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W. A. JOHNSON ELECTRIC CO.,Toronto
Slow-Speed Alternating Current Generators for Light anid Power.
Multipolar Direct Current Generators and Motors, 1 to 1,500 h.p.
Walker Spring Mounted Railway Motors, 25, 30, 50 and 100 h.p.
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wvitI ise pair ot %ol:Id carboils, savisig over allier arc la:::ips$6 to Si.- ler annum.

Saves its first cost per annum Ydien replaclng Incandescent Lamps
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WE ARE MANU FACTU RERS-NOT AGENTS

Prices Right-Apparatus the Best

Our' Arc Lamps

Arc Lightin7 MoNt rlintad urbeor\ OSALE

Our SpecI?' The Thomson Eleotric Go. WATERFORD, ONT.
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MONREelL QE. T.ar ffclOR ONTO, ONT.
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FXLI. OFY

NONE EQUI'tL4

INCREASE
STATION CAPACITYj

8fXiFETY

5,FFIOI15,NOY

SREGULfiTION

DIMINISU
S OPERATING EXPENSES

We will Insure these Transformers for i per cent. per annum.

WAGNER
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G. B.W.-
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Rubber Covered Wire, Lead Encased Wire,
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OFFICE ANI) FACTORY:

New York Office: 10 Cortlandt Strect.
Providence R. I.: American Eleotrical WorIAs. M orireal, (3aîiada.
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VULOCANIZED FIBRE 00. sTBIIE 1873.

SOLE MANUFACTURERS 0F lIARD YULOANIZED FIBRE
1» ièct,''ibcs, ROdx, Stickx <,nid sipcifi shiu,>w. to os-dcri. £Coloî*, Red, .iffick <ind< Gvey.

SEN D FOR CATA LOGUlE ANI1) PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL 0F THE WORLD.

FaGtoru: WILMINGTON, DEL. OfiTG: 14 DEY 8T., NEvi YOI1K

TO-. .

CENTRAL STATION MEN
1-1 E1.E arc several excellent niatkes o>f Steami ad 1-l'ectricitt lâlacbhier)' from N bicbi

N'ou eau choose. \'ou are therefore not conftied to the use of anly mieC iu particu

tion at, lower rcs tiloevtsieo nxerecdprost telp ob\i h
open market, without consulting bonie Perfectl> hiudependent 1El-ectricatl muinor wdi lmpp
the knowledge and experience they tlhemselves lack.

\Vrite to me before purcliasing ...........

0130. WHrITE3 = PRASI3R9
18 Iniperial Loan Building, TORONTO Consulting Electrical Engineer.

Tusr PAGK!1RD

Jincandescent amp and Transformer_

'u~'.~Are Standards of Excellence

During ibe pas thrte years of its mtanufacture in Cauacla,
the P>ackard L-anp bas beeti trîed andl fot found wantisg.

Byreason of our new fiactory and its better equipment, ivc
arc iiow in position to fuirnishi a 1-111P of auly (lesired(

ec ency. We promnise satisfaction ini every instance.
Wuare also iio% iianuitfacî,tirinig the Packard Transformer,
whichi, during the pasî two ycars, bas wvon for itself suclh ani un-

viable reputation ini the Suites. 1 t is uuequalled ini reg -ulation,
of excellent efficiencv, and absolutely frec of danger froin lighît-

ning. l>rices righ t.Caaousn ousup imcao.

SLanips, Transformers and ~ A pnuuu ELEOTRIC 0O0, LTD.
Eloctrîcal Supples ! **à"-..St. Catharines, Ont.

Please m'onflon the CANADIAN ELECTRICAL NEWS when corrospondling wlth Advertisers

jalmary, s'My)



Kay Electio Mfg. Co.
25 James St. N., HAMILTON, ONT.

WVc aro preparaci to furnch-
Dypatitu of <sic,, cupuclty 1efr atg voi<,ye cilher

coîspouti or shiett ivoistl.
3rol rx frotté 1-8 Io 40 ha. P., eilher sere,. or roit-

Pu: d troistied.
Elcv<slor Motors <>1 <*11 .i:e.
Alterpistitifi Dgti#ipî rotteo 300 lo 1000 lig~hts.

l'ru tistoripuaer* of ahuv csqsecift fronts 6 t 125 lige.
E!eciro-)>htliny g i),lun aot (#u#il CiuCity.
Eleet rEcal REjseruè et titi in «11 ls. br aches.

WRITE FOR I'ARTICUI.ARS AêND .ANY INFOIZNIATION ICEQUIRED.

01 Ol rom 1Ito 600 Brake
fiorse Power, for EleGtriGalGAS NGIN Industrial and other our-

I? izum, ~ G IZUSO,'iWLu.K, iI;agclc:-btirg, Gernîiany.

A~JAS. W. PYKE & CO., Montreal, Que. ~~e forCanada

_______ParticularO On~ APpIiCatio.

TLfM UMFXS
IYUYI2 LE~

SLN~G-LE
TRLE'LEIZ~J For- A1.1 Dufies

NOftTItEY MFG. 0O., Ltde., TO0IONTO
The Latb<ie Erigioe Co., Morifreal

4< SOL»a AGENTS FOR PROVINCE. OF~ QUEBB-C -

F1Nlý M M

ELEC Street cars
1 * ' * *OUR SPECIALTY . ..

Iiim iia llumWe;tlso manufacture Horse and Trail Cars
of everi description.

PAGGERSON &t CORBIN 8T'. GATHARiinS, ONiT

- -Electrical Supplies
Lamps, Wires, Cords, Switches,id 1. ad Fittings generally. . î

Get out- prices before
buying ....

Repairs made quickly.
and at reasonable prices.

TORNTOELETRIAL ORISO'5I67O
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-EECTRIC FREIGHT LOCOMOTIVE.
SiNcii the nmontlî of Atigust last a 96-ton electric loco-

m.-live lias been iii successful cperation for liauling
freiglit on the Baltimore & Ohio railway. No interrup-
tions whatever have occurred, the locomotive respond-
ing in evcry case without failtire cither of speed or
power. Tecsts wvere made rccently to ascertain its capa-

of the train. lut this condition current wvas turned into
the miotors and mnovemient was innediately communiiii-
cated to the train. At the end of one minute the train
wvas moving at a speed of loýý miles an hiour, and at
this point the speed wvas increased to the uisual rate.
The total distance nioved ini 40 Seconds was 150 feet
and -at thc expiration of Onie mlinuite 450 féet.

El.FCTRIC IOoTVEAND FREIGirT TRAiN LEAVIS(; TLUSSEL 0.S THE 13Ai.rstiMRF & Qamo RAit.%vAv.

city for runnling a loaded train on an up-grade, in con-
nection wvith iviicil the following particulars wvill be of
interest. The illustration presented shows the electric
locomotive coupled to a north-botind freiglit train leaving
the tunnel.

A train consisting of two steani locomotives, not
wvorking, atnd 27 loaded freiglit cars, was broughit to
stop, while going north througli the tunnel. liere the
grade is 42 feet to the mile, and the rails were danmp
and greasy. Tite weighit of the train wvas 1, 125 tons,
or 1,22 1 including the electric locomotive. Every draw%-
bar was tight, no slack occurring throughout the length

Another test wvas miade wvith a dynamiometer car
placed hetween the electric locomotive and the train,
wilichi consisted Of 2 2 cars loaded with coal, one caboose
and two dead locomotives. The total weiglit was i ,o68
tons. On the 10 per cent. grade in the tunnel an aver-
age drawbar pull Of SOmle 2.3,000 pounIdS was ohtained
front the dynamiometer diagram. The spced at tlîis
point W.as : 56 ilies Per hour. Comparison witih tie
diagramns obtainced iii similar service wvith steamn
locomotives showvcd a remnarkably uniform and
steady pull by the clectri ecngine, due to the absence
froni it of reciprocating parts, the torque being
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conîstant tlirougliont the cltaire rcs'alution of tlie wlîecl.
A~ furîlier test w.ts imale witlî atiother train, cosisistilîg

tif 30 cars, (Ile caloose andi threc de:îd engines. Thlis
wa. regular tlîrougli Ireiglit train With, a lucal freight.

attaclîed, and tlle total weiglît %vas iii excess of i1,6oo
tois. IL %vna% lauled with case tlîraugli the tuîînel, and
calculations front the previotîs dvuîaîîîioiiiter records and
the drawbar puilliuer auîîpere stiove(l a drawbar pull of
over 4 i,oaô p)ollîslI.

Onî 00oclier ùth still aiotlier test wvas nîadc, tlie char-
acier of Ille performnimce bieing hceiglitcncd( by the fact
tîtat I lle train wlîiclî it inoved nieasîîrcd over i ,)Oo feet
iii lcmîgtl anîd weiglied about i,900o toits, anid wvas started
froni rest in the tunnel. IL caîîsisted of a nortlî-bounid
freiglît traini of 28 loaded cars and two locomotives
coîîpleid ta a local freiglit of î5 loaded cars and one
locomotive. ln starting îîot a sputter, spark or slip of
the wvlieul occurrcd, and tlîe traini ov'ed witl tlîe saine

precision as if tie circtinmstances liad been of the orcli-
narv cliaracter. Thelî drawbar pull of 6o,ooo pounids
%vîas about tlîe record iii tlîis case. 'llie train was
c1uicld brouglit to a specd of 12 miles an liaur and
pulled tîtrougli the tuninel %,Uihout difliculty, withi the
locomotivec comtinously exerting a drawbar pull of
40,000 VOiuds.

'l'li above tests, ouI> show approximnately wliat the
locoiliqtî%e t an do, ;t. its capacity lias b>' mn> means
becni reaclicd.

Tlwo additianal miachines have been ordered by the
Blaltimore & Ohio Railway Company, wiih are nowv
ticaring c.oniffictioîî at the wvorks of the Genierai El1ectric
Company at Schenectady.

A CANlADIANS RIDE ON THE WINNINMG
MOTO-CYCLE

\Vitîm.ii so mucli lias been said lately of the moto-cycle
or liorselcss carrnage wu thionglit a description of a ride
oni onc iii tle late Chiicago race would heofa interest ta
aur readers.

Onie of our reprc.cutatives called on Arthur W. Whlite,
of London, Ont., of te firmi of Geo. WVhite & Sons,
wsell known nîantifactuirers of engines, boilers, etc., lie
bcing tlîe ouI>' Canadian official iu the Chicago road
race last (U.. S.) Thanksgiving Day. lie and bis father,
Geo.. \V'lite. were in Chicago for temi days before the
race, durisig the prchimiiary tests.

On tie nîorung of the race the uimpircs wvere assigned
ta itie carrnages, elne to cachi. Arthur WV. WVhite wvas

pîlltcd on tlîe Durvca carniage, lie nlot knowing tLI then
wvtili carriage he wvas to ride in. T!'4. route of sixtv
miîles rau north f rom the corner of Michigan ave. and
Ru.li street tlîrougli Lincoln Park, then by way of
Eem:uîore ave. to Evenstan, a distance of thirty miles.
'l'lie return rmn w~as front North Clark street and Bel-
mont il% e. ta Milwauikec a% e-, then tlîrough Park Drive
aînd Ilutuboît, Garfield, Doîîglasb and Briglîton parks,
tieu doni \Westerni ave., i5 tIî st. Boulevard, through
Wa.singîantos Park to starting point, tie round trip bcing

(0 tuiles.
WViîl %Ir. WVhite on the carniage svas Frank Duryca,

ilt %opcr.ttur, brother of Ille incintor, Chias-. E. Dury-ea.
Th'le day wvas finle overhead, but the roads we -z full of
slush, wvbicli inmpeded the speed of the carniages. ln
some places the slush was six~ inches deep and olten hld
ruts, mbt On1e ai whiclî ic leuryea carrnge wvent at the
corner of Erie aud Rush streets, brcaking the steering
gear. White they wcre examining the extent of the

break, the Maccv carriiîge passeid thli. IL being 41
holiday, noue tif the blacksînlitlî shlis werc c'peii, but
tlîey hlîîated up a1 kcy ta a1 shop, went iii and did tlle
wark theîimselves. Fifty-1'ive mîinutes %'vere lo'4. lere.

ILt ook thclm front S:~in.î 11 to 12:45 P.11. ta ruai ta
Evenstoin, a1 subuirb of Chîicago, making a1 stol) af seven
iliius before reaclîing Eveuston for wîater. Sîîorl>v
after gettinig water tlîc, cauglît tilp to tlîe Maccy car-
niage. 'l'lie road lîcre %vas but une broken track, with
snlow on eaclî side to the deptlî of front six to eighit
iliches. One of the ruiles ai the cautest was that if the
lcading carrnage could not prove its capability to keep
aliead, it n'as conîpellcd to pull ont and lut tic other go
b>'. Mr. Whlite asked ttei ta camply withi the rides,
whlîih the Maccy pecople (titi. lie ;vas sorry ta ask
theni ta do il, but tlîe rides hall to be comiplied wvitiî. A
short wav sautlî af E veilston a .sleigli load of yoîîmîg
people uipset w~hile turning a corner, but NIr. Durvea
hraughit tlîe carrnage ta a standstill ahlost instantly,
just as the whecels tauchied the horses. 'l'lie carniage at
thi.s time wsgoing twelve miles an lîour. At tlîe cor-
lier ai Clark aud Lawrence ave. they lost tlîeir way,
and wenmt twa miles out of the course. At Divcrsea
street part of the iîechanisni broke, whiclî necessitated
the clrawing ont cf a picce of inch grouind steel ; tliis
%va% Jonie iii a titisnîiitlî sliap withi the aid of a charcoal
fire and tinsmnithi's hammiers. 'l'ley hadl ta lighit tlîe
lire, and lost anc liaur lîcre. Tlirougli the west side
îîarks the snow n'as ver>' deep, auJ ta uise a slang terni,
«tle Wvoods were fulîl ', of boys wvho made Messrs.

W\hite & Durv ea targets for- their snowv balls. Mr.
Durvea receiv'ed ' aione iii tlîc neck " w'ilîih dazed lîiii.
Two policcemen tried to contraI the boys, but the boys
didn't. sec it that wa':î, and titterly routed tic caps.
Crowds linm!d tic route and many wcre tlîe clîcers aur
friends rcciv~ed. 'Tli Kodak fiend, a% ou al occa-
sions, n'as ou hand--yoiî saw im iii ineev guiute, iii
every place, rit ail tites. Onte fiend gat down ou i s
back iii the slusli under the Duiryca carniage to titke a
snap at tlîc inechanisilî. l'lie I)uryea rig re:îched tlîe
starting point again tt 7. 18 P. 1ii., beiaîg io liaurs; and
twcutv-three minutes on the road, and winiîing tlîe
race. lI'lie Miller carniage came in a little above ant
haur aftcrwards. 'fe l acey carniage becanie mixed
up witiî a trolley car and did utot get lu LUI the uiext
day.

After tlîe race Mr. Hcewitt, presideuît ai tic company
wvho wvill manufacture tlîc Duryca carrnage in Spring-
field, Nfass., cutertained the Duryca people aud Mn.
White and friemîds to supper, wvhichi wag quite accept-
able ta Mr. Arthur W. WI-ite -and Mr. Frank Duryea,
as tiîey liad had notîimg ta cat since 6:3o a. ni.

MNr. Arthuîr W. WVhite is building an electro-mato-
cycle iii London, and will give it a test rit the proposcd
races it that city ou the 24t1i ai Ma>' acxt. lie is v'ery
desirous tliat a moto-cycle test blhotld take place in
Canada this > Car, and siîggebts tlîat London, bcing
surrouided in :111 directions by excellent roads, would
be the most suitable place for sucli ain event. 'flice
horselcss carniage lias a great future before it. The
thing to be dccied is whiat pover %vill be the best for
ail1 occasions.

Mn. E. t.uslier, Secretary of ilie lomitre.il Street Railway, lias
rc-covereti front i% rccnt llsieNs.

A. E. Pavmic, a wcIIl-kitomn elecuriciami of B3oston, Mass., lias
decided ta ia.ke Iii, home iii Camada, aud la joiid thme Royal
Elcîrie Conipanv ai Toromnto.
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1it il ivre give vtt ait aîîrstiielisi ti .tc 'fet o îaig
suirfa'e lier lîîîrse.-îtîer ini îlifreîit stl'stf litiler%.seu viii tîrtî
tîiliîr data for costîparison :

'I'viet o Poilaise

File .. ý.. .. 8f . 1 .4 .'t " ...

Pl'ainr Cin r. t 6~ i su .. t .00 .00o

iaitti.1...............810 i i2 275 .785 -55
Vtical 1C11i11tler. . 6ý to -,0 . . S .l0

At tittiyi.

A itrt.titriii a s eatt 'îgiîîî' tir %'fi ler pîritmte ,ttvtr i, ;.%o
fotl is. r.tist'i (titi, fttal pe'r secontd, tir .3.000) lits. tisse fttat per
assimitle.

lit Etigiiteeriiig tuf Atigtitl t 7ili, i8q iteri' i,; a reporit tif tîvit
te'sts tîtate witii a1 Itie expanîision iss îîiîîl (Ir t,00 houri.-

powser, lîtili hiv Victor C(ttt's & Cii., liitit eii, tif lhlas.for til'
sql!îttti1îg 1111i1îs tuf tilie ilrouili'lt.t i liît' Coittitîaîu, litiliteti, tif fle
saite cil>'. T'iis î'îîgiîe was et' lto %tnk titi le i Sut tif Set'lietî
lier, it),I.attiti las lîetî att uvor< cicr.Nitici', giviitg sat ksfattory re-
sîtîls esNiîtciatl> iniftle iitatt'r tuf fuel tsttitti tests siî'tti:

tiriviiîg. AN Sluîtwît h>' titt'st tests, Ilte aiotitit tif vvait' îîset k%
rt'iîîarkahtlv sttail, tcisig a i. 1., t. lie'r hlîtry is'itvr anti (lie
cîtai cttîsiNtlttlititî wvas 8 iii. l'T'e tiaiiiett'rs tif lite î'vliîttiers are
resite-ctivel' ai), 2c9 aits 46 iticies, vvitli a :srtke Of 48 iiclie-s.

Thelî steatît usas geutcratt'l ini twt tcaitr bîtii'rb, 7 feci 6
incises iii diaîiieit'r and Io fee long 1. î'aclî botter lias tuso fiiruiaes
tif lite iîdtî tîi yle, uailtig live t.'lo a îilles iti eacîtaitti title
total liitatittg surface tif flic tutti tolt'rs iN t ,qoo stiare feet. Oit
Ille's ttst iti tgities ivere fltît ntiuiîg ;el faits powter, but uî'îre

deveitijtiti 787,4 %îis.tttr o tdant title livatiîîg surface lier
itorse'litwer ini titis cast!e uvaIs 2.48 squlare fées. l'lie feed wati'r
uvas% iieated iii flit ecctiitoiiist'r to 250o 1' aircîîlîît, atests If we tîtehtiit
Ilte licatilng surface tif fle t'cîtîtituicer. 3,600 %qîîart fîet, tiîrî
wtitultl lie a total Of 5i,i00, Or 7. i iJ 2 stitare feet 1 tle r seltwr
'l'ite tctintiuniser is jtaced in ltue hat' tif fle ciiîîîîy, andt tit' féet
uvaitr is lie:îd hi> flite loit gases wiili aire lxtsiiig aura> o flie

attiosilitert', lait voilid otirwiu hie.' a total iîtss.
%%*tiersu anîthracite or liard citai is tiseti, tîtere sitîttitll lue frîttut

tei 24 haîches betceut tule toi) tif Ilte luiral -aitsd Ilie lt%îwe.,t Part of îiîe
bisehîr. If liiîtitioîts% obr.oft ctua is tîs4et, i lie"t frOui !7 tO030 iticiie.
Ilit i% thisotte Conîdition iof t'î'tîîîîîîî> aest elicielley tin tule

grate hiars sha11 i a11 il tes lie wt'I andtvi îill 8tb'ert %ville Iltle
fileti, lut titis Contditioni us oastient uals freqîtitit> tiegicctcd. If Ile
bar.% are tiot îtîuiforuiv% aiti evsiv etîvereti, tuic air et'îuer.,
irregiarlin lut seatîs, ptassitiig tiîrotuglî titi. tiiîîîîî'st or tîncovereti

part.% ; iffo Ihî i lk> cov'eretl it hîreveuits Ilte nur citterir>g. Vtuatll
kutous' lietile tiicknt'ss of flie lire %vils theiît uspore titi. site tif
flic ctias utsed. The ',itailier fiue filel fli esineitr flie lire. WVillt
egg consl frotte 6 ho) 8 incises, aund ivette fîitiace coal frous 8 goi to
iiies- have lîeti ftîutîd fle liesi resitîts ini liractice. Iii lîuruîiîg
sotîf coas fle ciairg*s sh1t01tld ttc siles, as flie gasî's wiiicli are

etiuetil wvils bave a luctier tîiîhortiuîiiy of gelhiiig fle retilisite
tiatitity of ox3geti.

I have setu frotte s.5 10 s6 itncises tof cons ouftic bars i a tatlle,
anti salami askiutg tuic tireutiait lits% reassii (tir iîavîug suicie a httavy
lire. lait ttswer sas leut ltat lie Coîtît fltot gel %te.iuii attire.%% lie
liat Ihal tuitihty. It us aiguet hi> soutue iluat ut ts utcsa
%vites% a bouser is wvorkcd ho a seigle rate of catpacity, to ilaitain
iteauv ti6. anth glai hre tire.- aire uveil etîntîgit fîîr sivv raites tuf
comuiiistionî . but %%-leuil e cals ftor sîcaîin iiiecases, it 11111%t bc
mtet b>' auit icrcasci! tickness tut fle lît't of coal oui flic grate'
Tite ortîttiaru' firetitan tas aiitb (;istîn tIts icthiJ, ftor fle rt..tsout

litaI lie cati tutrodiîce large ig.îu t a .î trig, lia rgntfruans
lie ks tîtu obîiged 10 give fle ires itctsl alîcîlioti, foîr îueritaîs at
l,,)ur's finîe uie lie uvcili agailàtil flici~ furîtace fîiil ile Ssute
mlanlier as before. As aLilexîaaio, ltoeur, of flici fasor
wîtîici titis siietitod receives-, et à.s pirttialle abtuailte dIasa of hahor

wvhiuch is, generaiiy etutittyceti nitdcis flie itsitular efforti requireti
siies)c ie-.s of a Iak iltai Ille nmore fi-eqiieut aied carefitl attenttion
uviicit is necded wvienî tile fires are glire. Uttder stîcli coniitionis

il is ainiost iipoiblle to regui.tte wilii natutrai draughil flie
stîîîîi of air, tupon nviticit ue îîîuîsî ticlpnti eîîtireiy for îîenfci

cotnobtushion and ecotiotiu.

As regairds a & hetiv0ecti Itt't iessais liai, t d t l ire%, (lie rt 9
l t s'lu ititire capa,'ciiv Cati lic obllaitied fioni et hoiler %vites% a1 lire- tir
meîdiumîî îlikiiess ks carried &aits îîpt'r aittentiot i, git ci

to it.% Condiit ion, t liait vati hi' re:lixed l) l> it>, %5,'stetti (if
inatiagtiiett %vlicti ai l fres are exceeîliiigly lîeav> , :îl a :îe
tif t lîeIt ires, %vieil talie title graissanti Iliai file%. nrt' atiî'jî
:ire iiiet. A- fi tile eetisitîit tf tile iwtt, Nolisie liersîils
tuaititaiti iliai lievi' tires givele llt licoietîititîîiii reitts, 111i1
titis i.. qutemliotîable. V'alî tilt infrmîatiîîîon t lie suîljeet lia
remetsl, bevit lîrotiglit tî.it )y fle reslts tif t wtt evalîtrative
tests wViiei 1ere- Matie tii a 7a.iti rtitiitD iîtabassasr b>iler, eniageasset

liîinîdred lq~ iticit tubies- 97 feet ire lesiglit. Tht' Ilai ig surIface
.ii fiitt i) 1-.642 siliart ft'et, aits flic grate stirfa.tt t y6 sa r

feett tise' ratio of flic two hiîîig 4.ç.6 go t. Oit ll titi lk lire test.
Illt' dtfi or cttal on itle. grate varit't fnrîî i go Il o iluches,% liig
liravi'st ai (liei. rear enîd auit ligltest .î tlt- frt,..t endî. Oit aise'
fii lire tet, *ttie tltiî was îtaintiîei tîiimtîiîl v ait aimasit 6

iruches. 'l'lie Citni uas fs'ew% River voni-iîitîiîs t. Tiii.
iilerctîce inii le re eîs s apiears fromîiltte tigiiîvs. ks ai il%-
vreast't evalitiraii diate fi tdivir- lires tiiitiiiîig (li i %.6 lier centi.

