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CHATHAM MUNICIPAL UIGHTING PLANT.
Tiii year 1897 markcd the inauguration of thc clcctric

light plant installed, unsder civic control, for lighting the
strcets of the city of Chatham, Ont. In Fcbruary of
liant ycar a by-litw was carried by the ratepayers author-
izing tire City Council to expend $ i 5,oooa in thc purchase
of an arc plant. Tenders %verc subscaquently invitcd
and awards made for the samne. The contract for the
complete clectrical equipment, including dynamos,
lamps, wiring, etc., was placed in the hands of thec
Thoinpson Elcctric Company, then of Hamilton, but
nov amialgamatcd with the Toronto Elcctric Motor Co.,
and doing business in Toronto. Messrs. E. Lconard &
Sons, of Lomîdon, %vere the successful tenderers for the

arrester. WVherever possible thc circuit is divided into
loops, comprising some 5 to tenl lamps, cadi loop being
controllcd from a substantial absolute cut-off s;vitCh.
*te interior witing is of No. 6 B. & S. rubber covcred
%vire.

A plug switchboard, arranged so that machines and
circuits may bc interconnectcd, is providcd. This is
furnished with ammeters and magnetic blow-out lighit-
ning arresters of a new pattern, the wholc being neatly
arranged on a whîite marble basc.

The plant is said to have beeni subjccted to the most
vigorous tests, and to have proved very satisfactory.
The machines werc short circuited at full load for one
minute, and also wvhile at full load the circuits wcrc

Vizv oiF ELFcTRIC IcIT PLANT, CHIATHAM, ONT.. Sîîuivi%.r ONr~ ARC MACHINE AND) ENGINF.

engine, and Park Bros., of Chatham, for boilers. The
accompanying view shows one of the arc machines and
the engine.

Theî clectrical cquipment consists of two automatic
arc dynamos of nominally 50 lamps capacity cadi.
TheNe are supplying current to i04 arc lamps and 10a

series incandescents through circuits wvhich aggrcgate
sorne 24 miles in lcngth. The ic, incandescent lamps
ard -, arc lamps are used for illuminating the powcr
houNe and adjoining wvaterworks plant, while i02 lamps
are for !street illumination exclusively. These latter are
prov îdcd with substantial telescoping storm protcctors,
and arc suspended from a suitable stecl mast arni.
Sleet proof lamp-supporting pulicys and thoroughly in-
sulatcd lamp hangers are used throughout.

'ritc outsidc circuit througliout is of No. 6 B. & S.
hard drawn copper wire, triple braidcd, strung over
double petticoat insulators, and at intervals of two milcs
is protccted by an effective magnetic blow-out ligiltning

suddenly opened. These tests thoroughly dcmonstratcd
their ability to withstand any exigencies of service.

Thea engine is a Leonard-Ball autoinatic compound,
of io00 h.p., and is designcd with a heavy shrouded
frame and box base. The bearings arc large and wcll-
proportioned. The cngine is %vcll finishcd and is
equipped with a very complete oiling device, making a
power plant neat in appearance, silent running and
economical.

The W~indsor Ilote Comp~any, Niontical, Qut., are rnaking extcn%:vr
alicrations in tlieir clccinc installation. and have orcred froni the Cana
dian ('encrai Elciric Company :wo i,000a light slow %pcdu mullapolar
garnarators, with rnarle switch.board pa4ncis.

Nit. Win. Fowdtn, of Caindcn, N. J.. gaves the ftllo%%ing plan for
prcwenting arc lamps frein frc:ing :Takt a number of tliin shecîs of
cardhoard andi punch a holc in them the saine size as the carbon. -and if
the trimmer thunls that things arc gosng te frerze, slip une ol these
strait picces of catdboatti on the ppet carbon of the cariv %ide of the
iamp. This will aci as a %hed for the watcr, and prevent the lamp
front frcz:ng.

NO. 4.Voi.. Vill.
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THE DIESEL HEAT MOTOR.
A., invenio n wliich ks att racting coinsiderathie at tcnt ion

tIirolighout the United Stattes and Europe ks the l)icsel
lient iotor, the tests of wlîich have shown remnarkable
resuts- ii thle way o ninvcrtîug the %Vhale l'eut Contailîcd
iii the fuel imta iiciual work. li a paper rend at il meiet.
ing tif the l)euîscher I ngenicure Vericn, the invemtar,
RI)esl or Mlunich, descrilies the principles (il the
apparatuis, front %hich Ive obtaimi the following par-
tîculars

N r. DI)îel stattes that iii every rroccss (if comnbustiomi
twvo kiluds of temperaitures aire ta l'e dist-fîguishied.

Fl Tic icUtipCrattre Oi it.Ilitiîau 2. *rte temperature
of colihut ioni)t. Trhe tenupermt ure (if ignit ion ks that
temperature ta whIiclî a fuel musit lie hcated ta ignite hl
in prescuce (if air. The tcmperature oi combustion k%
tha:t leuiperattîre sieqnt>generated by the chenical
process of conibuIstion aCter ignitionu ias takeni place.
Thec cambustion temiperature min lie geicrated not by
t he combhustion andi dumritg (lie-~me humt t'eiore :and in,-
depeîdenmt ofi aCter ignit ion lîaý; talen plIace, l'y,

icchlmical collipi essioi tif pure ai r. Ta deviate c ro,îî
the perfect praccss, tflrecilv cotuîprcss, %he air
adiahatically instead (if first isotlierniallv front 2 tui 4

t aplieres and t hen adiabat icail ta tIlie3or0 ld

IIY soi doing one reali/es the first tif the required ccondi-
tiomîs, L.e.. thle gemîcratian cif thle combhustion temîpera-
titre l'y- iiere conlpresiotl %'' pesue hich are two
anîd four limes lower tlîan iiose tisced in performing the
perfect Cycle.

The fuel muîst hc introduccd gradtially inta tie air,
vvlimcl is campressed adiahatical> ta the combustion
tenliperature iii sucli a mauner duit the lieat gecrated
b> gradusai combustion ks uhsorbed in tlîc so-called mas-
cent state, i causequence of a corrcspondisig expansion,
L.e., by meclîanicaIl1 cooling off the gases sa that the

ttitT \ OTO.

peritic nif cîus i> going an canstantly isother-
uially. fIt i%. evident tliat the fuel, in order ta fulfil thiat
condition, niîust lbe clarged in it% plîysical composition
ta a gauseaus, liquid or pou dery forni. That is ta say.
that throughi the combustion and during the saine, 1ia,
oir a relaitivcly small, increase af temperature is caused,
aut idea %which beenis ta bi' absurd afieir having hiereto-

fore alwnys efTectcd the increase in temperaîre l' the
combustion and during tic sanie.

