =oo amper fuse on a Soo volt circuit should be 4 Or 5
iches long.
A compansori ai the canstituenîs af sorteof athe dîtffrent fartas af liglit

shows the following proportions :
kE> GREEN PrLUE vla.b-

Sunlight................ .4 1.6 o.3 aXI
Electric Light ............ 2.0 1.0 0.8 1.0
Paraffin ................ 3.0 0.o6 0.2 Ma

Il wall (rus besecn chast che ecrtirmç liglt cuni-lins a 3n.teî nurral,r ul ause
rays .hich belong la thc reti entt ai the so!ar %pectruna. .%agd an thaa resticet
mass nearly rescrnthles the sunlight. neet tn tihe electic iglt catîtes the
paraflin, and last oa al gas. Il bas been proved that the: raya which belong
ta the reti ed ai lthe spectrn. tihai as. thase of ilh: grcarest wvave tengîli. are
those which are niosu iialel to irntat irie retrna. In thîs respec.tiliercfore.
elcetrae iluminatron stands out as supessor ta its oapponenas.

Tii: ' ontrcal Auer lnc-tndescent Light Company bas bccria incarporatei
at MIontrr.d with a capital stock of $i.ooo.oao. ta m.îrutacture andi sîrî,piy
clectrit cniergy for commercial purpascs. «Thec i -nandcàscnt 1-glîs as
produccd fron artiinary iliumirtating gris b>' a speccial farta, ai humer it-
tiched ta any cxisting g.is-fittinc. A cotton wovea anantie. about 2 iri. an
dLamtecr andi 7 in. long. is cttppcd in a soluttoni ai the: salts of a refrîcsing
metl biained frotamenazite. It as then wrxrng out and draeci ocr a farm.
er ta gave it proper shape. lTic tranîle as tleri set an fine antheii cosion as
entirel>' eonsutaed. -and tise lient concerts tie saîts ai the risatencal san, an
oxide. Tic amande is then pLtceti aven the blue flaca: ai a Btunseni tuner.
which brings it instantly tai incandescenc-e. Il is ebsirnet abat the cost ai
tuls light is ver>' mrnch lias than that ai orainar>' gas. seusile thiluirsrnaîrng
power is much grenier- Ille inventor is Dr. Cari A~uer. a native of Atasîria
andi a graduat, of licicelburg University'.

Mni. rontass useti te get nad ai thm naccesstiy of .çtcnt tackices. andi a gooti
mn ar> sher inconcenieîsî thing-s. whea' bce furnushset a power plant. says
.1ffial. Hiis stcan cylanders. coniderei tin theuiselvcs as pawer praducr.rs.
did net scemn particulani>' cca<somical. But tii: weac point of tie engin: lie
supplcînented bystrong points in iih: boler end of bis cornbinaîtior. Hlis
verf.eal tubulars wer so anisingeti chat hoe could Me steam into tas cylirîden
supenbeateti enoagh tr. avereon the etTeets ai initial cuntiens itioni. Hie
once sald. - 1 waat ta sdil power andi pascr plant. but 1 tiort care ta fur-
nish a boiter for sorte one's engin:; for atn enagine for lcm. D cit anti
Harrys bokr." Tii: sect oai s grt cconorsy was in tise designing ai
ecet> part of the plant ro harrnoniouslj comibine in proclucing &fte onc
dmeired restLt
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t'U11LISSIKI> ON THE Vi'15T OP' KVIIRY J6ONTII flV

CHAS. M. MAORTIMER,
OrïîCi. CONFIEî ttTN Lîn 1uî.tE,

Corner losnge anrd Ric4mond Sirr ir.

'Irpitone a2362.
Ù4 TEPLE BUII.lII-Z. MOTII.

Bell clefflonc 2299.

Advutilin raites sent prmuptlr on apF I-51alon. Ordeus fo- ad.vertisint ssousid
reach the officeo0(pubiscatlcn ... ar.. tita the 151bu da). or the month îsunedtatety
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payable to C. 1l. Morimer. Please do not sendi chiquez on local ba0ks tuntesa aS
cenits is added for ous of disrount hMoncy sent in unregistered ISettrs nisi Lc at
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JOlHN CAR ROLL. e.tea Eugcnc I'hillipa 1lcctncal %Vrs. %Ionts-cal.
SxckEITA1îy-TtEAsuaER.

C. .ORTIER. 1%utîlishrr ELEcTItcAI.,Nrsws.Totonto.
Exrcu«rsvr Cositir-Es

D. A. SîARR. Royal Elecrie Cauipany.. Montrcal.
il. 0. FISK. I,.Scctnctnn Elccinc Lght tompany. Pttrbaro-. Ont.
%V. A. JOIINSUN. hîsenaget Il Etectnc Lighi t-ompany. loconto.
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A. B.SI I. Inspectas- Caîsdian Board Filec Undcn-mîra. Toronto.
1). 1310f\1';ON. Genmra 1Mnnatgcr l!sîixsilton Electric Lght anal Plowcr

Comimny, lianailtan. Ont.
TIIOS H ADÀN) Sup-rintcncicnt Construction. ll Telephanc

Conipiny. Hailton. Ont.
L Il. \cFARLA.%I Bell Tclcane Comnpany. Monts-cl.

JOHNS VL. M %anagcr Guelfpti Uas andi Electnc Lght Conmpanv.
ijuclpl. unt.

CANADIAN ASSOCIATION 0P STATIONARV ENGINE-IERSý

lPaudent. A. E. Et»ss. . Taronto. Ont.
VICc.P1reaudIrnt. G. lliJST. % ontiri=l. Que.
Secre-tm. IV. G. 4hah.îs iL. ~ nn t.. brama.
I'cwrr R \IAcxig. I siion Ont
Cýonductor. c-ilAS. FISCAL. Toronto. Ont.
Dooc Kcpe. . fleubois. - Montrent. t,>tir.

TOsîON-M]SCBA'1s1\O. i \li eurr and andi gala 1nda) r-ict imontih
in Roam D. S'htiîbury Hall. %V (G ItaickgRtOt Plresiclrni- F Philiip&
Sccrct&ry. 63 MrbruhAe

liASSILIo% BS1ANt.aî %%" a. -MorCt%s i And 3r&l I-ndAy raecla Mcntb in
Maasbc Hall N%. Swcet. Preustent. E. N.tsli. Ssecr.ary. 89 atile
Williama Strect.

S;TiAnuet> IIRASLit Nu. _3 .- Jobn lfuy. I'resxdcnt. ,ansuci H. Wocr,
ccctarv

lxSAv-T,agii llIANcoi Ncx 4.-Moects and stnd 4ith FridAy cacb monilh
The. Plgrn. Peacsxni. John Ugle. >Scv%L-y. Uo. 1. car thop.

realîleni: I chstaab. -tectarv
UxANnas. MAS .- cia No.:-Metsu andi 3td Friday morS manth

unfs ty Iis.A .! <rwod radn;Alu ii.nr& ay
\IUNTStAI.M. ANU Nu. 1. -. \Itrts uit and 3rd Fluuralay cadi nyonth.

in \cchsane<lnutute =041 îjitmcs suret Thos Naiden. Pscdent.
loi. G. Roberîson. ui 12M\ignonne strri. Smextary.

ST-. I.Ail: K% DistANcil No. z..-Mmst i m and i xTucsiday cch inonth.
in lMlehaniCi mix talc. _%4 St.AM grna i-et. %litts.u timond. Itrednt.
Atilscl Atour. Seretay. 3o6 IX)elisle urscet. 'St. Ctzneondc.

GUELPHî BISANcîl No. 6.-M-et, cersy Sistil andC Sa &turday ai 7-30 p.nl.
J. A Angeli. Prtezîlent C. Jas-rIris Scary.

OTTAUA 1SiANtî.îî. No. .7î-.Meeta anti andi 4tli Tuesday. each
nienîli. In Laobour HaL J.I lt 1 onto, President . J. B3. Latonut.
Secs-ctaly.

K 1Nsros. A.SsoClArsos Sir,-rîOH.,Sty Esîsus-ct îwce eca
tutanta gave- No. i Firc Siation. J. Devlin. Presînctît i W. Uîliusour. P. O.
Box 69>. S(ete-laitr>.

"I;tF -nr.tge Ballery A Citnadian brings il up ta a stalle of
perfection tîsat knocks te troluley cold 1'1 is among lthe i;stest
starting infotrmation in the elertrical Ine furnisied ta the publie
ths-oug5 li tlsc Toronto press. It strikes uis we have heard somte-
thing akin ta titis before.

TuE Gaternor af New York State belicî'cs that tc canais cati
only conîpete successfuily with tlîc railways in the carrying of
freiglit, bv adopting electricitv as motive power. lie points out
duit ample waues- for the genetation of elect-icity is available
ai various points alang the Erie Canal. The saine couid be
said of the Canadian canais, and it is not unlikeiy that the
idea ivill bc put intoc-peration.

TIuI' Canadian I>ataU' 0/ice Record usually reaches us about
thrc monîbs behind time, the wr-apper bearing tise woords 'a On
li1er 'Mtajesty's Service." We' do flot know hait far a service af
this chas-acter is ,sitisf.tctory ta lier Mal.jesty, but to everybody
intes-estcd ins the subject of patents it is next xhing ta being no
service at ,ili. Nineîeenth century nsethods evidentiy do not
prei'aiil the Goves-nmcnt 1rinting llureau.

IN view of the amount of attention îvhich is being drawn ta
variaus sehemies for transmitting power framn Niagara Fals, and
as a commenta-y on the discussion on this question whicb took
place it the recent session of the Canadian Electricai Associa-
tion, it mna> be inentioncd as a signifkîant tact that the Niagara,
and Qtteenston Elect-ic Ratlway Comipany, who mnend utilizing
the powcr of the Falls for theirline, as-e actualiy building a steamn
power hause -it the lower end ai the ro:td at Queensîon, thus
demonstrating that the engineers of that rond consider il cheap-
er ta use ster-i power-.-lhough they xvili have a uvater power in
opes-ation at tht. Fails-thas ta transtulit that power on'y a dis-
ILnlce ai seven miles(.MR. Tiios. A. EDi)so.N, s-eplying ta the enqui-y of the Toronta
Globe as ta the practicability af tmarsWmiing ta the City oi
Tor-onto by nmeans of a cabie acrass Lake Ontario, power gen-
eritcd ati Niagara Falls, expresses the foiiowing opinion ."The
laying of a pawer cabie under wa.tts- is the ongly practicabie
method ai accomplishing ithat you desire, for the reason that an
Sacrial Une would be affected by lightning. It is pcrfcctly prac-
tical ta convey 20.000 or 30,000 bas-se power ta Toronto fromn
Nsa-g.tua by submnarine cable. The foiiawing questions accur ta
me, however, in this connection . -î -fV ould flot such a cable
as the one ps-oposed be liable to bc distutbed bv ship, anchors ?
(2Y Is the ps-aject commercial, and if effectcd could it compete
with a quadruple expansion engine, vith automatically stolked
boUes-s, situated in Toronta ilseli? 'My impression is that the
last named method would bc the more commercial, notwith-
standing the high price of coal in T'oron un."

Tîr interior ai the Tos-onto public libres-y building was re-
ccntly remodelled, and is in consequence mucha bette- adapted
than fomrly for itspus-ose.I ix f h .pne rhc a
been put upon the building for the pus-pose of increasing ils at-
îrac-siveness and usefulness, il is ta bc regretted that tht mecans
have- unit becs- disrovered ta prevent the public rending raom
fromn being used as a place ai shelter in wvintcr !y pet-sons of the
dicssipaîeid classa whose presenre in sorte cases is so, offensive as
tn make the ainiosphere unendus-able beyond a short pe:riod.
Raîher than bc- bouîght int contact with persans ai this class
and be obligcd ta inhale the impure atmasphere which is due ta
thecir presence, ilhe respectable mailing public is forred ta fotcgo
Ica a large exsent the -tdv.intages ta bc deriv-cd fs-rn frequenu
visits ta the public a-ading ro. We cnn quite undeu-s'and the
difficulty which may be experienced in attempting ta exclude the
tîndesis-able clas ai persons ta, which toc have referréd, but it
ougbt flot o tir -in impossible tasir, and in the interests ai tht
s-cading commstnity it should be donc.
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TIIL City Counicil of Kingstonî is stili iaboriig %villa tilt ques-
tion of iniprovcd strect railway facilities. la is evîdent that the
advantagcs of ileh clectuic systenm have îîîipressed theraselves
tapota file minds of tlic citizens -mil their represcntlatives is tile
City Couincil. \Vhiie shorrt i a strong clesire ta cnijoy flic
îrnprovenients which this sysicir %vait confer, 'litre steiis t0
bc -a disposition to impose sucli conditions -as are likcly ta lire-
vent any conipany ftrois undcrtiking ta introducc it. An ofTur
bas batta mnade tu Mr. B3. W. Folger Of a- 40 Yenrs franchise, ons
condition that bie shal PaY ta file City 5 pcer cent of .ail ycarly
rccipts abot'c $a!o,ooo. Il is understood, howcver, flint this
franchise is tact to apply Io nil the city strects, but only ta those
on which cars naow mun. Il is saisi that Mi. Folgerdous flot feel
disposud ta accept this offur, and it is probable, -as sinted, that
more liberal conditions wiIl bu requireci before the citizens of
the Liimustone City wiii bu able ta experience flic benefits of
rapid ciectric transit.

RustNoRs have bccna abroad or Lite, that a siavement was on
foot by the Cansadian General Electric Ca., for flie purpose of
securing contraI af the Royal Electric Ca., af jMontreal. Mr.
Thibeaudeati, president af the Royal Elcîric: Ca., dernies tinit
there is any founsdation for tbe tepori, wbich wtvoild appear ta
bear an its face tîte stampf afiîmprabability. The General Elec-
tt Co. hbas aiready àbsorbrd -a number oisialles tonceras, antd
owns andI operates several surest railways and ligbting plants,
whicli ivould stem ta bu sufficient to occupy ils attention and capi-
taI. WVe do not believe that the enatire electrical business of the
country crin bu controlled by a single corporation, and any
attempi in tb'tt direction wouid be likely ta have uanprofitable
re-ults. In ihis connectian a Mlontreal syndicate i ciedited
with being engagedi in the endenvor ta have legislation enacted
in the Dominion Parliament whicb wtould enable filera ta buy up
and oper.ate ail the citctrtt light and gas comparues in Canada.
If sucb rumors tvurc likely ta bu realized, a consiclcrable propor-
tion ai the business cammunity migbt well be an the look out
for a countr-y wbetc absence ofthe combine systess would enable
theni ta earn a living.