'l'lie qulfiaii tif'lîai gesterated iii Ilie fiirtiaee is tepeîidiiii 0i
titi.' relative e'iglit tif Itydrogei firnit, aits tartît lirars
clit'îiîitally co)tilîiiîed uivil ileir etîîtivailtit tiit tt:ttîilltri.
oxygei. i fclieiîiistr, tlied flot teaci lis titis, oseîr tladyl 'xit'ri'itîe,

%volail %oolài Colavitii.e 11s.

li n îsiîg sort or Iiii îiîîîîîîste coal, wicti coîtiaitîs a large lier-
t'eriiage tif volatile miaisser, il it esr iirîte irotrilt
raies (mîiles% we are uvorkiîig issai tit' fîtrt-'î alag-(-seiî,:î t

vaaitt gel îtl'urieii air ilirtîtgi fle gratv's, aui tliai velticil Ctoller,
ik ioad'd %%-tilt t'arbn witici it lias Itickedtilt ini ils jpassa:ge
tiîroigit flic lire. Fortitis litirpuîsce ive have ti-nrtîtrvs ini tilt' titîrs,
itr ne leave fle door ajar aller a ivvv %,barge. tif' Coal. Vitl %uill

rt'adlv îterciue tgliai Site Ititliksiîîii tir aîiy large. qtatti i i tierair ini
Iltis uva> attl lieb olijectioialîle, as il %iti Cool iti' g;itt's iiclov
Ilte leoili of ignlition, atii if~ too titticit ks aiuitiît it %Viti î'arru' o<1'
Iteat rrotte tlt-i. rtritaCe. ''luere ae a itsîltisr tir wv of adlittiig
atir to lieier advaîîi:ge t fle siîî ies is ctitiiiitct [lite ait
ilirotîgi a iîolloîv bridge ivail andîî distta rgt il i lirtgl i j)t'rttirt,%
in ftic toi), lite air mîiîîgiîg n'iii tite. stemi.r si rata tir tilt' isrîîîg
g:îýssas i lie>' îîatss over fle biridge', fiits t'îcritîrig a ilior' lterfî'ct
eoiîiiîitiii.

George Nt'. laîrrias, M. E., salade. tests veille a botiser wviitrt' pro-t
visioti liati lîccit salade rtor fle tdliis: tir aîir as aliov. %tssai
Cumtîberlantd, ani liracite andî a1 mîixture orf t wt ptari% letva atlitis i
attîttitue pari Cumbeiîrlanid. lis ilte caise of flctue 'mbe'rland, Illei
evaiîoratitu ssi tresl alottix t'ît.witltailriit,
fle evaporailits usas decrt'asel Metttit miie petr eet'i. l'lie liot air
Coîillileted flie Comuisiiti or tue volail( iii iti.uct s or lii sonf coai,
witici vtolatil tutt iîrwViseese îîîluîîrîcti. 'l'ie Sitiwt'r lîrtiig
athracite (lits fltl îeed titis %tî li ti it tiiter wvitliott il. Titi
t'ffect viiici lice inîtrodution or air tnd saisoni lte alîîîcraîiîe tîr ile
lîrodultîc tir tiial>tisîioti, :îs vieweid trous (lie le pei'k tole - t'atk tif
flic bridge wali, usas u'ery tioticcahile it biossa cases, liait gr";.tiesit
%villa flic sofî coal l ut Mr. Blarrais says tietIflucre wva, a lietigiit.
ettci color and itiercas,%ci ictiily tr flie flante, nici''rfile] %%.is
tiset, tîotwviiiisiandittg flic average evalitirtive re'steiilla fiilie

liartd coal usas lowcer. Mr. Bannis' coniclusion, drame froîî tta1:811
tests, s ltai a cotîsitierable aiaîaeattend..s (liei. ttiîlli%,i(ls or

-air .'tiove file filel witen ttiii iititîts% coal is eîîiilîtvcii lît i lat
fiacre as tut ativatitage %visera itixtîtres or alttiracite sî-rtectiiitgs a iti
ittimîtnoîs ctlas aîre ttsed, aud uitie orn îo lîcft is der J etud %% lieu

atîlliracite Coas is useci.

l'le impîîortance or good dratigit, sinata tor intîi foîiu irt
fle îIlti>'llilg of sitificictît oxygeti for fle îaîîiî atets t'coteiiical;.k
:omtbustion tirfuel, hiais long liect feul iy I lie cligiiter. l'ie gais)i
whot ini Calacitu' aied cliciencu' wiiicit wottid lic Olitaiiit'tl livIile
raient anti energetie cOIItîltii o title Variotîs% kiiid' ,t of u.i, laits
fle biiglt frnîii' teliiper..tltre st esulilig tî ti é,~ % i. î
eau.ti sited, btil u iîl$f.tiî hi.îs titi> lamat aîtitted uit Ihi flic

lasit rcuv ye.s. Ihigit inîitial rn:ce iciiileratire k, ésst'ttti.l %villa
adi kiiids of boiser, t0 oît aisti e great est ecotîortty, a iîd goi olaits
titis btigla tesiijîraltire recîttares firtper ilr.titglit lIo Ji'iver .ait

:tîîdanî suillu of oxygeu to flic ritnîace. Ti'% restait is îîlî.îtît'î
h: ntattrai dratîglîl agi a n l-ot1itsmcd.tttt. î rtr ti..
drauîglît olîîaiied b> nît'ciaîîicaiiy crealiig a lîressure iitiier it,
grales!! witlt a fait or îilower. l'le ativaiage.% of flic forceil
dratght are: s!si. IL is iniier conipîle coîtrol. 2n11.' 'l'ie
tssore îicrfcct cotitut ionî of it'i b>' reason or lie nmore alitidaniî
sttpîîly- or ox'gen to flie fttrnace. eai flic1osii of' tirig a
clute-r grade or citai, wvifit al i -Cotibimsioii tfirle ati. Il
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;% a fat't, lîow%%ev'r, t1.4 l lei îis 1aerrect îi:uîî wvill lit' a faulîirL' if
filie lirig of flic boilers% 1% aloi pîrolwriy attt'ided to, anid lie lires
kelit :ît aui t'<'ci trit unîifîri tii'kitess. sîiitalle so lie gratte tif

t'oal tuseti, anid il i. Ilo lie rt'grettetl tutti 0o lttie at1tentioi% iai

to <lig fai'£.
'rliere i.. a ftiriîaiLe iii u tis iilie United Siattes,. a skeili of îisicis

1 xulainîit lierecwiit , %tit kîitîi as lie I awley Dowîî Dratiglit
Sîiok"Ctiî.uiî'tgFurtî:tce. Theîî chli;tivirsil fleattires of Ille

1l ai e>' et ig %vill lie oif insitt: it ,'oiîist of aî double %et of
gr:îîe biars. ont. albo%.et' clit'oller . lie upper, (Ir wattcr grate, i%

mie of 2.nlt'hi ptipe. serewed btito hieadar's or clrîîîîî,. oiicaeti

%%-agit lie circîlatiîig st'steiitif Ilile boiler. 'l'lie sîîppuy tailles o tie

frot lîcatier are takeit front oscaîr site lottoi tif sie front entd Of
ti iel lie %valtr ilas.iiig ilîrotîgli lie grates itto lie re.ar
lîcader, %iielà i% coiiieetedl t) lie hoiler .liell :onîif distaiite bmack
front flic- front. jîis< fîlo lic w;îîcr lise, iait flic space lîiweeil

ilie druuî lat %iteti is hîuilt titi olidti ti ie.ît k 'ie
tîperation tif Rlue tiiowîî.draîîtglit fiiniae is% dirciy (1îposite <o) tiît
of I lie ordiiiarv seiliîîg. Couîîpa):rativelv litle air is adîîîiîîed lie-

I ow lie watvr grates, anîd Ille clatire stipii> of cotîl, and practi-
t'allv ail lie air casier.% aliot . The l'ire liais dou. îward, ira-

steati of îîlîward fiaicre biig titi passiage exelt dowîiward
<lirotigl filie grs.tes.. Ilic gascots 1 îrodîîcts of eoîîi..i it, -
geilier %villa lie <imîci dii'ided caribouî 1 articles wliieli forni sie

viNs1l1kzsntike. ari- forvetitrotîgli flieuîî:îlseî îttasN of Cents

at'i are iiiglly lîcated, allier îçiiclî <lîet icet liectltsally. liai

flaic front the loner grate, oia wliieii ficre is Itlniiîg tîhiat 1'.
lir.ac<icailht a coke l'ire. Mi c oiîliied wva<er of filie volatile
iliatter iii lie coal, a.s well as% il, s iosttrc, are clecottiikised lsso
là>drogei aud carb>osiie milde gases, andti tîese comabine %villa <lie
atir Nuppiietl Ielow% <lie grate, or drawni dowîtward ulîrotigl il, and
butni, liit% td(iiîg il ise efficiei oftlie furnace. l'lie scepar.ttet
carîoî i îcani ile i% trti.sfoiriiied aut<o carboiîic aeîd gas, a.J il ir
rcstîli i% alînt-si colaclee combiustion. WVi.<ever taditîoi:t air
i% rccjuired is furn'îslctl îlîroîigl rvgisters% ;ni lie doors lktt'trîi lie
tîvo gratr%. tir Ilirotugli tiiose of flic &aslait. iac.style offîiriat-c
reqîiires ? somewiat iiît.reased .liiiuey caîîtust'î if si is tlemred
<lial is lîiiers lic capable tif Joîîîg as riunel% work as iio%: set ici
rite ordiîiari' way. Iiliv, dt'iiaiîd foîr steai ilevc'rgr'ealy eceed's
lie rated capl 1 î tif lit'- bliler. <ie ordiiri ciiiis'y v iiill wer.

i< %'iltillv Swinîg ie s str ) ioa rn tliier l'ires.. Tlc liesit resits.
l:on ever. iii fciciet andt %niokcle.%s le.%%. a; wveil as in capacity.
are setirted la ilat'iîg a1 clii y of amtple lîciglit, faut tliis l
ecqualt grise %viil regard Io oardimiart %ettiig,. îviicli rarehluttae
eiiotîgli chiinic%. Tlse,. sIitîi a savîsiîg for tle, fîîruît: f frtiià0
in 30 ]-,Cr cent.

The Iiizlte.st valie liat lias N'en fi oulitd bv at'tual tes-t rafa poîiiîîd
of Coal is .,6 lavie unts, and ecai lit'at %aisstis îilivaleni it, o
fixot poitîiids, s.4 iliat1 cas.1 h oiti of & oal fîîlîil.iît't Illi c s.iaeit of

11 -. 61 - t3- fo0t l'cutts% lier l'Our. t'lit %ve -tsnlv get biack i .950.000

fooat pciusid. or albout oîîc'siXtla of ailie îIecîaical Cqîiivaleîii os
Ilie lient %t1iicd.

% potiid Of toal oir -""Y Olir fuel lia', a defitilteiinpr iîîg
s-al1iatt. andi . apaî tif evaîsîrtltg a defiiîe qîlatnîlîs' of
%%nicr sangler givesn Condi'tis . ilis i,. a lsalait I>tcyoîid svliicli even

licrfctiiosi tannîot go. anîd vtt 1 iias'c lîartl, antidonî s von
lhave hîcarti, o tslivître iun ciior, tate ciaiid flint ilîcîr sans

proiciiienlst.% iii enltt %ou'î ltu cahisite froi 10 10 17 lIonu"Iti of
wattr li'r 1 iîi fcoai. and s-calct t'ngint'eus hîave certi'uct v'i

Vou ail kiiot iliat liaii is ilpossibir, <lie liîgliest %.llse for a
litiîd of toai Ibeiîîg î4 3tieat ainsit..'iand si î'% a L*iiwîî fac: chiat

it takcs 96i.7 lit'ai tunit% to evatlicrte oLnelpounti sifwsttr frnl a'nd

-ai *1' Faîrîiîb %0 <liai tiiiding 14,603 lIt. '15- wc Iîavc
s,5.1 s I tid oýf %tntcr lber poutîti o7conl, anti(then only. wlicni t'vers'
lienl unit N' puits iltti hIe wvaier. Mie Iiiglliest vaillef ''asraîl
,o far lias, lxcii 1.:; jiititîtis cf 'taler lier îîitiîd of coal, 1 srbot
but, asa gt'îîcr.tl i-uic. 1 i, f roni ; i <oS psîtî:îd, licr pcîîind fto

lier hîour.
lIn .-otiîdtàsion. 1 wvtsici nt lii Illte t'ornibstlon Of filet tît'rt'

s', bul t se lxicds scnibtiiîtlc Io lie dc.nIt %villa, carious aussi
lîs'd rxlgn. anti but ot' suipîssrttr. ailexscî of ti air; <hînt lit

CousîbustIiOn. t, sîîn air t% Illic risi1ii clenicnt, but si 4, ilt'

on I hich practis-als-ltse ic.tsu aticn;oui IN gss'cn, cilluer as Io
qu.antîty or etisirol. %lait liant elihernusr anieprtnctaliu
ibat conabsistion duîcits o% su ninchu 'on < lie qtîan, ii ofair ps.
ing iliroisgli Ilie incaîsic"ceiit filet, a-v, tîpon the weiglit tif oxy*ges,
salien lit in ults passge ilirotglu il. ln fâct, uIl quantits' cfair

past..ing tirxitigi il tisat lbe dr.siructîi'ctif conibustion ifimprop-cri'
'inirLsNicctl ant i i.ôrbtltt'tl TM'at Ilie qunistit ofcie-Ica gesîcraîtti

dcetds saison sie rtelative iveiglit tif e:îrioiî tir lit trogciî, aid
elieiiially oiitrd ilîcîr eqiialtiit îît*mglitsti iîtsiir

(oxygti. so alst tIlie qîi:iîtity, tif saîigeiteraeti clties îlot tic-
p:endt so ltttîh lapont lie ontst f Ille lire as. onit lie ttuatutitti f
tient alistirhcb y I <,lit' w:tter. Now%, it bu wcill kiiowîl liantst'cs
ini geileratt iîg fig l .s le.1 tattt steaili, aniit )i e ieîltiil I>' ov'ei-
frotîî :1 giveli aillilit tuf etîni, tls'pICIdSN talions a ctîifiaiitice %Vitlit lice

Clesay tonîditionis <o pretcoîiiiitiolî, wvliiclî iîivtlccs alti
tildy a <lîctireliai kitîlltgt' cf clieiii',t r>', lui t lsti «a îiactic:îi
ksiowvltge tîfil l hîu't îieiltlis oc tiîiihuinuig i hicit witlî iiîecliaîtalL
apîpii:iiites, :îid tIlic perfect iliixilîg tîftlîc Ctilsit tîlîlt ceieiiis witli
wliticli ive have ti deal, iiistrict :tcctîrtlaîie wit hi flic l:tws tif liaItire.

For lie stanidatrd sîîeîlîtîsi of lestiîg cotti referrtti ti iii t lus
hiaiser. lie ftîlltiwiîug .s lie oninet oflirict'titire: For IlliItsi tire
a l'iiit'li groisicitlsille 1'. di led for tîîe lîoir iii i air bath at si'
si) a go' C. For lice otlier coîistitticîits a fr'lalîlle i.% takei of
aliit a grain in tulisv and ii ag1<ii a îîlaiui crtcille, lie
ertîcilile lieii co'treci ; il is siow livattei for 3h iliitts. tuer :a
lktjiiei hunier, followt'd %viîtiac illit lise lIiglît.tni r:tr

tif lie last lalinu foir nu% etîlal Icîlgit Il tf*:bîîc. 'l'le loss ls iteiglit,
le.ss tIlt' liittire tîbtatitt't, etîtais lie volattit' C0iîîbîistitsle nîtttt'r.
The l'ixed carlion is% ileisi buined offI It' reliou'ilg filc crtile
entver aîd lîcatiîig iii lie fiaiics ef site Btunsen huner, witliaccess
if air titi <lic carbon is bunid off; lie loss of weiglit equals lise
cartbîi. lie resitîtite t% a'h.

TH1R LAW AS TO SUNDAY CARS.
1FtîLli.sî'î'«';c i'u sise deci'sloîi iii full liaidcd clownî lIs, itîtge ltose

iii %lie action brolîglît 1). Ilie Lord % Dat Alliante ti restIrllu <lle
liaiitouî Street R lay Ctisupaîîs-y froîîntllllsiiiig <heuir cars cii

"i sas concecdei tisi the Jcfczà.bsnt çs.sisîsn) tud tisc rii:hi ce nn si% Cam. on
S3unusy as mel aon tlie othcr sInys of tise mcetu. unit'.' scUîng su wan a iolatison of
the llnîuusim% of ch.si'. 003, R.5.0.. nmending an Act tu iws t site Twiatioi of
the lorst, Da'. îlorneîimss cailesi tilt lAosis Da.y Asct.

Ille fssiiowutsi sutueuous ilîn anse . (i) l>ovs ale atboie stnsie aispy t0 the de-
fendnt syîmnsny ?
<tj) tfo so,whnt nsihesin tu av tinte dtuont lite t atila tht exscepstioni -%. biting
n con ey-ing or srnse<eu%?
(3) ifus . ilsn tht tucep4liln tas il ssecesry, te tssil gihe pl'intiff e u.ccmsl.

fut5 hMi o ilsose subssînnîiat injuy go the imbLlc?
(4) If uîecessry. ihau suci injury homon ssosun?
(5) Ans in a0nj vie, on ihas esidence, as an enfr cf injonction tht oer remesil

fr n sioaion Grillt Art?
Tise sintei dots not ai:'! ta tht comînny unie%%sili mone cf the peesassarntd in

Isle fimi sesto f tht Act or a peruis ejusss!t:clent% th tîîc usanes.
i .,stsre tL.it îLc tact iti tise ,!eusnus i n acorpoaion dot not patient tise Act

apptyatsg.
Tht iserions narnes i n tht Att are ' Mserclinii imrasiimn, nnsfscer. mse sausir.
ssosign. sabter, o stc <serolisiaiost

tgi uiomi 'sisensi tIsle siisni in Our sit ct's' ni Isle lss:'stafl i., consensl uisn
tilt ssssuis * te cuiser i'rr'%ns s.t ttsusesr are noi g ler i'Conussn go refer to <Strbln,
cjsdens gs'nerîs Ilserefort mse lese tu sec if n petrsans eusningz %uret cars i% ont
nansesi <> tlit sntutit o, tjsistn genserits uiii suitt petsn. ii qiuestion n1is asn
il setiit. me ui. ltatiacally cosîcludesi <s ass:iîty.

In San!uusan s. ltreacb.7 19. & C.. o6. il mas <selsd Ly the cotsit, tise josigunnt
<seing çltta'ertd 1sy l"dra Tenienlen. .J.' allait the s'ont.l-o 'titiher pstrais or leiions
thsasotser - in the 'q Car.., . Q ". ia cre nuit ises!l in a %erise large enotagis te
induie the oner or<Caserof n.tae conclas: thmtmcni yeoised aLt no traites.
mtan, na-tificr, seoiasan. fatbuler ore «heu <striai s.isnic.e sinl dos or exercite n>
seoIdiy tler, btsssness or 'souk of uheur orsisnary catlinpg on tht Lorst', 1)a c.

1.s Reg. s. Ilustay (uiez)n. si mt hell <s> tht fuit court (QILI1) ) tst n ct. drîstr
duic: osrne % iuhin the t 'rss 5sfctii. e». andi an Reg. v.. Soan s uina> tht saie
cmti follo.t iii stecision in lteg. s. tcd'ty.
In the latter case the fact mitesl mtn tis, t Ie fendn: m-ain à ersant cfront

Chartes Btron, n Lte<str oira iseuy niable in tise City cf Tomottn, nis oui uhe day lin
sscitin droitsacat estsigng su irs.n iisroîs4 tise stretof tht city for hirt.'

NIr. '%loss trgesi alat tis ts' o later .Iecnîioui sioulsi l-e Cconfsnt tu thet <nas chen b,-
(cet tht cousrt. ands dis! ns *Mtsy ton a sse of n ai s=Itiser Whos m-ns tics! osnt ain
siriser. It sem u 0 un there is in pritndîsle uic tliiîiîioa teiwn the drnuter Wo s
lise osusecr and ihe dtisr Wha ii tht acnsant of the ou-ncr abat s.tssis as<ly in (&aor of
lise semsnl, tillent as oîgii <se contende tisai a >er-ni ustho sens thse o'tuier wiluts!
mure usastiiy corne -*ishin the dcsciin 'us orlrsan or satr& -ichn secîsls tht

c er'ho sensnle»the aisrns in Snn.isn v. flrracl,. ai te hne serti, L.ord
TTnIerun sirnos no sisc i ttinction .I tels % tise nwie. *owst or dritcr.- Itn

if an oset ot driter of a marge «ini or nn osener or sitser cf n cabs isuint sithin tise
Adt. is ouit %ho i% n om-ne ce druiver cf n tret car, saithe sisci car ii t, hoate.

mirnt elcnîyusecîer soseîsotr I estsntsle c e ý ny>dimsfinrtn sctseten
snch T'er-mosi 1 hinl, îlere s nulle* andi. foltoaing the tia- scimlis. wlskh nie
siusdinz sUrmi me, 1 muzs os! atia tht defenslant cornuony i% ot seithin the Adt nds
clôot ;aiwislitç fruent nsnsng ilS cars on Sunda>'.
tint. nssulrnn tisai tht ffl d<,' %Mspy. tàs n bai <i liera ho--n tis the cotnlany

osas or sea uitS "<ueyn tIi*tItrs-?
Ile extixon is in te folloiig seords. oCcuieyinr tsat-elers ce lier MaNIàiY'ý

msail b> land
t 

ce sent: .t i tui we rfecines andi otisr,1 or uicce'..ty. andi
.,et.m cfchariiy ooiy tceprixcs

In lReg. s. i>agge:t, i O. R.,. th: full ous (Q. I. D)cornI. of llarany.
(J.. and Armnt andi Ciatieon. J. J.' bselli aisat tctsrmisu. leasing fliTalo in tht

State tsf Nrse voren ou asosin>, u nc andi lsiuseelinr l'y tail tu Nialnaa shie
i., dtetsdaniu iearnbaat ta Torelstal. test tint

1 
tIse sanie uta>. ýst <tveler sejuLsn

tise citton, andi sat tirent il, ne dnactlouinb much n case betset trns'cen for
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1shraitiie umni for htl>se%% lise dtttisott ud tise 2911% Car.. l. st. 7. marre issîleti

edan ireeiri îo ussi acceptasi au tiefsmusng tise leri "a traîcîrîs as usli ini Our

statue.
*lhsere tirs Icracil Cisief justice %aid: lu sustmer, nasls'is ini uit jutgsim~ t

wiseîisrr islt m ral ulssll> for isîrasue. (unisg atm'. relatationu ftrulli sMort. tsit-elii or

uteasic sfus ialst.Tuidrt.tstmsy slutltalusi Istelsrib îsmsmîaÇ.r ju tile

putrfuse %aiih msdssCe. gisenit i.. îrasrýml si. 1S il Weisu tu Ille. lac a site attelusses.
heztding tuisi.iîi assi irnitliisz Einsirr %at îesmiisic lis bing a usefmml ui

simtry erinetmsital 15solesu

àNtbsat'ru sas gRive ta dit argumseuni mftcosstsel dixî 4%coss'.e> msg îr.eielrs tu ise

utithmin Isle CACurgoms ust lme a moouk o! use<esss i> se courite. udeuisl hlliîs elsiseu

Automc else Caae urferres tu seciss ini Euglams undeir tise 29s>i car.. 3. sa, l
5
ri.