The fouirth conition also prescrits a mew hmin,
ideas lîitherta considered correct, ilccarding to Mthich
thle comîbustion lîiud ta l'e carried ou wt'th t*, ilitle
pîlus~ of air as possible, while lie contends t lini .1 colîsid.
crahie surplus of air, wliose amouint can lie dleteriljnej
tlîeoretica~lly iii each special case, is nccessar%

Tlic operation oi the miotar miay he hrief1ý tlecrmbej

.d 4e

%%ý1) .SiiF â I. OF

as fallows :An auxiliary air pumip compreàses thie «tir
tai about 5oo pounds per square inch, storing it iii a
separate reservoir, from whichi it is led into ici c% limîder
-lion,- %ith the ail or gas or coal-dust, and comipressed
still furthcr, the temperatuire due ta compression rising,
ta the ignition temperaiture of the conmbustihle. The
fuel begins ta burn and generates still higher tempera-
tutre and pressure by doing sa ; at the end of the sira1ke
the consumed gases, still at a high temperature, are led
into a lapger low pressure cylinder, wvhich hrings the
pressure down so low that the succeeding exlîauçt i.
camparatively quiet.

lu such a'n enigine there are great passible -id% tmt.ige,,
of superiarit, over the ttean% engine. N% -stc;%n% boiter
is used ; thlere iN. tlherefare. no los-, ai heat iii tic flue
gases or tîy boiler radiation, nar steani pipe condensa-
tion. Thie miaximumi avaihable theoretical efficiency for
-;tch a motor ik grcuter than that of the steani etigile,
oiug to the passihilitmvo aiusing highiem pressures. amnd
consequently a higher range af tempcratuire. This%
thearetical eiiciencv varies frntm 50 tO 70 per cent.
There ks no cylinder condensation. and several other
.sources Oi loss are abolishied. The iniechaniicali eai ietars
is, howvever, likelv ta l'e a little lawer ilian thant of thie
steamn enigine. owving ta the lîigh compression icsmr

ndcansequent transmission amîd retratnsmis;ion) I
energy betwecn the piston and the flv-whecl.

The experimental enginies sa far construcmed have
becu oi the single-cylinder four-cycle singlc-actini, ser-
tical t> pe, anc of whiclî af 2o harse power w-as teted
with petroleumn in the early part af 1897. This emiginie
is provided with a ring piston and separate cross he.id,
wvater jackceted and provided with poppet valves opernted
by canîs for admission and exhaust. A small punip i%

CANADIAN ELECTRICAL NEWS %lltIi. 14S



A 1.rîl, î")$ CANADIP..N BLiECTRICAu t'IEWS

a,acIhe %v'hich keeps an auxiliary vessel fillcd viili air

cnpres.cd to a iier pressure ihan tlIt obtained in

the cvylmnder. This serves to inject the fuel, and also to

siartthe engmneL.
ýVmliî this eîîgine of 2o horse povver wvorking wviih re-

fined liq.uid peirolcumi. the niaxinituni available thediretica-l
efficicncy was about S0 per cent., and the actuai ratio oif
indic;aied energy to the total energy of the fuel %vas

abolit ;.; ta, I;o per cent., showving an indicated efficiency
,If the enginie as such Of 70 to 8o per cent. The mie-

chanka.-l losses Of titis enigine varied between 25 and 30

ptcent, on higli loads, giving over 26 per cent. of the
total heat of the fuel as available eniergy at the shait.
Wijth reduced ioads the mnechanicail efliciency, of course,
faIls off, but the thermal efficiency, ovving to the greater

expans'ion, increcases, thereby comnterbalancing to a
large estent the ailier and rendering the consumnption of

fuel per horse povver low nt ail but the liglitest loads.
Owving wo the hligh pressure emiployed ini tItis engine
albo. the cylinder dimensions are froni 3,o ta So per cent.

less itlan those or gas eligines ai the explosion type.

'lie governing of the speed is also as simiple and easy
as that of the steani engine. 'The exhatist gases are

noticeably invisible and nearly odorless during ordinary
running., owing ta thte perfect combustion, wvhiclt also

prevents fouling of the interior cf the engine.
ln a paper rend before the sanie meeting by Professor

Schroter, describing- thte tests niade with the enigimie, tite
followilîg facts were '%lovl

There wvas a noticeably exact ;'cgulation of the coi-

buistion pracess. One liuindred and more diagramis %vere

found ta coincide exactly as %%ith steaîil enigines aoi
constant load. Thte ratio of indicated wvork on coni-

pressint ta tîtat of indicated work oni expansion, average
values for fult and hll load being taken, showed a valuec

of about Sa per cent. The mean effective pressure 'mn
the wvorking cylinder wvas 'bout 7y-- kilograms per
square centimietre on full load and 5ý4 on half load,
corre-,ponding ta ioo and 70 pauinds per square minc.

The effective work wvas measured by a modified proîiy
break. The mechanical efficiency, thai is, the ratio of
effective wvork ta indicated %%ork, varied frorm 75 per
cent. ta about 58 per cent., as the wvark wvas varied
tram full ta imIl load. The consumptian ai petroleum
per break htorse power wvas about 0.24 kilogram on uIl
load aînd 0.28 onfl ahf load. Carelul tests were made of

the calorific valuse af titis fuel, slîawing that there vas

converted inta brake horse poVer aVer 25 per cent. af
the available energy of the fuel rit full load anîd over 22

per cent, ai hialf load.
TIhe Diesel anotar lins been patezîted in ail countries

where patents are granted for inventions, and the

rigltts for the United States and Canada hiave been ac-
quired by' a company silice incarparated under the laws

oi New York State as the Il Diesel Motor Company of
America," vvitii offices at Na. i i l3roadvvay, New

AMALGAMATION 0F ELECTRICAL
INTERESTS.

'\Tt~ the past month the amalgamation of the
Thonmpson r-lectric Ca., ai Hamnilton, and the Toronto
Electric Motor Co., af Toronto, lias taken place.'rt
new concern wvill be knawn as the Toronto 1Eiectric

Nilotor Ca., 1-imited, witlî lteadquarters in Toronto, and
a capital af SSo,ooo. A new factory building, 95 by So

feet, îs nowv being crected on Pearl street, which wili bc

cquipped wviih mîodern tools, for tîîatitufacturing and
aIPliatticcs for fnily îesting (lie rlisiiÎe( product. A

t ravelling crine wvill Ceitid îl.e %whtole letîgih or the
slhop, atnd each mtachtine vvilt lie connîecied vvit h a1 separ-
aie titator, iiakiîîg a1 thorouigily contptie estabhishînient.
Thle manufacture of are and inca ndescent iigtiting atnd
power plants wvitl lie coitied.