MIE severity af the presenst winter bas sert'cd ta cali attention
ta tlîe necessity for vestibule cars. The duties ai the motormien
in Maontreail, Toronto and Hamnilton, diF.ticult enougb ai any
tinat, bave been rendercd doub!y s0 by exposure ta snow and
frost. hI is ta bu hoped that before another winter shall arrive
samcetbing in the -.vay ai protection froin the ecments will bu pro-
vidcd for tbumn. The camiont ai thu passengers would tliereby
aiso bupromaotcd. In ibis c.unnectiun ive obtenuc tbat a bill hb
becn intruduLcd intu tlîe Illinoi!, Lcgiblatuic, inaking %csîisbulcd
cars coiipulsory an aIl p>ower lines, Tbe main section ai tlie
bill is as follows: AIli opierators of street car lines as conimon
carriers in ibis State shall protide flie inotor car--that is, the
car upon whicb the driver, matoneer, or gripinan l)eriarmas bis
duty-with a vestibule apartament for the protectian ai said
dîivcrs, matoneers and gripinen fromn inclcmcnt weatbcr, said
vestibule apartinenat ta bu -'pprapriatcly canstructed ai double
glass fraimeworl,, so tbat betwccn tbe panles ai glass, ibere: shail
bc room for -a layer oi aimosphere ai sufficient tbickness ta pire-
vent accumulation ai frost on glass, so that the viewv ai observa-
tion ai said driver, motaneer or gripman shal flot bu obstructed.
Tbe operatars afiany street cair lines who shail fail ta comply
îvith tbe provisions ai this act vvitbin six mnnîs aiter tbe pass-
age af tbe sansie shahl bu stîbject ta a fine flot less tlian sa fior
mare than $5ca foi caLh and r-very month compliattc vIll te
the s-alie is deferrcd. Any laws picaraining tu comîmun carriers
afi cities, ai tlîi Stite conflitting with tbe act arec bereby rcpca-lctl.

TIIEluF scellas ta bu considerable differcntc ai opinion aînong
sortie oi tbosc proiîîenntîy connectcd ivith clectrical industries
in thîis part ci tbc warld as tai whcticr or flot it is practicable ta
fcarr) turrent ,ai bigb voltages and o% ci long distantCs and seli
it at such a puice that tIert wvill bu a sat-ing ta the lasers aver h

Lost ai generating the saine amouint ai current by the consultai>-
Lti'on ai coal an tIse spot. One oi tbe long distance schcmes an
hand is that ai Mir. jolin Patterson, of Hamilîton, wbo proposes
ta bring nt least 5000 Ii.I. froin Ningara ta tlîe city ai Hamilton
for the operation of clc<.trii. railways, and di,. ers ather uses.
'%Vbether it %Osl1 bu a success or tact, or wvhether it -. ill ever bu

aIttempilted ta bu carried ilut, rum.îin! ta bu !,eîs. Wc* ;Ire lin a
position ta state positit cly, liatvct et, tiiat àNir. lattersaiî lias a
direct id positit e tender frot ielicims & I laîlske, of Uiicago,
iii tvliclî they guarnitee Il> traînsitait that ailstuiit aior at ;a
pîressuire ai abotit i 8,oo o it. *Thec- adsu guaiîte ta delii u
il 1 11-111illOn 73 pier cent, ai the Power constincd at tlic Fralls,
tile systelli ised ta bue titcrii;tilig, %villa tep) tilt id stelp dowiî
Ir.itisftiriiers, aitL-rihtin4 %.rirent nitur ta lie ubed thiraughiout.
bath on tlie cars aiid an any thnit inay bu statmoiîary. Sliouid tue
tiidertakciig bu carricil ont, ami i looks ai presuiît as tiiotigli il
inliglit bu, tiltre wiii bu great interest taikenii it aiboth ait sLaiimîl
and tlie U3nited States, for it wili bu tlic first oi is kind ai
Amecrica, mnless tlic Nia.ga.rat Fails scheinu bu st:îrted attend of
il, tvliid wouilc secîn t ibis tille ta bc extrunxiely tioubtftil.
Tnie, if it cans b dlotie liure, ut caî bu dlotie tiacre. The Ilatter-
son schiiu seemas ta have advancted fou far ta persaît af a dlraw-
back. siiauld it fail, it wvili, ta say flic lenst, plat IN r. Ilattersaiî
inaa quer position, as the campany's charter lias baern granted,
sie offtle stock lias beuns subscribeci for, and i onhy reînaisis
tu bt-gin tîse %% rk of constructionî. Thiis ve art assurud wîili bu
startcd in a littie ttbile, iii wliicl case tue project ttiii bu re-
garded witii world-wide interest.

FIRES CAUSED BY STEAM PIPES.
TuiE New Vork S.ô«tcztor of I-bur iGîli Im the foi-

lowing :
.. Revcrl tht-ores haivc becen adi-ancedl as t0 the prubable cause ofc! 1-an

pipes igssiîing wood. One. tb4î tic canstanit licaîiuig has cirbanized il, andi
as carbon lias an affbnity for axygen. corrosion lakes place .-nd ignition en.
sues. Another ilieory. published sonie lime aga in Poa'<r. alîributes the
rcsult t0 the sanie cause, but by the c.rosion of the steamt pipes Nnne 0f
thest thearies are corrabaratcd by tbe authonly af nien who have spent a1
lifetime experimcnting on ibis subjeci.

1In 1886 ibis subject camne up for discussion in a civil cnagîneer's club.
Tht- presideni requesîed ils niembers to makc a thurough invesligalon of
the iter anto present papers uapon tlie rtsult nt subsequent nscetings.
Thie wrilcr conduciei a series of expecriments. anti rendi a palier upon the
resuait of his investigation ta the club. irbicli was accepteti andi ordereti
printeti in ihecir monthly issue. 'Me wniter. in bis experirneni, lias ignateil
ail till thsu wood coming in contact wiib Sicain pipes byallnwing the tester an
the boiter to run loiv. winch happeras more ofien tban the cragineers are
willing t0 admit. W'Iken anc-hli of the licatîng surfaice &% unL-overed by
vraîer the steans gels supecheieti, during svhicb aime the pipes arc visible
in a dark roomn by their glow. A boiter may àilso foai under aile case cf
the mosi carcful enagineer. antI noi a drop of ivaler wit! rernain in il regaird-
Ilus of thc glass qauge or the frequent tests ar the pelcocc. A glass gauge
cannai bc rcl*id upon. andti ie petcocl tvill indicate watcr in a foanîing
boiter unlil a very small quaniity of si is lefi. The firsi indication given Io
the careful engineer is Ille snicli af tlie burnîng ail in the cylinder et buts en.
gifle. AI tbat period ,l pipes in tbe build.ng arc mrd hot. l'le engineer.
wrll knoaing ibhat bis employer nould aLuuc bn, uf negîcci -antic %i îould
prabably lose bis position if tbe facîs %vert lcnown-bc banlis fais firc and
witb a ireîinbling: bandi slowly %tarts bis pump. The engausc lias kepi ils
motion, aIl tbe machines bave kepi ruiining. but during ahat short period aIl
tbe steain pipes ini ihe building wvert red bot. the wood in contact with it
lias ignied. anth ie conflagration vvill siari a hltle Laser.

-No iruibful enginect will dcny tha: 4t saine perioti a! hîs life bis bailer
has féamet, as ta humnan knowledge c-an foresc Ibis occurrence, but few
will ever admit ibszi tihe waîcr got 10w in ihear boiter wilien no fSining cx-
isteti Stl, thewmr;er knows iLat il ofien occurs, ant 1 ibis occurrence cent
bc cbarged tbe beavy lasses abat the undczswrilcrs are calleti upon to pay.

C. T. AUIN.~ Civil EnSincer.-
Philarlelpbi, Februry 6.
Tbe signature professes ta bu taiai oa civil enginuer. WVlien

wve wcre bo)s wtc 'îsedl ta bu totl tbant a civil enaginuer wîas an
engineer tilas was civil. The definition hard-ily bolds gooci in
ibis case i or if it dots, thlen the Sbe4daor.s INr. Aubin asîs uncc-
ganter. hI. a- qute e-videns. lie dots. not hltOrg 10 the Stitîsanry
Eng&ineers, cisc bu îîotld flot nialgns bits breîbrcn. 1le is flot a
black-smitlî, bec-aube bu casa malzae iran pipes rciliaotivmahout,
putîing tbem in tbe ire. He isnfot a boilcrn ak-crbecatuse cvcn
a boiler in.îkcr bas more strass: tlîan ta expect a boiler tri go on
quictly witb its work aficr being rcd-bot and emply, anîl ptimp-
cd full ai cold water again. He dlaims ta bu able ta keep the
ungine running steadily aiter every drap af walcr as out ai Ille
boiler. Wbat a pity that any should etcr bc put into tlîe boilur
if such cars bc donc, especially in cmes tvbere wts costs sa
much. W'e have pondered over the mater, and bave vente ta
the conclusion thint MNI. Aubin bas cather made one ai the great
discosecrics, such as bave enlightened the mnen oi ibis century,
or thai a portion ofithe addiress given bas, becn ina-dvcrtc-ntly lict
out. \Ve suggest ta aur iricnd, the Sreddator, that the article
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Witt be ,nuch more itntelligible ta steani enigincers if afier the
%vord "P'hiladeipia" there shold Lit added the wiords «"Lunitic
Asylurnl.____________

ENGINES FOR ELECTRIC LIGHTINO.
il-

ln the former -article an this subject sonie suggestions werc
made as to thc probable causes af unstcadincss or ;erkincstin the
motion af cicctne machiner>' driven by highi spccd sicami engines.
These suggestions werc applicable aid' luo cases *ini whichl thc
nîachiîncry is driven b>' onec ngine of the single cylinder antI
single crank type. fi is cownion ta find sucis engtncs uscd,
and as they are generall>' conncctcd ta the dynamo by bciting,
lhejerking is aggravaicd by the btll slipping at cimes.

Variations in the lond are flot respondcd ta quickiy enough
by rte comnion style of engine governar, anci where changes af
Ioad are frequent, or, grenr in amaurir, as compared with the
,vhole load, the engine's specd will bie constantl>' varying. In
this respect thc long stroke cnigine, with larger fly wheet and
driving a main shait and counitcr shais, ivill bc (ound ta have
an advantage, espeçi-.lly if the driving shafis have hcavy and
well balanced pullcys. Small variations of load ivili not pet.
ceptib>' affect te motion ai the total mass ai shaftîng, pulicys
and belts, and if tht change ai load bc a grear crne, rime ivili be
rcquired ta change te speed of ail the shafting, and in that rime
the governor will have acted un the steam supply. The gaver-
nor wvould bic much quicker in its action if ir 'vert attached ta
and driven by the dynamo tnstead of the enigine ; or there
mi8ht be a supplemenral governor on the dynamo ta assist rhe
ane on the engine. Wlierc there is a cansîderable aniaunt of
power requircd constantiy, with or without extra dcmands during
cridn hours, the stradicst motion -%vll bc gar by havinq at
Icast anc large enigine driving a main shair, fram which the var-
iaus dynamos mn>' bc driven b>' COUntCr shUits. This large
engine should have at least rwo crariks and rwo cylinders, and
'viii bc even berrer if made with three cranics on the~ anc shaft.

%VJicn two cranks arc used, the anc cylinder has ils pistont at
highesr velocity when the other is at thet urntng point, and has
no velocily. The average power af thet wo, is thus made mtich
more canstant chan cari be Soi fromn any single crank arlange-
ment. Whcn thre cranks are rised the cquilizarion is stili ber.
ter chan with two, and by far the best motion is thus obtrained.

Ail antempts ta get ratary' motion directly praduced b>' means
or steant have so, far nor bec» commercially successul. Hun-
dreds ai rotary sreamn engines have been made, but noanc have
been ustd for large powers with caonomy. The %varer whcl
îvith a good gaî'emaor praduces a ver> steady motion, and ts
ffrt m the jerkiness produced b>' changing the rtciprocarting
motion of tht steamt engine inta rorary motion for the dynamo.

Il has becri piaposed ta, punip wivaer inio a tank by means ai
a steamn engine, and use the 'vater rhraugh a turbine whcel ta
drive a dynamo. The same wvater would then bic pumped
back again, just as is now dont in maii> cases witb hydraulic
elevators This schene ba.s a mare important bearirig, in con-
sidering hawv best ta provide Power ta meet extra demands
which are made duting only a fctv hours af each full day, and
%vill lie considereâ when chat part of the subject is taken up.

ý'Vhere space is of grear valut, or where in addition to unsteadi-
ness and jcrkiness in the motion, the vibration af the machincry
acting throuRh the ground an the surraunding propety has tu
be avoided, it is found chat tht vertical cngine ai the marine
typc is the mast successini. Thtis ty'pe has for a number ai
ycats been ustd for screw propulsion on board ship and the ne-
cessily for economizing in space and in fuel used, led tai iniprove.
nients in design and proportion, sa thar ir is to-day in tht front
rnul in these respects.

The Edison Gentral Elecrric Ca., af Ncw Vork, have made
quite a atumber of îhis style, using titret cylinders for triple ex-
pansion and threedisc crinks an the ane shaft. In some caseî
there is a dynamo at each end af tht shaft. Ont af these eni-
gines, rnied as being of 700 horst paerci, bas cylinders ai î6g.t
!iches, z3;4 inches and 3S>4~ inches diameter and lengih ai
stroke is 3o incites. Tht piston speed is 6oofeet ptr minuteý-
stam pressure carried ini bailers is 960 paunds per square incht.
Eacb cylinder has a cut off controlled by a govcrnlor in the disc
crank. The range oi cut-off is troin about one-twehfth ai the
strakec ta nearly thrce-quarters.

in some experiînenrs the change ai spced 'vas Iess chan 2 per
cent. btween foul load antd no load. This company> is now pro-
pasing ta use hîghér pressure of stearn andi ta make quadruple
expansion efigipes, using onl>' Iwo cra nksand having two stenm
cylinders anc above the other îvorkîng dlon an each crank
WVhen this four cylinder enigine has ils proper loaid jr Witt prob-
abl>' bi marc ecanomical in fuel, but there Will be less stcadiness
in motion, and more vibiation. The dynamos useti are ai large
diamter, as the speed in revolutian ptr minute is anly about 120
îvhen conucreti direcrly on te engine shaft. The triple andi
quadruple expansion engines, if mun with Iight loati vili lie found
ivasteful , and in aider ta kecp up their high ecanomy shoulti
lie properly praporr.ianed for the pressure of steam, and loati.
Tht Edison Company have been using an ciectric accumulator,
sa chat when the dynamos coulti produce mare electrici>' chan
'vas caileti for on the circuit jr might be scored up for use ar
anarber time. B>' this means a suffictent loati for econamy coulti
always be l<ept on the engint.