lus' v. Iilgtisrtisss. 1. .,. 4 C. l.. s6S. mtiser' - t mu'ash isiti a %tsaute % itimalLeul uso

unii a isalf umieç fronut i% residcece tu uriul.k usineras maler ai 'Ssa ws'a a1 triieler. asi

mn TFaylor le. Il uimmîsiines. mo C.Di.. N.S.,4. 1 Erme, L.J-. his
1

a Imis lu1rou sl am

walses tour ms uit on usinsess. or ;icaute usigisi be lit e(ssi> %sit4ei m itl rCfmnsIt

auraitl :t% rav clcmi
Mir. Nios cussiaîoret tu iiitgguii dase cases oim tise :foutis tiain tls luersimu

liait s-alLes
1 

to a dti'tanue ont osf tise îosui ie ilmel retsiri. lui fisni sao

dilissnssi stuceuleul. andi il sents l une lia Ise fanticiî ands us estisl mn îsre.'ami
lu k issu unàsifcit mallâ else disgatice isaoeui trae duoes nom ulcersiie m Cstser onte mia
trai*tier tur nos.

lui lRg. v. liagerIt : Reg. s. I'inniusg. ts 1J.C.I{.. saisi n-ac referuesi 10 anal alot
fssllssses 1 tsa% miecivei mn Lse uuet in accoutatice m it t inmtissum tieslststn

In Rteg. ,sa niaug else coast field- tiat leust itsisi ilî a tieu otîmuat iuîssses
et 1uy stin the flattrrof a mosen suot fsur asi> lsssnose of arr>ius ir=asel rc tise
tiamI sere atiteumded to te Mesraisrd isy. tise sSci." adilis. '*WC tiisi il Ccear isu mime

= ,r.st carriei oms à% Suosda), lseuseesuelse City <Ttmîmîstoi ,ait stse iseuimýul1 casusst lue
atiuraseleru suuluri tise un-iissci tif ilue: cxceîstion. Tlhsey are îeSa sn% isoiostiy

%C.erisi marre recteatioum.'
i nsss'u folios Rez. v. D.izzçit in msteregr.te tu Reg % iniim. laaiu ai appseal

tlc tribunal tu sa), tisatit laser ti4ton 4 airs. if Et Eu su. fur it--Reag. i. i>aig'
mget-t% fascil tupôti tlectstssus sulsietîeti to i<eg. v* 1ius. aussi% is u&mseu usa.
4u 1 toisd iuse it mas uecisiu in 182.

iksuim leimons are '5f tise sanse court. tiifl'erciily cuusstitmsmesl ansi else laser tie-
casos K ai i tinksl. a uleclaration sat elme towisle it imi goossi Las'. ansi i.s a miesiIarigats:
.f aise Law' wisicit fillsi.s« giittng ai a Ensls' of (.m'st issitauce.

h i imisied oss miait %tie l.erusitturt Is> tise 48 %stc... 41.5 >%-7 lts-o , 7. R.S.
0.. Q ss. lisai JetLtreui cxtu'sousssis utc l'e travstirus. lsur Et %ils le *I.ieies

limaIut sct ioai ispistie ontlaim luerttons roissg and icrtursirsar tst elme sn dL'y. hs>
tise %%me %trami.ssa or raiisry or any casser ounsta) i a' ise amuse tersns or Cous

sons cumimai one t-a) onii or CninC aussai tiurninsg 'mt ddl'eiemticajy-4 s tse man
sirsurtio ti0 u3m'u tile norsi ae le' l'y elme cuiri ini keg. s. 1 iagget stammis
tishi tir al-.0iee i htouî.

iî is insiruuie uen note mise cure dtis lezisiattite eseiciseç imm tieuLiang dtisaiti
attssusslu %ucis esitnon sftiesu.

i fssti as a (Ocithlie ulefendasi csimparai- ha% nem lacerasis~ %bur en ia e in il% cars
1ami isas, tise tarinutipal or oimly olujesu lime caimacgetfSutsl.i i.asenrt fsu amuse.

unut or 1ieaiu rnis'. uns terets nu %sudenc tuefue me omsw siit 1 ould
1 

rand estsai
milc me oisny carnirsi wtii usigis lue cailesi SuomIay Csrurimmii.

i finsiaa face aisat tise carse tif teuledfemiLint ussnonn sare simstu go fitas lete
ron ost Sunutay 2% oui sssier siys nt)- iris (eiuti>'t4. for tise crarrnace o! tsO'c1er% ai
else u.uàatci of fare. andi.ait longsi mu us le ta ru iss sis « e u iraîceisr
sCiet carrne 

1 
uiCt attsa otjosmn. Il tusasimi bn uleusieçiu t tis 0 otu.. tnam

1831f Init- tus uiins minerai mrrsý mn salks out (or (Cciii air, or IsICanre. uy tre Jsu
founr iils: sas L um un cîcumos Fauemt issfaiu to 'h-itu - andam u e lsn ur to ro

uuerssu soinsuneying a traînler. h nMtui citr imm>rr îise effieci oif iuits .lr<Ei,ns osr
imois tsat ai irait certain iseiosi carmEnt by liée uiefînstai coniau ce rsl

uisimitk tise un anita of tise sAct. e a.. l tus tmo. comnst luin lis Cet) by mise
ordussar> ratissa> trains. icsîrilu tu tacsemir resai% ce desiuamu mn tise .. m>.
jt".us goamn un ansI r:ssrang (mam thiurtba. zurson% g.inrg s1 slce o(resi or re
CrCeItffl ansi tise Iste.

il (st irs it tie ic-. i lisas tate osfmie dcie-ion reternti uo.isat else cominus>

113sc a vuishi un misu su% c: tar (iie 1asurmns t" tsususin; >musatslrs acti. is nmnîna:.
tlse cars mou

1 
craise aht tise usmiansi dtisumiauucc %tuisaic ie>ae sile:el enus irl.

lu tise allas nue 'sfff osrsie ac mise ý %lmssî 'tit ai etisieuce au lie triai. tUiiot Te.

gars un uIo ee îiuey tii ormils miss caret',ýn ;tr~ulm siutre ntos trairiem. %ait so i
Canneît tends miai,. ly a>' mmr)Sn î'erco-nî s.1 i e .. u elîî le) tis> imse "irte. s

conusmnes a nuiarmu. tiserels.iu. miatre is no Crosussl o us sallit dime cout Cage inierfeve.
For tise in(ssrnsai s sf ise couvi, if mliE Ose j' cariieti (atisri ussi il 4salt sarsome

uscr, - to fminal an- (i uisu tie sc fossrl fis> me, I dulem u..isay îiaas a% fa
as iZ _os nsatise seira %iuinesse au Imle trial mere a;¶ieutl). Imissnt sa glatir
ensrasor t0 tesI tise uruhis sea ssM sim as nhie ri usn:î of tise ùar on Sunsdi>
tueiu anusanmnoy ceieemesfl l'e :Tcela as' .sir ticw. ai. u m>seril' às. rioa>
rig isi -aurieousa tu rous iscn. ands inuit viesa surie arahu si leuen ltu 1 c ' estierst
lua mis flauat tisi elme îmnues cf tise cars on Sunsia> s'as orwai 's o lhtie sor tise
cisuruisni or con;avegtions mn ihichis - t:> sessgesi a teitctlm. aulaumane. or cot,
sentence.

i eau reenti is 3i. inin sn cht. 99 cf tise SS %*;c. (O.), iisxoraina: mise Toi'
toisl RAiie'ay Cun.uy. amsi ccsnfiuisia elue :krieenses %)sricin "i ouit. il>' claus
of ite siimcoan the s 8-ti!t et ien it.setan .usi Sunsia%-', 'tser, geet un 1.
tise citierns Iridemi misa.I su dsisi i k oss a cniaieum of tise lords% i>a>- %e.

Tisu srllst. iscitisai eise h.epstuie sam lut.eti uoosmnusta tsle luisis >a>'
sSci dî clearl) lwscii tsec runnunan tsf imsous Suissia>.

i cs rferte i th ie rascet tf Calunnr'eerai v. '.Laar FaIts Traresay
Co.. i9 O.R.. 624. aus sil A.R.. 4 t>, lut maa case glial ffl tutti taisso any mîunsion
nser eisp ri ioecnirel

Un mise. Itsole. i ama of se olsunimn etssdti 1stst:fr týat.e ais auss ais.. .isola

mois le diissr ahmis cots.'

11E STEAM ENGIrM MNICATOR AND ITS USES.
Iti MMi Tumus. Claus 's *îtm lsuitt i Su .%' SmAp.ft ar.u.u'

STAI o%-.

iiaai afler s-ca*r lIte huteiciai me emts b< lie uleriveti (reiust liE
svouîuîerftui ltie mnntnei liconie niere si'Edei> kuîtlovt imirmgim.
ont tcecnimîiecrng trfso i ndi elme studty of indiicaî<r dizi-
grants Eu outv easýy as coniltareti iviuli a feiv >'asago. osvig itî

flie ct)nituIieefcss auiti ini1tieit> tif the t bta aniadt. Matu :t1
enigisices re uifortuttahc> natl n.a txisiiutît to acElier actîlire a
thcorcticail or lira4clicatl acqta.-int.atice %ville flime initaor, andu to,
iiese i more cpca tlctieire to aîdrss lyseif. iii tues-, ta
of 1irogre.ssmYvc tiioderît enjr.ining uiurs î-î'er plant tuf ans% itti-

piîlmc s1ruuviti ett %villt cllier tii tir (teEuttaiîsfir tht' tise
of ils cngioetrs. Oiier, tif smmali liiamtl,.iovr.vs'ry amartkv
etiasid eits gnitimitenl a îcst E.a tisev rcv îiuirlîaiîi

lite litrpise l'or wh'ici ul us% mmîcumteî The cniter hii âmrgz tif
imese 1 1ul1att imas', îierufure sers itie cha.-nce 10 bcctîiic Iaciîtitst-
ti svith lime uis!tif hlm, itiic.xtir jîracîica% allait,-%% iimes' titit iliir

I.antîs En ticir jitiekei% anti puircîmase sîth ftîr ilicnisciies. a comirse
i Ntremlgly atvs cven lthomigli 'ou ni.-%% live ln rcdnc' vouir sptnud.

Etmg nioncv (tir %celle finie autld go) "iîarti tm1 for mîmoiîlis. Vote
ih derivc %uch knowledge front tuec usc anti sîuty tif thi% isltttu

iemit, it l tb nm.îl t.., liot liortlugmi% tira.ii. i %ou1 111.1 tu, vt
wvil [lit %o ii>' repm etl fil e ou1i:ty wvilii uivtr tic regrcltted. Ai

tilie tîiîiretie.ti asstif Isis ltfsstmatib t'lu u chud iumiuuîait
kuitîwVletigt- dent eviry unoie tir his actigilleit % tiitroumgiiiv tindter-

sîu ild ni îtctiîcs t) luuuit :ai Ie.t :t liug orf lritie anti joy, :i.
wavny rmîîlui clacati tndt rtuiliiig as sutisotiliy as eari, asied

ksisiidglgi cnau um il , s:îîsfvuig lai hoitu esigucer anti empiloyer.
Tii anl clgilieer or t lus type, <ailti I kiowv uitmaum (if tilt-lli) i Nay iumy

votmreiran inidica lor ral lier tliait aî vat-te îohow yotue %iviiilE be-
ctisllits finite t0 (liit wvotk for Ille tiay. i r ami eiîgiutevr of flice oppot.
srnte tvix, atm1 umit7tor wvili aloi he tir ilitieli tusi,, as% it wii LIui
smrely 500:1 gel a% bî:div Oeil tir twist ast% Ilie eniue vois NO (erfets

claun; is tif' îo scart lmlv use exct'lil or~ %crap iromi. *'. î:ci~fui
%stti ug tîmeir owui amu itlueur eumploiyer s Etiereist flic imdieator ttc-

contues :tlmo.t :a llicis.ity.
Siue tir fle cinug auld sltost valiuatîlo Etemmîs tî lie olitatietl bi

tli lu rt flite Emtiica.tor are:
(u) The.arrauigeuieut or flice valves foeîluîstut u-oT rles

ati cutieioiitr f licteauin.
(.) *'lie at Orue tftige ports auti lasae for atliiss.,iouî andt

eximtust, amni, %wiieu alillieti se Ilme %îcamu ii s, tige Itletltl.te of
time steami

(.1> l'ml uateie s of tIlle valve agittti iut pointmif or.traptiilv aI
st e riglit finime.

(4) 'l'iei tltlautlttir (I Osier teilîin Eutle cvîjitier ati fle

'ttautt% iotl ut in aicls w ~V . , li%- %ire tiaîiug liiack
îIresmmrje, iy iircmutlîre rile:îse. b>' iiotr tiulmmî of valves. l'y

Takeut in cossibutatimi svillh uîisamr~emmt feet wat er andt site
ctiitleisa atnd atii tîmtremit ti f fle eximatîsî Nseaut wEih fle

aioîmmît of ie tiseti. fle Eisitttir ftimiiilies uîauiv olimer itemms tif
vaiumaiîit informamtîiont ottinatile trois% ait titimer ssourc'e %vimeut fle

ctîiuîclgelicratutîui amnd ise or sueat are l'imitee l i e
latter uesm us a% îuîîîally becoittmig tif grenter iumîîîort:tllt*e. liat
otim te itîte ta n ut ti the emigimmvee. i titi alti ftor a motteunt

ti1amIti ti.îî le.tse>Otur :uls es wvere ,et mw Et ltit lime nitio tif uinii-
(liCattîr îii:ît 11mev are sure lui lie svrtig. lent i (Io sat timat witii fige

intelligenît tise tif ami iuîticatotr vtiî scuinradl scrau if limei' re
ex.tctlv riglit. lait vomeil :ti scrtimi jilsi Ilmote ilmncl pr Voiu are
summig -esmti jtuist lion s uili us tiseVfti ami humil itidi Is fricltîial. ; un
oimer svitsvtiu huave .11.î1 a i ues flicii, .11 m teaîs1 ascertaimi iviat

vois are tliiug autti Ilow vtois are tioing il.
t have limrid uiei bots tiunte :lait a1gaLiu tuaIt COUmev tîmiet ste

uiitîst ctmîimae alve s %semî viiolt Ilme aiti tf ami iulsdtmo.r.
aminI 1mie iî;î Ilme iiit%;smre tif iitic.1iîiug stie cof timeseC cligiumes

;kmlti EusaE. oi tîmmî ;a grealt Eutîîrvemiemt cuit as lie efTecueti.
siltiivy bca:tise Ilme umirtilus sverc :et liait %%çcrtiil If :mmiv arrutu s

exîslet. andt utliîaut tif zuiv wit oftbif ty it Illme piarif rIllt
cugisit-vr.

1la% s itg tiecitit t t omi ,i Eidicîtîr. uise lîireditase or lime jistni-
mment i)ecomie.s :î cttestiimi rcîtuiriuîg careftil etimsitieratiim. iii tlme
furst place. imdic.tor: cati lie im:d aI aissi amny 1Irice, titim% fle
unature of flimc wvtrk rt-ciiredtitoi a% goti riiiaiîi inuîertmmemt i, so
mntitule limni tii &s iît iler ie % svtrk aid utateriais mitsl lbc emmi-
iti)ed. tieat von %till finditi Et It% omr tmtivatazge ti dent %villa at

isakt-r lias ;umg a1 r..-i:îiîe rcîîlai.ti for goutti gootitis alier Iliam
pmmirci:sIiuig t piotr iusrm i ltm aIn ciueai-er 1irict. ?mui iuîîîrlmmmmeuîî
can lie atît, ici vsrk, thall mierail Ime iuitrtmiilils soiti %viil titi
gtiiiood k Villm uiigil :as sveli exiiedî fli seeture a rceailv raciEabîit
eligisirer ail imaf sî:îge.%as. lt tuy a gtount atld rcUtilic iumîînuicmt
:îî fla:if svi.ia l Et- Esvtrti. 'l'la ntature amdui stye tif îvtîk voit liavte
ici titi %%sili verv largely detemimimie site %tvit *of iusiteiill go pîur.
cla-tse ;ftor iiam.ice. vt .itu uc tits u misltiutcuit tiori ime:usle.vrr

mmm:ku ii at lst siisi mEîg emligEime imlau Oit ami cligiue runiug aI liigm
siiecti :mîîl cmtugiuig tiErectîi of tare-r tirit u ratvl umotre ra1iiitily.
~Modternt comitictet intîictors arc iitlw.tam-saugetl Iîr.eig ptartiCtu-
iau'v citl Iigli s1îcs atil Et.E gencrailly avia tie Irti i .c is t
islrtuiicml lesiguieti ftir l;gm slieeis. wiicli wi tbc qule as tscftui

outie aees sitetvr.g emigite.
The tulolm cif ofulic itdimeatr &% notn s gcsutil>% &eoguet
blit aieigiut lîmilders% imI iieariy ail fmt ci.ss igiires are scel

fromit the itîli sitli lime t-iidthtlr'e.t(Iv tîrlict ftor aiiîiicasiout.
Viui sescr, noîti roviutii lias lirt n kd ati tigie aîiiiiieaî:tlim

tif lime iuîtiieaîr. imoes 11111ust tii driliet icîi talipest ftor altoi less% limait
j% II 11u1»u in Euut Il psî,ilEoli 4îmi Ilme Ç s limiier liti wiieui hIcl iionî

Es ai flim endut, tif ils hidc liiv ivili bu' :%s tearlv as 1 ios"sihic Eu. lime
etter oif tuie ccaramice lpc.aimd vel aîli obîtitltv Ile

lie lakest not goi tiiv auiv cilutî go gel iiio tie evliutter ; nti wiieut
thme c% lintier lie.ads catnit;t le rcimitiveti eti Es cstIti sienrs titi a hifle

si ti aslimc tdrill begiuîs t0 etîera s , as 0mow ill ctutirîgs oîut.
if omi fint cleatrantce Es loo suili o ailosv coîtnucsliuii as alxive,

flime lap liiay lie matie tiirclin mo fle lita (wlusici Et Es tietJrilie
Ito .void airil iîs1 lle to lirimîg liter intiEcatur iuitci a conveuiEcat
jix*titîm. ilime tîlject lîeing lui hmave lime Eitictor coumnecei as
ulErecil %s li.ssilie lIo Ilme ev-illider. autid ;in ailcs wluere flet- tir.

t'ii Watîs vl permiit screv flime Eudic.aîuîr etck in lime cyiindcr
itscIf. Witcrc Ilte lai Es on Ilme sile tif Ille cvineutlr. %I;o nioftp.

tuesN aIntIetw Ilme Eudicatir cai lie biirîgmt illitt a seiiczai posi.
fEil) ulme %anîtr .1.%if lappetl tiel soi, of %t% limider. Wiutn miet rramige.

ntîtei i lac ieîsriiamîcnl. it Es atdvisa:iie bo have a eock for cadli
tuii .f ime..~iEmti.Wimereyvois arc ting tîtmiy onne isiutstitenl. the

iie.ti uicilios teiug Io conuetedl imv îmaus i(si ;de 1118PC: amet at
wa3I c(wk tar.autgctl exacti> Ini cellier ofi cytuîttlr. Tise siiglut diEs.

tttsmae.risig fironmii% lim s Eiîirrct .tiiiiiecmtn ks more imn
comuumcrbaiiiccu S>ime faciity wEillm imiil ciEagratntscan lie taken

%silmoti diqsuriiing %lie lisutr tingni. anti lv flie faci liet tIiagrams
cati i lakeui frnt baitl ctis of flic. Cvlintier on Illme sanie card.

mîtaiîg iliet vcry lmscful for etimparison. Do nol. if osle
te) %voit ilimEs, tisc aigl ale oit flic end-6 tif 1îipe Enstaa
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tf 'ibo'.s '.'.ti a 'r i.î the. cet'irt att attacli iuîicattir tosi stte
t int'., dati, air th lait iigratits ar! fiable lt îret'lt ain aaera

siiLî t iiiiliii't lt-ad auJ Il atira tira tait '' aduais%%siî.
.Aft..r r". i.er i., r-ad>' fur ofl..aiaiu inti..ato. lise siext

slî'i i% a pîarai a siaitalîle na'dîciiig gitatif)lt ta gel tut requiratt
ia'igtia tit aiagrn ii t iati' ptalier tlnuu. Tii saiîtts difl'acuit
ta' tht%. îîiîi'aa-v li'si baigla rates atslk't-d are mt-J. 'l'fiers'ari!
V.'t:iain iniaaais t:ant tî l atllli tbis..rv.e. the- cuie rt.'quii.ite tat tut

tîvia' um- %'f'a'tl li g'.v t'saat lilt'r tini a mîotionî wid avili
e'Sat il' o'aulit'lt %-;Ill la at.it it tif it ist iaî atîlaîture ahl ai)' part ut

,tr'ke *'l'ii.. aîîutst re.liale tiiti aîselul deityce 1 have lanti lte Itîta.

n",tir a it aiîg ttîr tii, %lu~ a tige r.cent inivenionai tif a well
l..iia. a:tilaiii a'aagaia'er. Catt. Jaaie.- wriglit. t3aîel and

ilut.tt ititi 1E-*.iRa..s. Niastif Alînil 1895. As iii
ns':at'rs eati a';,silv gel' a fuîll tl'i ti f u titis device b>' rccriltg
ta iliîair lt;ck aatitiîlt'n, 1 tir.etl alua ;sera describe il.,~

lia tthiug liais rt'daci si''n xStui ait Clignait îttrfiaietai. il is istcl
la Cotiiiic. aie ii' li îadt :t,4 aiar Correct am passible. L'iy

ot a'auitig moaiitin so uil iviatat1pistont klit etnter ut tra veli
verth'ai le"ver uf retitcr is, exaitî aI rigl atigie. %vitli iiton roti
-îlas tir î'eaater ot er'a'u..sata as c.ircualsttaiitt- :aatt flatUre ut

i'aaaia'iiatf î'lgisieait .. li entit. Il i-i a'lmi inlîurlaît ltaI
slisting bar t it'-doteri'sitîli :ai ail1 limaes trav.el jtara!iel with c.ros%

iîa'iaiut îîgaae %V~it fi ortîiatar>' care iii .sttiîîg ut litis re-ducer c'in
la' maadet a& :alîl.ar a litian t liai eangins: aad avili attaat lt rit

%u' loaas g il ana .. ît 'aali.r Iîuaci..î 81i taira-ett; ilnitai amt ralte
tit %ljt<'ed. :liait plie.r drain caît bieat taciaet or dtieacict ait iill ut
at1eratair ,vitiîat ait> aliffiaruiv.
'l'utlt' a diagraitt. st'rew tii.. indic.aiur lu 1 way co'ck airt-ady

plat est in tcr t c) titiller, nd arunîect wath %siiting guide ai
a-'tlait-maag amotiotn bh'. iaia ut tord laaving as littie streîch as pas.-
suit'e. lftlistaait-t traîi iilattir tas pap.'r dtiî ii %erM' gmt-at, il
as iste.r ta ais..' a paiece ut flexibîle wine for tii purpuse. Iluuh
wirt':anid tord aiutbit x lro.ideti iit a laaok anti îoop. ,.o tiaat
t-art 'ait bitdetatiie il tIw.ill wiîth englue iu mottion. Adjust suid'

aîtg biar Ot redute.r tal requtreti Iiigth ot diagmiia b- uteai af
maitt''li tîlcmntai i utfraile. For slow %peetis Illt bems andi

atitd'i'il diagralat is tram 1!4 ta 4 iacite% in itaigtiî, but with
uigia s;keîstttratraccy di:îgranis6 %htauitint bc uture titan about
.1 it-lie. If Iiritg (at pailxer druni 'as lirol.'.' Net tht lengili of

ca.rul tait llc djisîti auoa iiîcely. aittian effort siaould aiways bit
maeait'h lia..' lu'agtii as ftnte frti fracitin as passible ta -siniîlity
miit &,i!'%ietr c*aitulatlicats, ut tiagrats.