CANADIAN ELECTRICAL ASSOCIATION.
A' WiL *I.t ilttlc illem.t iîg (if Ill ti *C Ectîî vî <2colt ltire of tIlte

abIove a %v-:m i,,,w t-iti as tIlle ottice of tItie 'cm'îta ry, M r. C.
H . Morinmemcr. Cîtît tederat moi iref Buimîling. Totronîto, lits tlle it h

.î'to torchemr a.itimetfor lime amusical cm.feltioil tvmclt i%

to tte Iietd ici Moits-reat.
'lime te., etioe.it for ste tc omisoni 11 are Tuiîmdav Wed temday

tir Ille ass~ot ia t mm dmmrîiig tiec tom tt oit wil ttc ati tItlle ,t~

Il otet. tvtmet the~î,c. b e%%mOît .&SId tthe antial btanîquet till

a1, lie ttcIicd.
iThe traft prograuîmme rcoiîmmiimtd t,> thet local cotitiliti (e of

a rramigmîîemt t . wmli nl te %tigmit ammiî ,mîtta. ado1,tedt. anld

Fîîs il)A. -E>ccltîte fiîtetinlg 9-30 to lu a.it.; .,e*,uîî, 80
.i.t o i 1p. Ii. ; s%îlti, 2' to ; 11.111-. 7. 30 p.ltt rapa omi MouIt
%o-al ity- .,pct. mil tl.mîk %tit I j;RIamd c.ar', afu ..rwam ds atctII(lmIg

I mîcîmmc r. ' way tl otooit on muointa,,, to t iew th tic'ty limitîer
ittu miia timoin.

.SI cosî 1).%v.Scmom to 10 8. sillon Cat., an u tn,ec. fromnt
WimNm.or il(il t 1 1i p. l g t1*11 :(8) Btell tlecltle C>i0t'leimpitVgl*%
îtctv budndîg ;(2) Street Raîtmvav otpaî potter tîoqi.c (3)
ptower ltomm.,c anmd tt ork,.o tiftic I ..m,. hum, Rampmd hd, dauie & 1tîmd
CO-., itil iilg (o cml>' a-I 7.3 Pjol ;~mt 9 r- um.* animl 1)titlute Of
A,tici.tii sti a t Witimt-,or 1101 et.

'tî IItRI).t -gv. t i-, n2an,.. elecîsoît of offlcer% antd
It 10.i 1-3 %t.GI 'ite~t 'orm.*ti.it go Rotai Elocilic Colist

pai % ligîi ilig ,t alimon auJd f.ato, ly, icheik ty -iec:m ('. T. ira'ii te
ti,t i Ille toi k% ot th tcChan iiv M muldm 'i~ Coîttpiy at
Cttallibty.

AN si,miber of t r% mItere' tIItg an md l itt t tii c iapttr% retat iltg t0

Varionis plIîL%ý (if électriczal tvork 1mai e bevmi proitmed, andttlarc mi

Negotatos aie ic:i progr%% %villa the obijct of Nectirisig %tîcciaî
t ratî'.portalt eit rat eN io eniaite a large itiiitber of thc wvetcnt

nîcmnlber% go ît.mnlicilîatc mn tlle ItrocedIsgý of wliat ivihi un-
dotmbtcdtv tbc a % cry ptIiamrattc le arnsirittic occamM..lmt.

lmotte t o ttc ici a.1 Itlollm to .itigliit.e furi tîcr pm n sctit, s uru

Mlay ,,mmî,îtcr.

PROPOSED MARITIME ELECTRICAI. ASSOCIATION.
A liH. iab ba ti c.illeal ;g Ille 11alitax Imnt.l 1iaiîfax, .Notim

Scogma, for 'fumsday. the i mttm i1tt., for time pup% tir orgaizaîtg

.1 %I.mr4iiie Et.ii t.m«l '
t

.5IIV. imii Ime rCliîtlitanir> i.il Ltmita
st.lte., gti.t ,wlite it is felt cthat att illo'c Vitgaget ict tlle cecirical

btm'sîîe.,% imî Cantada shtoîld. if 'pmssîc betoitg go the Catndiail

Ftectricat A,,sociagso.i, tiere %18it remîmaisît a gi-cat necd for ais
-azi-ociation of a mîore local ctmar.cîcr. %t)%Co.ICc of rncedimg

tîmould tbc accessible go ail i. tcmtber'., antd tUtu. t commld ctmbî

clos aiti> I ppei of a i &'liim.it %. ii..(tii tes ait .11ti tItte qiiC'.t li

arisiîîg front tîmrc.'t lomal c'ietsc imttce., Amîotitg titmc 1 riîtdipm pro'

cimioers of thme îicw orgaizatom are~ :Nr. E. T1. Fi cemîti:ii. of tite
G-elicr.l EtI*etrie Co., Iltifax M Nr. jasý. i;mttlt.. E. 1. 1Elcetric

Co.. Charlottetownî, >. E. I.; Mr. F. A. Bluitamt, New Glatsgowv

Lteçtric Ca., asic Nlr. J. Il. Wîted oaScotta *Ictephsosie Co..
Ncwv Glasgowv, N. S.

ROYAL ELEGTRIC ENGINEERING SOCIETY.
AT a metetintg of titse Roya;l E-lectric 1E.itmitcerimtg Socieciy lield

0i, Ma-rdil 17111, MNr. K. Il. 'l'Itoni10ut, Of %lie Royail E"clc eC.
rnd a îtmpcr oi "Altersn:miig Cturrent Arc t.itp. md ai a

iiteetitg lmcld oit Marets .3st NIr. %%. F. IcL.arcî, and.IMr. R%. F.

.Norkilt rend a palier oit - Altcrnîtitg Cmirrcîi Nlotor%.*' M D tix

wilt reand a paier ai site itext nteeliig lit A1tnit 14111. Thec sOcictY
a1re hîoldlitg tlmeir iltcctin il)~ 'mthc Board rons ai tlle Royal Elec'

cie C'oitil 1îiiy'% gcerai otlde.,, Qîmeen %trect.

Ne.r, e%%, Nlcl.Iareli Btet, telellomie î,lataifacitrer% of

%%l-,remi tii., .re rccenlY buirit oui M NO- 749 Craîlg s'Ircet.
hta% c akeiliicw ltrcltiscse- ;il No. 4i mgiî. JaliteN NI rerl (cornter or
Craig>, ani' e l pu in a moittpleic new tplant or sitc"al bools and

înitachigery for site rapid tîîrîîîg omît (if tckcplioîts, telegrati

in,.runieîîts amnd clectriciml sîipîlie,. of ail kiîtd%, and ilicy now

limec one of tice bet cqtiipcd and cil to-tl.îtc f.mî.ionmes mn Canada.
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MATTERS AFFECTING THE COST OF m.ECTRIC
rOWM

iv HIl. Fi Eutorr. lt.A.S<., Lecturer Toronto Tehnical &hol.

TI, paper, of which the followingr i- a short digest, was wnittett
wlth te intention of pointigK out the nature of anti relation be-
tureen the vitriolas items lisait enter int the cost of' prodiuction of
electrie power for incandescent lighting, andi the efl'cct tipon the
cost liet unit output. of different styles of engineli, differencea

serve 10 show why lte efficiency of prodtîîtion in lower anti the
ctI higher tIan for mont other form-i ofpower. The chief tiàing,
however, Io whici; attention in calleti as the great influence of the
variable land lapon the cost, being much greater than pour en-
gines or ligIt.priced coal.

A problemt of tIais nature claant h. attacked in a general mfan-
ner, but a particular casie must b. ltae, andi results wilI b. ob.
taineti which indicatte to a greater or les% extent what tu expect
in general practice.