For caonony in space anti in fuel andi for freedomn [rom vibra-
tion andi steadincss in motion, the triple expansion vertical engine
îvith dynamos connecteti directl>' on engine shair is undoubtedl>'
the btst motive poivcr yet praduced. Such engines when 'vater
can lic had for condensation, can be mun on one pounti and a
balu aicoal, per horst power per hour, chat is whtn ru» with
sufficiently uniform load and with liailers af the righr design.

ln the ncxt article ir is proposeti ta consider hon' best ta
provide for change ai laad, andi ta meer the extra denantis madt
during certain hours.

ONE FOOT FALL OF WATER
OTIIER thitîgs being equ3l, the horst power that na>' be gar

frotn a streani or fall ai 'vater is direct>' as tht amounit ai heat
or fali, that is, double tht faîl gives dauble the power. As ont
horst power equals tht amount af wark expendeti in lifting
33,000 patunds ont foot high ini ont minute, or its equivalent, jr
follows thar in arder ta, get anc horst power 've musr have ar
least 33,000 pountis ai water falîng one foot high per minore, or
irs cquivalent. There 'viii, ai course, bc sorte iass in conversion
or generatian, sa chat when we figure 33,00C, pounds ai faliing
'varer anc foot in a minute as giving anc horst power, 've must
undcrstand jr as mcaning one maximi theoretical horst pawer.
Practically tve shall Set oni>' from, sixty ta, ninety per cent, as
niuch.

As the weighr ai one cobic foot cf %rater is 625% pountis (nar
6zg, as generally quoteti) and that -a standard UJnited States
liquiti gallon practical>' 834 pounds (s-,y 734 gallons per cubic
foot), it is perfectl>' fecasibie for us ta i!et up a set ai mnuiipliers
showing tht marximum horst power devciopabie by an>' given
number af cubic feet or ai galions af 'vater per d.ty, per hout or
per mninure failing one foot ; andi irom this the horst power for
atny otherillcribe obrained b>' simple multiplica;tion. Such a
table is liere prcsented:

î,oooono pountis per minute.......... 30.303 h. p.
î,ooa,wo et haur ............. 5.0505
î,aocaoo il day .............. .02104

seooo gallons per minute ............ 2525
10,000 le minute ........... 2.525
loýooo es hour ............. .0421
10,000 o day .............. .00175

100c,000 fi minute........... 23.2525
îoooo il haur ............. .4209
10,0oo il day .............. .0175

î,ooeiooo te hour ............. 4.2088
1,oo0eooo il day .............. .1754

1,oo0 cubic [et per minute ......... 1.8879
1,000 fi hour..............0o315

10,000, fi minute ........... 18.8788
10,000 il hour* ............ .3146

10,00 ,s day .............. 03
iaoaoo , hour ............. 3.14646
100,000 il minute........... .1311

1,000,000 et hour............ 31.4646
1'000,000 s day .............. 1i.31?

With a ten-foot fal, ane horst power would call for nt least
396 gallons, or 5 1.364 cubic fret per minute, and titis 'voulti go
iii a cubical box 3.71 feet on a side, in tht clear.

Assut-ning chat the -vier whieel gave aur eighry per cent, a?
tht maximum theorerical powver of the 'vater, %ht amount of
%%rater needed ta produccan actual net boise power wiii bt founti
b>' dividig thet heoretical figures b>' o.o; chat is, there would
bct needeti 4.95o gallons insieati of 3.96o, andi so con.-Diîc.
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SPEED CONTROL.0
Tirr rr bîri few classes o! aiiaciuery wiriclî do trot requere senre corrîrol

t0 bc exerclsed oser tireir specd. rînti prolxîbly iti tis respect none aire more
rigorous In ticir rcqulrcaîîetsts uitsn tht dynranmo. It la ta titis point tirat ire
firt'stit palper irs dirmcd.

Co.tfintng our attention for tire nmoment tu shrunt and corirpouid wourid
dlynamos, %%e caaî sec tut l". anerease in tht sper trrusi prodîrce a renter
ineruase tianis lit ire cleçro-anioti e forte, 5ime tire tielti atre.ngî ris ilsi
croser Iry tire anercaseti voltage rîpplicet 1 tire shui.goits. For examrpie,
suppose trat ar ancrease of rX li tire voltrage at tire shunrtt termrinais seoulîl
produce y.% ineroise ilirte tield strengili - tit wouid ngan produce n
funher ancrease of .4 nI tiesrrrIwlhwud produce 3ý17.of ),Yor
qliô% inerease an t he tield strenglir. and cotisequenîiy rn tire voltage. T ht
final resuit is tirer' ttia v<e hauve s; )j 3+ o1 216 4 etc.,- as the percentage
inercase corresponding to i% increasc in speer!: tbis anrorrnts l0 4%. Sint-
liarly, If tht dynamo bie seorked ai tirai poinrt in lits niagneliz.itiofl cuive. ni
sehici i% . rrercaîse in tht amprre ltrens îrrodue 9150 incetse rn tire frid

trngti, a sinriar caîuait . eu11ie o aatonI otg for i%
in speed. lis an rîctuai instamnce. air Edison 6'ilosvalt, iO ol dyao
varier nial 3% iii voltage for s% ins d. cor 21sinta idynamor

Srci corisideraions wVorî(;id tcty"la tu lire cnlso hti.il
bc seortir sîlile Io a se rallier nmort poswer in tire field coils, thîts bringrng
ther field! nearer ta saturation, tf wc valuse conhtancy is tire voltage.

MViern we coîrsirier any, problemn relaîisrg Io tir' dynanrical generatran of
cectricity. sucîr for cxaar'iple as tht mraintenance of constant voltage in spile
of ioad varriation. tire fiet as brougil forcrhîy berore us that tire dynamo Ia
but a part of n systenithirougr wici tiere lis rr flowv of cnersy. front tire
ireat cntergy of lire coal, ihroîigh that orf the' stean,. to the electrcal enertiy
of tht dynaîrro. antar ence on tu tht heat and irgirl of tire lampa orie
seork dont by rrrotors. 'l'brs energy as, as sve know. indestructible, but
sanie of it is as if it wvere side.tr.reked arr tire way in tire forni of lirat in ex.
irat(st steaar, rrat of friction in tht cngine, iom in conductors, etc., so tirai
toTrind Our original le rgy wve msust hirun in misn, places for ru. andi addt tht
separ.îte pats fo ta cnergy scd is tu posa on the wsay nmust bc fire,
fret ant5 cry instant for just that flosw of energy that is denranded ; tanote or
les ill notîdo iif x,ooo iamps are ligte!, cnergy as rcqurre! at tht rate o!
i.,ooo, if li bu supplieti ai the rate of zo5o, tht lirf of tire ianrps svili bc rus
duced, or if ai 95o tire> wili hum duli.'

Suppose for example tht probleni is tc0 mraintain Sou volts beisecen Isco
mrains in spite of ail doirantis for cuitent. power berug deriseti front a steanil
erîgino svith autamsatie cuî.off; zoo anîpercs bias bimn floîeing, atnd tht
governor is holding tire cîu.-off at such a point tira tire rnan tique pro-
ducer! by tihe sîcani as tirai reurret! for so anîpere. Suppose tirai 50
amperes more are sutiden>' requrredo n tht irne, tir cu.o course, suitl
hroluding ta tire point correspontiing 10 son anrpercs. For tire instant, tire
serios couls compensaie tht inevilabie drop due te lire extra cuitent , nmore
energy is then requireti trau is bring suppa e! b>' tire engine. and tire te-
soul is lirai lire rotationai energy o! tire i1> svbcland arnmature ils drasen on
ta supply tlre difference Suppose in ibis instance tire englue runs ai so

* revolutions per minute and liras.a fly-svicel sa fet in dianreter seeighing fiee
tons, in tg~ seconds tire speer! woîrlc have faliens ta 99 revolutions, tire
govenor's efleet not bcing considereti. Nase, tire action o! tire governor
<sebicr se nnrsv suppose to depenti on centrifugai aiction) is b>' no mecnus
srnrple, dcpending. as il docs. on tire position of cul-off for lire nese car!,
tire speer! corroponding to ibis position. thetilne requirer! tu posa from
one position to tire other. ils deati heat qualit>' and tire eflect of friction. If
ibis govenor ire fricdonless, deati beas, anti iras no tinre lag (this last, rosv.
es'er. being practrcaîl>' impossible>, andi if tire speer! for tire ntc% pornt of
eut-off hoc 98, then in ont second tire speer! seul faîl to 993J. in i3 XSeconds
100.î andi in 3b seconds ta, 98.. uiîimately reaching 98. aird tirere renraining.

'l;re principal objections tirai cans ho ised to tis nsethati o! goveining
lry speeti aie tien tirai tbcy miusi %vait for a change of speer!. acconrpanied,
aIs se hase senîr b>' a comparatiey large Change of voltage, ta occur bc-
fore theY tan act ; tiîey cannat att instanily. es-en when tire change iras on-
curred. anrd for catit change of land tiere ra a certain change oispeed seiei
thre goveinor not cinfy c-annot preveni. but seul even insrst on nrsintaining.
Nase, tire question, sciicir stems tu ho seîl wortir discussion. .is. how far
rxraiy tirsdefectsbhoremedier!b>' anouher tretîrtiofgoscmîing? Suppose,
as an lire cae wc have consridereti, a so-calier! constant poitillai dynanro
retives its poweer tiiretily front a sta rer egine, tien i rs cIcr tirai r! frit-
lion romains tire saine tire steain admission required depentis only on tire
cuitent, catir current has'ing thon for the saine houler pressure, a dermnite
pOsition o! eut-off cortesponding t0 i.

If sec base tien determinerl these positions andi arranger! a niechanisiri so
tirai tht cttoff is imm-diately placer! ait tire point eorrespontiing 10 lire in-
stantantous cuitent, tire proper ener'gy seoulti ho supplhtd aitrec> sîroke t0
trecl lire tiemanti, and to sîrtden accumulation of energy rin tie formai c
incicaser! sper o! rotation could occur. But the question nnw arises,
sbottld aucir a gos'rnor ho alioseed to assume enlire conirol o! the engine or
flot? tirai is. svoîld it pres'tnt ani inctease or dctease in speer! front gradu.
n1i>'arhsing ? Suppose for example tbat the e~ovemning msechanismi sets tire
cut.oT in criar by a certain amouat. say 1116, in ativance. What il seoulti
>-e irstful te knose is. wirctlrr tire spetà sould continual>' drverge front ils

aormal valute, or shtirhr il seoulti nercly change slighlly and tiretremtain
corrstant. In ordet to obtain somre ligirî on tis question. tire folloseing ex-
periment sem madie, for assistance in conneciion seiih sehicir I ans indebter!
ta Mcssrs W. T. Lma and C. G. Milte. The points o! cul-off in a Browen
crngint correspontiing taoa number ofdr!féent valves o! meurn toique art 88
tevotutians piet minut wtec ieicrainct. la ibis way the two points of
eut-off corresponding îo 2arp anti 3,37 pountis resprctivci.y art tire circumfer.
ente of an1 8Oot seieel werc decranlineti. Tht enginse sould run uniform>
ai 8 seili itht-x oati ss'itis ortesponding cui.off. %n experinint wastiret
muade to, decitit tire question, sehai seoulti hc tire effet of setîing tire cuî.off for
a 337 pountiloart. tbea-ctualloadhoingonly oa. Tht resull obtahnedshtw-
cd tiraI tis difference in aîcamt admission producer! on!>' -. permanent in-
crease o!7 tvtslttioîS pet orinule. Threre seems, bosever. ta ono reason
10, suppose tirai a governar sebase action thus controls tire cut-ofl b>' tire
lond, insuead o! b>' tire speeti. shoulti ever mal-t a errai appioruciing tbai o!
substituting 37for 290o, antif r!sa, il ha possible thai lire governar nnigit
seork suffieiently weli.

In tire case of turbines anti jet se-heels fi appeats mure probable lirai sucir
a gavernor seostît performis ils woik sitisfattorily, for if ton much meater
were admitîed. tendering tire torque too gîeti tire tcrdcncy o! lie intreaser
spetti pradîîced seoulti ho ta lowcr tire impresser!torque. Somti cuions
efiects are somectinaca produecti b>' seil conditions in th,: transmission.
Fot instance, a guis anigine is drheng a shunt seound dynamno wehich as
chazging accumulxars " if ail resistance ho rernver! from. tire circuit but
isal o! tht cells anti dynanro, tht lotal resistance is low, anti a cet small
excess o! vollage in favot titrer of tire dynamno or o! tire cells seili produce a
considerahleturtnt eitrisay anti tire cuitent lis consequently very trnsteatiy.
If. howecer, tire girs ho forcer! ta explode ees>' time, insteati o! as ofreir as is

.Papr mest by Prof. Roiebrugrh ai tire second couventio= of:lrc Calaisan ERire.
iital Association, Jan. 23th and i6tlr, 1893.

permitted by Uic spee ulation, ic clieci htc i hat i ruain sucir a rate tirai
the dynamaro voltage ivîli Co just so riuellis excess of drst of tire cells tirai
tihe torque îîrcxuced b y the chnrging currant seul bc thrst sebri corresponds
Io tire niuan turquîe due to tire explosionr. lifter trurui<ng dire sillose.nce for
friction. Thse ec. thcn is liracticall W a ocTeo %t sàpcd tsf %ht %lynivnt:
so ais to inale il a constant climant insterid of a' constanit poteutial mracine.