Tsiaîî:aca ;a card tai flater drnam is a %imple malter, but 1 siionît
stt-aulg atis tit use otanetallîc taccti papier taallow use at a
aaîeî:îli ii siiit uti ot K.na'il lever, wiait'a ia bc fianni> anti

sea'ttrtl> tasteeit-ti ta% lrevcnu l% ixy posilit vibratiotn througi %liait.
tnig tin it(inag ot li'ncil. aIoa lie friction shouidti b. as liglil as

1 stsstila ntili a ver. flaîte liit-' trawîi wilia itert>t suoucia Ot pointt oaa
iler.
li ,.tlecti.i sp1titga! ways% use ont-llt wihl gite you a diagrani

.ahoîa -, it-lits bigla. allian 'a% wiiia a lia 1ii. baller pressutre ise a 4o
s1 taltg. Fach'it ndicalor usîsaill' lias; front .1 lt _ç >Iîtnugs at-tui.
ptîv-iîig iut. lt-tare alauwiatg seanî ta enter intiiatr reniu'.e

listit froant laticatar cyliiten t blo i''tcait tlurougiî trasiti bath
en',ttisfu engins- t limnier. C:areul> ail audit-alanr pstan watia bet-s
tylistier oil. nidti aillier ntuvitg7 piarts, witit spotiaily itreparrami
vat-a i. Ait fiatistr istn situlu drap inta u'vindrr ot ils%

titsai wt.aglii fat-cl>' anîd s.taily. %%lieu bath <'uts are open ta the
-alait.tspiierc. Sta-''.Jwn tillie niaI on induralar finil'. anti
.aaljîas st-rt-a t. ru'gitalet pnes"ie of ptatii. kt-eping prer>atîre as%
lagisu as 1tussiiilt. ait bc tant-fiai la have laper %aecurely anti
%naa'at li> 1 tia<'t'i ta revoliig tii-ta.

Iltre ailt'aviag fulli pressure sit-ain ta t-atie' itdititr ailow
st'alii s' t 0al relief vaveaisde of 1 wtay eutk unlit %teani

!t'Oîi5dry an it ra t-l-i. Aliu'. indiraitir îiisttn ta wonlc imiter
fCuit 1r'stn. f r tt revoitatious. tamhil il tx-canic- tial. tiien wiîiî
titia uiat, t itsiiti upeui la %tnlositirr. tituw lite itmoplite
liait- ibv n1a1il>itig iili la liper wiaile muîving wiîh redut-iig
suit. 'i'ira'i lstt'aîî tinter ail pres%sare.n auJ ppl3' pencil Io
Imiter iinug tint- or aîare rr'.'uhatiait' t englue trani caei <nil or

t'a lande:. If M--iti itg anoton andi papt dtinn - . arc propi v
ajat.l engit isf a dloutble tard ituldl nit-asunt' il% . ngili exact!>'

Isle sat,' as tlle liigiti of tlle fîasiei ine îireitl tusi>'Jrw .
.%tez 'a Ntathi ent nuinber t JLtiagrans have bt-en taken. neinuve

sta'rutistuat. etc.. ta-uni liseitidit-alon. m'ile il 'us s'all tapen tht- cigit-
allowstt'lat a hilw tan a toa it lhnougt ltr indictaor cylind r,

etaaa se ltal sloa. spng %lnJ ail muovable patrts anc thoroaii
'.vpet. 'leaiei aît.aia'l tav itinticialattait culion leila put-!inl-.

as it-ar atectaracy 'vall tici tNeioas4inlipaint-t if lite'. re aiiawesl ta
tiist. andiî gttrai t.anu aul lie takltsaita no gr4l or tarnti %tib>
stance li- iairat'i t ulic t i.'iller oir seralch th- psiston;-

rvnaiitberw yu -are ltandlingz a dicie andi sençitivc instnimtui.
,%nti al .. Iattttigl>. 'lte tent oifîhe sit-ant blown lhnuih h

ei tiatiieru tindltit-alr 'avili ti' fotaut la have tiilu ptrtt..'i
anad ils. ittslai-aa nt ina'.' c i' ait tlieher mitia tht- assurance tusai
si si. tc.4.1%i n, anaat't ;-agit antnt.eiasiit-tat wltt-n rt-uart-.

Tut- s'aiiotafllait, drawn lie tlle indit-aton on tise titagmmn are
nait-cti asalaw andi tan hi' readily r«c'tgnized afier a little
itrattice t

Tilt LIttNY'tuu l.s %'u a finte drawst li the- penciu ofihe un.
%tilt-alm tieatht cituicttion% witia the engiaieN. are clta'.d anti

b-tus Niales of lter 1,istOn aire lipena lu the- elmcaspht-r. Tii liste
rîrit-nîsa tisela tard Ilale lrea.tare o-f tht- aimospherc or zero

Tuait mA-U a, à.x. rt-taente fine da'a%îi abut 14.7 poisutis
b>' %cale- bt-iw star- anspht-nic lune :anti ntprc>cntq a ptfeet
va.ttqtut n at tn ut' mis ti

Tit Iv.'.aAS iN .t t. atther refea-ene- fine tin au a dis-
tance tr ita tt- ît of thc diaagram. anti ai uight angle-% with a tint-

liere, eqa ta tue *snie ier c'ent. of ils leaîgth asi tht clearance i't
ortheu Ill-llua stl: ai.a 'Tî ditauve blentii. cieaa nc-e
ligie and te endt of Ilile tiiagrani rcpre..nt' lise, voumae t the.
ciearauce ant wattL ruen t the port% ati p ss%.'ges t is uit tid u
the cvEaîider.

TuE .1 LMt(I BOILitt PRESSURF 9'..a reterent..' ligiet drava by.
haud lparalti Io lie :atnosîheric flle. :and ai a distaa..' frotta il bw

ec'qctlu:î ta :tc boiler pressure .,lliau li' %he gatg. '711
différe-tnce ini pouiis pr.'ssîîrs.t ewevaî il laits liLstia iai. ,ia
lise lo'<s t pressure dise toa enn iti lia--Li ttirt4 :nid psae

0it liai tigine.
Tit. AxMîstc Lmt %hows the ris.! of pressuire duite ta the ad-
nîiain of ijîcani ta lise cyiider b>' nileniaîg lis. slt'aii valve. If

tiîe steain as adiîtttet quicliy wviaea liai etigine is about oi lise
<leat centre thlite~ îv ili bit jtracticallv vertical atittaI rigl angle%
lu thu :ttnieliphcrt.

TuE STFAM IN J.is dra*n when iseh valve ki opxti andi saaî
being atdiittL- t lieh cyliaider. linîaîtectuFuhc ii
sufit-itait port area tiai% i lii '.i beuîrlîi.iypri.' il aaîs
phente pressire.

T71rE POINTr OF' Ctr-..w' i- tise peintî wlher lise. tdetassitiii t
liteani is stappet Ily ciasiaîg the valve. Saataastar iî.
tiiffleuily in deteri iig j usI exaclî wl acet ik take-i placet. Il k
usuaik'. houwe'.tr, locateti whes'a tise outlliteo uth liai agr.taî
Cînuges ftra côfl'vtt ta Concave.

T&iE .Xl-ASlOt4 ta Il'.. shlow,. tii. faiI)r»r a%-th ncn
in tiae cylinder expaaaid- duiug wanlc. *

TIIE P'OINT OF REF.L'ASE shos i thlii tXIa:îîst valve optai..
TaiF EXIlAtI St' LINF relprtscaîts tii! Change in ltru.!sure liant lakcs

place wien the cxl.Iausî valve opens%.
TaIt IACK PRRsst3t4tE LINF ehiiaî.-; the prtsstart ag:aitil wiithe

piston atetls duraing ils reluru %traite. Oaa li.agraîasis taken front a
taon.cundetîiaiig eaîgire it ký- eiîiîr co-iaitideaîî witit oir abuive lise
atîtiilpiierc ligie. On diagranis taken trui a caaîden'i engilue
il ik funm ewlait tà:..taniospiiaeri lIii aîîd ait a dikt.ti..e gre.tte.r
or le%%. ar..orinig ta tise '.aauuan oahied 'i la tiai c.-liaîder.

Tia iST oà' E\Xi.'.T ctx 7RE. 'is the point vvhîc the exhau,.
valvecls.

Tim t-~'Fs c uit'vE Iititw% the risc in ire.%%ure dueta u e
compression t tise teaîl remiaiîîg ilaise cviider atter the ex-
hausu valve hia- close.

Titi' %av.'s Fuu'ECrîv,' rat'-SVu <M. E. 1'.) i.%se icaî tit-s
trcsture ptiasinig lise ;tison forward.
Titi. sr îs RFFSLi (I. 1'.) il tise prssu%tre acting on% the pis-

lts. -, Ille' bcgaaîaiing at tut stroke.
Tait'i"'usta.sa.ime;su< iq tut prt-.swne atet liase lisise ot pier-

fretî vac.iuun tisat would exist au the t ti ut lItik ue it the :teasîl
iaad tant bt-en rdcea.ti earli'r. it is faua.. Ilv conî'aiistg tlle cx'
piii t-tant-rv ta l'euit i otla diaga'aan. Tiis pre.sstarc kt ntea-
uet- tramnt ilse of perfect vacuum, fatice il il tht :îbispute
tennita.l pressiant.

fi ias tint lise itutiaa ta ta'.. diaigtia. 1 tlatrctore w.'ill ntt
atteilu ta des-crilxe iîw the varions calcal:atioaî'. can lic ara'lvct
at fi% gatlaering 1%tric train d.iga'ailis. Anay eagiîîcer %ithi a

l'iile cxpiericuice lu hiandling indicaatar. will bit tblc to iitlb>e
tai' Ov.'aî iiagraat. 'iauto, I .1aaa qilt are. Ille ed:itarottias ce..cnie

iniaura ii lie ctit% toit glati ta to rJaaeitîî ttgcla..r witla aiiv
qîlesîsns, ian Ilak iper ta tlla'.. ailier .s'îgiaîees ta c-hance ta

anialyse and. sitss iien.
.Tht niosit impiontalît funnînlat requined k% abat ta fuia thle iiur.s

poiwer genenaied itrain a diagtat. nttla kli- i, lt oaa1. une! I %liait
ta.ke te libety te deal mîth. l'au ftrst require ta t'1 Iti frotnt Ill-
Jiîgrant tht att-ait effective' lîresiarc tit tht tSgaie l?toa th tiougla.

auith tittro.'e. lias ics.'t rie; b'. stee u tautl insu-ta.
mienat calicil tht pianinice'r. '.vlila %v'.illa" e-cdi Illîiîîtî ainsi wili
g'.'e tht-are.' t tht diagr-at ithi aîiste itiniredthl îuiri Oa:n incda.

W~iten art-a ottiagrai ia..'canîes known dividle b>' icaîgîli tfi.'i
gant. tlae rt-taI t m Mil lie tule nîcaît .'vernge liî.iglil 'tiat ti ligani t
mtiii'.'ll tus, lie >cale atst'lng ise.! ant isua haave tist NI. E. 1'.
tliraîîghati stht sitake. Tut-ret- re. houwever. ct-verni siesiîad tif
f'anîling tit M. F.. P. %itioit tlt-ai t a pa2ninicter. one ft sthe
flflt convriin being a-4 ftiliti.-% .'t' onr thet dLigr.nm lt-a or
an'. otte taîveunîi tntier t listesat righit angle% ta tltt ;'tnta-
jtilt-Met line an il c quai tlistail'e alpant. M-srclise leng.Ila t
aesi cardinzati wstuiit hIe hue. ,otii tht- igra nlait dt-ide the sîîm
total of their trnuilîs b>' Iale nimber of orilae amaril. Maillipil'

Tu calt'uiac atse la. p. otan engin..'. nitaiisý the liteaut net ara
afilcl istaisin squ'arrineht-. liuetr.qae 75 r-

tii'nîi. arca u pfiston iraJd=nînan net art-ai !y ste NI. E.. V. lire-
siouslv toutag in plund, lier .qtaarc ant-la actug on thse iston
îhrilîattut-l %trgi..'e (.art-% a iston V- M. F. Il.) Muiilai liai% pris-
duetli ht-ll dita4nc ti.rougi wlii..' Ille piistla lta.'l,. in incite.

p mrtinît.ute. <StIroc in in%. lit- ra'. pt-r itnsinue x z to , pe-r
re'.ohliît). Iliai% %%-Il givc -- Ill thtniniber t ine.la iliatind, cxcrtcd
b>' the cngiue. Div.ide thil b>' a: taI rt-Juce ia foot pounti., andi
a% -an il. r. is tandiersiauti, ta cquatl.;.I.aoo lxtttnd, ratsei t fat igît
an ont minut. by tiidIîng total font poamstds b'. z;om ot girl
ttal la. Il. gent-mîtt-J by englune in a-odn- ii alwn

~~.twi att *î ad3pm»t~* E.1.cs* sm ~sra .Il. r.

Mr. F.. E. Cary.. who bas% bt-tn lreggei n tlie nianttfxet'.re ti'f
incandeNcent iatp in tht- U.nited States far the pailt- iears
ha,. at-ct-pIed the pn.itiou of general manger ot tht P'ackard

Eltcii Co.. 1.1d., of' St. Caibaninces. Ont. 'Mr. Car'. ece-t'
'.boiv Io ca11 tpon and! malte. the t- aquatitane-af tht- many

ta-ena of the- Packard ianîp and trnsformer thrighcaut the
Dominion.
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CORRESPONDENCE
BOILER EXPLOSIONS AND THEIR CAUSES.

Fdiior CÀAADIAN 1 LtC'rtlAL ZRs

SI R, - Vour fileur%. or file D)etit iîxîii-er 1u: i% correci ltiait
fiIle (ilii coimonitteitse oîtc, ILI wil. f lint fle %.Iftiyv vnlve .11 if
olicrtive aîîd open, %'.':s tnsaiLugivi- 1.%age Lu Va.il(r corail.

ing %Vith micit ratliitliLy ns ILI illcre.tse il'. lresmire frot a.% fls. ILI

1030 Ibs. Ili four înîît~ nifront 50 lits. Lu i<0 Il).,. ait otIC mttinute.
Usitil lParli.tiitetîtitev s tu litve Nsîfet> valves inati larger,

%Vilînt.i il conttintue Lu Occur andt f.ki.tiit;cs ILI foIlt.

C. ,'îiii c,

City Hllitinîer, Qîtelîe.

THE C. A. S. E. AS A SECRET ORDER

SIR t-1 I itLice sii voutr asL issute nut ed;toriai tlite iil Lirve l iSe, lit
witii conttiiîd flic failnwing Il Il s*einîs tiitnte flint rite

tin Ilile hnis Ota fric ta rder.-
Silice Ibeconing.a mnier tif te aove order 1 lin;ve lacets est-
nalca troîtgl ils aid to nmasser nuttierus l>rtibieiits pertnilliîtg La

flic c.tiig, liat :ttter catrcftiiiy rending you r trt icle n îtd Irving Ilu
fonîtîtiaten: laîtl hy w1liclh atty budv (it alle cutld 'o itiîd tugetiter
%milions citlier sigît or 1 swor . t abohig*d to gise it uip.

If se admis danst %sie %ecrecy is iiece.,strv, Ive itttt &îlo ai-
tnt us flino Isu..ttot ud lac orgattzdet îith le,%fltait flic C.
A. S. E. Voita I.* yois do salir object 1,> îtci %oieîes or intige
rotn ittetIiod, faut flitectmi-<î icliiiei-y ofaserticictv
i ttiticcccs%%.liv %sehere fice i intiig L10 îîei

&Mr. Editor, yoit iitutst hanve sgnt itt flic ronti seIterc sve k,', 1 flite
gon't, as lie is fite onîly culinhersotile tleqe of iiacelitîer: se lame'.

-and flitc tct tlint you lave aken ic Ittls deg-c nl aloi ftîlic
ti-t thrcc, ntay lie ei-c lotiilcl (or tIl aeteL yîts tade flit
ur iiitîtIations are flot :devs iîrsi.

I wilii itr LO yuu soute t Ille secret% iii tile tnlinwiltg sI.tt
ment. Oui- ini;titionl (iltcitig 1 aIlle dlegrec:s) cîic:bot
sena miutes. 1Engiticers% heitg a gond titing.naiJ cottsequctttll
%calrte. i.. for>nsbI tic u vers' few ,iititons Juiig flic vear.
.sas' teinat ios:; tliti. i about one liour auJ a liait l1ienst uttwl
tttonths, lait I ventture titis arcittark, Sir. fiint fite tigne st)Ictt Ilys sou
il> copisiîg auJ pininig flitc abve article occistped mîore finir. as
110onati-e legaitutate. <toi bîe i.ta rite itlitiatnts.1% etc., ,,(tle
C. A%. S. E.

hit eoîteltision 1 wilisas' fliat as tlic ofalen i ftlitc order
can.sists oui> ofn, tit cent brass.'%ihict billion, 1i sir ntnctin iL.

iii it and ttiiize il itstc.'îd of %vire ut:tii t-CI ile Nii'imaits t ie
bhtelatc- froni weceiisug tlic dîîty srt-c r iîîvtitilleir

Torntno, Dec. izLlî, i9.J. G.ils.

BY THE WAY.
MRt. A~. W. Co-xc.lno%, nos'. etngLgted ina tire etîinc-

ing departnicnt o ireh Canadian Gei-i Eicctrit Colis-
panv at Toronto, svas otie of the pioncers in the intro-
duction cif clcctricit% for Iightiîîg ptirpases. in Jatp;tn. lis
1889) the E dison Company', of Ncsv York, in wvlose cil-
ploy Mr-. Con gdon îhcn s'..s, rce:'..j .tri order (rom
Japans for a i0 io ighît clectric plant. Partly owing to tlic
impt'obabiiit-. of bcing ;tblc Iu %cutrce c ri, icces of ;tri%
one compctent ta itîstali Ille plant, and p:trtly, no doubla
svill the objeci of nking knon niheir good n nc-

tirelv ncew ficld, the possoh;lities of whiclh it wsas imipos-
siblc, ta judgc -tcrom in dccidcd tu :end Mr. Cîîng-
don and rinothcr of thcîr employer-, In japîti with tice
clectrictl -tpp.rttts and tire ileccs--arv steam plant ta
opeimte the sine.

Thtis %val; Illte -second clectric plant insla-lled in uIc
cotintrs', the fi-st one liaving prcviotisly been put in by
the Brush Camnil.n. he intention 'vas that 'Mr. Cong-
don and hi: compnnion %houild rcnlain about six nionîlis,
or long rnough la install Ille plant and gel il inb praper
working order, and bc enablcrd to crsîimale thc possibili-

tics of tr field for futture tLsiness. A% aL mlalter of' fiLet,
tire 1to Aiericais i-enitLife( l i Japtli foi- tî lieiiod iti

ileai-ly three vears. Aiter coinpleî;ing tire work, shici
tltey were spcîally %ent saut to (Io tlne% i-ceiei;tLir ni-dem

Lu ilistall ait ai-e and incantdescenit svstei l'or te tli-
lîcror, wîtose palace s tnow lightcd '.vitiî iIi';Litdesceflt

jaînps, and tire g.rotunds stirr(7ttizlig il %vhh arc liglus.

'.vlici pi-evtis :Lgaisist l'nieigiteis, fil htsieslit jajiLil

iUL5 to bcietdine tirtitgît native eoinpanlies. Sticît coin-
panies tins'.' cxisî iii Tokiu antd several of tlle otîter large
cicis, and it is estiintatedl tîtat thei-e ai-c :t pi-eseitt lit
uperation titgi-otit tr empir-e ablout 16,0oo iiglit.

Pl>îic iîl sn (lotie liv these cntpais toter
cuîttract vitla tire lmumllcip;lity and with private consolai-
crs fi tire sanie tuaniter as ii titis conitry. Mucit of tire
catrentt t0 pi-ivate coitsumiers i supplied thi-ougli nteters,

ani a ddit ionl: charge heiig paid hy tire ctLstttieri fo- tire
uile of tire itteter. Liglitiig planîts are tli5o leinig plat ii
to sonie e\tent liv ianuifactui;g conipanies. F'or(line
cotton iii cunpp:lny Mr-. Congdlon iitsîalled a joo
liglit plant, iviiicli bas sice bects iciere.tsed t 1000

On iLcc(tift of tire Iou' standard tif illuintattion, a..
conipared with Europe and Ani-rica, tire pi-ogiess of
electi-icitv for liitittg has nccsN.i-ilv becti slov. lThe
people of Japan caLnnot lie expected to jttntp fi-nin fisît
oil ta incandescent electric liglit at a bouîtd. A fex.'
s'ea is ILgo fislî ol %vas the almulst univei-sai illumtinanît in
tîtat counîirv*' Witltin a ctiinpa.r.itiveiv reccia date kei-o-
selle oUl lias; bieit iiîtrodttced, atnd is nos'. ieitg iiîpoi-t-
cd fi Immense quantities. As tire >tandard of
illumintîaion frises, tire incarcased uise of ciecti-icitv nmtst
necccssatrilv foilowv.

Referrin.r ajais tu tite prejtîdice wlticl exisîs agaîinst
foi-eigîteis, it is oniv s.ithiit iecent venirs titat j:tpatn

lias toler.ited in any. iegîcc uire people of ii'cçic.rii
cotintrics. N'oir, lîowver, %ie i ektgto le.trti fi-oui

and profit by tire siri-e progressive we.stecit civiiiz:ttion,
-auJ J;paiese studenîs ai-e na.v to lie fotîid listirie mtal-
tan', niaval antd scicntific sclîons tif Europe ;aitd
Anîcricat. 1 lentin fi-oi NI-. Cuitgdon tliat ii caises
svhcrc it is obligatov lapon tr japanese ta) cils-
ploy a foreignci'. tîteir policy isul puisip aIl tire intur-
ni;LtioLt possible oul tif tains, and svheii tite stippîy is ex-
litsted, replace himi bv a native selose service.% c.iti bc
land at a coinparativciy trifling cosl. l'îlie av'erage %wage
for tsnkiled lahar i.% i j cents per dn%, anîd %killetl s. ai-k-
mcei, stîclt as cairpeuiilers, reccive fait ici ccnts. A j:îp,

NIr M. Congdtîu, cars lis e onmtoi-ab% ont su iins
day. On accolanî t l ite aîîtipaîhy Io forcigiters of
certalin classe: or Ille peu)Ple, il . Ille rite for .2 ftorc;g:î

jtt(ige lo sîit svtl the native juttge ii eci-v legni case ii
whilîi the initere.Nts of ;a ioi'eigner lire .t t.k Tts

fo igu jugcs nre appoiîîîed at lite intance oft ite
gos ernnenîs ut cflttinti-, sui.s eiî.î Gmeat
Biain aid the Ujnited States, sviiclt htavc lareaties svitl

Jatp.Ln. J.t;l i% 1 s11i0%t des.if t1s lit.tt t1itcZI ti-calieý % ili
the 1Eutrupcanz nations, soute of whliciî are abotut to lapse,

shitutîd bc rcnewcd ; ctiîscqtscntiv wlîeîî il %v'as dcmiad-
cd of lier dtlî site slîoîtid appoit ftîrcign judges aîîd
pa ilieni Itandsonic salaries, site coiscnte(l la do SNo

wiîhottt a nitirnitir. 4Nuîsviîlîsîaiîîig tiras tr l"uuîed
Sutes rc Ilte iargcst hiesof japainese goods, J;spani
purchanse., mure iagl Ern irgand :utd GeciîîLt>-,

al lasi.i.sng in 105'. rio doubt tlîc rcutcid of tire

J.tt)tj.tr>,. àF4j6
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CENTRAL STATION BOOK-ICEEPING.
11Y Gïo. WillTE-.*ICASER, F. E.

Tat keeping of an exact systcnl of accounts is an
absolute necessity in ani% kind of business, if il is to bc
antelligent>' followed .1 a1 ine.tis or livelihood, and flot
as a mlere mcanis ofpassing tire tirne. Thc liit thrown
oni the working of a business, the comprehiension of its
details, in fluet its science, depends, orle migbit say prin-
cipaiiy, on1 tire minuteries-, and accuracy of the records
kcpt ; and without an>' records at aIl sucli a business
can only bc a formless chaos driftiia.g about aimlessly
tire sport of fortune, thc piaything of chance. Business
may properiy bc called a science ; a particular business
as a branch (if science. Science bras been callcd thc
record of exact observation, and it certainly is truc that
every branch of knowledge of to-day is simply based on
the accumulation of observations made during past
ageç, and without observation there could bc no kniow-
leduge. Observation is tire Ilbook,-keeping " of science;
cxpcrience is merc>' the tabulations and deductioais of
the mental book-keeping process goaie through by evMr
intelligent person, and il will be evident that book-keep-
ing of somte kind or other, whethcr simple or complex,
conscious or unconscious, lies at the root of aIl intelli-
gence, ordcr, knowledge and progress. The vcry tcrm
Ilaccounting " implies order ; if there were no records
there could be no knowledge, and it seenis unnecessar>'
to point out that without knowledge progress is ai ail-
tractive vision, an unattainable ideal.