A 15o K.W. dynamo uedto 10 upply potwer for incandescent
Iights ina a city froin 30,000o to 6o,ooo inhabitants wiIl be ued au
te basi% of cakîglation. Thtis dyntamo is assumeti (upon informa-
tion furnishti b> lte Canadiant Geiieral Electric Co.) to have at an
Ot'tîpt 0(336 K.W., acomnmercil eftlciencYOf 938%.- ltaefficiency
ctarve ks given, No. a 7, Plate 1l.

In ortier bo get the total capital inveateti we have to figure on
boiter% ercev d atîd connecteti, engines reatiy (or work, dynamo,
inclîadang swvitchhoard anti aIl necessary instruments, etc.,
building chimney and grounti, anti then allow an atiditional
amounit for inspliection andi los of interest during construction.
Figures aire git.en hy Dr. Chas. Emery. of New York. which repre.
sent gooti modern practice for engines andi boiter%, botta in regard
to cosI andi efficiency. These figures, which are given in lte
report of lthe proceedings of te A.I.E.E., are useti in the prelient
Palier 10 arrive At te capital investeti in enginea anti boier%.
Good nmodern water-tuble boiter* are usiet, at a cost offro.n $2
10 Sl pr 1.1'., set up ati connecteti. The horlle power requireti
in t.ach case i% calcula.ted fronit the asaumei menit consumption
of the enigine. Four styles of these are osed:

1. Simple higliasteeti îon.condensing.
2. Simple low.%peed tion-condensing.
3. Comptti high.apeeti condensing.
4. Coinpounti low.speed condensling.

Thle coral i-t to have an evapiorattivepowerof8..5pouondsofwater,
andi as%ming a four per cent. Ios in the belts andi a dynamo
efficie«tY Of 93.8 per cent., lte output in watt hours per pouti of
coal at fitol lo.td given in columrn 39 i obtaineti.

The intereltt or dividenti to be paicl, which coînes mt te cosI
accouant, is plâced at to% on te capital investeti. The reinaining
expenseis tntay Ire includeti under: Depreciation on boilers, engines,
dynamo anti buildings; stupplies anti pitabable repaira; wages, in.
%traltce, txes, renewals anti cost of coai. Calcî3lation in matie
witit cach of the above %tyles of engin. for ceal it a$2.67 anti
$4.46 pe ton Of a,0oo ltm., anti for the three cases: finit, where
the, plant ron' fully loadeti for 3M8 daya of te houri ".ch; necond,
for 365 days of 20 hours each; attd third, where te p'ower bas to

b. supplieti according te lte load line, No. (il on pîlate I. Ilwl
b.l notiet that in tItis case*therc in te samne total otlt lIer day
as when the plant was fully loatiet for Io hoors, that is, 3-3(,0Ic.W.
hours.

There in not space in tite present condenseti article bu) tleCý.cr
andi justify the methotis ubeti in arriving at the cot in dalla thîrd
case, more than to, say that such expensels an wagc'., reinewaî,,
repairs, interest anti taxes, will be as Itigh (or a ye.*r a,§ if tht
plant ran fully loadeti. The ceast lier unit output is tîterefore in.
creased. The cost of coal pet unit output in obtaineti by lilotting
an efficiency curve for te plant, ahowinig the outputt per pounil
of coml nt varieus toands. Thtis ini done in the case of etigint No.
4 otY, but in order tu compare the total coita it ecd ca.., thre
saine efficiency curve i. uxeti with the otltera.

The corve ofengine efflciency, No. 16, in plotteti iii tIe foilles.
ing way : The decrease in efficiency due 10 increaseti cylinder
condensation in calculateti, oaing a methoti given by l'mfct!%<c
Carpenter for tItis style ofengine. I ia a medifiediforit cf Tliumr.
ton's proposition that te wastei vary as the square moot of tIe

number of expansions, anti %ans to give results comparatble wiîh
those obtaineti by actual experiment. For the friction therei-4
16 H.?. lesIt at fait oati. TItis incluties both engine atîd jaick.
shaft friction. 0f this, 4o si. p. ia asmedti l b. a constant for
ail londqi, and te remainaing s6 iu.r. is a function of lthe t ml.
Having by this mens obtaineti curve No. t6, it in easy to obtain
No. ili, which gives the engin. efficiency in lerms of lte dynamto
Outpt. Combining *8 andtig*, we gel No. zo, which gives the
efficiency of the plant in per cent. of that at full toand. Talcing
tItis curve in conjunction witlî the asalumedti ond line, No. 6 on
Plate 1. te average cost of coal per K.w. hoor is (ounti, and then
the total coati aat given in columns Nos. 33 and 34.

To give an idea of the nature of te cosîs of dii-:ributionî to con.
sumers columns 35, 36, 37 anti 38 are calculateti. Suppo... thre
generator is wunt for t 1. 3 volts, anti there is an average drop
of 5% â. the Unes, the average voltage supplieti will be to6. The
336 K.W., at a pressure Of 11t1t3 Volts, wi'l mean 3018 aîtîplere>.
A lose cf t8i amperes is assumeti through te shunts of the
Thompacît meters andi other leakages. This leaves 30w0 am-

TABLE 0F COSTS.

-4 13 S~ 1 6 71 8 I 9 1' t 30 1 l 1 4 1 5 1t861 7 181 1l2301 21 1

l 
1Iotrwl'omct.I C"o(JCoal pe h.pet W. Capital invested per h.p. Depteciatico on Coit per net h.p. per yea of

On lI4 - Ohoof On bade of «~0 >ý_ tmcc Supplieand
_ 3oSday*o 3 is<o Q q*À £:s -'t-.1
_ 2 hm. rctI. hm. esch,- 2 EU Ja~a oasof *f

'In pet on.- U lla dyi.of dys ofldys.of ityi.oI

un I 1 S $ $$ $ $ $ $ $ $ S
1326 51 à7.23 îB.6g 9j5 64n 123. 3.00 17.30 t .73 848 93.00 gel 1.65 3.00 0.33 0.37 Il33 6.03 S.Zl S357 4 24

$4 719479 16. 1 41. 33 9450 t7.30 14436 7 .4 1Lý 7.89 1.1 m.98 n.31 0.30 î.98 7.01 4...6 a13 6
S$.3 34.708.7'1 3000 37:30 34.8 77.3» 83. .37 1.03 1.10 0.32 030 9.7M 6-01 4. *~î.1

24 1 36 1 371 lai 29 130 1 31 1 311331 34 35 1 36 131 1 38
ES go~ Total cout per net h.p. per ymr. Toual Cost pet k.w. hour at Switcb.bô..n. Totalrs cotak e t o h.w. ount e thI

___________ ____________________lom in and the cou of disribution.

On luïsofjota On haàis Of365 On baM.of _o On b" io( 36~ s u On ballis Of308 On bàâis 0(365 Z
,la~ofohor2.dayo<jbouns days ofIo bouma dayso(gobaum. ~ 7~~< days ofohboum, daysof24 boumo

î3 16 Co f ,ljrCom of Coal per Couto(Cnal percoë Co( Coal per PlattiS. CioC09tCt<Ola
ltsf. ton3. ton. lm0. tO1

S. 32 . g 57 $4.46 $a 67 $446 $9.67 $4.6 Se "7 Sf44 S,.-67 $4.46 $2-67 $4-46 $s.61~ $4.46 ;-l

S S $ $ c et& centsi. Cm3 celas. cenlt. cents. cents. cents Scol. mist.
3i.