On inotion of Mr. Wickcns, seconded by MNr. *rlionison, a vote
of ihanks îvas accorded Io Prof. Rosebru4li for lits paper.

SPARKS.
Ayirncr is cousidering a proposai to huite lis sîreets lighiti by eiractrîclry.
A paient bas limn granteri to A. 1l. Brantsnell for an cirearme propulsion

A telephone exchange i berng estabiislred ai Chicoutimi, Qire.. by Matra
Guaiy & Co.

A wood-workers' journal suates tirii cleetricity lis likely tu bc mrie use of
in sarw andi plansing ni iii operatioits.

'Tire MIl Telephone Companry's systeni ai I'eteboro'. Ont., is t0 tindergo
reconstruction unader the direction of M.r. G. L. Siracflcr.

The auioption of electricity for iightirig. and a ttlephone systenli. as trider
consideration b>' thea çiUzens o! Trrtamagouche, N. B.

The Niagara FaIs 'Park and Eltctrie Railsray Ca., aire said tu ho cun.
sidering Use question of crccting a towcr on ilîcir propfrrty.

The MIl Telephone Co. lias recently taken over tire business of rira,
Farnrne relephlont Ccio Witierioo, and sili lllirve l'nt service.

'Tie Boarrd of lraode of Collrngssood. Ont., recoînmends tire T1own Count-
cil tu duplicate is prescrnt electric ligirning plant, so as Ir aintaîns the iights
in case of accident.

A commnittee iras been appointed by tire city counecil of Berlin, Ont.. 10
considter propositions sviicir have been made for the organiatiîon of a new
letric railway aaid ligiri company.
The Toronto Public L.ibrary Board bas appoinieri a commitic to consider

and report up'sn the beat metîror of lighirtng the building. Tht purcharse o!
a iighting plant is undcr consideratron.

Thc C. P. R. Telegrapa Co.'s operating staff ai the House of Conînons.
Oîiawva. rccently depatched an one nigiri tu Cartaîdan newspoipers 173.000
teords. the laighe3t record yet attained.

Application will, il is saiti, bc made te tht city counecil of London, for a
franchise 10, produce elcctraciîy for sîreet, factory, store and residence
incandescent iighting. Tire pro ject is believed tuobe directcd by the General
Electrie Co.

The WVinnipeg Horst Car Company lis appealing t0 tire full court off
Ntanitoba for an injunction 10 rctain tire Winnipeg Elcctrac Comnry front
running cars, claiming tirati aiwas given a maonopoly of tire strecis by thre
City Councîl.

Il cost thetîown of Windsor lasi ye.rr, $6.ooo for clectrre iight opcratcdl
by a plarnt owncd by tire corporation. The average cosu pet iîght pier
montir sas $32 which is considerably above the price charged by nîany
privat tompanties.

W. G. Grace. secretry-tre.'surer of the Strei Railway Comrpany, lias
written tu tire Mayor proposirrg that tire siret railway tralic of both city
and country bec rua oir a broad systems under the management o! lte Toton.
10 R.îilway Comrpany.

Tl'ie new incandescent light company rccentiy organizer! ai Sniith' Fl'als,
arc getting ihecir plant and wiresinmm position. 400 ancandescent ligbts have
already. it is sair!, bren subscribed for. Tht lights wili be run aIllnigbt at
x34 cents perL-anip. Mr. J. Il. GouIr! is presideni of the companly.

A. Croark. a motorman on the Sandwich Eieetric ra-ilsvay. recently sprang
over the front of bas car. andi sn.%tthcd fromn the lrark a 'ie chilti'vhc
hud suddenly steppe! in C-ont 0f the approachrng car. The motoîrman saw
tbat il would bc impossible 10 stop thre car, and 100k ibis heroit stçp for the
purpose of saving the childls lifc.

T'Me annual meeting of thc Sackville. N. B.. Electrie Ligbt & Tclcplronc
Co. svas helr! a few days ago. andi a favorable report of ste past Vcar's busi.
ness; presented. A Large number of new tclepîrones anti ligis have bccn
insaied duxing the 'yent, avai a tufficirnt atrilier o! subscriben sc Seti in
warrant tire extension of tire Iight circuits, for wblch ptirpose a ncw tio
ligbt dynamo will bc pîrrchrased. 2Nessis H. A. Powell, D. G. Dick.son.
'Wv. B. Diclason. Capi. Win. Miller andi Fred. liardis bave been clctrd
directors

T'Me Royal Eleetric Company. of Niotrtreal. bas îburclrased ani adjoning
property of equal calent t0 tire !and occupicd by its factory andi station on
'Welington sim- t. XItws tht intention o! tht compaany ta cieta b-ildings
upon Ibis property ai oncle, tu ine used as additions tu tht factory antI station,
but owing ta thre latecss of the sensonr this bas been posiponer! tilî next
spring. Tht new station will be dcvoted to incandescent lighting. and will
bave a capacity of 5o.ooo ligirt t0 begin witir, malcrng, wiîh tire preseni
stations, a total capacity of i2S,ooo incandescent lights, z,500 arc ligis.
and =sc h. p. for power. Its cquipmenî wall consrît of lice 1,000, h. p. ver-
tical compound estimes. ecluh beitte t vo Sot> iight aternataus. desugnted
by Mr. Fret!. Thomson, the clectrician of the company. A special icarture of
tbesc allerniators is tht ernbtdding of the armature wire in the armature cote
so tbat no bmnding w!res are require! An alternator similar to, these is ire-
ing construceler for tht Ottawa Electric Ligbt Comrpany. of Ottawa. and a
smnaller ont for tire Quebte and Levis Electrie Uigir Company. o! Quebmc
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MONTREAL ELECTRIC CLUB. ani if wve sîudy it, %vu canl sec Ihat il rcprcsenîs tue Wurtz te en-
A vcry succcsst i palicri l Outbide Const ruction " %vas rend Eginc lias donc during the sîroke, the lieigit tn wiîici the pcncil

bcfore the mieinbers of (lie tîbove club on the cVenliug Of Fcb.E1went as son as steain wvas adinitted, rcprecuîs the pîressure of
5tli, by INr. Il. WNoodiauii. ir WVoodinin transponted ltis.,steain iii the cylinder at the begilning of the stroke. W~e .lso
licarers tu a mupposcd town nlîcerc 100 liorse powcer iii mtotive ese dhit tliis pressure was mnaintaisied uintil the piston liad made
powcr, I,ooo incandescent lighits, andi 120 arcs would bc rc- hlf ils stroke, tieu the graduaily fiîliing liue shows that the
quicti. 'l'lhe central station was supposcd (0 bc locatd nt tite steain pressure was becoming iess, owing t0 lt(.e volumte or steain
otit%kirts of tlle town, and M Ir. Moduit in a niasterly wav contained in the cylinder being expanded 10 twice ils normai

Ilaid out " the dillerent centres of distribution, showcti iow volume, anti iially wc sec tlt pressure uine dlrop, showing titat
poies werc citosen, trîtuntieti andi pianteti i)iff'ecnt rcis for the exhatist was opcned .nti rte free escape of steant aiioweti
unroliug wire %vcrc describcd ; also uIl marner in whiclt %vite l'hit ive sc titat tîte litiglit of' the diiagrain represents the steant
%vas~ to bc strusig Upt, Ilhridied " fromt Il foreignt %vires," dodgcd pressure, the point wherc it begins to fait, rcprescnîts the point
itrouigi t rces, etc., etc. of "eut off';" ani thc lieigit heforc he fllai dropi, tite terminal

A vote oif titanks %'as :endercd NI r. WVoocrnan for his valuiable pressure, -or paessîirc stili exisling wlheu tilt exlitus is openeti
papier, wlticit pioveri or great intcresî tu a.il. and dîscitargeti il mb lithe atittuspiere.

.Several new iunemibers wvert balioted for. At the nex i mceting 'I'itese exact -onclitiotis (Io not exist iii IraCtiCe, but titis wvill
on Fui). 2011, Mr. W. IL. Shaw rend anr inlcesting paper on serve tu showv tîte inanner in witich îiîey indicate tite pcrformauce
IlSloragc iaterie-"s" wîicit is printdin titis palier. of the engine.

THE INDICATOR. !If we know the steaits pressure as il is adniittI 10 the cyiindcr,
lit rely u aninqiryfron seera of ur enters s t ti e Weai easiiy reand te carci' intcliigentiy, but if we do itot, tite
lut rciy 0 a înqiryfron svera of ou rctier asta ite carti lias inticit iess ineaning toi us.

-action of tue "Inîlîcatoi as tiscd on the stcalu enginle, says tue 'î'iîis is arranigeti in prlcliee by iîaviug tlle springs '<S,"1 very
Nathitepen iMewI:anic, we have prepareti Ilte folion'ung cul attî niceiy adjusîed in the foiiowing mariner. A spring is matde titat
cxpianà;,ion, lioping lit îiîereby the ptittciiîle nay be siîown wiîi bc comupressed exaetly i intch witha pressure of 2Oipotinds,
altitongi'i It mlusi not be titou,;Iîlt at the instriutenit usecdius any. titis is eaiied a "'nîunber 2ospring,'" anotiter is iade tiat wvill be
îhing like lthe one liere siuown; titis mierci>' shows lte pruancipie, ctunpresseci exactiy one incht witit 4o potintis, ani calieci a
lit te cul mul be seni the cylinder of' an engine, siiowing the fintutîber 4o spring" so that you can remiember, titat tlt.i nuntber
scîuonal view, andi tc pîsîon being att the rigit iani cuni of lthe of an inclicator spîring mnuas tue presEure required t0 compress
stroke. . is exacîîy one inch.

T'le piston rod is extcndlcci out of the cylinder each îvay inl Now if we know tîtat a 40 sPriitg wvas useci in taking a card,
ortier to ruaie cicar that the board abovc limoes with te piston, anti tue carti neasures 2 itîciies in hieiglit, wtc kitow that the
in f'acî in titis case is mioved by il. sml rsue hnaiit( o h yidrwseatyS

'ltie board is shown supporîtl by lthe arms wvhich mun up froin ati porssînre, vten atgitofte Un0 lte ylider envofts cxa
lie istn ltinidon iltboad i a hce ofpaler ackd i ý4 of an inch, wu know duat tue terminai or exlîaust pressure

on 10 icecive the card or tracing of lthe ptncil, witicit is iteic in ilnîisî be U Of 40 or 3o potittds. ilis mnakes tbe tucasîtreinit
the place înarkced Il ati te upper cuni of lte roti in the cyiinder. of cards entireiy pr.îclicai if wc but know the spring entpioycd.
It li lie sceu thita a smalt pipe runs frot lte right hantien cut o: iigti prtinw a e fw wsit niea
lte cylîtîder t0 the simili cylinder amdi uhal there is trc cRevsingu tits oerprion uwecn ise if ne u isidw do inctc want
tion beiveeni tilt sunali cvliiutir and the main cyiindcr of lthe uiewoebie rsuei 0puts ni"ed o v

our carci 10 exceet 2 incites in hieigit, wve lise citier 45 or 5engîne. sprtng, tîsually tue latter, as iî us best to keep tue cards reason-
abiy sinail.

... . 0 f couîrse wvitt lthe primitive indicator as sitown in otîr cul, we
can only indicate tlt riglit itant enti of lthe englue, andi woulul
reiluire two of titis type lu fuil>' indicate lte engine, but of tue
coutniericial kjttd in use to-day, il is possible 10 indicate both
endis w~iti lthe saine instrument, by oui>' changing lthe connection
aIttue(diffcrent enis oftliecyliiiders. Non' racing ticvoiution
froin titis crude tudicaîor of ours to.tie f'tneiy finisieti one of the
prescrnt day, we w~iii sc titat lthe board as large as lthe c>'iinder

'ulNi )it'Aroi. is repiceci by a rery iiglitîcyiuder or drumn, anti insteati of tack-
Tu*le pistont il% the sunali cylinder is a nient working it andi is ing the palier for tile cards 10 a board, %v siînpiy fasten titens

foicei clown by the spirat sprîng as sitown aI S. Non' ne tvîli arotund titis druin. Titis ciruin is revoiveti ai the proper lime 10
Suppose tient sîcatit 15 ;itit:d i tue rigitt end of the cviindcr bc in unison n'iith tilt engine piston, b>' being atiaclîct by ineans
(tlt steatin cîtest anti valve beiug on the sie in titis case) anti we of a cord wvound arotini lthe base of îte tiruin, t0 sorte inoving
sec lit tlle stealil iaving free access to Ilte stiait cylinder as -t'eil part of the eigine; that gives the correct motion.
as tue large one, nîlà force te sntali piston up; andi supposing rtue inoveinent of tue piston in tue instrument of to-ia>' is
titis takzes place before the piston of the engine lias inove il t ail, usuiaily inuitijîlieti b>' a ver>' liit art» carring lthe pencii ov'er
the line thlat as drawn by the pencil wili bc perfcîly sîraigit tue papier andi otherwise bcing iucit more simnple and compact
as siiown b>' Ille dotîcdin ne OIlte paper t.acked 10 the board. tin oîîr crutit' inttsrumnl, but otlterwvise it imight bc calicti
\o%' ut the piston lias contîneucedtri 0imoe, aitt the board simnilar.
inoving wiîth it, il wiii be seen tiattas long as the simili pressure W~e w~ill ai sortie future linte eiarge tipon titis sîîbjcî, stili 'in
iii tile cylinder (anti ittdicator also) remitains the saine, the indu- a ver>' eicmientary n'a>, for "'e bcieve itat titis is tue part to.be
caler pcncii retuains ail the saute iteigit, ant liune traceti wiii expiaineci andi that afier any oue who is desiroîts of Iearning in
bc a peu ecti>' Ntrig'it lise a.; fo ni A 10 iB. Non' if sve let tite titis or any' other bracit lias got the principie s0 titat he can
steamni fuolow full sîroke, the uine w"ill remnain straiglt i0 tue cuti tioroîgitly tindcrstand il, hc n'iil neeti littie further lieip froin
or Illc struoke, but at' titis is nol gond praclice, ne cul off at biaf lis in titis n'a>'.
sîroke. Tiil icaus îiiat "'lien tue cuigine piston has traveleci Not thita ne shal ntio take pleasure in ansn'eringany questions
hiaf of ils strokec Ilte lave stlam is cul off, andti he steant titen in adv'anced, but we believ'e il is tue eleineuntar>' part of the subject
lte c>'iiudeî expautis, forcing the piston aloîtg but of course recluc' îiîat uicedtilt mnosi attention. W~e itope 10, hear front our
ing tue pressure as il advanccs readers in regard to titis anti other kindredti ropics, anti trust

A-s tue pressure be-gins to fait, the spring iu the inîlicator piston tuai an>' point not tmade clear 'vili bc pointid ouI tu us titat 've
forces donn the peceii art», andi rvmienibering that the board is ia>' furtiter enlarge ltpon our crude instrument anti lte principie
continual>' îtovitîg, "'e can readiy sec that the pencl m~ill trace it explains.

a <urvd ne'sone~itî a stow. Vitn iteetaui PCn (' W'icn the >'oung ireinan tnaslcrs the principle of lthe indicator,
nili suppose il tu openi anti frec tlt cyiinder instant>') tile pencil anti Icars to rendi andt understa-nti the uleaning of lthe cards
fais back 10 the original position, atîti on the back sîroke traces produced, lie is in a fair wvay 10 beconue an intelligent enigineer,
a I>erfecly >' tright hune. 'lhe doîteti outliue is calleti rte carti, anti ta this endi we desire to aiti Iini.
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CONCERINO TRY-COCKS.