Elcctricitv is as much as an>' other a science in which
observation is peculiarly rich in results, and likcly to
great>' bencfit the obser«ver. Its various workings are
b>' no means reduced Io exact knowledge yet, and as ils
practical applications 10 thc uises and rcquirements of
cvcry day lite are innumerable, il bchooves ever>' person
initerested in clectricitv as a business to kcep records,
as much for bis own guidance as for the advancemcnt
of the science. That application which is of niost prac.
tic.tl intercst to thc readers of this journal is, of course,
to the requiremients of public and domestic lighting, and
to the supply of power, both for stationary purposes
and for the purposes of locomotion ; and as the meth-
ods of the generation, transmission and utilization ot
currcnt for the above purposes have been long and
scientifically studied, and as a niatter of fact have bei
reduccd 10 thcir lowest ternis (i. c., cost), it is proposed
10 indicate first, what thosc lowest ternis are; next,
how Io attain Io them. Putting it differently, il is pro-
posed to show for how little, under favorable circum-
stances, current ia>' be gcncratcd and light or power
produced; and next, what niethod of central station
bo-okkceping will niost clearl>' show how much it cost-s
anv individual station to produce current, and therefore,
how mutch improvcment can bc introduccd int the
Pperaîionç; what cconomics can be ade, and what
extra income catrned. Il is quite plain that unless voit
know what vois are doing now, and how you are doing
it, il is flot possible for voir te sec vour wvay to doing
better. And if vou can do better, 'voir right as well do
ai. Whcre.ts if voir are doing as wcli as possible under
the circunistances, il is wcll for vois Io know il and ta
keep up that high standard.

TMe sîaccssful carrving out of an electic light and
power business involves the proper and efficient opera-
lion of so manv diffecrent classes of naachincry and ap-
paratus, the mninnncc of sci m-nnv parts subjcî to
wcar and Icatr, and thc minimizing of so nian>' possible

sources cf %vaste, that some amouint of careful and
sysîcniatic accouintîng is absolutely necessar>', and the
more complete and comprehlensive the system of records
the more efficictntlv will tire whole plant be kept. This
becomes evident wlicn it is remnembered that flot even
the ver>' higbest class of niachinery-steam or electric-
as ant-thing like perfect, and that iii order to get out ot
it ail that il is capable of doing, constant care :und
watchfuiness are necessar>'. This imperfection and in-
efficiency is found in ever>' piece ofapparatus composing
a central station plant. 0f the coal you buy by the car-
load, some tviil be wasted by going te dust ; a very
large proportion tif the hecat contained in it will go up
the claimney without doing an>' good under the boiler ;
more wvill bc r-adiated from steami pipes and cylinders;
sorte condensation of steam in pipes wiil tvaste heai;
valves may get out of adjustment and aliow more steam
to be used than is absolutely required for the work to
be donc ; belts will slip ; shafting will absorb power;
the best dynamo ever nmade wiil onlv give back about
95 per cent. of the power given te its puliey at full load;
Uines, leaks, transforniers, lanips and consumers wvili ail
waste current, and the>' cannot help wasting some ; but
the amount thus lest may casil>' be kept witbin reason-
aible limits, if vou onlv know woo hti atn 0

much, and in what particular way. It does flot seeni
to bc properly recognized by a large number of those fn
charge of the snialier electric lighting stations, that aIl
machiner>' and apparatus is necessariiy more or less in-
efficient. A tranbformer on a pole, that certainl>' bas
ever>' appearance of being sound and strong; not
grounided anywhiere; properl>' insulated and mechanicaliy
perfect in every way, still wvastes current. If you don't
believe il, take bome transformers, connect up their
primar> circuits 10 the i.ooo volt mains, and Icave their
secondary circuits open. Vou tvili say 4'there's no load
and therefore no current will1 flow on the primaies."~
Try. Start up the alternator and a sufficienl>' sensitive
ammeter on the primar>' wili show a current which will
be larger as more transformers arc put in circuit, and
which vois cannot stop, simply for the reason that a
smali leak is perfectl>' inevitable and inherent in the de-
sign of a transformer. This is an inefflciency, and you
*%vant to make it as smnall as possible. You must also
thoroughly realize that cvery machine or piece of ap-
paratus in your power bouse as more or less inefficient,
and that onl>' b>' watching can vou niake the effects as
small as; possible. Bookk-eeping is necessar>' not onl>'
Io show you how much you are making or losing, but
Io show you where voir are losing; where you are flot
doing so tvcll as von might; what partirular piecce of
apparatus is of poor qualit>'; what particular class of
business is tvorth working up ; and xintil a svstem of
records is kept, flot onl>' of wages, ceaI, and gross re-
ceipts, but of wear and tear, Ieaks, lanip renewals, etc.,
no clectric lighting business can possibly be intelligentl>'
naannged. It ma>' possibly be thought that the writer
is ver>. unnecessaril>' prolix as to the des-irabiiîv of ac-
counting, but in his expericnce the great majorit>' of
smaller central stations flot onl>' keep hardi>'an>' accounts
ail aIl, but are flot aware of the directions in which im-
provements are possible, nor of the facts referred to
above as te the inherent imperfections of aIl appaa-atus.
It is therefore thought advisable ta divide the gecral
subject int parts, showing thc various heaidings under
which special accounts s'hould bc divided, for steani
plant, clectrie plant, lines, lamps, consumers, etc., and
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to explain tbe necessity for the various headings, by re-
fcrence to the inefficiencies andi possible wvastcs wliich
they are deigned to kcep track of ant to check. liai-

igonce indicateti the general systeinî, then inidi%~idual
station managers will rio doubt bc able to extcnd it iii
such directions as scem to them fit.

First then, thc business of a central station is to manu-
facture clcctricity andi to sell light andi power. Fuel
the raw niatcrial-must be got andi by means of ap-
propriate machinery turneti into electric current. This
must be conveyeti soniehoîv to the consumers' premises
andi turned into light, but between the coal-pile andi the
lamp there is much greater complexity than the aboie
balti description might leati one to suppose. The most
obvious andi simple accounting ivili be to keep the
amount of coal botight, andi to set it against the mioney
receiveti for rentai of lights, andi everyone does this.
Tis gives blind resuits, andi shows whether the buiness
is losing or gaining, but notbing more, andi it is nccessary
to pry more closely into intermediate stages.

The flrst stage is the process of conversion of the
heat in the fuel into motion. W'e burn fuel to raise
steam for use in the engine. The distinct steps are (a)
the combustion of the fuel ; (b) the communication of
heat to, the water in the boiter; <c) the carrying of the
steam from the boiter to the engine; (d) the utilization
of the steam by direct pressure, andi by expansion in the
cngine, andi (Q the getting out of the steam after it has
donc its work. Each step is important andi shoulti bc
attended ta in order to get as miuch return as possible,
viz., to niinimize ivaste andi loss. It ta'kes a certain
amnount of heat to raise steam of a requireti pressure
from a known quantity of water of a given temperature.
Therefore there is a direct connection betwecn the amautnt
of fuel burneti andi the amouint of water evaporateti.
An accur-ate record of the amount of fuel burneti, anid
of the fecti water useti-itx the average temperature
of the feeti îater-will therefore give a very gooti idea
as to whethcr there is a reasonable proportion between
-tbem. In fact it ivili showv what use is being matie of
the fuel. This will leati to an investigation into the

are very easily kept, and which may show the
way to ver>' appreciable savings in the boiter ront.
These are the temperaires of the feeti water after
it lias passeti through the hecater andi a contintious dia-
grani shewinig steani pressure froni start to finish.
If the temiperature of fedt watcr cati be raised at aIl
without the direct expenditure of fuel, it means that a
proportionately less amount of fuel ivili have ta be burt
under the boiter. Taking tlîis temperature bath before
and iafter the feeti lias been passeti througli the heater,
ivill show liow inticl it lias been raiseti d cosisequently
wliether it may be possible to raise it still more.
Continuotus record of steam guage, will show whether
the iriaîg lias been sucli as to niaintain it regitlar, or
whether it lias vurieti above ani below the praper point.
Lvcry time it lias droppeti low, the manager may be
perfectly certain that it lias been raiseti by ptatting on
coal and openiing tie draft, anti by the consequent waste-
fui escape of gases up the chimniey before being con-
sumeti, andi a too lîigh pressure means also wvastcful
firing. l3oilcrs arc subject to wear and tear, their
grates can bc burnt; their flues stoppetitip witli soot;
andi their steaniing abilites impaireti by the formation
of sente and the tieposition of muti. It is important to
know how long the grates will go wUihout requiring to
be replaceti; how long the boiter may be run without
requiring washing, etc., andi records miust be kept show-
ing any repairs ; when flues wcre cleaneti ; îvhen boiter
was scaleti, with quality of scale, anid the amount of com-
poundi useti, with its cffect on the scale. If grates go
very rapitily it mealîs cither very poar flring, or very
pour grates. %Vant of clcaning lainy bc the reason of
excessive consumption of fuel ; dirt in the flues indicates
that the coal lias not been completcly burtit in the
furnace anid iierefore that the firenian lias not been
properly attexîding to bis work. The boiter room day
book, may therefore take the forai indicatcdl below,
those stations hiaving a large equipnîent will report
particular b.,iler by numbers. It iS usuaLI ta conmbine
the wholc station report inito onc sheet, tliis can of
course easilv be donc:

FORM FOR iOIlER ROC»! 1AV 1100X.

causes of any observcti discrepancy, and then it becomes
a question whether the coal is poor in quality, whetlier
the methoti of firing is good, or îvhether tliere be anv
other cause. A record tiot only of the amotint of coal
burned, but of the ashies left over, will show tue amouint
of actual combustible malcrial in thc coal, andi these
givc an idca of the real moncy value of thc fuel. andi a
still further accurate record of the cI;-.inev tempera-
turc and of the cliemical analysis of tic escaping
chimncy gases, will vcrv clearlv show whcther available
heait is going up tie chimncv unconstinied. It is of
course only the vcry large stations that can kecp thiese
two last rccords.

There are two more vcr important records that

The record of thc stcamn pressure shoulti accompasiy
the ahove report andi be filct with it.

flere wy< have the nicans of observing the whiole
working of the steain gencratirîg department, wbicli is
very simple, easy to tzcep, easy to, work, up, anti likcly
te- bc of the grentest valuie. It is known how mutch
fuel lias bccn bouglit ; hîow much lias been consumeti;
liow nîuich refuse tliere lias been ; how much water lias
been turned into steam. WVitli the records ta bc
tiescribeti for engine aund dynamos, etc., there will thus
ic a complere anti cetaileti story tolti evczy morning £0

tic nliliager, as to how he is getting on, anti what
condition his business is in.

(To 1i1r Co,'TINCKS.)
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1895-&.
Tiits is the scason of stock-taking and newv resolu-

tions.-of retrospection and anticipationî. -The rcsults
of 1895 are before us, and so far as 1111S journal and the
interests it aims to subservc, arc concerned, we find
littie cause for complaint. During the ycars of
depression through which wc have recently corne,

clectrical developnient iii Canada, though somcwhat
hindered, has made rapid progress. Indced, consider-
ing our lirnited population, the amount of clectrical
apparatus Ivhich finds a nmarket here is truly astonish-
jng. The explanatioui no doubt lies in the fact that old-
style apparatus which bas bccn feund to bc lacking in
cfficicncy and econorny, is beiuig displaccd by modern
types embodying these'nece.s:-îry qualifications. A
large field is being found for incandescent lighting
amrong the smaller municipalities and in ail kinds of
manufactories. There %vas less cîectruc railway con-
struction in i&ji than in z894 ; notwithstanding thcrc
wvas a fair amouint donc. Among the more important

entcrpriscs carried out during the year was the con-
version of thc strect railway systcm of London to
clectscitv and the construction by the Bell Telephone
Co. of a long distance Uine connccting the chties of Mon-
treal and Toronto.

The oullook, for i896 appears to be promising. A
numiber of large îîndertakingç, including the construc-
tion of an electrlc strect railway system in Quebec, are
îînderstood to be on the tapis. The present year will
doubtlcss also sec several long-dstance electric power
transmission schcmes put into operation. As upon the
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succcss ai these will depend ane ai the most important
phases or electrical development, the resuits %vill bc
looked for with the deepest interest.

It is flot improbable that during 1896 will be wvitniessed
the introduction ai lte clectric locomotive an aur
trunk lines ai railway. Trhe C. P. R. Ca. arc said to, bc
stili considering the advisabilty ai cmploying clectrie
locomotives for hauling thecir trains up the long and
steep grades in the Rocky niaunitaîns. lit view of the
s-uccessful test.4 ai the electric locomotive at tbe ihalti-
mare tunnel, mare particularly referred ta clsewlhere in
this paper, there appears ta be little room ta, doubt tîtat
the substitution ai electric for steam locomotives on
these grades wauld effect a saving ai lime and money.
At presenit the trains have ta be divided int sections at
the foot oi the grades, and twa steamn locomotives are
required to bring ecd section ta flhe sunmit. A single
clectric locomotive could bring the wvhole train up the
grade in less lime than is now required for twa loco-
motives ta haul up ane section.

During the year that bas just closed the EI.EcTRICAî
Nsîvs hasadded largely to the number of its subscribers
and friertds. Ils aim bas been and will be ta keep pace
with the developmcnt ai the science w'.hich is effecting
such. wonderftil changes iii this and other lands. We
earnestly invite the support and co-operation ai present
and prospective readers to make the ELFCTIcAL NEWS
increasingly instructivé and valuable. The best service
which the readers ai a journal ai this character cati
render, is ta, contîribute taoils columns their opinions and
experiences; ask for information on subjects with which
they ma>' wish ta became mare familiar; as apportunity
offers speak a good word for the papier ; rend the
advcrtisements, and seck acquaintance wvith the
advertisers. Kindl>' jat down on the leaf you turncd
over last WVednesday tbe above essentials ai a goad sub-
scriber, and miay prasperity await your ever>' effort iii
1896.

low ÀU"UMA POPULAR opinion prevails that alumi-

is 11*4*. nuri now s0 extcnsively used, mav be
commcrcially manuiactured from any'

dlay bank. This is niistake. Clay isan aluminum are,
but contains sa much silicon, wvhich makes aluminum
brittle and valueless, Ibat il is nccessary ta use an are
containing practically no silicon. The maost comman
is that known as bauxite, found in Georgia. The

bauxite is treated chcmnically, and alumina (oxide ai
aluminum), is produccd. When tbis alumina is treated
ecctrolytically the oxygen is driven off, lcaving the pure

aluminum.

TuE smoke nuisance wbicb prevails in
C«Ume citw. aur cities may soon become a tbing ai

the past, by entirely excluding coal
fron them. Ail the operations ai hcating, illumi-
nation, cooking, motive power, etc., etc. would then be
carricd an by clectricity. Wben water power was avait-
able within rcasonablc distance the electricity could be
generated very econamically by that means, otberwise
steam would bc emploved rit a station or stations re-
mored a sufficient distance ta obviate the nuisance ai
smoke, the current being reduced by step down transfor-
mers on the outskirts or witbin the city. The time nîay
not be far distant wben the coal catrt shaîl bc no mare
secn on aur strects, and tbe coal bin be ne mare a
necessity in the cellar or the shed.

A.moNc. the domcestie uses 10 whicli

1Diab Wasber. clectricity luis been applied is tlîat <'f
waslîing dishies, thougli in the case of

the electrical dishwashcer on exhibition at the Palace of
Industries at Paris, using that force only for motive
purposes, an>' aller power wvould do equally well. The
machine consists of a trough containing ivater, iil à
revolving axle having a broad screw tliread fitted wvitli
brushcs. Another screw carnies the disiies %long a the
end wherc they drop int the water aiter liaving beeti
thoroughly rubbed by the brushes. *rite %v.ashe-r las a
capacity Of 2,ooo plates per hour.

Underouad Tîw overhecad trolley has always beeni
Trle. considered unsighîtly and it lias proved

itself dangerous in miany> instances,
iwherc Joss of Elle bas bcen causcd hy brokeni >h'c wires.
A practicable means of' doing away with it lias long beeni
sought, and it is said has now been fousid. New York
bas testcd it, and bathi that city and Chicago are about
ta intraduce it. The trolley is superior ta the cable or
ann' aller nîcans for propelflng strect cars, in point of
comfort, capacitv for big londs and clîeaîpness. l-iow
far the underground trolley would work in northern
climates where the conduit wotîld be hiable to bc choked
witb silow or ice renliains ta bc dertonstrated.

JUDGEi CLARKi of North Caralina, advo-
Operation of

Telegrapb 18. cates the operation af telegraph lines b>'
tîte post office as is donc in Éngland.

Ife points out that in the United States (and the sanie
is truc of Canada) the telegraph compaties reap large
profits w~hile tlîe post office service is carrîed on at a
lass. If the twa wvere uinitcd the govertiment would
gain, while the people would also benefit, becaluse rates
would be lowered. A tent cent rate for ten word mes-
sages coufd be adoptcd, or even five cents, as the average
cost of transmitting a message is only about three
cents. Judge Clark miakes out a strang case for the
gavernment owning and aperating the tclegraph, and
the experience af England points in the samne direction.

Blecriciy, fr ' order ta obtain higlher speed on rail-
ZACMOivs. ways, wvhich secms ta be anc af thc

chief demands ai modern travel, it will
be necessar>' to employ more power in proportion ta,
weight than we now possess in the steami locomotive.
To accomplisb this the source of energy wvill have ta be
stationary and the energy transmnited ta, tle maving
train. This can anly be accomplished by electricit>'
An electric engine can be made ta devclop almost any
amaunt oi power withouit exccss ai %veight or size. A
certain amnounit of pawer is wasted in tratnsmission, but
on the other hand, a given horse power may be de-
veloped ait a stationar>' station 6o per cent. checaper than
on a locomotive, by the use af compound condènsing
engines, larger boilers witb greater heating surface,
cheaper coal and other canomical devices nat practi-
cable on a locomotive. The bigli speed traction engine
ai the future Mvil therefare be driven by cecctricity.

A suRvEy has been made for a sanie-

TCI.gTapl. wvhat novel telegraph cable. Attempts
by the hirazillian govertnment ta, estab-

lish telegraphic communication with somte parts ai the
interiar have failed, because ai the rapidity and density

latiuary, s&6
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of the forest growvtl, and as tht' regian is ait important

India rtibbcr, cofice and sugar producing country, it is

essential to have il braîîghit into direct Iclegraplîic coin-

întincatrnan wih the' commiercial cuntrcs of tht' world.

lThe \iii.ttit llowvs throtigh it, No tht' iclea wvas con-

ccived o ai vig a cable aloîîg the battani af the' riv'er.

'rite ligie wviIl exteîîd front lPara ta Maas, a distanîce af

1,.16i îiatutcal iles, vigil -4!Ntecl stations an1 tht' way.

'l'li great imuportanie af the Anlion lis a tradc rogne is

slîowî b>' the' flut iliat tlîe Faraday, a steatmer ofi5,000

ion% buirden, which is ta lay the cable, will be able ta

Pracized .11 the wav to Manaas, i,iooa miles front the'

maoutît (if tht' river. 'l'i cabît' k being laid by tht'

Amna.o Tl'legrapih Co., which has sectired exclusive

privileges frosnt the liaîingavet'flitt.

centiTECstation A journal of grent repte

Preue reccntly statt'd that it %vas a veî.v
short ligne silice tht' very crudt'st

central station practice was the ride on this sidc, and
that tht' great Advanîce made silice 189£i is Iargely due

ta the' adoptiont af Eurapeail rethods rather than ta anv

effarts oi aur own.. rite storage hattery lias veccived

ils practical applications titere ; polyphase alternating

:nlachinierv lbas beenl developed thiere and its valise

pravcd, and at this momtent thiere are being brotught

ito use twvo inîproveients af the' greatest value ta

central stations. The first is an incandescent Iamip of

hligh val-Iagt'--Utp ta 2310 volts. and tht' other is ant arc
Ianip of snmall canidît pawver -suitabît' for interiar illuntii-

utation. The' grt'at bencefit ai thlese two iînpravenieîits
-ire eviderit Mie'n it is cosisidert'd tîtat the' first will per-
nit af distribution at 25o v'olts i:îstead of i go, with con-

sequent reductiait iii copper, wvhilc the' second wvill enable

the' central station ta takie advantage ai the' higlier elli-

cit'ncy ai tht' arc lanipi over tht' incandescent. laov

is i iltat central stations on this side dotn't set'm ta

bc able Ica avail thernselves ai the' improvements taking

place iii t'ectrical apparatuls elsewliert'? Why should

auir central station practice bc open ta tht' imputation
that it is Ilcrude " and ht'hind the' at'e? Vh do tve

filnd so nitici inleffcient mraclîînery and hear No arteil

that elccîricity docs'ut pay? *rhere inmust bc saone

rcasan for smîch a departure front oaur ustual enterprising
spirit, and in fact several causes imnay beasgc. Ont'

ai thiese appears ta be tht' lack ai interest shiovi by

nmanagers and owners in tht' operateton ai their plants

as11 apparenit apathy and hcelplessniess %vliere any electrical

problein is encouticired, whiuch causes thern ta blindly

iolloxv the' lead ai tht' grcal inan11ufactturing cantpanies,
iiste.d af siriving ta acquire infiormîation front sange

more inidepenldent source, or ai invt'stigatinig such prob-

lems% tlîemselves. Ignorance canntot bc discreditable

tifle.ss n effort is muade ta enlighten il, and %vliert' there

are so very niant books on clectrical suhjects- *writtenl
loils for tht' traied enigintŽcr ;md for tht' begiinner, treat-
ing ai every subject rclating ta tht' generation and titili-

zalion of carrent, andI iii pertèctly straiglht-fortvard

laitguiage, it is tht' dutt' ai everv ont' initeresied in a1

central station planit ta istiarni liniself nuire or less thor-

auglîly an% these points. 'l'lie technical1 journtal% are

probably the' nmiosi valuabît' mcans of spreading informa-

tionu keep-ing track ai w1y new iicthaids, any improvec-

inents, or any nie% suggestions front this or other

cotuntries, This journal itseif is very desirasîs ofaflo(rd-

ing.alil facilities ta sub.scribers for tlie dissenlinating of
useful information, and ils caltinins are always: open ta

discussions and crirrespondence ; but it cannot be too
strongly urged uipan tht' managers ai powe'r plants that
thity shouild keep closely in tauch witli the' progress
taking place ail alang ft'e ligie, and bc posted an whlat
ai lier plants; are doitig; wthat devt'lapmt'nts are abserved
in ather caunitries ; and what is being donc or advised
b>' engilîcers having greater facihities for observation
aiid experimient tliai tht'>, themselves.

lPr lias been rt'nmarked severailtinges
Electrical Methoda. rccenitly, in tht' American technical

jaurnals, that althougli electricity is
very nuucl mare tvidely used for ail industrial purposes
iii tht' Unite'd States than iii Europe, still tbe methods
of its application iii Europe are vt'ry far ahead of those
in Anicrica, and the' results very much mare carefully
warkt'd aut. A stucly of Eturapa central station prac-
tice shows thsat apparatus, that on this side of the' water
is rt'garded as being af mt'rely scientific int'rt'st, even
if it is lieard ai lit aIl, an the' other side lias long been
accepted as ai necessary feature af a gent'rating plant.
lin (ernmany, for instance, it is stated that 8o per cent.
af tht' central stations have auxiliary starage battery
plants tîmat %vert' installt'd ait tht' recommendation af en-
gincers in the' emiply ai the' central stations themielves.
Thiis mcatîs that their advantages wvere rt'cognizcd on a
purcly prafessional and commercial basis by engineers
wlia tere lit no tvav intt'rested in the' sale ai these goods,
and therciore were not biased. In Anierica, an tht'
otlîer hand, tvith tht' exception of some ft'w of the larger

and mare progressive campanies, the' starage battery is
neyer even thaughit ai in connection tvith actual practice;
aiîd iii the' Domîinionî there is ev'tn less recognition oi its
value. Is thiere an auxiliary storage battery plant in
Canada ? Again, the' gas engine lias not even a place
in central station practice an this side. In England at
prescrit there are four central stations using gas engines,
tie anasi recent being the' munîicipal plant in Belfast,
lreland, wvhile an tht' Continent, and paricularly ini
Gt'rinany, the' suitability oi this prime niover for electrical
gelîerating purposes, hws long passed the stage of dis-
cussion. lit Brussels, Belgitim, thiere is a plant consîst-
ing ai gas, engines, dynamios and starage batteries,
vhîiclî indicates tht' favor %villa thich the' gas engine is
regarded iii conservative Europe. On our side itseems
ta bc regarded witlî suspicion, and has reccived but
littît' application ta any use. No reason is apparent
wvhy this should be so, unless it mnay be ascribed ta the
relegation in tlîis c'ountry ai electrical engineering ta a
commnercial rather than ta a professional basis, which
lt'ads ta the' neglect of whatcver is nat upheld by strang
comnmercial interests, or opposition ta whatever may bc
suspected as likely ta introduce complications tvith re-
spect ta establislied nîantiufatcturing intercests. The gas
enginit is no langer in tht' experimental stage, cither
iroin an engineering or a commercial standpoint, and il
is littie ta aur credit tliat this is not more fully rcag-
ixed lhere.