6  37.48 4.1 56.98 806 09.48 23$ 2-3737 3.643 1P S 3-0A8 3.-76 27 3.57at .u 1 :6 qg 7
3 36 6 59 4045 53.9s 751.314 1 9 1 a 3.0 .6m7 . 1.a0 3.9 -Y 17 3410 t . 4 37

I33.85 49.07 30.39 13 . 3. 30 . 3..9986 1.80 .33 39. 6.4 *.33 33 33.54 41.84 56.6Q 33S.6i., a 3.14 1393 1.3 5.74 1.49 t.45 285-4

Aptil, j$98
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vee. .1 presttre of ioô vols%., or 318 î<.w. supi)iedl 10 eti'%.

ten,ers. For tu iiittiatioii of titi% M 2C iii a crnty litere tIlle voit-
,unler' io t heir owmî in'.mde wvirisig antd Ille lise work j', til abtte

gau thite coiîatdtst (if Ilte contstructionî work i4 piaeeti at
S4oss' ii provide4 for 6,ooo Oo watt laimps, and ste slta

ti iq tl%.tde1 ott flgti em oiîtaiied fi omt cille (if (lime ttgett% oU, 1 lie
C.w.td.mrt Eleetrie cotîipaiîv. Titel foiiowniîg ;tetîtý wvii

lt.-tt tO îddd to ile vost accotlitî

litlcies oin $40.000 aito, . oox
iJepre.t ititn oit const rution worik il t 4. .. t 6

o f cler te k<ep book% acttif reutcier aciLtnts.
es. n tI $ 12 lier week .. . ................ ,4

'il agvs (1l boy to rend itîciers. etc., tta $4 lier %week. ros

Tot1al $6,432

Thtis meta- cht liiwitOt takiitg inmte amcemsit th litss ici tliNst uit
itomi., 0.(,;7 cetl wrnlli ase 10I le adtlcd îo tlle cost ie >, .W ur
,11 tihe i.mis Of .108 day., cf i OtI Sii,, anid 0.J j7 Cent% Wiiilia 1e te I

beaddtuimî litie cfl%c wiere tite îîiat. rnl 316j tays of !o hours.
Tàkitg titI o aceotilt Ie lbs, ii ttribtît soit, Ille toni.-Il t-i er

K.%% . 1109r -'k% giv-eil inl cOiti titii 35, 3P, 37 -tti 1 3$ -ire obîajild.
tViisi ieoking over Ille Officiai reilorts of i>umiingi etigitte tvsts,

tsi i secat iaigie wsetk actuîaliy dotte lier pouttul of coal i% iinai>

cxWse qîmtleIctt t0 400, 500, or evCtt mtore watt iioîîrs, wiiereas
in lxiîver btouses t uc Oumitut i% iii ttuaty case.% le%% ilti t00 anid
seldtiti oser _zoo veaut burs lier potind. Titi% i-,s otwttlst.amîdiiig
the f.mct cht liai engiiie anîd dyiîaiio ctin be coitstrnidlt cdivl y, if
not acitili, a% efficient as .1 puuig eiigiiie. 'i1ie iow eflicrieicy
is dise ditec9y atîd ittdirectiy te tlie variable tond. wiili lia% a1
,tul gi eater eli'cct on tlle cosi of pîroductionî. il lowers tige efli-

rient-v direcily. as airendy poitited out ii Ille Iprecetlmîîg calecula-
itîci.i Morcover, if an aîîcmîît to kcp tip (lite efficietc- i% mtade

t'
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hv di% iding lite uitl, il % %ti sititici loiver itan it wvoîtd be st-uit
Sctistat ioa. Te tunts tînis bu %mtaller and, tierefttre, le%,

-cibiit, aîîd besides% titi% tucre are extra beiting and friction
bos.iitroduced. 'l'ie total lo:ud uine iii mo>t powser liotises it-tl

bc, mtadle tup of a itumber of differeîtt kiîids of im>ad uines%. Cuirves
i. 2, 3, 4 aîtd i, on Illaie 1, are takiet frot a powei lieuse iii a

cii' liavsig betwcetî ilitirty anîd fort y îiîetsaild ilitabitait s, andi
illubtrate stvliai i!, mnusan. Différetnt bize% andi stvles of unttjs wili
limse le lie inbtaiied, suîd titis resulis iii a nitici iower eflicicncy
chan couid bc otirwise obiained. rThe clîgine% ttsed iii lite ca-aI
cujiatiotis reprebeni good modern practice for titi,% size antd ye
yez viiti litese ct-ci at fulil ioad il cati bc seuil tai tite ecricie'lcy
a% conipiaralîs-eiy iow, %tit witi tlite iuad lisse t-.Nunied, wbih i
equtv:iet le a iaad factor Of 46, lte il tlcic$îCY lias bee> rcdtced
ta of tuaI aI full inad.

Tige effeci of tige variable ioad upon lite coNt iN ct-en greaier.
The items wiiicli enter ino0 ihe cOsît accouit itiav bc ciassified as
folloujw..

I:sr-,i Tiose tuiat tar- <iîreetiy as ste outîpuit. Tige ces iper
unit i% Ilte sanie ne malter wliat tule load. TIisý cia,., intmide',
buciî itenis as ct-tsi of carbons antd incandescent iaitîp rcttewai.kl.

1.wcond :Titose lit decrease witiî tite output, but net %0 rapud-
1%. The coNt lier unit itiereases ie a great onc ors extent. Titis

ci.ts, iiitîdes cost of coal, oil, sutpplie% of certain, kind%, anîd lier-
h3ps stages.
TI*Ibrd .Tlitas thai remains constatit noe matter stvisai lthe otut.
The cosi per unit varies, iiiverbeiy as, tue Outptut. TItis iiiltideu

litsirance, taxce., rent, uîtierebi «and gerier.iJy isages.

Il ib es-ident, titen, tiaI a% the Iwe latter classes iitciudc lte
greater part of lige cosîs, tige cosi per unit musît greatiy increase
ab ite ioad factor bccomes %malier.

MUNICIPAL OWNERSHIP VS. PRIVATE
CORPORATIONS.

MIn.N. J. F.rantcisco, of Rtltntl, \'crmoit, lias issîtcd
the iftli editioît of lîms wvork entit led - mu tnicipal Owtîer-
ship %s. Priv;îîc Corporationîs,' iii wluici lie prcscnts
titan> st rong arguments against ni tîticipal cotutrol of
clectrtid liglit plants. Nlr. Francisco coiimeîced the
investigatlion tif ntîtmîicipal owîuership it î88s, and liaîs
pcrsotîaiiy visifeti isariv ail the muitnicipal plantts iî flic
Un'îited states and E.tirope. I lavitîg lhad iany years,
experience in the clectric Iigltt litîiîîcess lie is in a posi-
tion to atîalyze statetnieîts înadc in regard to the nian-
agemient af plant4, anîd to jîîdge of their eflicieitcy.