Try-coc<s arc important tbings, anci should bc sa dcsigncd ai
ïrantigcd that thcy ctin bc used vitli facility, ani without thc

inconvcniences ani annoyanccs that tlicy ardinirily givc rise ta.
As they irc usually ruade, thcy arc apt to lcak, continually. This
in itself is a suflicient annoyance ta caul for soute rcmiedy, ani
thte retwetly ihat is ton oftexi a.ppftd is tu stop upi tcti lealking
onc by driving a pine plug int it. 'lli woodcn handlcs with
whichi thcy arc pravidcd crack under tue influence of the hecat
and maisture ta whicb thcy arc subjccted, anti cvcntually fait off,
sa that tht firernan lias ta use a pipc.wrcnch, pcrhaps, ta open
thcm. Evcn whien they arc iii goad condition, and the firemian
tries thrni taithfully, lie is probably rewardcd by seeins a valu-
minous spray af niud blow ail over lus boilcr-iront; for niud
will callîct in tht connctrions, cren if therc is none clscwhcrc.
This trouble is avoidcd, in sonne places, bv providing a capper
îvastc-pipe, whichi reccives the dischaîgc train the try-cacks
thrauigl smîall funnels brazcd inta it an the uppcr side. Sucli an

aangcrncnt proves vcry effective and satisfactory when th t ry-
cacks -.rc connectcd dircctly %vitlî the boiler, but ivhen a watcr-
colunmn is uscd, and tlîc cacks arc dircctlyover anc atnother, it is
nat easy ta arrange such a wvaste-pipc so tlîa* it shail be effective
without bLbng unsiglhtly.

The lead or composition scats with whicli try-cocks arc usuahly
providcd sotten up under the influence oi the heat ta îvhichi tlîey
-ire subjcîed, espeeiaily îvhen high pressures arc uisecl; auid tht
firenian, in attemipting ta close tîxe cocks tiglutly cnoughi ta lire-
vent leakage, aftcn janîs the scats out ai shape. l'art af te sent
is ioreed into the steamn opening, torniing a nipple, which grcativ
obstrucis tîte flaow af stcam. In soine caszs thtese nipples are of

such lcngth that it becomies
necessary ta turn the cock tili
it ncarly cames ont af tht
thread bcfore stcamn will bIow
thraugh it frecly. ht is truc
that the seatis ctn bc re-
placcd, but. this i-vili have ta
be dont an Sunclay or a holi-
day, îw'len tht plunîber's irons

~ - art eold. ïMorcover, it re-
quircs some tinte anti pa-

S tience ta tin the rccss for
the fil;ng and get a good job.

Anotîter vcry annoying
trouble is frequently experi-
enccd. Owing ta tht sr -Il-
ness af tht nozzles ai the
cOcks (usually-abouIt 5-32 or
3-16 ot an inch), a sliglît de-
posit in îlîcm i ofseait or
other sinîilar substance wvill
materially check tht free flov
ai steami that slîould take
place. Tht stems are usually
flot packed, and the threads
are apt ta fit loostly. Tht
rcsult af these vatious circurn-

A SusTiru-F Fo TR-CoKs. statices is that when the flrt-
mani opens tht cock a spray

ai hot and muddy ivater bloîvs out throughi the loase thread,
and hc receives it, perhaps, in bis sîceve. At aI events, he flnds
it uxipleasant ta use such try-cocks, an3 the result is apt ta be
that he trusts inîplicitly in tht glass gatige, and leaves tht try-
cock-s ta themselves, pluggcd rip, perhaps, ta ccp themn froni
leaking.

There scems ta be fia good reasan why >i inch or 3ý inch
angle valves may flot be used ini the place af the conventional
try-cock, for there are many advantages in such an arrangement,
andi there is pratically fia différence in the expense. Tht eut
showvs one way in which this idea may be carrnes out in praxice.
The anple valves are mercly subtitutcd for the ordinary cocks,
andi nipples, running off at an angle, are scrervcd inta tluem. A
two-inch waste pipe (shown in thtaccampanying eut) may receive
the endis of the nipples, provideti the fireman is a man ai suf-
ficient expenience anti intelligence ta know the difference betwcen
sttamn and ivater by the sound it makes, but iroe should netlzer
advise nor prove of the use' of such a wa.rtc-5ie in average

practic. Ini ,nast cases wt silould acivise tuat tht nipples traint
tht anglt.valvcs sliauld open frchy inta the air.

lly te use ai angle-valves iiany of tlî annoyances incident ta
tht coinion try-cack ctn bc avaîcîct. 'l'lie stems ai tht valves
ctin bc kept packcd, s0 tlîat na trouble frot leakage in tlîis di-
rection net be fecarecl. A sinaîl tiepasit ai scale makecs but
hit tlffecien in thet eficizl)cy oi %ht 01%gcîcît mi ccuxt
ai t enlargeti arca ai discliarge ; and ia traublesonme cepnsit
sliould colct, the bonnet ai tlîe valve înay be rcmaoved, andi(lit
pipe, being convenicndly large size, ctn bc cleaneci out by a sinall
roci ar a stout %ire. Anothier paint ai matermal ativantage in the
proposcd arrangemient is t1hat tue scats ai the angle valves ctn
be casily rtniovcd anti replaceti b>' new ailes in a feu' minutes,
s0 that the valves cani bc kept tiglit. (it is truc that thesc smiall
valves usually have sohiti seats, but tlîey cftn be liac îvitli rcînlov-
able scats, ittiesireci.) IJnder tliese conditions tliere ivill be no
temiptatian ta the fircmina ta neghcct the try-cocks.

There is onie objection ta the use ai angle valves tlîat sîtoulti
be considcrcd, tliatîgh h daes tint appear ta us ta be very wcîglîty.
lui rcnîoî'ing atîc rcplacing the bonnet ai tlîe valve tîxe iremian
is apt ta use ton large a wrench, and in screwv the bonnet up
with more farce than is necessar>. 'rite resîtît is apt ta be tîtat,
airer reinaving andi rtplacing a few tities, the hiexagonial tint be-
cornes sticareti ail out ai forîîî, sa tlîat it is iîeîtluer hexagonal,
nor square, nor round, uiar any adier particular shape. Then
lie is apt ta caîl lautlly for a new valve. This lias been tht
experience ai soutie few ai tîost %vite have uised angle îalves as
suggcsted abave, but ire tlîink tItis trouble cati be avaideti by a1
few %vords of caution ta the fireman.

WVe tnay mention, in tlîis connection, aiothier point tîtat ap-
plies equally ta angle valvecs and try-cocks. Thle tendency in
these days is very noticeably taîvards the use ai higlier steam
pressures tlîan have beeni useti in the past, andi alaîig wvitl tht
lîiglîcr pressures we mnust necessarily have highier teniîperatures
ta conteni rvith. *rhus satur.îtcd steani ai 6o, potis pressure
lias a1 teniperatuire ai 307' Fali., whîile «teain oif ton potis lias
a teliperature ai a'bout 338', atîil at 2z pnuids its teitperature
beconies 3530* MNany allays that ivill resist a tempnleraruire. ni
307* for long periotis ai lunie soiten up se ixitiei at 34* Or 30
that thîey sourn beconie uinfit for use as valve-scats. lIn sucu
cases it is founti tlîat pure, sait copper cati be substituteti for t
more fusible nietal îvitli gooti rebults.- T/e Locomotive.

NOVEL SUIT AGAINST A HALIFAX ELECTRIC COMPANY.
IN the case ai Chiandler Electrie Ca. v. Fuller, F. ivas owner

ai a ivarehouse in thc city ai 1lalifax used far storing iran, and
liati occupîcti tht s-ime for saine tweuîty years. In 1889 an elet-
trie cnmpîany establisheti a station for generating chectricity an
tht adjoining prernises. Attichcd ta the engine useti by the
company in thueir business ivas a condenser, whiclî passe(]
througlh the «baor of their premises and dischargeti inta, tht dock
belowv, at a distanîce ofisaîne twenty icet irotu, the ivarcliausc.
In MNardi, 1889), tlue wareliusc ivas founti ta be full ai steain,
îvhich fact ivas canimunic.rtcd ta the aflicers ai tht conupany,
irbo stateti that îhey coulti fot uuîdcrstanti low it coulti have
been caused by their engine. The steani continueti ta enter the
ivarehouse, injuring the iron thercin, andi in 1890 ain action %vas
commenceti by F. against tht conripany for suicl damiage. Tht
company contendecl as a detence ta tht action that iluey ivere
using the latest and best impravements in niachinéry for tljeir
business, andti iat they aperateti tht saine in a praper unanner
and ivithout negligence ; that the injury, if caused by ilicir en-
gmt, ivas due ta the defectîve state of thue plaintifl's prenîises ;
andi that they wcre acting in pursuance ai statutary pawtrs con-
taineti in their act ai incorporation, and ivere therciore exempt
fram liability. At tht trial jutigment ivas given against tht
campany, and on apprai tothc full court thejudges îverccqually
divideti. HelcI, by tht Supreme Court ai Canada, affirnîing tht
iudgnîent ai tht Suprenie Court ai Nova Scotia, that the at
causing tht injury violateti the rule whichi dots nnt permit a per-
son, 'even an bis own land, ta do an atct vhich, hawful in itschi,
yet uiecessarily causes injury ta another ; andi especially as tht
injury, is continucti airer notice ta the Conmpany, the plauntifl's
ivere cntitled ta recover damages thercior.

Tht matetial and plant requircd for tht extension of the Wntkcrrittc
Vectic Raitway is cxpected ta amnvc on the ground shorrty.
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ACCUMULATORS.*
lis %V. 9. SiW

l' las not aval purpose to.nlgitt Io discus the above nimnutel>'. or to enter
ni tsny lengîli iat the comaplet chernistry doit ncmpanles ilicir action, bt
more t0 describc ln brief iîow soute différent nanutctutieri consînicti liir
oeil%. flitcir opparent reasoni for Fu doing. anti chier points wich 1 (tuent of
general interest.

1 tetîl begin my remnarias seitî whist na ailpeat Io qore n parados,
n.intel>. that i slor.îge bttecr> douel not star" clectricity. Ibis ean bc
sitewn hy> the follo%%ing sitîple cxpeeinient -Place two strîl cf coppetr ln a
solution ofsupite of zinc. Mais cîtentiosi. as its nante inifflics, is coin.
posed of zinc and sulphtiric nciti. Now piass an cectrlc current titrosigi
titis. nat flic &Ince tell Icave tite conipouinî nut bc elcîtro.qieposlîed on one
of sime sîrips. Icnving the solution aitiphuric acid and wuter. Un 3tujîi)ing
the current te zinc wili bc re-dissolved frot lthe plate b>' tuctans of tlic (fi
Ilte uîcid, ln flic saine nianner tus a simple celi. ;ani gise off a currt i n tlic
reverse direction.

Il is tiuoren uiistiniting or n chenicai comnpouind Iîy menas ofelectricit>'.
Thbe atouts of this conîpotînd corne togetiier agil when the current us shut
ofl. ant imn titis coîlnR togetier cause an elecitre cuirrnt to be gîven off.

In 1803 itte cotJISt1ctc<l ant iccuittulator itnving platimnuî etcrotles.
tiois bas long sance bucn discarde> on accourait of tiie oxpensize ulateril tscd
in lis construction.

In îs6o Planté~ constructed one iîaving plates or tead on1j. Thi aA tir>'
has nian>' gondl points, anti seveeni electricians of iigi standing speak well
of this clas.

in ax8 Faure. constrsîcted one wîth Iead plates. tîe sanie bcinR filied 'vitit
loles. ttnd flie itoes bemng Islied up wîth ai amat prepared paste. llits
style lias also fintind great favoir witb tdifférent rlecticians. Sellon's anti
Volckmars. I. P. 1., Julient. N. Y. Accunaulator Ce.. puiîipeliy. borly.
Roberts. Acmte. WIOodwa-ryl, flradbiiry-Sionc, Font- Wotsh bairn atal others.
aire cf titis style. lise julien Co. l* entper* - bnir lead gritis iy mnixing a
little mntimon' wvlth it lte Punmpeli>'milite therir Icat> grids b>' poiîring
molden Icaîl int tnas of %iolter. -anti afterw.trxs filiing the interstices witil
tihe Immte The Sony inîtle titeir leid grids by winding a fini sîrip of tead
b.uckwards antd ierwnlrds. ilen filling in the spacos tornted stiith lte juste,
finati' btndrng t srhole fîrmi>' togetlit.

ribe Roberts Lýo.. of Toronto. nova dcfuncî I bleve, cast a Icatl grids.
wiîh n star "pattern. liellow on one sidz. The poste il pressed into
one, andi tue oiller griti plaord on top anti riveted ta I . thus asaking otte
plate.

Tihe 'Woodward (?) is matIe b>' pouinng atolten tendi on coarse sait; thse
sait il aficrwaeils dis.solvcdl out at a iter. anti the pi*ste replaces iî.