A c.uE.iit papier says :The' force ai habit was heauti-
füllv illustratcd in% a clîurch lucre. A street railtvay con%-
ductor tvas taking Up tht' callection, and reaching a
row ai yaung nien %V110 %Vt're rathuer diao.i making
tic response he slîook tht' plate quite sharply in front
ai tlîem and said, IlFares, please V' There uvas an aud-
ible titter iii that section af tht' sacred edifice that anly
subsided %vlten the' musical vaice ai the' energetie street
car nmai ranug out in a grntd aid hymn.
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Nu. a C. A. S. E., Torounto, ivill buya: lîîbrict'îimg oil tt'ster for
their roonis.

A telepliotie syNtîmi wih zicarly So suilîscribers h4lic em put ili
operation il Caimbelltaîi, N. Bl.

J oint Wall, Lonmdon, Om)it., lhas applied fer a patient ail a coin
potiîd engins! of a micw desigit.

The inmrase of trolley, telegrapli aîid tcielioite Ivires ks s:îit tu
bc rapidly killimig off the sîmade trocs.IlI is probable flic Wotigîts'Co., tl1oh tit lic lookout for a
suitable site for their tiew wvorks. wlvI seutle on Toronîto.

Tht, peoople of Dutrhm have sublscrilicd the aniaumît asketl fer
towards the lPort Ilerry anmd Nitîcardiîic Electric lùtilway.

Tite local divisions of tile llrotlerliaad of [Locomotive Eniginers
at Ottawa, licld tlmoir fir:t afnual stîppor and halil on l)ec. 23111.

About 200 railway carna.ges arc tiow liglited b', t-lectrieily iii
Swoedesi, aiîd in Deîiniark thu sitîic systeîn i% iii use on flic better
trains.

A vote of the ratepayer-s of St. Cathtarines ik propîoseu at tlic
municipal clectiotîs as to tie city Iiavimig its owii electric lightig
pulant.

IlTlîoy m',', i* electricity,"* ,aid l'at, a% lie Ntoppîed before tleo
incandescent street liglit ; Il tit H'l lie liaiged if 1 sec hie it is
tlîcy inake the liairin burmi ii flic baîotl.'

Mr. H. A. m xc-vrett has disposod of a largo pîarto ai s stock anîd
resigned the vicc.îrcsideticy of fie Toronito RZailwa.y Co., to de-
vote bis attemîtion to his Unîited States stru'ct railway imterests.

Booths are ta lbc crcctd lu tn lic publie squares oi Copoiîia.-getî
contining public telephonies, coiiveiimccs for writiiîg, letter
offices anîd news* anîd bootblac<s' tîi a regul;ir nnltni iii
pal-vo.

The earnings of the Toronto Street Railway Co. fotr Navciîhr
Nhowed an iicroase river Ihiose for Novoîuîbor t894l, ta flic extent
Of $4,417. The ettings for 1895 will probably reacli a million
dollars.

The nîost reliable statistics give (lie output of bicycles for i8gz?
ai zo,ooo and for 1895 at 20,000, represeîtimîg a cosi oi S3o.,o.o-
ooo, or (ilty cents for cvery niati, wrnan and cliild iii tlic Unîited
States. Next ycar il is cxix-ctcd ta rcach S5o,ooa,0oo.

The dirctors of thc M4oîîtnorcncy Electrie & Power Coany,
which suppllies tile cectricity ta Quelbce, have agreed to sell ilîcir
szock tu NMr. H. J. 13cemer, for $îso per slîa.reof$soo, or in round
figures $6oo,ooo cash.

F. WV. Mitchell, Londont, has sold lie riglit of stnanuflcturitîg
bais feedwater hcater and purifier ta file Rebli Engineeoring Co.,
of Amherst, N. S. This hîeater bas a doublc NIiell aud deliver.s
water ta ihe boiler ai 212- Fr.

The Pask Incline Rtilwa.y ai %Montreoal, çarricd 270,000 paslsoeli
gers ta the top oi tbe mnountain last season, besidles 7,200 inuiats
of charitable intitutions and ihîcir attendants froc. [t paid a
dividend of . p!r cesît. h wvill ho extcîîded icxt voar.

A Dainisli fariner lias succcssfully applied cectricity tare l-
iiig. The potvr is mnore constant filaî ith il om-es, auJ Ille
danger front a steaîîî etginc is detne aw:, v ith, as tlic engine
asud dynamo mîîay bc placcd ai a distanîce. lIt additionî tile ecc-
tricity supplies light.

The Supreme Court ai Ottawa l'as disîîîisst'd titi! alppoal of flic
city ai Vancouver. This upsets flic by.law 1îîasscd by titi rate-
paycrs in 1894, authorizing a civic clcctric liglîtiîig planit. Thie
council bas îîow passcd a by-lawv providing for tlic liglitimîg of tle
city by the Wcsten Electric Co.

The Peterboro C!%rbon and Porcelain Co.»-; worksè, cstablislied
five ycars ago, bave not becîî a paying conceru. Tite capital of
$6o,ooo is wiped out, and tîtorc are addihiotiail iahilitios of ;$34,-
000, witlî assets of about $300 ba-Lýlicc frot sale: ai buîilciiîgs%
aver tlîr niorigage, and $6oo open accoutit% ou stock liat pait up,
only pari of which ici gaod. Tite principal creditorýs.arc J. R.
Sîratton, 'M. 1'. P. and A. IL. Davis, ta tlic aniotulit ai $29,0oo.
The business is tu be %vound niait oui.c.

A new Ilduplex cotfpeitsatiig teleliine traLisiiiitter~ lias bcci
brouglit mbt use, adaptcd for short a-, well as for long distance
warlc. There arc two sensitive plates oi ica, cadih pcrfoirated
wiîh a carbon-pcncil electrade. Tlic fir.silias a nuibekroai prfor-
ations, ihrough whicli, ii lise case ai a tend toile, Nomeof ilei
%ound waves pa %t riking aoi tlî c scond plate. Thie clectrodcs
arc kept in contact by gravity, and arc tlierciore iu constant ad-
justient.

Tîte Caîîadian Ilacilic Telegrapîli Coanyi i-, eigaged iii riii-
iig a litavy copîîer %vire froni C:tisu, N. S., ta) lihiosîu, forî
cable buisinîess.

It is stated tliat tlle reasoii aetyviie gas, tile îîuiidei fui liîeî
.îud ilitp 11 lluinianit is Ntill -lis uih< ltîni <<hantii, mi Car as. flic
gelioral conlsumier IN coiiceriied, i% liccatiso il lias Iîcenî coriieri lIv
tleo leadiiig g.1% conipianis ii itle variolus colilit ries tif tle wuîrld.
It itilI, huuiîeîer, 'ouiti lie O t (le tciarkel.

Elcctrichti lbas beeîî aîiplied ton a iîvel lise ait Euiglaitd, iaîinelv,
file sulpcsof riot. lit L.ancashiire a st rike took tilacr.at a
tîilli, and tli h o trietol. pirotiiilil in 11w lîaids, whçle te lire-
vent file strik-ers4 foiti doiiig amie luiiclief a îîîîweî fuil searcli liglit
%vas kelit fixed tit tle buildings. It was i omiid si eff'ective flint a
iiuiibu'r ei tessipirary police wcre tiispeiise.J %vitla.

Chas. E. %loir, (if St. Tioîiias, is buiildinîg «a strain lior>'les
carriagc ofIlus owil i esigîi, weigliug but 100 lii.. *rite hissii

',îleel ik driven liy -a clini ota s1irocket wlieel driveti li a -0 Il.
P>. liigli s1ieed ctigiiie. A comitlemiser is uîsed, liv-ing ll;id initier
tit seat ai flic carniage. It is lîîilt tai carmy tat ltrsîîs andu
wvill lie iii rîîîiîîsg order iii tlic spriîig.

Coniiîrale slcculationu is bliii; inuilged iii aver tlic stock ai
(hli iriiiitoui, G riilîy-tt( :îicBaiNille 1Eletctu ic RZailwav,n $îileuo

filc rond lias flot beîit extnded as5 jroîîisd, :id il i% saîisi St.
Cathierinie% will Itorlimus huîilai a lise ta (liat pilace.

D3r. Iloerz, tlic Frenich sauvanit, lias imieiited a ietliod lie whicl
lie claimii lite canm tranmi ttl îîir-1u of 100,000o %ordls lier miuhte
aver long suîlîîîariîi caliles, iiisteadi f2o, whlicli is flc lrescmît rate
of spicd. It wihl rentier stîlîmîarimîe tt.lclclioity piossibile. Till a
paîtent issecuired Dr. I ferx decîliios fi) give details. 4150 Word
melssage cati, if tile î-laii is good, lic %cmît :icrass tle Atlanitic for
5 cents, tlic rate ai 3iomttge ait a lvtter.

Tite Northerai Electrie auJMiîfcîi u Cto., M.iiUd. lias%
beoti iiicarporated seitlî a capîital oi Ssjo.ooo, lt îwmian :îîl irate
telegrapil, telcîîloîîe, electric liglît auJ strect calile linos aîîttd ti
deal iii clectrictîl suppiîlies. The imicurlorators arc Chias. F.
Sise, lircsitleiit ai titi! Blîl Telelicai Comiîamie; Rtobert MelKay,
iiierchamit l tîgli l'atoiî, mîana:ger of tlîc ShiddcII Coa ny:iî Il u.

J. R. Thilauidents, semiatîr ; Rtobert Archer, Leîl'uat;1ewis I.
MeFarlaîio, muanager, ail of tlic city tif Momitrc:il.
Tlîe possibility af titilizing tlic îiiaîe 'valimahîle %eater I)Owcrs

founîd thirouiglintt tfie oîîîio tîrouglk (lie developiict of ltîmîg
dittice trmslisoialiharatus, sets ta lic recivimig a vel-y
lîcarty recogntitiont at tile lauds of flic iiai.iifatitirimig coiiiuîity,
alto arc aiily (oti alxiuilis taie alie legittto neaits rchuicing
cost oi pirouctioni. Mr. Wliite-Fraser, ai Taronito, wlio %vas
consiulting emigilicer ta Mr. Pea.rsont infile mlatter tif tlic Trenton-

Beolleville rîsîisii enterpris.e, ai imttcrestimîg descripionitif
wlîicli i,; givemi in aur last issue, itilirmits tas (liai lie oilw lias %tmiller

cajisideratmn flicenmgieerintg tletails ofi %cea iiia clientecs.
oie (if wlicli isivoles tlic tîtilizaîloît fuir facttiry piîrltoses ai about
s,o000I Il ., atidamiotiier tif a iittucli larger amîttîît. Il will lie ex.

treîicily imtterestimig ta watclt (lic devchluiciit of tis luramîcli tof

clcct rical elitorpriso, wliicl, ahtist moire (ll.*iit :y otlier, tliianius
filic exorcise ai (lic Iigîmest electricatl kitîwletlgc aîtd skill, andît
whi)iclà cati bc pîroductive oi so great atîvaittage ta o aimati'i
citerp)rizes.

utao. Camipbell, oi fice Erie mîilîs, St. Tliostitas, Ont., lias% llaccul
tlirec Joises iidrolriîcimca tiurad iiklesfiirsl:ace
initder tftic(lîrce lilerN ici Ilus mîill. Tlicv arc: mîaiiifactireul Ily flic
Jogada Furnace Co., oii Clcvelturdi, Ohio, amIac.coiy00
inu tis iii Cantada. 11r. Caun1îhîll cl:iiîis ihat t(le' aure :a iionruy
Navimig device. Tlîc stuker is a cuîal liox afiimîîll ize set iii fronti
tif a cylisider. 11v thirtwimtg a lever, Ntcaiun i% cîmittou iita tlle
cvlinider, at (csailo timîlo tuizidtin lue m.l liox, wlu)iCli Ici% sIlic

coal tdropi Jowi ii fronît of a mod warkcd hflic t peiistoin. Thec rtosi
att.% asa tcrauier, ha:vimtg tien iruimi bilocks tili. As lise lever i..

throwmt hîack agaiii, flic coal box closes an flic scrapeîr gors
ailie.'id, a orkimîg ii :a graovt-. shuviitg flic mal alicat tii it iii tli
groove, kceliiiî it uimilriatii tlic lire. As flic caal blinis, the
gaes go tit thiroiîgli lic bl cake oui toji, iehicli buns flic gases
onît ai it. Tite ire is regul:îtd b>y a blas( blowmi ilito (lic firmace
atboie flic lire lîy at lloîer. Thie Jrauglit uloor% ;tre alw.t)- krtlit
%lli. The fireniami lia% ery little Iuo di), just filfiîîg ii ailie t,î:l

box i iitervatl%, aud tlirowiitg tile lever tai feed flic ire, tfini%
daig tv.y 'çit lisel hiot joli lîant firimir gt.mîrally ik. Soit andt
liard criai screenings inixcil -irc uscd, anmd flic %tokcr lias ahimijo%
paid for itbcli ii Ille hast two maîîils.
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AGETYLENE GA&.
MR. G. BL1ACK, Of H-amilton, reCCnltîY gave 11n CXhi-

bition of the tiew acetylenc gas in tlîat city, accompatny-
ing kt witli a few explanatiezîs. Thc following arc the
<acts statcd by hini concerning tlîis tiew illumiinant -

Acetylezie gas is obtaisicd from calcium carbide by
tlic addiltion (if watcr. This carbide, which readil>' de-
composes watcr, is a combiniation of lime and carbon
in the fori (if coal, coke or charcoal, fused together in
in clcsric furziacc.

Acetylene gas is flot a ncw substance, but wvas one of
tic rare lahoratory produets, until Mr. T. L Willson,
fermcerly of tliis city, accidcntally discovercd how te
produce calcium carbidc chcaply ini large quantities.
lie was experimcziting at his alunîinum factory in
Northi Carolizia in s888 with différent forais of carbidc,
Mien, lie produccd this substance, andi net bcing what
lie was looking for lie droppcd kt into ai pail of water
standing tîcar, wlien g-as of ai most peculiar edor was
cvolvcd. A Iightcd match complctcd the experiment
and led Willson te follow up his dkscoecry, with golden
restilts.

Acclylenle gas (C' 1-12) contains 92.3 parts of carbon
azîd 7.7 of hydrogen in zoo parts.

Calcium carbide (Ca Ci) has a specific gravity of 2.62
and contains 62.5 parts of calcium and 37.5 of carbon
iniczo. It requires 87yý' lbs. of lime and 56yj lbs. of
carben to produce zoo lbs. calcium carbide. The resi-
d'te, 431 lbs., is carbon monoxide. This latter con-
tains à8)4 lbs. of carbon and -- lbs. of oxygen.

zoo lbb. calcium carbide, with 56- lbs. of watcr wîll
produce i i .62 lbs. of slacked lime and 40.62 lbs. acety-
lette.

Calcium carbide is flot inflammable, and mia> bc c\~-
posed to the tcnipcrature of a blast furnace without
mclting ; but when placcd in water ecd pouzid wili
gencrate ovcr 534 (5.892) cubiC feet Of gaS.

The gas may bc liquified b>' suitable pressure, and
çolidificd hy a pressure of 6oo lbs. te the square inch.
Carbonic acid gas rcquircs 900 lb!,. pressure te solidify.

Each pound of the liquid at 64" produces 14ý4-~ cUbic
fect of gas, or a Volume 400 times larger thazî the
liquid. This gas gives about jo candle powcr per foot,
or about 12 ý'• tinies as much light as ordinary gas.

At Mr. WVillsozi'.s factor%, in North Carolina hc states
tizat the carbide can be matiufacturcd to ceSt about $20
per ton, but a% his power is limitcd and his liniestone and
coal have to bc brotight from a distance, he stites that
by manuifacturing where lie can get a large ameuint of
cheap watcr power, as well as limestonc, and the car-
boitflot too expensive, the carbide could be made
clîcaper.

A tont of calcium cairbide produces :0,000 feet of gas,
equal te 125,000 <cet of ordinary gas.

This, ga.t is'casily dctcctcd by its- strong garlic odor;
it gihc.s more Iight, thraws eut less hecat, consumes less
oxygcn and can bc produccd clicaply. It mav be stored
a. carbide, or as a solid, or as a liqud oraIIgs.
may bc used by itsclf, or mixcd with ordinary g-as as an
enriclier.

Calciunm carbide is Iîow manuifactured at the Gencral
Elcctric Co.'s ivorks at Peterboro.

Tie. pric~Io u.c traction engitic. ist the Caribo iniing
ditrict in iritikh Co1:nibia i% nietisiag wiila much oppjoeiîion. fi
allIeged diat thev wili frigtc litir.,.tld hmti ini sNrroi% acci.

Jcllt.%. and thai wlilci ra-iglaI.- wUil bc redaed Mi fimi, theulgamnuai.,
mcult wiII bc a nieopoly in <reightig.

SOUE WESTERN ONTARIO LIGHTING
PLANTS.

t.5LODO FLECTRicCoc.

Titit power house of the above company, of whiclî
we give ani illustration hercwith, is one of the reeni-
iest, ncatest and bcst kcpt in western Ontario. The
plant is situated on Y7ork street, near thc cornter of
Thames street. The G. T. R. passes bchind iît on an
clcvated ridgc of land, giving the power house facilities
for unleading their ceaI. l'he ceaI ks taken (rom the
cars into a shed, wvhich is buit back of the boier room.
The building is 268 fiéct long by 64 <cet %vide, and is of
white brick. Its tali chimncy behind rises te a height
of 125 feet. It is 12 X 12 at the base andi x6 diameter
at tie top of the flue.

The interior ks divided into two rooms, bcing :26'x
6o', wvith a basement underneath, and the boiter room,
thircc <ct below Uic level of the engine rooni, is 38 x 6o.
To the back: of this is a smail ceai house huilt in an
angle of the chimncy, which holds the coal for immedi-
ate use.

The orngine room, wvhich is large amnd roomy, ks well
lighted by ig windows and.a glass cupala. Power is
supplied b>' five engines, tvo, Wheelocks and thrce
Leconard BaIli. As one glances around they ivill sc
shining machincry and dlean floors, busy engineers andi

POWFR HOUFet OF THE LesNIes ELEcTRIC COMPANY.

cverything in the best of shape. Two large tandem
condensing \Vheclock engines, one of i5o H. P., the
other of 175 Il. P., arc running a 4 Iin. Uine of shafting
cxtending 75 <Cet down the side. Off this line of shaft-
ing are run t % arc machines, a railway generater and a
smrait dynamo. The arc machines are of three different
makes, v'iz: Five Rayais, (4 being 0f<40 lights and one
Of 35 lights); thrce Wood arc system of 6o lights each;
and four BaIli pattern, (2 bcing 35 lights, oneC 4o anid
oneC 25 Iights.) The railway gencrator is ioo K. W.
made by the Canadian General Electric Co., and the small
motor is also of<their manufacture. Taking Up the fur-
ther end of the building are three Leonard BaIli engines,
two cross compound condensing i5o H. P. each, andi
one simîplc of<100 H. P. The simple Leonard Bali drives
two arc machines, one a "Royal" Of 40 lights, the
other a "Bail" Of 20 lights. This engine can be con-
nectca by a grip coupling (Goldie & blcCulloch) ta one
of the cross campound engines. One of the cross comn-
potind engines drives two 2,000 light C. G. E. alternators
walî exciter.%. The other cross comnpound engine drives
a :00 K. W., Soo volts railway motor C. G. E., two
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6i K. IV. 250 volts cadi. Motors C. G. E. and %lier-
niator c. c. . Thei railway gencrator wiII soon he
taken ont w~lien the Street Railwav Co. get tlicir power
house iii w'orking order, and a ticw 2,ooo liglit alterna.
tor will lic installed w'herc the niotor now stands.

Ail thcse machines are regulated by ive swvitch hoards.
A skeleton switch board contains C. G. E. eqnipmcent
for thc alternators. A siate switeli board for the mnotors
has alo a C. G. E. equipileîît ; a siate nid narble
switclî board connected together regulates the railway
nîo*tors. A 12 circuit slatc plug swvitclî board regula.tes
the arc machines. This switcli board is of the latest
designi and is set iii a framie of beu'elled plate glass
miirrors, and is tlie handsomiest in Canada. Beliind this
sivitcli board iii the wvall ks the regulator for the Royal
nmachines, and above tlîis are i 2 liglitning arresters.
Thie wires froni aIll the swvitch boards mun to the wall,
thien into tic ceiling and up the roof to, the cupola and
ont. Ali the neccssary cquipmnents used in modern ece-
tric plants are there, sncbi as telcphonic alarmr, high or
lowv water alarrn, boler tube expansioni whistics, guagves,
etc., etc. Otie of the moticcable features is the record-
ing stcarn pressure guage, whichi indicates the pressure
at any hour or mîinute of tie day.

In the left corner as you enter, are the repair roorn,
lamps testing roomi and lavatory. These are divided off'
from the rcst of the engine roorn by glass; partitions. In
the repair roorn is a smali motor running a smrall lathe
and other niachinery.

In the basemsent are thrce Northey condensers, two
for the "IBail " engines and one for the "Wheelock"
enigine. There are two filterers, and they save about
25% of ohl. There a.re two exhaust stcam
heaters, Wainwvright make. The wvater leaves the con-
densers at i id Fr., goes into a hot well, fromr there to
exhaust steam heaters, and leaves themn at a î8o* Fr.
It then enters the live steamn purifier in the boiler room,
and then by gravitation from the purifier to the boîlers
nt a degree of front 310* to 32d Fr.

The boiler roorn is 38' x 6d, containing 5 "MNonarcb"
boilers of 15g ii. P. cach, fired wvith mixed bard and
soft coal scrccnings. Two stokers are on during the
day and two nt niglit; one is always on hand in case of
emergency. A Northey ptnmp ptimps the wvater to the
condcnsers in the basement. An 8 in. main conveys
the stcamn to the engines. The floor is of cernent, and
as in the engine rooni cverything is nieat and tidv.

About 300 are lights and 6,ooo incandescent lights
aire in use in the city, and 44 motors are supplied with
power. The motors mun fron Y2 IL P. to 30 Il. P.
The Edison three-wvire mnotor system is used and bas
given the best of satisfaction.

The conipanv, wbich bas operated the plant for about
15 nionths, ks coniposed of the following welI-known
gentlemen:

Pres., W. D. Mattlhews; Vice-Pros., IlI. P. Dwight;
Directors:- W. R. 13rock, Geo. A. Cox and Hugli
Ryan. MNr. Fred. Nicholîs is the Secretary; A. 0. Hunt
is Superintendent, with 36 men under hini.

WHY ELECTRIC UIGHT MEN SHOULD BE MEMBERS
0F THE CANADIAN ELECTRICAL ASSOCIATION.
TMiL following letter addressed by the manager of an

electric lightimîg cornpany in an casterrn Ontario toivn,
to the mnanager of a company in a western Ontario town,
bas been forwarded to the Eî.ECTRICAI. NEWS Witii tie
suggestion that we sbould point out to the author and
cectric lighting comipanies in general the advantage of
connecting themselves with the Canadian Electrical
Association.