At the otîtsct the atithor shows howv tiatiy of tic
errotîcotis statemiits rcgairdiîîg the ctîst (if electrie lighit
prodtîced tutder civie coîttrol are arrived at, anid refers
lit sonie Ictigthi to tmunticipal owtîership in Enîgl;ttid anid
Scotlaîîd, whîcre the actîtal iacts prove it to lie nîîtich
less sticcessfi that i generally sîîpposcd.

Saine figures stbmitted b>' Mr. Fiaticisco are tîtterest-
.ng. Statistics Croît> 174 private colupalties show lthe cost
per lamp per hotr to he .0252 cenits, w~hile tlîey furnisi

0t1 ami1 average 654 catîdie power per hotîr for otte cent.
The saie analysis of 86 inutticipal ligltting plants, takien
fromi ever- state ii thie United Statesý in whichi nitîni-
cipal planits are operated, shows that the average cost
per hotir is .0359 cents, wvhilc tliey ottly itîrnislt on an
average 404 catîdie power per hiottr for one ccett.Tii
showvs int the private cotipanies arc furnislîitg the
liglits on contract on an average of . 107 cents per hiotîr
icss titan the miunicipaiîies cati produce thcm, anti aisog
furnishing 25o candie power per hour inore for anc cent
than the municipal plants. Late reports front miunicipal
plants also showv that the expemise of rnaintaining the
planit is increasing eachi year, buît notwitltstanding this
incrcased cost iii muînicipal plants, the 1 ,ricc chargcd by
private coînpanies for liglits lias decreascd every >-ear.
A list is ptîblished of municipal plants that proved un-
satisfactorv, and were abattdoncd or sold.

Massachtisetts, it is stated, lias a commission which
controls the electric campagnies, and tram stati-.tic.% oh-
tatned fram the commissianiers' report, the fotfowing
figures as to the average cost are obtaincd:

Munuclimui Plant, in pe
>ta.,clmutctts. ycar.

I)olI1srsý... 730o6

Nlaruietead. . 100 30
l'en. Sdv-------co 76
iteading - 138 86
%%a-icuIieid.. 1 124 .10

Average. $- SIo ?

11 Co, actioni Sni

l1v-de Park--------. 66 (A
Ccielmea ..... 0 gj

hlostuit 27 75
Springfield .. 75 S

Wcstficd. $- 0
1lat-critili. 132 24
worccsier........27 75

Average - $102- 98

Cinlc
C'ntî po.err 11«11Mr
î,vr .eu Intpc
heurI. i tcnt. imîm4hi

.0587 204 7

.0.; 24e 6

.049 2-04 8

.036 333 8
.o266 451 Io

.0951 8 26 t,

.08 j 1.;1

04 .;s 7

.042

.02.80

.0:08
.0379
.0.18
.0354

.034

?.mghi,
itr

29

30

23

2.j

26
29
30
30
30>
30
30

-4j

canutte

of
tujmtm.

1,-'00

1,200
1,200
1,200

2,000
1,.000
',000

1,778

It wviIl be seen that thie average cost per Iamp per year
in the municipal plants is $i i0.99. whiie the saine cost
wîth private companics iS S102.98. The average cost

pcr hour is .04 and .034 Cents respectivciY, -l'd the
average candie power per hour furnished for one cent

248 and 5 13.
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LONG DISTANCE TELEPHONY IN CANADA.
Rmi)as lias heen the developirent ira Ille application

or elcitciy Io Ille requiremlenlis of soÇcia% and ccon'-
mercial fle, iii no direction lias liais developriient been
more surpriing thani in the -scicace of teleplaany, and
more especially ini the extension of its capabilities for
long distance communication. il is douhiful if the
achievements af Ille long distance teleplaoîe are :îs yet
iully ipprc;.tted by miany wlao are wvell verseti in the
triumphis af other branches of clectricial scicnce ; miuchi
les% ta the general puhîl . Il i% our appre~tian ofi :his
fact that induce<: the conclusion iliat :t revictv of the
long distance telephonne service of thec Bell *Feleplaonle
Company af CaInada WOUld he interCeýting. as WCll -as
instructive, to miany of our readers. Camiparatively few
people in Canada reailize tîtat to-day il is perile.:îly
icaisible ta converse satisîactorilv 1-,- long distansce tele-
phone, sav, front Toronto, to Portland ; Monirc:îl ta
Pittsburg ur Chaicago ; 1 larniltan t a latiniare; or Ottawa
Io WVashington. Vet it c.in bc, and is bingit dotte.

Leaving aside altogethler the enaormaus- and constant
application of inventive sklland capital %which have
been requircd Io bring tîte loc.-l telephaone Service te its
prescrit cfficiency, it is certain that ste change.- and the
development ai the long distance branch of the Service
have bccn equally radical ;and praportionately e.\pensive.

The rir.-t attempt of the Bell Telcephione Company ai
Canada to establisi ;a long distance service, wvas mande
in iSSi, by Ille construction af a Single iran %vire fine
betxveen Toronto and Ha.milton, thlen considcred quite
an achievenient, and the fine %vas wcll patrontzed.
Within iliree years, Si5 miles of pales and a .joo miles
of %vire %verc constructed hby the camipanv, but."o rapidlv
did] conditions change, that even in tais %hort tirale thiS
type orlfine .vas found inadequate to the requiremecnts
ai a groawing business.

In i88S cappcr ivire %-as substituted for iran %vire,
affarding bettesr resualts. The introduction ai tlie
electric ligbt and trolley, bowever, scion ferced tipon thc
compan% anotlher and a more radical change, -ind
mnctallic: circuit.% had ta bc aidspted lapon aIl principal
fines. Mhis change, begun in %8~ vas carried an as
fast as circumastances would allaivt unuil aIl the principal
fine.% of the campanay ivere made metanllic, or, in other
words, Iwo %vires wverc necesary tab transmit :a tia-
tory conve-Isttion xiherc anc îould suiffice bef .ore the
introduction ai clctric car..

-he extension oi the svs:emn, in the meaintimie, lvent
on apace, lunst at the end ai lts ve.irs, the campanay
had in oaperation j..jýN miles of pale fine and 1 3. 1 1.
mile- ai- ~ire in ils long distiance scr'tice, and ai the
pre-sea:- time tbcy have in the province.« af Ontario ainsi
Quellec: G.0%: miles of pales, bearing 16.S(17 miles of

Connections have been esItblished îvith tlle extensive
long distlancc s.vstem of the Amecrican Tele.graph and
Telephone Company andI affiliaicd coamranies in ilie
United StatcS, at Neulivpan, Vermont, St. Albans, OL-g-
densburig, BuffTala andI Detroit, allardingz a %%-.tcm tif
direct tclephaonic comimunication as far soutah as. Virginia,

aid Tenrnesee, and I r,-mn the cities anti twns ai the
Atlantic secahoard lvsîadt eba..