'llte nbove nre ait of tlle Faure or - pastoti piate type. .Now speaking
of lthe Plante or ail Icut type. I %ilit iiy aicason lmu oi the le.timisg nînkes.
whiicit wili serve for Illustration.

Tise Coaaîpton llowcill as used i McGill Colioge. use porous cad. nmade
h>' illainalintr mel(clei ct aniost i elle point oc rysmalltsan. andthorocn
cating frot te sentiicrisîatlline mass. blockts cf wiiat maty bu c'sled Iead-
sponge. dtis t a s. blocks whiicu consist of ni nounter of tendl crystais.
ail fieldi firnily togrthor nt liseir points cf contact. fliese blocks cf tend
sponge arc then s.swn tnto plaies andi fomîied in te inuai Plante moîthoti.
whinii us by rcieitet citargong andtî disb.trging andi sec,.l rosvrsin.

Ilte Lspsînin crIliis foraset thus direct front le.sd sihlets, or bs direct oxi-
dation as it is calct.

AUl gccttiul.tcrs. no inatter wiîse iaoceor wisslsize. gise 2 voisper cel.
ln ruaiit>' tue> start 10 siscltargo nt about 2U~ volts. souri falling off te s.8o.
Tl'le atnperes. or qitutatily of clirreni delivereti, depends on lthe aumber or

site of lte plantes-lit as Io a. on the aniouni of active surface exposoti In
lte action cf lthe solution.

fltteries of the i .surc type ttsctmi for train lîgbîling, traction and simuilir
work. wil3 bu founti uFuall te conînin plates about ta' x ta square.

W~here it us nol coavenicat to asccrtata lte output allotiet by lthe niasufac.
turrrs îiîey nia>' bc discisargeti aI 3 ampero per positive plate. Tisus a
ccI having 5 Plates (3 flogative andi 2 positivel coîîfd bc discharged wiîiîout
niocidnger nt 6 anîperes.
Ancaîher iule given b>' soute is te 'veigli the eleinonts, nd< disch.srge ai a

noste not exceuding .l anij<res pet lb.. ail blid.
WNhen a luttery of tho ilaune type us citarging. Ilte paisle ospantis. and

%vhen discherging. contracts * as lte lerad griti. howcver. doos nol contraci
agaiti afler bring expanded. cire muai bc taken on charging for the tirai
tlime nol 10 force the bllier>', or wulen the Pisste contracîs during discisarge

fi 'viii recedo: (rom lte niciisi grid. ard un liraI shalciag Up il receives 'vii
drop ie lthe boîtons andi hi> tegrets fomia a short circuit acrosà lte elentenîs.

ln regard le applysng accurnuliois to fraiction plirpsos the chief ditTicttl.
tucs landi ite> ,are not of ctlinot importance> nie. aIs. l3uclling of plates.
owiig 10 te escessive discitarge at limes. For instance,. a 'veli filleti car
starlcd on a grade 'viii drîsti consldorably more than the normal cuiront
usual>' saken by thse motor~ * n fart even if a considerale tilo%%-ince is pro.
viouasly nmatie in baller> sîîpply for oardinar>' sîraina. yul il is aliîct lipos.
sabie tu aliow for a case as above sînleti. '%Ve have only t0 look nt our
Montre.il service, on Iliur>' streel 10 sec whiether 1 arn citing an impossible
case.

liucing is causeti b' atrins entier by ciiargîng or discharging nt 100
itigu a rate.

ARain. the buntping tibicit cars are subjecl Ia 'vili cause lte poste or
Pa&por resd befoet the 1foîres Eiectnic Club. Feb. >xaî x893.

F surc tYPe. IsltIce lu lii out, aind short çircuit the fuaae i the boitent.
la Ilte batteries of Platéd or --ail Imeatlype, lte finm cf peroxide vii n13o
becoi losenced. <ail le (lie boîtant andi short circuit ln &aille marainer, ni.
titoîîgit Ile>' 'viii taise muore tinte ta <la se 1 it-ive bont crilacizeti b> soutte
of my frii'tits for a reiaris liat I matie in lthe i lnes:r nt lthe tinte cf the
storage ballter>' excuîenient lierc. I stitte i lt "fle cclii 'ouiti affect lthe
celîs. *not 'ittke litent unIeo blockç cf ice." as the li'daa'.sî Put Il.

The objections raiseti sas that sttlphitîc alcit wouid net frecte. anti ltai
wns o11e of the constilutrnts in the soluîtion. Titis is trute, blît il 1, alseoia

fartc lthat, buing cf gre-iler density titan tiller. il 'vii seulie ta te bloîtent
an'd flie taler 'viii frecxi. antI even the silitt s ki of ice 'viii nfleet lthe
discitarge of the cuit. i quate bte a setence frot Sil. P. 'Titoiipsea ln
speaking cf batteries iii general : ' Iii celi bu 'v.ruî il yields a stronger
eItent tiî.n whuen cnid. Titis 13 chicilly due la the faui doit liqultl ccntluct

liîir t vtitrn isarni. te ,hîlcriur rcs.st4tncr betng clart-mbv rciu.c . lait-
cîher Part cf lte sanie tank. «' lentcntary LU-socns on liectricity anti Nag-
neiun." Ilte &,ailte autitor rentarks **Pire wter 'viii hard>' conducit nt &Ill."
etc., '1 Slro.ng suipiturie tîciti is n hall coatitctar."

New yau con sec for ycurslvcs wlitit. npparently uîighî restait.
A ver>' obj.ctýonabie fe,ttre uit nccttrnultiaors nînaînguin conneciien wtith s

Itrisale pîlaînît dit spatc is generally liei anti itiless satti space us 'vuli
ventl.tatcsl. lto cstping liî,tiru)gcn gas esuivoti during -. h.trge aindi ditarge
il olinoxicuç nt also corrosive in ils action on cuber nitlals ant nachinery
in close proximi>'. WVien n baller> is citargeai. the positive ptlates assunte
a ed. and lte negalives a slate colon; issgincffrlyan lit soe

lion effervesces -. the soliuton 'viii altoasîtîne n tuilly color.
A ballteryb lifr is Prolongea] b>' neyer nllotving ilita relaant wutolly idie--

30 iaceepa litiîî current running itroighit u wbuî itot on use tas goond practice.
Xetrre lischarge a batue> whioîl> . ilnuys haîve cite quarter of ils caipact>

in il.
Thriu cotetians itetwren cell antell ofteit give trouble b' the cerrosive

action of the~ uoria sprny <aci ibrosvn up I>' lte gas ît'hen cli.trging. Lcad
burning or weltilag cf iîîg îalîîg it.s ben famnî thte taits eliabie arner cf
ccnnectung. Merlu>' cîîp contacts are also usued; itis il onl>' applicable

whuere celis are stationar>'.
fucu cf lise fcregoing bas heen. I am ns d afati. 1lte d-trinîcnî cf lteac*

cliuulalor. but noîthing exisîs nitl disisaantages usbuch dots net aisea bave
ils a.tlvantagms Jo elpctroplaîing lthe accumrulalor uttakes an excellet bat-
ter>', furnisiting a itigli amperage of currenti .î a law 1--' M.F. 1 t is alse a
vaiuabie atimct, andi ougit te be til.inl plants working direct current
constant potenlual systens, citer a r3wuire. Cclisi ny buplacesi in siutua
across lte mtains. iîciping 10 steady fle current andi In lieip lthe dynanto clit
durung the btours cf itavy loati. An automaîme circuit brunker la inclutiet
te break circuit tit the mtains in case thte E .F. cf lthe celis ruses ton
atucit above the 'E. l. cf te dynamo. Il %volt bu seen liait a siutua ina.
chtine Ihe bbtîer tacbarge wiîi.as witen the resasl.sn,.eandi Soter E.MI.
of lthe accunsulalors tise. mtore currentisl forceti rotind tbe fields, caciling
ltons nmore antd conseqiient>' raising tbe rnaciinc*s E. M.F.

Mr. %nt. i3rnckcra siales inob Fhec.r/di-al Pe-vier, of Felx =och. 1892.
tisat tbere 'vere 50.000 accitmîlalcrs ia use ins lthe U. S. 1 tiaresa>' tbis
figure lias bern largel>' augice-le stace thon. and ivoulti have been more so
but for absurd patent liigataen anti for lthe fLully practice on Ibis aide cf
lthe avaler of nos ttsîng accuntulaîcrs of sufi'it.ient capacit>'.

li regard la colculatian of colis rcquired ue ws,11 taku .i supîposed .tuse.
hl is requtreti to run twenly 16 c.p. tan volt lanîpa for za heurs, au will as.
suilse te use julien ceîl. 'rite ahove colis for a discharge rate cf to arn.
Pures. andi fer a copacit>' cf zoo anspure haîrs. Thon xi S. type seil i li
lte bill. as ils maximum discitarge rate is x3 amperres. anti ils capacil>' is
t20 hours. We 'viii tberefoe neeti 5 cuits, tai tas Sai (xo%. allatiet in

praclic extra). If eiîicr doeuble the lime or double thc mniber cf inmps
%vas roquireti. ie 'voulti require anolther suries cf 55 similar relia anti put
this lot in multiple tilt tise former, or eise use à cclit of double the capatct.
rthe tramways cf lthe Seine, Paris. have laId>' adopteti sterage batteries.
bt Ihere the conditions are favorable in rnsny waya. furîher the Accunmula.
lot Company' keep tise colis ia aider for a stmali percenige annuaîly.

Notv. ) tîirk. I have alrcady iakecn tapiit oeo your clnse titan 1 amn
just>' entîtleti ta. 1 wiul bc happy teansver an>' qutestions la my potier.
also le have te menibera inspect sanîple plates. ec.. catalogues anti pnace
lista cf te different componios whicit lie on thc table. Tbsinkitig you fer
your icint attention, gentlemen. 1 'viii nat close titis piper.

PERSONAL
%Ir. W. IL. Brenner. thte ulectrical enogincur ofîhe Mfonîrcol sîrout railway,

bas returneti from a visit ta New York anti Boston. wvlere ie bati gene Ic
inspecs the local power bouses in lthe interests of lthe 2%lontrtcni Comspany.
ltas lthe intention oftitis compan>' tacrecîna poter bouse during tte coiniag
sutnter. winch sisaîl bu seccond ta nene un point of clusimcnl.

Mr. Tises. WNorswiclc. anc cf lte ablest nti blet knosvn mechanicol engi.
nees tn Canadia. dict imn lthe cmi>' cf G3uelph a fcw days igo. 'Mr. %Vorswick
wvas bomai un Preston. Engianti 52 yrirs aga. but haid resitledi t Iis country'
fer nîsa>' yers. having been engageci until z8SQ6 ia lthe manufacture cf stea-m
cagines and boiicr ail Guelpht. For tbtrec or four yeacs prier te bis dratib
be diti business in Toronto as a consuliîiug enaginece. His ticatit '5 flie
resuit of a sevue ittack cf paeumnonia.

Nianîrcol, al presuaî., pays Sia. luan yeau for caci arc ligit : Toronto
pays $ioS. 59 puer Iight . Kingston. $8t ; Oitna.. $Sca - Cicago, $zoo
Quciscu $30.
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THE DEFLECTION AND CONTROL 0F GALVANOMETERS.

3v, E. TitEMLKrr CARTER.
The observation of Ille conditions ot clectrical stress wvhich

produce and limit thc ansount ot dcflcction in any iliasuring in-
strument is an intercsting and profitable one ; andi t is proposed
in this paper te make a short study of the sources of the cncrgy
whicls produccs the deflection in magssetic andi thermal galvano-
meters, whether for mecasunng currcnt or voltage. It as Wel
known that two, forces are concerncd in the deflection ; one, the
electrical or magnetic forcc of the quantity mcasured, which is
causcd by the coul or lieated xirc : and the other the controiiing
force, which is variousiy produced by magnetic, gravitationai, or
other elastic forces. In most instances the controliing force has
to bring flice pointer back to zero wlhcn the current ceases ; but
there is an exception to tbis rule in the Cardew voltrneter type,
in which the deflection is j§rodticd by the controlling -spring and
cancelled by the contracting wire. lIn ariy case, however, there
is some transfer of enery when the deflection is being produced
or cancelied ; and the source and destination of this energy
forrn a very intcrestinR enquiry. In an ideal instrument the
wisoie ot the energy which produces the defiection wouid be
given back when the pointer returned te zero. But, in practice,
owing to the perfcct elasticity of the deflection-througb friction
-the energy is only partially restored. l'le frictional reiistan-
ces are opposed bo.h at the forward and at the retura motion of
the pointer, causing a wvaste of energy on each occasion.

The energy which is temporarily expended,.when the deflection
is being made must nlot bie confused svîth that constant expendi-
ture wvhich takes place the whole time the instrument is in cir-
cuit. The two have ne necessary rclationship. The mere CaR
energy does nothing useful-neither in a magnetic nor in a ther-
mal instrument. It may nt first sihht appear that the C.R func-
tion does some useful work in a thermal galvanometer; that, in
fact, it supplies the heat by menus of which the deflection is
produced. But this supposition would be erroneous. The
energy whicb does the work of the cieflection is actuaily put into
the instrument wvhen it is manufactured, namely, at the moment
the tension of the controliing spring is brought to the rcquired
aniount. The resilience of the spring is a continuai store of
energy which is partially and tempotarily drawn upon whenever
a deflection takes place. This is restored to the spring in full
arnount when the heated wire coots and cosstracts. If we trace
the passage of this energy freom tise instant it leaves the spring
to the instant it gets back again, we shali follov a therasso-
dynamic study of peculiar beauty. It is Wveil known that ail
substances which expand on the addition of hient have their
speciflc heats apparentiy raised by being subjected to increased
external pressure, and lowe-ed by being piaced under tensile
stress. The reason is that in our former case the expanding
body does externai work against the compressive force, while in
the latter case the stress expends some energy in heating the
expanding body. On this accounir, if(a thin xvire is heated by
the passage oftan eiectric current it wili take less energy from
the current, and wili take less time in rising to its iimiting temr-
perature if it is under tension than if it as slack. Some of the
stored heat of the svîre is due to thse current, but sonne of it is
due te the expenditure of resilient energy under the relaxation
of eiastic stress of the spring which holds the wire tight. WVhen
the current ceases and the deflection is returning te zero, thc
condlitions are reversed. The contracting xvire expends hieat on
the tension spring, restoring its lost resilient energy ; and, in
the ideai ir.strument, the amiount of heat which wilI thus lie
converted into work wili equal the energy originaliy taken from
the spring. Thus it wili lie seen that the truc C2R functinn has
nothing to do svith the source of energy which causes the deflc-
tien. If the strcss-strain diagrami of the hot ivire of such an
ideal instrument bce plotted, the curves teptesentissg a cosupiete
cycle will inclose no area ; but in an ordinary instrument this
woùald notble the case. In sucli the curve otdeflcction would lie
nearer to the axis of stress than the curve of restoration t0 zero ;
and the area enclo 'sed would represent ioss of energy on account
of friction, pretty much as the area of Ewing-cycle represe;sts
hysteresis losses.