IThis conipa'ny owns site planît of the twvo former electrie liglît
con,înesý. liv're anîd tiîi townîi asiîgis ta subinit 10 c ri i

condidans antd rt'giltian% for thme pris'ilege of placing wvires amu
pioles upon the streîs. If vois lave a wvritten agrecnîcot wiffi
yoir town, wce waîîld bc nîuls ohliged for a cop>'.

Wc wvout lit obuiged for the folaw'iiîg inforînatioiî :-llave voit
the sole nud exclusive riglit ti tihe fr.itîclii<t'? Po )-ois pa*v saxes
on votir tvîres and poles, or arc %-t 'iti t'ilicd to pîay for the iiL'
of thc %trect%.% as u* ltîiýe foir taxe% ? Arte vois oabUged to
keelp vous- polcs p.'iiîicul? Undt'r wlho.sc directiton, if tinder »nV
oitiier thanviour own, are' tut,' jiaes jîlaceil? Do, vis reqtiire rr-

niss:ont)i ta ~Iiit up mtewv plil% froimi tinlt' tai t 'uie ? 41ret't oimliig.î
for iire t») allow tiier lw4itioir orplorations il lta ý o ptile' ?
Ifvoit %enil% au : ov tir the :ugreellieîit wliielu t' îie 1110 dî'im ,
.%)i îîu'ed flt il m' n afiY l quiet!st)l ol is us tredi h) thle agietiiit.

W~liat systt'i tifarc liglititig iavi' vou? M~'hiat ,%*.tt!iit of iiitaiî.
tle.%ceiit ? wl'int ;iUt t'upt't* ai' tiii' re liglits? Wl'hat îric'ts
doItit~oi r t'eive for sM revt liglits, (;à)il tiilliîiigllt. (hi) ail 8tiglif ?

.oî o,, vaplteasii sild lis scliellc leif rate-4 for iu'iiee.i
Iiglitinig. 1 I tliere a limtit l'ixt li3 tht'- tatoutit' e imîl a Initt on
t'aîiitil chiairge' for lirdîatt u;gligt'uig?

W'e tiirslves feci the iet't o tui ai tt crit' ligltîug :issot'iat ioni
foir iiîîtîial lit'Ip andit isiormimlt% Ini a11ilIi.tter.4 pa.rtit iii.urlý m tn t.al
iiig a iti fiiîmîieiîil î'orpraluiiuii, amui ii the abiliute tof titI'l

Avoiitum ve apply ta) youî foi- thli aliave itnf'ormiationî si 1lat ut'
iî: sec a-liai allier towuîls anit t'oiiiaiîiî's are (ltîimg, antd ut'
waîild lic Ileasetl ta recipîroate .,i aiy thîle'?'*

'l'lie above letter eniplasi-ies the necessity for an or-
ganization of otvners and managers of cct rie ligliting
companies doing business tlirotughiott Canîada. Il is
not the flrst document of the kind that lias conie umîder
our notice. Several attetnpts bave hîeei tiîadc by indi-
t'idual owincrs.l ananagers of eicîrie liglîting conerils
tes collect data wh'ich wvoul euîablc theni to nmake a coin-
parison bct%%ceni tlicir own niethods of cozidtîtiîîg tlwijr
business and of their relations to their custotners anid
municipalities, wvith comipanies cngagcd in (lie saine
business in otîter places. 'Ihese indit itiai efforts biaN c
tiot met ti an>' degrce of sueeess, and e:îch conipativ
continues to, carry on its business iii ignoratnce of thc
conditions under which other conpanics are operating.
Tlie municipalities have taken advantage of this state tif
thîngs to force down the price of electric iigmtimg, antd
in fact to alniost dictate their own ternis to the coin-
panties. It is quite tirne that somie tgnited action sbould
be taken by electric ligliting comipanies to protect their
otvn interests, and to place themgselt'es imi a position to
realize a fair profit on1 their iîîvesîrnents.

The Canadian E-lectrical Association was formced
principallv with the object of bringing tothebr tlîtsc
cngaged in the various electrical itndustries, anid of' ilf-
fording opportuinity for considera'tion of tt'Iatct'r niat-
ters might affect the conduct of the butsiness. it was
intended that the relations of tlie conipanies to tlîe
nîtnîcipalîtues shotild be considercd ;nid [lie be.st micti-
ods, of produciiig aînd di.%tribufting J;lit Afsts.e. ,

Legislation Committee "'as appointed for the special
purpose of wtatching. on beliaif of niembers oif thc Asso-
ciation, an>' legislation wlîiciî niglît be imtrodtuced citiier
in the Local Legislatures or tlîe D)ominion Parlianiemît
affccting the intercsts of clectrical canipanic.s. This etîni-
mince bas alread) donc taînable %vork, c.spciall% ami
behiaîf of electrie ligbting comipanies. It is a mnatter of
surprise that a greater sîumber of iliese conipaiies havîte
not united tbemselves wtith tlîc Association, anid assistcd
in the work of looking aftcr Ilîcir own interests. If tlîc
majority of electric lighting conipamiies wec connmececd
ttith tie Association, it nould bc tînite ai cas% mîîaîîcr
for tic Association to secire a v'aluiable fît,îd of imît'îr-
niation relatimîg to the conîditiouns uîtder wlîiclî tlîe btmsi-
îîess is bcimîg carricd omi tlîrougîot tlîe 1)omîinion, :1i1(
agîis informationi could be placcd at tlîe privt-ae dizsposaI
of eacb compatîy bat'ing snemhierslîip imi the organiza-
tion. W~e hmave tic licsitation in saying iiî:î the Asso-
ciation bas not received tlîe supptîrt to wvliclî it is emi-
titled froni tlîe clectric liglîtimîg coîîîpaîîies, nid tlîe letter
wliiclî %ve pîmhlisli abat-c shows thiat the Association is
miot the onlv loser i n consequncîc. We trust tlîat dfur-
ing the corning >'ar tlîe clectric ligliting conipamîies will
sec it to be to tlicir istercst, lis ttelI a% to the, iîtcrcst of
tlîcelectrical inidustrie% imi gemieral, to comîîcet tiieni-
selve.: witlî the As.sociit ion, amnd git c thîcir suppiort to
tlîc taluable work wlîicl tlîc orgaization lias alrcadv
donc and aigrs to do iii tlîe future.

'T'he Penetaîîguisheiie amîd Midlamîd Street Railwat',
[.ighît and Power Co. lield its animal îîîcetimîg rcceiîlt'.

London branci No. 5, C. A. S. E., recemîtly elcctcd
officers for the cnsuing ),car as folltîws: prcsidciît,
Robert Simmie ; vicc-prcsident, E. Kidner; secrcîarv,
W. Meadens; trensmrer, F. G. Nlitclîcll ; dloorkcepc'r,
WVni. T. Modeland ; comîductor, %V. Gu>mîier. Tlîc
association meets in the Huron and Erie I.oi & Savings
Co.'s block.
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ELEGTiRIG FII..WfiY DEPPrIiTMO~T.

THE VINWW KECTRIC STREET RAILWAY
COMPANY.

Wtt rt'fcrrt't lirf ini a remtiît ;is.tc to the ,.ic'stlarîtiting
tit li licpa li tise tine ou f tIlic Wiitmiist-g Elcitrie Railway Ctiîi 1aiv
tif ltst' thIirti large irieet t'tiuiii'tttt geit'ra ior >to far Ill talledt iii
Caiatla. nllisiotabile exaiitit tif tlle prgcs.vt îirit tif the

t'timp1aiî an îîltf t lier tleriminatiim It kre1î atre.tt tif tlle t'iii.s
iva' fitai'liii tct'a'.iîi tifa: yern' lltsauit ret'ogiiit lit tif t udir esi-
tt'rpri'.t tîîî lite part of Illit Vivie tigititarie'. antt tif Ille local pres.'

%t' are îitett'tt i titi'.apr momet' îtîît'îî 0iti' ;mi a plîsmitîi Ito
pilatce hitfttrt tîtr readtier' a moîtrt' dtîaileti tlt'sripitioit tIf tiils -
staillat iii amI tif tllite'îiuat' yvstt'iin genleral.

'l'lie Itiliii[pg Elecerie Sui ct' Raflway Cttiii 1nî na. trgîmiizt't
ils ti ini a t'aliial stitk tif' $3 .000,. ti etiittiet andt opeirate

;lis t'lectri' strt'tt r:îilwav ysmt uluîler (lie franise"t ofteretl liv
lise citi' tif '%'.'iiiîpeg, tllie Ilkr'tiiiil of (lie ctipa ilimg lir;uc-
t icailv ittiitit'ail Vit liai tif tlie stret'e rail wav .4vîiicate liv wilici

tl'ise iiis' 'iii Totrotot, Moiireai, Si. J tîlîmid it 'itw i'r ave
lvt'ii exiiiuîilctl. Oit tlle dirt'ctorat are imitlîided Ntilis nveil kion

proict tlieir isitertt Iy thse nmort. active auid direct iititdc tif
paralicliiig mie nii i ne'. andt tif citii iig dowiî rates.

i lovvevt'r, lise titk o f lie 'r.vy Colisit'ii 'iis h Uc tv. factîr
opcîîect-l lise w:> ftir I l 'trî ilftlie lit)rsc..tr s>'st ciii iîy t lic

Elevtrit' Street Raiiway Comipanyv, andt gave iîatk to ilt citizens.
tif W~iiiîipg ai le.i, a piartial ocs f tlicir streets, aliit

NV:.'t wlciioîîicd evei ai lise lriee of an i'cs tif Ilte faxe .to «I
nitre re.itiiialie liî..Siiîe d iai ptritid tlis' attemntini f M r.
Catuilil, lie cnergei ilatiager of lie t'oipaiiy. lias beeii dec'
vot cd toi afficetiiig %ueh iiiipi-ovtiiiciit't ils lise plli sical conidithion
anid tipera tin tif tlise road a%. wtiild rtîdler t lîcir 'crvice at lc:m'.
etilîai to tuait givem il iii no ciii' tif %iîiiil.ar -517e oit lise continent.
*'lli policv of ise Com'tîpany i t Ili. respîecti k liasetl oni lise Ctîivic-
titn tuait tilir t'tîîdpnîcnt antd 'ervit', wiîile aMîiit'l i. xcc'.'
tif tlise lîresmitImriiiî of t lic clit, wil lic ftîîid iii lise ucar
fututre tii miore tii îfi'It'ii aiîeet itsý certain ani rptitcvlp
men'it andt iiereae i pioputlationsîî

A ofsriiii tif Ui plant atitmi iîct tif lisec oiîîîany cils-
htidic'. îiaiiv fe.ttisre%.tif iiîcrcst. '*tule wr lîom'. îisai

W'îii~ î.Errae Siu~E R.ti..~v&ioC. G.. E. CO. IiFCT Cos,#NNkCTFIî GEF.~RAT0R.

iiîit'. iii Caii;îtiaii rail wav anid tiialiiial circle'. a' Sir \Vit%. \'ani
litiruie, Jat.11 tî'.s Wii. Nle.Keliizie, 1%. Bl. Aliîgis amni T1. Ci.

Sliîigiii''..î. M r. C. Il. Caîiilibell, (if %imii1ît'g.-iZ wltliad lîe-il
largelv inst nmîîît'îtal iii ftiriinig lie t'iii:mî' . appoîîtîuîd

iîiaii1:tger. ani at ontc et ci t rk os lise, ctiii4ricti amnt cîlîili
mnîit tif hIe roati.
'l'lt' toiipaîiv".y .1'rttii aIlle oîiîscî îerc I 1 a tin ex-

let'î liatil( 'rt' liselt fat't tuial iic'mr fraiidiissc, %%)site iii ttier re-
'.Ikct'.sîlttt't< favtorablie. tl'it îtt givetl ltlî excu.liVt' v'.s
,iton tif UIl '.îrt'i' otif ic itv, nîticl lînt for sutle vt'ars iteem tie-

eîipiti lise tht' Vimiiipc Si rt'ct Railv'av Co., tiperatimig a liorse
car 'îtii. Titi% smijipaiî tif nlisit'i Mr. jas.. Atit.itn, tif Tor-
ont o, n'as% t[lte piriipal stIiîll',lat relicl tai i lise i.%'.'.iîit
t'xct'isivt' na.'ture tif iliesi' frasiiik, i rt'fuiiîg- it, :itccdth ii ui
terni%' tif lise agremîiet'i tîiiter lî'iî'li i làt' city %v.is nillisig tii .iliti
îhiîî lise privilt.gt' iftiiveting iii :111 t'lciet r v.it ist . Uitler

iiese eieimiî:ut' t-t graiig ifa :î tiiclii'.c io ti th ltai Flt.~-

trte Street R:iilway Cotiilaiî wa'. Ilte sgî for a1 bîinetr -niai io
tr.:tt-csI itgal coutci. %niicli enticti l'iialhî ili a ticiion iof liise
I'rivv- Cotîîîtil attvt-re t i tt iitileg Nîrct Raitwav Ctiiiiaîtly's
c'intet'ionta tifan ecldtliive rigit tndcr ilicir clImrier, aniti ftiily aUt-

mlui ig thec valittity tfiftlit tity'N actioni iii granmîiuig tî tIlic tien'
ttmîaIll te frailiist (tir ai electrit'e mi Natitiraki> enotil

1ît'îitlîig lIi finlua %dcieent iii lise couîrt,% of tîteir stattus froîîî aî
legal liiiit oif vien', tise etiuilxaiici ivere! iot 'itle 'iii tuieur effort., to

bictk buiîldling oit the biik tif tlle As.uiih river, fronti wlielà
-lam l .uppii sijly tif n'att'r for tîiitiviimig i, :i aIl itii% rcadilv eb-
taiabile.

1'.'tte boler raouti i% ai brick buiiltding, S., x 42 wie, witl an isi
rtîîîf i S ft'tt frtiiii elle 1mai'. 'l'le tloitr is five feei Itîcît istîe eigitit
rtîtiî titîtr. lit the hoder rtîaîn art' four bitauer £7 fect 4 inite%

lt0iig, Ity 72 iit'iies thiaitiettir, WVlimCl take tmp jiist ne lifaîf of tlie
s t..ct'c ltiscd, mt) tllai nhieli ticcasitii deICtaîtd% il lise plhant cati

lie diiplicated, w*riiiaîtit iit'rca'.imig lise Ni7c tif lise buîildinig. Tliesu'r
biler, uves- lilt liv lise Ilerramin Cto., tif 'tirtiiitt, ndiaare tset

ai a wtirkisig jiressître oif i 3o lb'.
The draft ftir ie btiflcrs i.% givciib ;lis m octagoutal sttît'k i S0 Ceci

hsig by 6 ft'cî iniiste diagiieter. Ili t ii% ciîiîîney are .671,000 liartd
%isite irick aîtid Sooo tire ibrick, %liicli rtem on a base oif tncrete
26 févi sîjiai.r by tci Ceci deep., andttltiis agn'ir. re.ms on twt'
liitirî'd 25. foot pilcs.

Onte of iefeattire, tif lise blî<ir rotitî is ttclcri dait'r
rc-gusittir, I iîy îtams tif n hici lise scaîin uIres'.iire 1'% kt'jt wvitliiii

2' . l'lie Ilîîllv sytui% cotîîîî'eed o tise steatit pipitig. (tir re-
îtîriiîgý liv gravitv' ta flie hoU*er'. lite ctiiîtled sicait ils lime pps

'rie cigit moiti 'i% a bicmk biltding, %villa %toilei fotiid:ititi Sz
xt 56. Oi t lie lefi hiamti dt' oif 1lt! ma in t'nt raice are Ille .3o hitrse
polvcr Itigli sced t'ngiste aiîd 3o k. Ne. Edibou bi-liolar 500 volt
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gcîîcragor, Iliat il iold coililiaîîy tised for ruiiiîîg Iliryt' cars- il,
ÏFort Rouige. Tbet'>re i%eti uowi for iigitiing a it' e.-r %lie(l '
pîower b*ouse i iighîi. aller sItiiig down Ilit' lai ge plantîî, alid
abIO for ligliig filie parks; in ii iiiiicm. O1 Ilic rigli Ii lid %itlt is
flic cro.ss coliîjîoiiiîd, suirfacec oidci%iîîg M'Vlicclock cmtibî, wilih'll
w.at; ;i%alcd livc years% .ago, auJd l. bli cl lidii <l <ie îwsîIre,.
for ruiiig iÉlie wlîolc vs Theîî e'iugin tdive% t liivm! i00 kilo-
watt Cauîadiaiî Gt'iieral Évdkitpe lîi.pllr tiiatliiiuîcs couiItd bv
ilîcamîs (fra coulîitersh il <o a0 *6îoit ' fae ltc<v wilved.

Across <ilic rocin and occlipviiig itiN one liai<lic lle' of tili,
old planiî il lieiic Latirie direct coiipled miss% t'onip~oid Ctrrns';
euîgilîc a111[ Cailiai Geucra Eeir 400 kiowîi8 pole geiicr-

a Vie lî cylider% arc o <r aud .14" dia. .4'srk'siau
jadcet'd. Thec ariiiatirc of <lic gemî.ra <ou i, 1ires%cd oui ai Or
%haft and rîit'. ai go rcvoltitionilier miuteîîi. D)oule ectcenirios

mi* eci emiginîl allow for c:îrryviug <lic scain filr ai liart tir <Ilic
%iroke. Thec followiiîg atre %oiiic of Ilic diinenîsiosi> ai. weiglit% s
Miec fly wlîeel i4i lin iglît setions -. i.. i, a fkei iii diaicter autd
weiglîs 2. tois fig <lî r;îik %haf fi% i..z iiîlit'' iii diaiiieter :îuî,

weglN4 <i tons theli armîatuire 1'. 6 iiidlies inî iialieter auJd
wt'iglis s8tos; <lic wîole cuigilie and 1elrîî cnsn 2,.
ions, rcestilig 1ii a1 coiireicae 40 x -18 la-idi iles wiil «t a brick
andi cenent foildaiioiî < lie ncvolviiiig weiglii ' is (O6,ooo Ili.%. 41
suirface cogiicii'er i%. ui'ed (if cyliiidriea sliaîî. withii .20 %thii;r
feci of tohiug surface, aud a1 twill ver-
tical air îîiiiip of <lic lllakc pat tern, i2
X 88X fi..

Tlie féed piiip oiiis<t of unie displex
centire îîacked doule plonuger linpl 8 x
j X *2, (if <ilic Nonilicy patteni, oiic duîp.
lex circulaiiiig liiniî *0 x 14 x 12, of Ilie
saie niake. Ali ailloinati saIfeiv go%-.
enior is pro'.ided on filic ilroitle valve
<o etii oofe<aii I.lic eiigiiic iliu'. famser
<hli *00 ncvoliiioiis.

1'Jî coinpaiiy op'ais*6 miiles of
track, i>. îiîuiles of wliich i douible, laid
wi<li j6 lb. T rail. Tite nolliiig strck
ctlluiîss Of .24 mîuItOr gos,* tn:iilers

and 7 excuirsioni cars. Tlic empItipiiicii<s
atrc nia-dc ti(f 11 orf<lic NO- 14 Emli'.Oi
dou*ble îîîtor tYpl, 4 No.- 3 W c'.îiiig-
bouise liid ,i impiîroved Spnagige.

As iiiiglit be expecteti, amiplc piro-
visioii u% mîalle for liandtliig tlie siitîw.faill
wliil, %vigilc iim'< <o be coiipared iith

<liat of Monii<u or Ottawa, i- %utt
couîsitîrable, f licechiiiiiieit for <lus

lluirpiose coui.sisinug ofak rcvolvi liîg broOiî
swtveper auJ a Wces< Enid %Iiov pIow.

lIn conuic<ion it fi'.4le lctsdmrioii cars s~c'
iieniiniet above il iîiglit lic added ~î~~rWiinpeg 1:
dlit a Iliotîs imiportanti adtmionm Io <ilic
couîipaly s rc'.ciiet conues front <lic Operatiou tirai xclirsioii roi<c
<o Ehîîî Park, a cliaruiiig reecatioii gromind owsvied îîy <lic comipaiiy
iii <lic basiks of <lic Retd river abo(Iii 3 imiles% front i<lic 1"0it Ktouge

smîbtinb of<litc itv. Theli exctitiiou carsý umetui i imit-i rcsiiliicil-
<cd b>' bandm carsý, whih caui lic speciallv decora<cd il, a iiiailieir
%uitable for the liarticuilar occasioii, ai wliicl have pirovedla draw.
iiîg card of great valise for gala tlavs atiJ %pecial cklriius

MiTlîcecric.m esigisîcer of <ilic roatd i.% Mr. 1 leibcr< J. Soimrec,
nut <lic chiier eigiiier ini ch*arge of <llxiwer pilanti ký r. Waller

Alexander.

Thli resclîl excellent< phiysical conidition tif tli%' valuialile pri).
eri>' k dise iii tili! largesi iiiea.u*ire <o <le icergvuild pt'rseveraic
tif Mr. G. IL Camipbell, wio lias lîcnu imiager tif <lic rmail sice
<ilic iiicelîin of <lic euiierrise. L.ike sO mIiaiiv tif Ilicle r'cia
<iv.e btî'iuîe'. meîn '."îtiare buildinig ii a greaier Caiiada hidtw,'cusi
filic anks oif <lic Red lRiver :îîd flic Rüclcv siiiiti, Mdr. Caiijs
bcll bcoîsorigiuaill <% <lic mîaritimeclîoimcs liaviiig liccii
boni *i Ctîleliebter, N. S., inii m88. Soutie early cxlîcriecc li
railway work w.vas gaiuied duriîîg tlite cnst'ruictiontif <lic liier.
colonial, wiilî whiosA. Road De:tr<iiiit lic wa.% ifierw;trtd four

%oi iOne coiiiiec<cel. lii s8,9 Mdr. Canîilîhîcîl mnt.ui wcs andt m.1%
eiigaged on the conistruiction of svctioit 1; of <lic C. P'. R., witlî
licadiqman<ensa:î Rat Portage. Silscîicil liluliil <lic îo.i:ioili

of cashiier offrciglit depantiiieiii, aîtld tufdiv tit'kci agentî for <lic
C.P.R. in Wininipeg, and waN ln <8&» appîoiîitud gimieral immiiigra.

1.

lion aget'i<, witil licadm1iqartens in <liai ci<y. Ili i Sq M r. Canlitlîtll.
re:eliiiig <ite favoriale oppionîitinifvilc <lii Ill daullock blîcw'evii

filie cxi'.<iiig couiiîan ii file <lic d oiff'red fuir seet*ring.1 favoîrablle
francise.. for anî eleciric rnd. soicceedetl iii ii<crc'.iiig <ili ueces.
saut t'aial ini iiiakiiig ai agrceentitî fi<le lit' climiedr whvimli <ilit

.. îiîof <lic %%*iiluiilut.g l'<erk st nevt Ibilway. Ctiiili.mmiv fin%

THE GALT AND PRESTON ELECTRC RAiL-
WAY.

*'lle G:<lt & Prestoni EeItctnie Railway lias becen ex-
tenticti to witin liait' a1 mile (ifthe tcwn (if 1Ilespeler, and

comunuicationu will shortly bie comiplcted to the centre of
the town. Th'le Companyv have installed liî additioîîaî
guŽîienaîcr of the C. G. F'. type, and havec added to their
car cq<ipmnit, Ici acccuiiiodate the extra business aris-
imig ouat of thc extension of their lises. Thev have :îlst)
constructed a coninîiodiotis car baril ;îdjoinitîg ilîcir pom -

er station. A representative of the t.'TIA.NEWvs,

wh'lo visited Prestoni recetltv, wvas iîîfonicd that for
soine tinte after the s;y-,*eili wvas puat ini operaticil, the

freight busincss w'as so extensive
that the profits tlîerefromi were
sufficient to cover, nlot 01nlY the
operating expetîses of the road,
bîît also interest charges oin the
capital itnv *sted. A large part of
tbis business coiisted ini the
carr>'ing of coal. Uuf'ortunately
for the coipanv, bowever, the
C. T. R. Co., who, previotis to
the construction of thecelectric

road reaped the profits of this
service, lias fouid Imns to re-
cove.r <t. It is «i itefl kuîouvi fact
tuatt under ils agreemient wiîlî
the Rnilway Associationi, the G
l. R. is flot ;illcwed to cut rates,
but the compziny have got arotind
the difficulty in this case hy
naking nîo charge for cartage.