The différence in the cost af the irsi long distance
fine ai saSSs and the long dista.n.c fine i ta-day' allards
one ai the sericlus prablems in finance ivhich the corn-
pany has ta micci. It i% flot a irac matter- oi change ;
i is a rcvolution requiring absolutelv newv andI fair more

expensive construction, l1 si SS a a No. c) i rosi% iure (2%
Ilas, ta tlae mile) -. as the best ins ase. To-dav iit 01
the construction is ai twvo copper ivires (whlîih tLor4ethe,
weighi 53z lbs. ta the millle). Fornierly 3,2 poale% to the
mile were suflicient. but %villa tlîe introduction ai Copper,
ins order to reduce tile strain aupois the %vire, 4o pole, to
tlae mlile -arc used ; Ille pales have ta lac Set 'leeper in
the grotind and more Careitilly stayed, aIl oi %%Iaich
greztly increases the cast.

The long distance central office equipniea of to.day
is match more expensive th:an l %vas ten years ag0. im-
provetaients haaviiag been made ta facilitate the rrark of
operati. andI ta s;ecure the best rcstaîts in ccamn'ntnicaZ.
tien-,. TIhae astoiihing results îvhicli tlae long dit1nce
telephione service ai to-day affords is due as nicl ta I the
imipravemient in instruments, swilclaes and otlier appar.
lts. andI ta tlae systelin tapota ivhichi thiese are emip!tlied,
as- i is ta the imiprovemlent iii tlle lines.

Manly people suppose tinit the long distance teleplione
is a conîpet.tor ai the telegraph, and they are aiale to
uanderstand tlie case ai tlîe difference in rates. Tnie
competitian is largelv. if îlot entirelv, iiivthiicail, and the
reasan for différence in rates% is easily explained. The
telegraph eînploys a sý ig-le iran %vire conductor. anad, bw
mcaias ai a quadruplex instrument, th ibisia.le %vire Mr
madle ta Serve the purpose ol lotir %ire%. 'l'le long
distance telephione Service requires tîvo capper wire.% for
each circuit, which togethier îveigli nearly double wiaat
the single iran %vire does, ;and costs aver fate tantes as
mutch per pouind. l'lie genseral construction anîd office
equiipnient ai the long distance telephione service is i:lso
far more expensive thasi that af the tclegraph. Nor
does,, the camiparison cutI here. A~n ardinarv ten.-uord
îclcgram may he transmittcd in anc minute. :antI il i:
practicable ta transmit four messages -.inituli:snetiusIv
aver anc wvire. Ench canipleted conversation over thtc
lng distatnce telephione accupies iwo %vires lor an avera ge
ai ten minutes ; the camparisan, tbucieiore. iaeing two
capper wvres for tens nminutes.s gainst anc-quarter of
a single iran %vire one minute.

Another important différence arisef. from thec.sential
différence ina the two sy.-tenas ai communication. The
sender ai a tclegraim writes out hais message andI gos
about lis; business, an Iltle oper-tior iorivards. i as
other demands an the fine ivill best admit, wvib slight
reference ta time, isas keeping thc telegraiph fines f ully
emplayed ai aIl hours.

The correspondent by telephone must have tlw fine
%vlien lie requires it. or nat i aIl. and practically the
entire earnings ai the long distance telephane fine must
be ivithin such hours as business nmen gencrally arc in
tbeir offices, the bours during wvhich these fin:es aIre
productive beingz thus limited]; and, as bias already been
poinied out, the capacity ai the long distance fine leiaig
contined ta an average ai six conversations pier baur. it
;s clear that the rate must be szuflîicnt to yield during
thai time an ;:deqtei returna upon the investmlent ar.d
expenses.

Telephone r.ates are hased on mileage and the tine
the fine is occupied. The parties ta a conversation ahi.
solutely contraI the fine for the whole distance botwetn
îhem, on the average, tens minutes <five minuitesý for the
conversation antI ive nminutes ta arrange the connction'
andI ta disconnect the line). Il lollows.- ihat in equity
tbey nmusi pay for the investmenî ihev contraI for tht

tlirte it is it their disposai. Thereifare, distance an.d
time must be the ruling factors in fixing the ra;ec%.

The scelegraph andI long distance telephone h.tre
distinct funictions andI Serve a dific-rnt purpose to tlle
commercial wvorld. The telephone bas. in realitv,
created a business for ii-elf. 'rame is, to-Jay. the
prime consideration in the transaction ai muchbuic.
andI the long distance telephoane obliterates bathi titre
antI space. Rcîail graerchants na longcr carry the let
Stock ai former years, but pramptly supply the require-
ments ai their customecrs thr,.ugih the cannection tht
long distance tlelphone aflords wvith the hoe'r
Sa. through ec-ery bra-nch ai businessý the telephoric h3.,
become a distinct atid indiçpensaible factor, the il.eful-
ness ai wvhich will bc extended as its possibilitie.s be-
corne more generally k-nown andI recognized.
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AN HISTORICAL CHAPTE ON THE STEAM
ENGUNE.

FoR the following historical chapter, wbich traces
irom B.C. Jown to the present finie, in chronological
order, tise different stages the stcam engine bas gone
tismotgl te make it what it is to.day, we are indebted to a
treatise entitled IlSmokeless Heat,' issued by the Gen-
eral Engineering Company, of Toronto:

92, il.C.-Ilonem sîsioke of steani as we do.
»o lt.C.-Plâto described %teaîn as water ntted ie air by

heat, ticis couid lie comiprr-..ed bute rater agamn.
12.- 1;.C.-Arclîimede-i i% said tu have used %teant bin his defets-

sire cligiite%.
i5l..-lr i socae wis tise invention cf tise %team

essgîiîî, .1ltîsougîs it apîsears, te have been knowss 1,ocoyears isefore
bis tusse. lie inîented bot air, retaieuy and idolatrous etigines.

i343. lieay psi calîlaim, îîropocsed te propel isiim by

s6oi.-l'orta, tise inventor cf tise magie lantern, %howed tIse
relativ volume and force of i6teant in rai.%ing rater.

,61:.-IDc Caus %hiowed tise poecr of tise %un on conflned rater
by ienýcN; te increase tise %unsi effeci, waîer ras fomcedl upsi
fei ini 1iis

tGS-i)avid Ramsay obtained a patent fur an rsuginse te picugis

xiiîieut homses. te raise rater aend propel slipe aend te raise rater
S. ire fronm Jeeps pus, niove sisip% aga.ittsi nind and lisde, aend te

s6:-9.- Bmanca descnibles a rotary sieant enginie lise utsed for
gnisiig drcsgs
s64S.ý-TIie suggestion of flying by isigis pressure ,.îeam and

large rinigs ras made.
s6js.- marquisî of Worcester pumped rater by iteant engine.
I;o:.-Savaty -tates. "1MY esigine taises a full bore of rater

sixty or >cvcniy feet laigis, aend if ireng ensougit 1 reuld rai'.e
waîr 3010soo (et îigs. Savary ra-; tise tirsi te use guage