In an electro-niagnctic gaivanomneter the source of cnergy ol
the deflection as the eiectric circuit, but flot tbrough the medium
of the dissipation function. The medium of exchange ofecnery
as ans electromotive force whicb is set up in the circuit when thc

needie nioýes. ln a foin.srd (lefleL-tion tisee i!, b.t-k clettru.
motive force, whichi lakes sonie cergy froi tise circuit :white
in the return of tise deflection te zero there is a heciping or for-
ward clectromotive force whichi restores this energy te tIse circuit
from whcnce it hall becn taken. During the deflection this
cnecrgy cxists potentialiy in tise controliing niecianisi. Tistis,
if thecre is a bar-maignet control theenergy is storcd misgneticaliy
in the ether ; if tliere is a spring contrai, the energy exists as
rtsitience of the spriag ; while if thett is Iravitv contint, t1ht
cnergy exists as a stiess--wk/tre? VouId tlat We could Say
wherci Is. it tise cther ?- The Eléciricia,:.

McGILL UNIVERSITY ENGINEERING LABORATORIES.
t! Dy W. Il. silAw.

TrHE fonssat openisg ef tise McGaill engincerinsg buildinsgs took
place on Fcb. :z4th, uisder the patronage of tise Governor-
General. In Isle evening a conversa.zioise 'vas iseld, whicli %'as
Weil attended. Tise %% riter took tise opp>orttaasty, as far as xvas
pra,-tiç.Ibic, ot luullasg U% Cr thc eiluftritai plant, %"laîsII ,.uasssts of
the foilowing ;

Tise dynanmo rooss on tise grounid floor celstains twe 3o Kilo-
watt dynamnos, deiivering curreast te tise iaips at o00 v'olts. oisekdynamo is of tise Edison-Helpkissos (Englisis) type, ard is di-
rect couple(l to a WViilans upriglit canspouasd engilse runlsing at
400 revs. Tise otîser sssathince is froisiiienss Blrus. & Co.,
London, Eng., couîsied direct te a sinsilar engiase running attse
saine speed. Tiese two macines bear tise brunt of tise work
at prescrnt.

l'ie buaildiing is wirecl tlsrcugliotit oas tise threce r incipie,
and se arranged tit else dynaisso only assay bce tiseà Misen re-
quire(i.

Tlsc msain st itcibo.ird is built on %vood paniling, ani con-
tains mari> kinds of bnitt.hcs, double asnd sangle pole, traassfer,
etc., et both Engish and United States manufacture, ail being
on slite bases. Crocker-WVhecler rheostats and WVeston aasstru-
ments are promsinent upon at. The circuit fronm tise Croasspton-
Howeli accunsulaters, iocatcd in a roons upstairs, is aiso brouglst
te tise asain switch board.

Tise accumulators are thcanisel% es cliarged frurss a susal
Crockcr -Vheer generatur, spec.îall> fur tise purpcsse, drt asb>
a arator of tIse sanie typu. An indelpenzient switcis board of
sxwaller dimensions, but çosistructed in the sasine sssnsser as thse
m'ain one, witis Nalcier Bros.' insstrumessnts, auteissatic break
switch, etc., is situated near tise charging generator. Ail xires
rn frein tIse anain sivitcis boardi te a distributisg board, whiere
tise dlifferent circuits threuglsuut tise building are braindadc( off.
Other m.uu.hines h.ite been pl.t,.ed in positioan, but hsave net yet
heen allotted thecir respective loads -Tvo Ne. 4 E~dison gener-
ators, one No. 8 Edison genea-ator, presentcd by the Canadian
General Eiectric Go.; one T. H. arc dynamso, presentcd hy tise
Royal Electric Co.; one suoter type direct caîrrent dynamos, a!oo
light, presented by tise T. H. Electric Go., Lytsn, Mass., aise
sevcrsl Engliss machines of varions types.

A special ferture in thib roain is the elec.tro-assagnetac shisat
ciutch designeci by Prof. Caius-Waison. Uarcuasastances, isow-.
ever, clir not allow et a test beîng made as te theamotant ot cur-
rent requircd by thiens. Saal Carpenter enaanei rîscostats are
used in conjtanction tvith tise ciutcis arrangesent. The fouasdry
is lit by WVard arc linps.

The electrical iaboratory upstilirs ib toasipiete svath test instru-
ments, aiong % iic.li ;irc Aaron cle(.trcaty asseters, s)halIenlierger
aiternate current limers, Eiliott's testing sets andi WTheatstone
bridge, Nalder Bros.' volt and aisster, aiso WVeston's, etc., etc.
The magnetic labora tory and teassporary piote*nscer rooia is
situateci un tise fleor above tisis agaias. Tise passengcr cicvator
is oper:sted by an Edison niotor, and different sizes ef Crocker-
\Vheelcr swetors are used throssglout the difTercnt %vorkslsops an
the building.

Tise pisysics building is aise lit frosa tise engineering
building plant, at 95 volts, an equalizassg cail l>eang used an tis
circuit.

P>ro£. Cox's laboratery, containing many t'aiuable pisysicai in-
strumsents, is in tise building. A large Wimsisurst influence ma-
chine, Rhumnkoff cou, sets of Geissler tubes, etc., are te be seen
in tise Professor's collection.

W~itis staci a plant at hanci it viii lie strange if soasse proassinent
electricians arc flot produced froro INcGiil in the near future.

CANADIR14 ELr=GTRICAII NEWSblarcil, 1893
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t>. Il. Evans. cf St. satn. N. Il . las ben gravites a paietnt for a striai
englne gesernor. Anti 'I. %V. Matint, of lte sinue ciîy ai patent for a steam
enginle load iegtator.

.Nerss. A. M. Wicltcns mts john A. WViil- bave bectn appoinlcdi repire.
sentaîiecs of the Canadian Associaîtion cf Sîationary Enginecrs on the
Bloartd of \Iantgier cf the' Termnt Tchnical Sc-hool.

Mlr. J. G. Camtpbell recentiy g.ave a ve.'y lnteresting ilîtastrttd lectureJ e foiete te mtîbcrs of the Staltiotary Engineers« Association of Kingston,
on dynatmos. inolors antd tite variotns systenîs cf ciectric llRhtinR.

'lte Aisoctation cf Stattottry E nginmers. cf Kingston. will Apply ta lte
local legmîlttture ait; next session for legisiatiots mlticis îîîit niake coin-
puliory the exatminatton anal grantitg of certifircates teai Ai l i t take citrg
of ste.sni boliers.

Ai slow spt'eî a linvy litiîer beit talaes the power of the uttotor te the
ntachttAt. A ptitncreases. Site siîtue eqsuivaient cf pcwer hs conveyed by
a lilitter pull. and Sir Roabert hall shows abat n bell as light as sewingcot.
ton. rtming ;ai lte speed cf n rafle bîtiet, %%lil carry a hersa: power; white if
it werc passible ta run a bell cf the iightest Une known-tite spidlrs %vt.b-
wtth te velocily cf ltgit, il woauid carry sotnelhing likec 2.5a.iO-se pawer.-
inît'mrtn.

i n view cf te prcvatlitg imnprcssion liait lte conipound enaRme is tansuited
fur vartytng ladsi a s interesting te notte tirai in a% lest cl tue cotnpar.itive
vari.îmot in econaniy with çitangc cf Ioad itu situple and comîpound engamnes,
reporîcîl nt a recent meeting of te Aniericant Society cf Nlecigtriical Engin.
cers. el>oessor Cairienier fouînd that fur A glive variation front rited cnrpacily
ale comîpoumnd as les% affectd iitn the simîple enaginc. whte Professor
l'eaboty reparicil ni the' santee mting, test cf a triple expaînsiom engine
,iîowirîg a variatlout of fifty per cent front A vcry ligit te ain avetrage iottd.
wmth tt variaion in cfftciency of but maine pKr cacti.-Ie.

onte cf te muost ctuttion aits toîîbiciubotter.% arecsutbJtcted is the intro.
duction cf feri wnter ni te bottoun cf the boiler. Vau ask. *1why?- Feed
wnler. îtnIrma a liier is nttaclied. is ustt.iity cf iaw testiperalure. and often

con ~ as tno exception ta the' lia' lit conipels lieated bodies ta risc

-for so being cxpanded-ls liplater, and (lie cold watcr. abcying the iaw of
grvv,Y Instecari o ris'mng and mingllng with the Iîeated wiatcr nbove lt,
miaintains its icvel and floses aiong te ballant of tht' boiter tilti ts temtpera-
turc is equai t0 the resi whena It riscs ta niake rooni for cotider. The efTcct
cf thc colas %vatcr is ta suddenaly cnntr-ict tduit portion af thc boler witiî
svhich fiIt l n contact anti wenken the rivets nd ilmaes. and uliîmaîely.
cause themu te give svay. 'l'i ecIfet is net aiwnys noticarable nt first-often
rrqtuirittg years ta do lis work, but agia. the' contraction is soinictimtes s0
mariccd that tht' boisont senaius %vils iek ,as saon as the punir is started ndc
stop wiîen tiaken oafk-the oniy domng ta prevent a rumpture being the tough-
ams of tite rivet and sbeil. If a ractical denmonstratton cf tht' efrect af
contriction is desircd. pour colu ivater in a <ced hot kettie. i"eding wvaîer
nt te side. alheugi net s,) inlurcus as nt the' botunni> ai reprchenitaie.
Sorti cf thc foremnost buliders aliow aite bc inroduced at the' top oniy. and
before it can seutle ta the boitm it is tbordughiy liciteid anti no contraction
of the siteli foiIows.

Are your Dynamo Rooms Small and Ovororowded?
Can you start and stop your Dynamos without stopping Engine or Counter-shaft?

IF YOU DESIRE TO OUT SETTER RESULTS TRAN WITH YOUR
PRESENT MODE 0F TRANSMISSION, SENO FOR OUR. .. ..

ILLUSTRATED CATALOGUE 0F THE L. P. D. TRANSMITTER
\Vl %% il]1 N. usît pLanIt.s ini asy part of the I:)oiîîioil of Canada, and fùrnish our machiines, wvhicli may

be attachied to your preseni. plant, tupoil trial.

"Reli .ance Worlis, " Montreal. Df LING BftOTI'EIRS1,
Soie ffa&satgesJoi, C(ettala.

s~j I I
Lake Girard Mine

LAKE GIRARD SYSTEM 0F MINES.
. Nellie and Blanche Mines. - The Horseshoe Mine.

CONTROLLINO 2,500 ACRES CHOICEST MICA LAND.

The I.ARGEST USERS in the' United Sutes arc aniong our EARIEST CUSTOMNERS, andî cati iesiify te the
excellenîce of otîr niatcrial as wveIl as tn our IROM P1TNESS 0F I)ELIVERY.

Ail MICA SHII>PED 11V EXPRESS, and sales made ai î>RICES INCLUDING ALL CHARGES Tu J'OINT 0F
i)EsTI NATION..

mlly buy thromgha MID)I).ENIEN and usa> COMIMISSION, wvhcn you cari I)EAI DIRECT WVITli TIlE MNINES,a;nd
rccict' yaur ýMICA AT FIRST IIANi)S?

WVc atc preiuared to SU*i PLY tut' rt'qttrcmenis cf SALUSERS, on advantageous ternis, lookmng te the FUTURE
t;RIoWTII cf thrir BUSINESS

()t IRh«SLN r lb 1lui K 0)I MILA actually mincdi EXCEEI>S 300 TONS, and iuts, tant AFTER A VEAR 's
STEAI)V OPERATIONS.

AI.. SIZES AVAILABI.E, and %%e mtliit -ut tob~ize ot in rougit split shects, with edgcs tritraîwcd or untrtî-uied, ts
,nay bc dessied. \c mtil cult discs or segmnmts of cîrcles wlicn requircd.

Senti tus i SAMI>LE ORL)ER-we oni>' ask a fair trial ; once we reccive thrit, we arc net afraid of holding your bîssi-

umcss. Addttss ail conimunicatinns te

DON C. WATTERS,
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In the nmaster of inventions il is a cuious fart,
saya thse New Y'ork I'lorld, tuait lrofessor i3ell's
lMatt fievice of itliportance. tIse \vtrpsts.
for locaîîng tris; in water pîipes. sels stîggesied te
ii b>' cbserving a liluiîîber*s appreittice en.

dea-,voriing te tinci a leak by isurins cf a simili
steel mld witich lin heid in lits nsotth anti totîiicti
against the pipec.

An excellent nîishot ci coolintg htot bearitîgs is
s.sid te bc to keep in a iîantly place.-a pint hotet
cf aîttîîîonia. and %%lien t11e box gela se hiot il ta
liable ta fuse the nîctai, pour thse uuiîîîtîîî
qisie lîborally. butt îlot extrsvaganîtly, andtiheit
follose il lip with a frec tise of gooti cil. In case
bearinge are a<jtsted too close. sliglîtly loosen
the boita holding dosen tue cap. whien iltere sll
bc ne nccssity for shtîîtiîîg down te cgine.

Thue nmaintenanîce ofa constant water level in a
boiter conduces te cconsony In fuel anti repairs as
seeli as provlding dry steini aI il atlintes, trwing
go lte possibiiity cf c.srrying, eiihout dangcr, a
loseer irvel cf welter, thus insuîrittg dry btettn. anti
by the use cf dry iteini it is seeli kntown lisat mlore
poseer can i>e developet ifrons a givea quantilv cf
sealer evaporateti. tt less lubricant will bc re.
quiredt for rcducing the friction of the worintg
parts in meteit ciest andi cylinder. - IM
i 1'orker.