Thc passenger buasiness oii the
electric road bas also beem i îîust
satisfactory. The comipn have

,cic Siucu ~.<purchased a p:<rk hialf wv be-
tweeni Prestoni and Gait, tvliich

dturiug the paîst sumnmer wvrs largely îased b>' the citi-
'mies cif hotu toivns as a pleasuire rescrt, and wbiciî
was the imeans cf Iargelv increasing the conipany's
reveue.

THE OLDEST STEAM ENGINE.
AN old Newcomnen etigite <icar Bristol, lingl:ind, ks,

perhaps, <lie oldest steai einie *îow rtin<ilîg. [t

secis tol havc bcu bu',lt about the Ye-Ir 174.5, atccord-
uig to E iigiiieuritig, anid 'asstill employed about five lictrs
a d;îy for punuping water fromi a coni-pit. The cylinder
is i,1ý fiei ini Jiauicter, aud thc piston iais a stroke or
six fect. The cuigile lias a bearn 24 fcct 10111g auJ
aIbott 4~ feci Jeep, bht t cI 01 u 11-11 kti beailns trussed
togetiier, auJi wvorks wviîl a cutrio<îs creaking noise.
l'le total w.eiglit is about ive toits. Stearn 'as nlot% tad<en
frontî bolers ini a nleiglibcrni<g establishmnent, the pres-
sure becing redticcdl for titis cuigiîe to z2,_ potfrids. Tlie
iiîdicated hiorse power 'as 0111Y 5234,. The oid nitin
wlîo attends to the englue bas driv.ei it since lie was
a boy, anJ lus father and gra<îdfatlier wcorked it bcforc
hlmi.

jaimary, sS96
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PERSONAL
Xii ray ept 1 re".'itisig tie MIagnlolia :Metal Co., New York.

tva, in Llt.ontl latt'ly. lie tvpoirt% n"nîa gootl.

j. il. Crawft'rd.a: forisiîr' liolit'eiii ini lîîgenrsol. lias benap.

1btiiiite'd siiiiugt-i' of i lhe Met ropolitail Telephîle c Coillaiiy ils N ew

V'ork.

Mr. G. L. 5b.Çter, fortin tif tiiie Comîtruetioi gaîîg of Ile

ilell 1J'.ll(ilit:i~ Co). i Ritiîgi'ti, lia% bt't'n lire.%'iitt'd wtiilia£ golti

risig hI' aiii, siiiî iiiideor faili.

MNr. Wi. .%'auînot crack fotbatt.ll î:sa'er, of Qtîeeîî's

L'iiersitV :t Niig'.ttti, lia%. lakena 1,tnitinsi iii the electrical sup.

ply îîîiiîiraiSyra'use. auJ lias lei't tige football fieldi.

Mr. W. F. tttlr i f' Hlailtont, Ont., cectriciait, with te

rvct'iilty rt.tovt'red fronti :t,î attack of tvhioid féter, aitd lias re.

,.îiiîîd hi%' dtl sie4.

Gsi.. Farliiigê'r, a elttltti ciil0tl'vt by the Oswt'gaiclic

Liglit & Ilower Co., i Gouverneur, was neary kilied by ain ece.

tnt' .liock rervtistly whîiile repiairing a broken wire. If(li G f

to tht' grimuit]tti us,.aiiied .'enious injuries. About quo0 volis

pà1,a'.d tlîrouglî la!% body. %Ir. Fa.;ingt! ita% a forguer resideit
of Mrni.bsrg.Out., and Wa&-;ai one stue %vigil the Roytal Electic

Consiipal>.

PUEuIONS
'l'liroigh tlic aitnalgantii:ton of thte Tite Met hodisi daaieat

Catadian M.%ctlîodi'.t Review utider a combinti lilte. the bei

fcature,. of botliepriodicat.. wjilt lic usiited, anti impsortant depatrt.

îîîet'îi. ddt'd, witlioîi ant' iiicr,'ae iii pnice.

Ca%'.k'r's aazit for Jalluary i-& t's'.entially agi elecirical nluit%-

be-r. Il cositaii.a variti of art icles ons the ruîo't important andi

tiint'lt engineerng -ýîiject% of tie preNent dat. tlic latLm st tvcltop-

finesiîi iii appliu'd dcicricity. the latesi rcalixa'tion't of clectic

lpower îri.ii'inaJutilizatioii, ant he possi'ble;achietemienis.
tif te ncar future lînxing ait necciveti attention.

'Thi a1srcsii. &sitetif tcalîlci evia now publithieti, ha%. i%%,ueýd

il, lir&NsI'ctu'. for i1896. ils wlîicla il rmie its racaders a rich

mtore ofarlics bi' ,oine tif tige' hemt iliukers ofIlle day. Social,

ttical. ecitni'lxiplitical. &'Jtaiional, scicntific, rtliious anti

1îlivie.tl 1îrollcts tifIllt' lai' il i, discussetid in ils pg aîîd

tit- taie, f ils% contnibuttirs t'ert.tinlv' niaise, a ituss.t attractive

-lr.ay. WC notice naiooiîg the gondv titsillgs pronîi'ed. whîicha will

b., tif sp iiîtrc't là) reatir ofIllte ELFItCAI. NWWS. article,

oit nsaitinal îtotioplit'ý atht' Illetiile, anîng wliich wilt bic one

bu' prof. Fr-asukla,.o of .%aon on Munkitpal 1.ighting. Cont.

iiieiîs'iiig m.illa t' )s''îc iusinber tht' Arcnu bias laera recdt

iii 3rc front S.; to S.1 a ycar. Tite Arcena Publislitig Co., lto,-
toit. as

A t'iîlt'tc ani ilinnediate 01ou'sno tranportaiionn nieihod.4,

itvohuing.a r,'duittioittif firegltt c'harge% tin grain front flic we'st

1i N,'w V'ork tif froint o to (,o lier cnt., i, tehat . lirt'dictt'd ina the

Co'.noixiitan. Tu'paup.îss'.u'n ih o yidis in

oit a ,.liglit rail Nsiilxtirt'd titipl' front a cro.N'au'nt-tlie mltole

iît' t iilviiig ait t'l t'it' .4tît raore ihani fifite' ltittireti

-%at .'oîî 1artiv.'ly'm,5A'''' Continuou% hues, tif t'vliidcrs..

11novinig wiîht niti ilitecrval oIbcit atif. would c'arrnimrt' grain ils

Otî tI,' îroabl' aoliionof tirer't cars berfouc tise cttniing ho-r.,.

l'.carriag.'. m.slti,'J .'aii lie' 411%ptttit lava boy tit a Iltpave-

in'ii,,at a total cexpt'nc. for labor, o'uh andi iinterc,.t. of not more

liIaat a dollar a day.

%siork lias beecitmmenced os% the Napiervitle luicion elctrit'
railwa>'.

lI'lie Ottawa El'ctric Co. i% coiî'.icriîîg the~ buîilding tif mais
Iîîlatice c.'r.

4% new %tyle or ciaiti for iccleha litn ektn iiîetviiid wdiieh wu.UI
drive itit ag the rate of'So i1îlts :1:1 iitur.

A g'igantîc %trike of sirect c:îr mn took place ils l'lmiladelpliia
iii D)cvt'cîmlr. àuIot tif tige roatis wvere sied titi.

WVork ha:s I>een coinieneeti al Si. Remni %n Ille siew cîcetric
road to lx Iuil: bciîtecît sisat plaîce :êîd ScotîtiIIc.,

Tite lîaicling of eggs 1w clec'tricity i% bcisig t'arried tit in Ger-
niant' ois ai exteti%ive sente, and is proviîîg vcr* Ntcce.ssful.

Th.e Clailese Governuiient bias iNsîîd an edivt orderilg Ille cun.
sirue'ioîî tifa double track sailway bctwenî Pel<in ;&tti Tienî Tsin,

a ita g f 72 tiles.
Tlo -,Iiowt %vit obser,:îiion and '.tudy v.ill dot for youssg alleuî, itt

nuai' %tate lisat Mîr. S'. al. Chant, of Clintoit, ont., wittî wliât
kintwledgtt lie lia-, acquireti by readisig, lias buili a a Jî.p. dytnmo.
wstlî wliicl lie liglits a1 deixartnieiîî of tlhe Doliery tWtn faîcsory

witlî 50 liglîts. lie atl"l buila a1 regulor andi volt inieter. andi
thcey !show tais neat workitianiiip.

The Bell Telephone Oo'y
OF CANADA, LD.

MANUFACTURES ^Nu) SAZ pou 15Wx BVE DRSCNItTION or

TELEPNONICot:er ELECTRICAL APPARATUS
UNE MATIAL MeS UPPUE&

Witt (uruish tetider frsupplying %Varehouscs. Public Buildings. Ilotels
and Dweilings with

PRIVATE AND LOCAL TEIEPIIONE SMSEI$.
IIURGLAR ALARIS. HiOTEL. EL.EVATOR ANI)
OTHER ANNtINCIATORS. IIOTEI. ROO'tl AND)
FIRE CALL BELLS. ELECTItIC IIELLS. PIJSII

. **..BTTONS. ETC. .. .. .. .....
W:ll also Iurtaisa lenders Io Chlies. Towns and Villages for Fats-. ALALM

AS»> POLICE PATIROI SYSTEN4S.
Catiloturg mdlI Ar f«nijkd mu a#lZkatou.

7w

SAES DEPARTMET:
%IONTREaI%.:

Bell Telephosic Bluilding.
367 Aqueduct StZ-mt.

TORO'TO :
liell Télephonc Building.

37 Teniperance Street.

IIAM.%ILTON :
lIeul Tclephom ueftilding,

Hughson Street.

Bell Telephonc Bluiling.
Quren Street.

QIJEIEC:
Bell 't'dellone Building.

St. John and Palace Sîrecta.

WINNIP>EG-
Fanet ild.an ie.

PATENTS P~otIftI on

amuhi on %QmAYE =1
A mt%T~ on Iltffgi0i $enu(' %

FIRSTBROOK BROS.
Ki$W St. Eis.-TRN2O

M A NtAI.IR%

TOPrINS.irci;Xý

A=E MID M O TauxR OVE WTRRBMT If 11111
UnuaoeaSd Ibilair atffl teau by "avint

.s0y, agitst saita: te yaa empiyetas -tzar" tactENCIN EER t "t tves y«s maiclab *. Iots e and esiblés y«u

[UREKA MIIERAL WOOL & ASBESTOS CO.
juea gssgisa oie ac"E. tc 124 BAY STr., T'ORONTO.

LECTRICAL ENGINEERS

PM. UN». lat a OI t,- î>
1 ;L flohe Rxna 4 UNl>

c.wVetgIm.çe
Soiticd ... li~

loai aasisild.......

-AlATURES REWOUID
RoyalI Ac peai
"n"~ -&"net"t Uar.d
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SPARKS.
.Ntr. Viats ln*týr.s t: liglst l itl il>- dc.c

tricitv.
Gorrie auJ IVroxeter ire tai lie liihted

liv clectricitv.
.l'lie villasge ofÇ M1a ruco:r., Ori.. is. toa :me

ctectrie ligiti.
A D)ominhiont asli ti f illtku îarotae.

ers, 14 likeiv to lie forilieJ.

'llie I:rtoos-d cleetrie raslwav iitweeit
Sceit:saabiàrg :atsi ,Aasran1 i>nt stie

mie ray Elýectrie U.glit Ci). ari. 1j:ieiatg
-t 850 1a.11. eaîgiate ici fladr wtîrk ait Ilerta.

Ail elvetrie r1ilw;sv frot Ille'riw:vs
liona to Fgi:b)ro village. Oant., ;. ~Irtljt.ced.

,Xbaut ;oo iticauidesce.,it liztîs lxiii lik
tisec li theL lieW -. ilititer Isuîtel aIl calais.

Mill5e.
Casatasssaacutag Jas:. aS.t Ille Ott.t Elee

trie I siiwav Co. ~ili aiNe fare hoixcs titi
tisir cars.

Trolley lt i. ~sIlave ltceoste verv jDti.
i::r aa file Ulliîeil states, 3î:arl ie:i:arly in

ite~ rondi b)et eeia litti andu Aviitier,
.%v ell iîsîiesc ian ietgtia, i, to t lIgiited lay

l'ie Citaîtiatat, osnt.. Gas & Electric CO,.
%viti pua ec tew iav st :Sitdel he iii

tlaear works.

Il ssated allat Ilile hî'tlger% tif Ki<igstoa:
are liagotiatiîsg fon Ille Wrws ..

Miae Ilatteson & Corii Car WVork%
a:l Si. C::tiltrilles wver eriîai itaj:arcd i:v.
tire Der. :0111.

iThe Motitre.ity trco bs reloried
;ni favrir tif Ille liraxiset eieettnc litse to te
li)j of Ille assoulsss:asa.

c osîversatiia liv tceetaste ttces
Ga:h astd Cornwall, 3.s ailes, %v.% carried

&'tl %villa îîctect di-tincttte- te tter day.
Cattadin eaîîiaiists t-cscrcs:J itn a

îîrojcted ckectnic rU:>intitet3 y-s
Solaial Aatseriea, a1 CityL ita1vitig 750,000l in-

htabitants.

Thse :aewv esigisies% fon tic Loandonî Strect
i;awvIta-ve heet i lltlî (rosin i'ravi.

dentc. R~.1. Tltev arc oif tite Auiula
& Sss iiake

Tise Torouta catisisesi liave c:îitjîtal.ined
ina Ille Ct ouclrcspcIIctisig Ille rigit of
tie.strect railwvay to soluii I)nssCttgcrs ait
Isle usiiota statin.

Thte nc-tl cst:aic and tlas-n propcrty of
Ille St. Jeant apis e ctrsc Cil., in liq:ui-
dation, have been sold t Ille liotn. L.
Touarvitle, for

iiloîtssrg. a Oftun ai O ivsa, hta,
cliscd us cantraci wvilla Isle Oîaw. Elecirec
t.igîst Ca., fosr C) ycaasr clts'.tric Isghtailg, ai
$15 îtc iniutene*tnt timp lier vecsr.

POSITION WANTED
lya el «tracuf ho h. ai al 17n" se*Iscc ina

ihe iandlinr ci atiy cI- o iscisinti tutde i
Ca..-i.n Ç,essr.. Elecui, Cc. ,a,. t<," m s ni
<oulx ai it rit fartas>, ansd boids Cn

6
cat -s(ctm.pe.

t-, a: wscni eu,tgsj on in:tultations.t4 d

AN A 1 ELECIRICAL PLANT
O.itz lo tise dejssla e- c -a f %bcS ps"wiaoes tise

S,,lwkme >teclrr sigît flau i. e- aMW l, . iti
rel sta:C bick 1lgist~~,ation. Wteiutu;inca.

3*- tytatio.aftCnpte 4isptitun

DODGE(# 2
Patent Split Fricion Clutch

Latest e Most Efficient

Least Expensive.
Get our prices beftre ordering.

SOLE NANUI'ACTURERS

DODGE WOOD) SPLIT PULLEY CO>.
Office, 68 King Street West TORONTO.

Above aill n
Competitor

Co.îz. is nione>. wliv not save i b>'
using the...

T. J. C. INJECTOR
the tflost ecotiiaal boiter fettder
in the world.

20
s.wed in coal over Isny otiler niale.
Absoluteiy automatir. Eas,.Iy i-
tached. Applicable to ail kinds of
boilers.

t4OT EXPE4SIV.
AVilI outwcar any other malze and is
simple in construction. Il is easy t0
operate, and is the anost powerful
feeder in file wotdd.

1111. J. 6. 1166t0r
is the hlest because you canant pris.
sibly go wrong whth if. lVith Iligh
or low steam the resut as equaliy
sitisfactory. Il combies the ttnost
simplicity with perfect efficiency, and
-iny boy cati operate it.

PRICE LIST
Nu.ut lt,.milmwk

as 30 50 4
20Il-- .410

23 3 W~ 300 la
35 i 3-$ S 1310270
4s$ 3S M -20b 1.

Hamiltonl Brass Mfge Gol
(LIMITED)

1-filmiLTON, ONT.
Ple..n»mntion the CANADIAN ELECTRICAL NEWS when corriasapoading with Avtmr

J.ttlll;tn., SPA)G



CANADIAN GENERAL ELECTRIC C0,
(LIMITED)

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

Paid up Capital, $1,500,0oo.oo.

65 FR~ONT
fiIEAD OFFICE:

STFtEET WEST, - M TORtONTO,, ONT.

1802 Notre Dais St.
138 Hellis Street

13R NCU OF'FICES AND WARE-ROOMS:

- MONTRE&L Main Street -

HALIFAX. Granville Street
a 2

WINNIPEG.
- VANCOU VER.

Wooo ARC LICHTINC APPARATU8
Perfect, in REegmUltion
ighest ln Mefciency

XKost Durable in Construction
Simplest ln Operation

«"C. K." Single Carbon

ARC LAMPS . a Wood" Double Carbon
"Thomson" Constant Potential

ARC SUPPLIES Cut-outs
Hangerboards

IPleas U'enlot the CANADIAN ELECTRICAL NEWS wher correspoarinq with &Adveru»,ra

Hoods
Globes

CANADIAN ELECTRIGALL 14EWS Janttary, 18(fi



GANADIAN CENERAL ELECTRIC 0O.
(LIMITED)

Incandescent
. .Lamps. .

T H E earning power of an incandescent plant ingi(es upon one vital
point: the comparative cfficiency of the lamp in tise. Different

lamps on the markct shiow\ efficiencies varying fromn i o to ci per cent.

lower than ours. This mecans wvhere such laînps arc used froin io to,

-ci per cent. less return from- eachi pound of coal and from eachi

kilowatt in plant capacity. Our lamps excel in the other important

feature of longz life with maintenance of candle-powver. Central station

managers have learned to appreciate this, and as a resuit our lamp

sales have more than cloubled durinor the last twve1ve months.

Carbons

W E have recently taken over the premses and plant of the
Peterborough Carbon and Porcelain Co., Ltd. It is our

intention ini continuing the operation of this factory as a dcpartmnent

of our P'etcrb)orotughl works, to, makec suchi changes ini mcthods and

cquipment as may l)e nccessary to, render our carl)on output equal

ini all respects to the bcst imipnrtcdl gradies.

Plea. Ment ion the CANADIAN ELlECTRIC&%L NEWS whori 'orrespondinig wtil Aqdvorllsar

lanti.tr)., jBcfi- CANADIAN EUPECTRICAL NEWS
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E1ECTRICITYOý _

TAUGHT B3Y MAIL.
1\ .. . t o it l S tu attt. rie

W. N. LAZIER
1?o. 341. IlCTORIA , B3. C.

Pacific Coast Agent for

R61flinuton MdGhinc Go.
Rcefrigcraîang andi ice Machincs.

(«ntnpIlcte lants~ filVtillcd for ail lltirp)nscs
Riffib Fîî EnicrîînC ( t -oiio:tiic iinîlers.

1l11911 spcedt an1i1 CSrliss Elnigmnes.
(nîtîiffete Plants E."rcctcdl.

ALL WORK GUIARANGEED.

Telopliolos
THE..

,tain Une andi

Sold Outrlght
.. No Ex.orbitant

IRADK MARK~.

<Genersi EIcctric Co., Berlin. Gcîniany.)

. I IAI. PLIS t V l-Ail v. çn~.

A. E. G. INCANDESCENT LAMPS
Bite and tnsulated Wites, Rubber Goods, Electrical Supplies

and RaIIWaY EqUIPMcnt3, Instruments, Dynamos
....andi Motots ....

MUNOERLOH & CO, MONTRERL

STHE FRICTION PULLEY BOARD ýýý
iTr ;t. :aud voît %%lit
liawth tit et frsî'tiol

mod.Styad for.sNt11-
piesct 14% pr t.

THBE DOMINION LEAIHER BOARD CO.

Ur " RGmG " flUtoffatIG . .. .O a1iwau CoaGh and strfl6t Garp U~IIIC
For citimer opcn or Closcd cr-a to flt a11Y ~îdw

AURE: Tam EnST iq TM1 WOR]LD.

\Vc also ii.ntnîf.îeturc cwSeia axrt for EiCtrSInn or Oipcn stuces Cars,
tîlmicli is ucrfcctly aîrrf wili flot faide, naier lin ippearance, aay wvidil iitlîaut
aIse'.111, sirngr and cheae ttn anv s1ide now upon the itrkvt. C in i>c scen o)0
new cars lately trcîcd by Ille Toronio Railivay Co. Wc aiso carry in vsto v de-
scription of IZa-ilway Conchi and Sticct Railway Shidc Clotli. Gonds, Fixtturcs, Cie.

Menzie, Turner & Co. Toronto

Only Telophone---
nmade that does T~fYyq

flot get ou __of

Simple, Tandlem and Cross Compound
Sen li atlôii ad ors.Correct Design 0 High Grade Work

John Shr,? *S'on &G. ROBB ENGJNE!4NG CO., Ltd.
tU Amh'erst, N. S.

2.46IIXISi. CR. AUR I~i11<X, S.WM. McKAY, Seaforth, Ont., Travelling Agent.
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ROBIN, SADIER & HAWORTH
MfANUFACISURERS 0F

OAKTÂNNED LEATHER BELTING
I'ONTREAL mi,> TORONTO

GE GOLDIE & IW0CLLLOCI Çà.

Improved Steam Fnigiies: anid Boikers

And te .Erectlon of same in te most Oomplete Style Of Modem Improveinent.

WM9 MRCBIIRY, WOOlltORKIMIiBNRS~1L IIi[ N IY RBHR
IF.lre bi àb luwlrP'o ae n aitDo

called to the "ýW.HEELOCK" IMPROVED STEAM ENGINEIpecial attelkrc11 as being unequalleci for simpllcity, effoiency and economy
in working, and espeeially adapted for Electrie Lighting, Street Railways, etc.

~~GALTONTAR0.

ÂHEÂRN &SOPER
CAMADIAN REPRESENTATIVES OF TH4E

WESTNCHOUSE ELECTRIC & MFC. C03

stow SP[FD

froni which cun bc operaîcd

incandescent Lamps, Arc Lamps
and lotors.

Our Railway Apparatus Is flot
Equalled by any other

F168,. mention the CANADIAN ELECTRICAL NEWS when correspondlng wlth Advortisers

CANADIAN lr=Ltr=c-rRICAL NEWSjanuary, 1896



GARJ1VIAN EIIECTÇRIC.Ah NrWS

g, ~. BFNOFR N QFACIORER AND CONIRACIOR F[REIR SIIPPLIS
*E!STiMKirEs FURNISIIED FOR ..

Wiring and Installinu Copiete Eloctrie Plants

ExPiIFT.ii. Ai)PARATus, MODEtS, PA1TERNS. 4BerSt
Licirr NI ACIIIrNFI ANI) COM.MUTATORS.44BerS.

e.~- ELFciitcMi. AI'PAItATUS 0F ALL KINDS REPI'ARE>.Conruos
STORAGE BITEIS, DOCTORS'ANI> DE..TisTs' Ei.icTnICAI. CoerJrs
Api'Alzt%,us ANI) MNACHiNE;RV.
EL£c1'Ric AND GA's FIXTURPS. MONTREAR
ELLCTRIC FAN ÏMOTORS.

THE OTTAWA POROBLAIN &CARBON CO.) Ltd. ONT.
btANUFACTURF.RS 0r

Points for ail kinds of Arc Lamps, including cored
Gi2arb JAoP if and solid carbon for incandescent circuits.

~olor Brushies and Specialties ini oreelain Insulators, Gleats, Door Knobs,
<VCarbon for Te1egrapli, Telephone P and ail kinds of Pressed Porcelain for
'1and Electric Ligh t Supplies ... Electrical and Hardware Lines.

fILLP 00008 ouigfRNTasiD Tro oivE. snTiaMP itiO

THE BRYAN-MARSH MO ELECIRIO SPECIALTIES
M«,*oo, ~'~'~ 33 King William St., HAMILTON, ONT. [1SU.

FRN 2PT2zq« THE J. O. MCLAREN BEITINO 00. MONTRERL

THE BABOK & WILOOX

OVSR 1,600,000 1-ORSE POWER IN USE.

ilb Board of Trade BuildIng, Ilontreai.

SWM T. BONNER, GENERAL AGENT FOR CANADA

LARGE BO0OK "STEA\I" SENT FREE ON API'LIA1 ION

jami-try, iS.)S