A Fienclt engineer has inventeti a nels crank,
svhich ise dlai does asvay vigil the deati point.
*rhe crank-pins sorks in a s'ot cul in a steel dise
fastenei te lte end cf flic shaft. andi il prtsseti
upon by a spring. whlicît is se adjusteti tisat. at
the crtiinary worlcing steatin pressure, il ix iseld
firmiy in place. If. hoseever. the cranit bc at a
deati point, whlen lte ftill pressure cf te sîcant is
admitteti Ito the cylinder the %pring is compreiss
Md. the crank-pttt slides in the groove sa, as toa s-
sume an anglîlar posit ci le tise shafi, andi thse
latter hegins te revolve. As the pressure cf tise
steant in tise cylinder whte the engine is in
mtotiont ix lrss than that in lte boiter itself, as

soon as the sisaft begins te tira. the pressure
against the sîtring ks relieved. rtnd the crank.pia
flics b.sck te ils tissial position. This tension cf
the spring is adjusîed as necesary.

A correspondent cf tise Bostonjour,,aI û/ Coin.
merce îvrilec .' Ve have in use, anîong cîherb,
ant eight inchs bell running ciTa ltîgisspced engîne
gevernor puiiey. which isas causes! noen om f
trouble, Il has rua five or six years. andi hax by
dcgrees beomr almost saturttd seiîh cil.
Aitisougs seaised several limes tihe second nigit
afîer washing il seas ready for another Irealmsenl.
as the svasisinq diii net slice out tise ait. As an
experimna we trieti chaik. Tise effect svas in.
stantaneous. Dy holding a gocîi.sized piece cf thes
aforesaitl article against thse bell %site in motion,
aller 'ashile using a seraper.anti scraping il off,
thien appiying tise cisalk again. and repcating lise
operation eeery heur. we fouati tise desireti effret
seas produceti. puîling an end t, the trouble It
is thse best shhtig 1 ever saw useti on a bcht thai
cannot bc takeu off'and put thrcîîgh a process te
extract ail tise cil andi grease."

Paokard lligh Grade
___________Incandescent Lampa

ilAiAUF2lCTUI' ) /1Y THIlE

PACKARD LAMP CO., LTD.
96 to 100 King Street,

tOMONTREAL-4I

Special
1Pulleys

e e

e e e e
made in ail sizes,
froni -" miotor puilcys to 1 5 ft. driviîig pifleys,

... 1 2'i ..

MRON CENTRES AND WOOD RIMS, AND ALL WOOD.
Our pulicys are uscd in ail large stations in Canada.

h1N1> FORi OATALOQI1JE.

0000E WOOD SPLIT PULLEY CO,
83 KINO0 STREET WEST,

95-- - *TO)RONTO.

Wm. Kennedy & Sons
Hydraulie and Mechanical

OWEN OUHDYEngineers.
ONT. Ie .1iapaujacture rs in Canada ofJ

The "New Ainerican" Turbine
(t :qrti<al and hori:onlai/

wisicis is the vcry best itinti of
%V.iter WViseei for drivinit clectrie
machinery by watcr power.

Special attention given to the
irra ngcmcnt andi production of
Superior gmtrs, shafuing. &c., for
Electric S-aios.

SOUS ACISNTS FORt
Fruen's

Water Wheei
Governor

THE___ "CLARK" WI .1

In a tester front the Inspector or the Boston Firc Underwriters Union. b he tts: "A thoroughiy rcliable anîl desirable WVirc in cvery respect."
The rubber useti in insulating our w*sres andi cab'es à especiatly, rleictial prepateti, andti guaranteeta obc wàter.proof, anti witt flot deteriorate, oxidixe or crack, andi

witl remnain flexible mn extremec colti weather andi is not affecteti by hcat. Thte nstation k. protecteti frons mechanicat injury by one or more braitit, asti the whole stctced
with Ctaîk*s l'atent C,)mpounti, anti speciat extra finisht, which we have now adopte] for ait our soliti wires as an extra westhterr pbotection. andi alto prvcnting chafing
anti abrasion. which is rester. acsct, anti te a ver) great: etent Careproof. Our insulation wilt prove durable when ail others fait. %We arc prepared ta fumnisi Sinrlc %Verra,
of alt gauges andi diameter of insutation for *elg-ph andi Electric L.igtttsfrom stock. Cables matie toorder. Wec arc now prepared to fusua or Ciark Wa'rewtth a white
finish for ceiting ctesî work as well &% or stai coor

Clark Joi nt Oum anhouiti Le use.] for naiuing ssaierproofjoints. This is put up in haif-pounti boxes, in strips about one fot long anti (&ve.esght inch wgdte, andi
when wrappcd about a »it ant i orsseti firmty it mnales a soliti mass. For rai lWay anti Motor use, we malte att aires of strantird antI flexible w.th Clar'.. insulation.

îaWe garantee Our Insulatlon wherever used, Aeril, Undorgrounds or Subrnarine, anti cOr net puices arc as low. if flot lswer
taany other first.clats3insulatediWire. We thai bc pleaseto m0tait CatatoZues with terras anti discounts for qutititîs.

]EASTERN ]ELECTRIO (JABLE CO.,
61f go 6.5 Ilatrpslaire Striiel,

:B(OT, - LdZ.&88
IIENRY A. CL.ARK, Treasurerartid CGen'i.Ntaaaer.

MEMEMMMSIIERBRT Il. EUSTIS, President anti Electrician.
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NOTES.
lien't cxl>erisi.îit% .i'ienani mi at
hini a siiIt.iiic. for nialuing î'e.ana pti>es

*llie ilttertail i% %iîi.jrcttrai t irrnrndoust iydrattili'
piressutre. ;and taîig taîflcil laY mionîture. îi41li

nirailler shirnk nor swril. Iheiaies IxIlig .a non.
conîiatictor ar ?lent i brie pipes lire saald ta Ilive

ti k. titi itiai' iteriigtli of w]eC pilles.

Tui.t. rl'sttt. - i igî ill.î toîtily rc<iilra'ai
Iin ?.tisr miiie uv'îts .are rflllitig 0i, iiuii'ys Lirge.
iy .lî<T.'rtng ila %ire. i Iley itouli lit- t titi ne.îr ta
Ille sin iller paîtirv. wsietiter it l>c Ille drivera ur

draveat, roa d.oficottrse. at mI, Iîractlcbluie Ia do
'). 'iler n 1si' c wlice iti' tigitenr

cannai lie aiquteai ciz)e tu Ile %ulii plteiiy. i lie
oiajrit of liai% aag tIllit gliateliîag puiiey cami ta
tlii iî.îliet of tIlle tut pttiie.V. as ta-. use It for tlle

îI)Ialr of aitnt reilsng iir la i i i tI t lxil t11Itle

1 i n oaidcrang Ilia aîr of Ille initue ofa ctt
fe lailtir iii5)S, .Àty% Ille it)Ston /,.urnalt /

< ommmeir.. Il t a i -t if coilîittaoi o Illei coal i
taa- oftii oîeriaaitii iay Ille c.arciesî engiet'r.

wIla, gliiicaing IIait i lataipasrs Il i fl ot lire.
iiiili m i i 'ait conuiles Il i il t'i as.1 Ilr 1 i b
drestt'l. Tliae tr-.aon it iy %o ittact bhtutîiittotis
coal as tisa-il %vhiir ataar- si i tr ith atiea ca ils
atiglit lxe *'atr .i% a lx'i'ttis,' oi Ilts'l sia lea:t

ai a-aitaibitsiaia o aIll iti;r.r futel. I t is flot lx)%-
sible, ta get ns% attacl Ipotier iront .a tataier sitit

liardn cai à%a soit. and Itle baardeir Itle caais .anud
taore gliflicutil ta lian Iilest sa-il tIlile poiwer ai a1

givea itaiki hi'. An engin' alitait have (tiar ste.tila*.
in! if a siow'-laitnifig caîias ta .' tie!. nao alant

ter iaow flaot t (ire ai oht;aiiînt. extra% ticr pitaer
liu-t b.' îIruîdrat htau.ttti Ila i' lviu s arc less
r'lieiiît .1% %tan litcc.. Ifi a Mail as tiiaer
ar ian ta um. îîîcc Iale hoîilr c.apaýcaty m'ill lic

retiircl ta îtippiy straila nti dias r'qairc' Itle
outai afi enctr large' plant ant i as maianatenanlice.
.anian Ilit.nacst ai aur miais iii' prefernm as not

Ia retil Ile sure ai Itle plâit liac, Itle large

lise ai iituinoas coal. NItr. irras rouind that
titi lar an aoil a ta pîtrIicc taca Iloase ial)wer

,r t la %%.%, ltis l le,,%s %ti8. t ii tit ý a la',
1

a.t

anti *u'.t anid a. slli,, .4iild tilitI 'NU%.a Sotit cillail
îîould 1r.atltae soao liane palier nti à less casa
tiait ('aaîaîi.erl,întl. liat tItle gre.ster aantîaant ai

%tr.ain îaruduL ni lî ii,'i Ilauers ttualg Ilt' I. aieot
land coal i n nîi't.etit.t Ille ehr.aîîness ai
Itle otlier .txitî coîtidsui lt a''haaat. ''

li.irakr a catlia ta hum Itle tI% lis aasbls
lor bilciti taies front a prîctiv'ai st.tiilixa nt. 1itab
s%(,ne adonag aItle S o%; St>x)ttl txt.i nitiît alaifipe

The Canadian Omfco School Forniture Co.

]FOIR
EVMEIR'Y

Interritei:4 ai nt iraic oi ii lard iair

ler %Illin I
"Tite fiardware Merdiant"

tis laki' n% ngtau bomir. inti kcei yait ptcsit
an ai iasNirs chitais annouatas ai rnote. lits
itî.ttkert iîlot.atîans ire retlalble. s2 ixi' )car.

THE J. B. MeLEAN CO., Ltd.,
Ia Front Street E..

TTOROINTO ELEOTRIGAI WORKS

Dealers in Electrical Supplies.
Makers of Dynamos and Motors.
Dealers in Electrical Books.

35Adte1aide Stree~t \West, - TORONTO.

A.FRASER SEC.TRES. HEAD OF'FICE TOROWTf'O

11111 Patellt Friction Pllelys

AND OUT OFF OOUPLINCS
For J--Icctric Light Staionas and 'Ill Ipo<ses wlitci intermittenit power is Yaquit'd.

ILLER BROS. & Toms,
<Soireesirors to .S.f<Ucr leros. & .aeacii)

Toronto Office : 74 York Street. MONTIREAL, QUE.
ESTA B1lISIIED 1869.
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YULCANIZED FIBRE co.u SALIE 18373.

SOLE MANUFAdTURERS OF BARD VULCANIZED FIBRE
Infflaectsý, ¶1ubes, Rodis, Stilk, alil SJ)C il shIPes to ordIce*. Colori's flcd, BlUck and Gre y.

SEND FOR CATALOGUE ANI) PRICES.

THE STANDARD ELECTRICAL IHSULATINC MATERIAL 0F THE WGRLD.
Facitoru: WILMINGTON, IDEL. OFFICE,: 14 DEY 8T., NEW YORK.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.
KINGSTON, - ONTLIREO.

b[ANUFACTURERS OF'

Locomotive, Marine and Stationary Engines

THE
HAZLETON

DOILER.

AR.ti-o'rOq & Sibis HîcGu S13FtED E%'GINF FOR ELECTrRic LiGInT PL.ANT ETC..

NOTrIrCE.
The Cinadian Locomotive Zk EngincCa. -iieo K so.Otrio, bave thc exclusive lirense

for building aur lmproved atnHilSpeed Engine for thc Dominion of Canida, an rc fur-
nished bv us wvith <Irawings of our latcst improveients.

PROVIDENEC. R. I. Nov. xeuh. z889. (Signed) ARMINGTON &SIS.

Hendlost,

Economical

Bolier.

"CYCLE" CAS ENGINE
IMUS sEpalat pump OLIDEwth

PULSEprt EVERY NEO LTION . hu

Descriptive Catalogues of the 'ibovi. on application.

Please mention the ELECTRICAL NEWS wvhen corresponding wvith advertisers.

]Equip your Electric Plants,
]Factories and ]«&Us with

FAMOUS
GRIP
PU LLEYS

INSTANTANEOUS IN ACTION.

SIMPLE AND THOROUGHLY PRACTICAL

THE ONLY REALLY SUCCESSFUL GRIP
PULLEY AND COUPLINO.

SAVES TIME, BELTINO, POWER.

BRANTFORD
CANADA
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THE QARLOCK PACKI'NG COMPANY
MIANUFACTURERS OF

6Garlock's Patentt steamm Water. and Aminmonia

DRALERS IN Corner CatharIne and Robocca Streets,
Ujwlurian ant i />um a Fan*se 1>s'ijcùg-

nbgineers' Suppies. Hfamflon, Ont.
Li STC R~. Our Ri'cking is mn use in ovrr 2000 Eng8ne Roonis in .in;ttla. Wri for Cstalogue -mil References.

]LONDON MACHINE TOOL 00.,
. romno»zj ~MMNUFACTUREKS, 0DF M.&f]O

Machinist & Brass Finisheirs' Tools
L. A. MORRISON, with A. R. WILLIAMS, General Agents, TORON TO. ONT.

78 THE J. O. MOLAREN BELTINO 00. MONTREAR

It is no longer necessary to import Carwbon Points.

THE PETERBOROUGH CARBON AND PORCELAIN CO.
.... crin furnIsh then eQual ta any in the world. as they are ....

CARBON POINTS for ail Systems of Arc Light, BATTERY PLATES CARBON BRUSHES,
and ait &<d al à n f* >1 cias <..,loojr J1.-crirul ami4< ilarda"rer li,,ag.

TRE DOMINION LEATHER BOARD 0O1Y,
MAN~UVACIVRERS 0F

]Leatterb Bavrdl :aria StilyIffeies forz IBoocts andl Shoes

Asbestos Miii Board for Steam Packing
Friction Puiley Board, the best friction known

PROPR IETORS SALILT AU RECOLLET PAPE R IM ILLS, rnakInszROOINC. SHEATINO.

I'Icase lucutton fle i-c TRx %.. w-ý, .vhcn corrcsponding with tdvcrtisems

PENBERTJiYi
INJIECTON.

PENBEBTHY INdEC TO! CO.) ManufacturersDETROIT, M/CH.
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