«seLsi. Il i% related tisai Savary accidentally discovered tise force
if condeniati.in cf Nteam front a rine tlak- not quise empy-
bissg iliown on a ire aend producing s.teamn. lie tock il
offise tire aend bnsntrd il% mstutis below coid rater, nisicis con-.
dcsised tise steam and fllledt tise flask by aitopiseic pressure.
l;03,.-N'erconwtn employed tise air to performs tise rork of

poumsig rater aend %icant oniy %%%M as an teusiixry. Newcomten.
by condcns'ing stse seaun belon tise piston. forced i and tisat end
of tise beamn down, risilsi tise elevation cf tise otiser end rai.e
ater fronm tise mine. Steant ras tisemefeme us'ed mecly lit raie

tise piston, ami air tls do tise rork.
574.-Epcrnteiasmade ai Yencatle are said to is'e neaiied

an cvaioration cf rigisi pousasid rater for cone pcund ceai.
s7;-,.-Ftzgcreld added tise fly.wiseei t tise enginc.

t .- Dr. Blacki invetispied lise Isropecse of brai tend .. tcani
and ic1roxiundtd tise doctrines of latent iseai.

sti6p.-lakely inîroduced tubular boilems
7;o.-Ciognot, Fresnci engiîneer, made a mollet cf a .%tcatn

loconloiive, aibJ tise Fresich Xcvernment contructed one ;it tise
l'au', arsenal tend tried il in 477%, amdi then **laid il a.Jdc."

s;7:.-Snteaton detcrntined ste rclative sîtaming satlues.- cf
differetit cai.Smcsîon realized a dut>' cf s sz.500 footi potind'.
for prie îioundi ceaI.

s;o1s.-Tlie great defecti of 'rwcnen*s engine as mi1-
pros ud isv Smeaiton ras tise bas%, of Iseat asi'inir front ccssdessing

thisstan in tise wrrking cylindecr. Jne atetnac ii.t

bc ne:srlY 3%,e and in
I;.g..-%att paîented tise addition ofaseaaite condcsi'er.
i;S.-%Wttt invented tise double acting cylinder,4 ussqing %tqrint

en iitis ses cf lise li-ton.
î;q~>.-W att,a,%istànt, Murelocie. initoduaced tiseeccentrie tend
shi~ vlss'.~Watt invcntcul tise govennor and tismoitie valve. To

Overeomse a patent usnfaimiv ebîained ilircugi one of isk wrcrin.n.
WVatt in'-cssed ami iised ise

a;o-untnd planes risecis. in plare cf ste cranie. Watt
cliisesî tise cmanira part sifihis de>ilgn, Nuit Io avoid litigation

t;;<. - attinteulceu tie epanioncf'tean. le calculâtieul
uit- eut offat hl ircice site performance wotald bic asl u.i, aI

z.ola .;. intiat lt:7 a-. in rconoemy a% compered , Ni ste.
in tise missil assoLk. %Vtt ra% Site lirai te reeffnize fully ste

sisinsance of gainin;g sosie hincieulge cf tise atctiof sseam in

l- dcc&, ami lise fibi fim cf un iènd"ctor ras tise teui of
efforts .

* 776.-iuibstC1lI preOlxsed a %.cw Propller fOr sis
à -7 7.- W:s4t erected at Slsadwick waterwvork, an engbne, work-

ing e!xpans'ively.
a880-Wa4tt., by imîîproved tlue aend other arrangements, lit.

tainied 8.6 pousids ev.tporated water lier p1ound coai, or nieurly s o%
better tIsai Sincatsoss.

17S81 l blOwer 1saested the .aille tîrisciple. expanding the
,.'eani itîte a s'ecoîîd cylinder wlich led

1782.-Watt ta patent liN :aiigle cylinder plan of expansion. It
cot Ilcultoîs, Wa-tîs îîarincr, $4oo,ooo tu defend bis paient rightâ

and introduce bis enginet Mbefire anty profit ras realizcd.
i 784.-,Janiei Ruinsyexhibited un tise Poctomac a boat propelled

by ina:clisiery. l le exiiibited a boat in which a poimp worked by
%teani jpîtvcr drove a streatît of water fronm tlic!stern and thus fur-
ni%lied tise îlietive power.

s7S6.-Syninsgton tricd to com.binse NewcomeWs atnsoipheric
esigine with Wattîs %eparate conidensr, yet evade tise paient, but
failed to do si. Synîington cesîstrucied thse firit paddle wheel

-steanmboat of tise moçdemn clas.
s 79t.-Street dropped turpentine un hot iron aend expioded thse

vaiteur fernied b-elow a Seiston in produce motion.
1797.-Cartwraght uçed metallic packing.
i7 9o.t8s6.-Trvetsick erected in connection wath WVatt*à for-

mer workman, Bull, severai engines witis double-acting cylinders
Tii abie engineer ititroduced higis pressure %teamn and expanding
to a low pressure. So ntarked wax tise econonsy tisai tise Court
of Spain lent him Wius regal honors Io the silver minest in Peru to
drain thIemn.

iSo.-ltcll flttedt a four horse power engine in a umail vessel
aend -.ailed from tise Clyde to tise Thameq ai seven miles an isour.

i8oi.-Trvetsick paiented a road locomotive uhicis was suc-
cesfuily tried ncar London.

s8o4.-.lnproving on tîsis lie completed a locomlotive to draw
esoai. Il worked Weil, drawing test ton% of brou at live mAiles an
isour. Trevethick ras the inventor of thse firsi modemo locomotive.

o804.-Oliver Evan% showed ronderful grasp ol tie science.
but for rani of nioney lie couid ot carry oui Mis ideas. lie used
tIhe exhau.t steamm te Iseut the feed rater; lie worked with isigi
pressure aicat. In thse rter*-; oplinion Evans bas not gris tise
credit hie desrves.

18o4.-Stcves, cf Hloboken. wius a Watts cogine 434 xg, sup-
plicd wruS %eant fromt a houier conbisting of cigtity-one hsorizontal
copper tubes one inch dLanteter aend twO icet long, propelled a
-teamisoat four miles an liour by a *crer.

1793.8807-uliOn succcssfullY introduced stemmt boilers on tise
lissd,.on.
a2i o .-Raiph Dodd pit a fourteesi h. p. engine ie a seventy.

five tocr boat and made a trip of 758 miles in s32 houri in very
,.tornîy weather.

s$;-i.DcRevax nsoved a locomotive carrnage by exploding
a niaxture cf isydregen aend air in a cylinder by electricity.

1813.-Blackctt dcmontrated tisai tise enormous weigsi cf tise
adîse.,ion isteen tIhe smooiis rails aend the equally %mootis wiSeis
wouid suffice tde prevent thse wheeis of& locoumive from slippbng.

t8t4.-Georgc Stepisenion tain hi% locomotive *Blucises' on
tise Killingwrnsi quiiray.

tti.-Nap.er %uccess.fuily prosecuted stemm navigation and in
%822.-Tse "*James% %att,'« of sobl. p. and 44o ioms burden, ran

(rom L.ciîi to Lonidon at test miles per isour.
i8z4.-irunel iiied a carionic: acid gas enginse.

sS.g-Stpbesonobtained tise prize cf Ijoo ior constructieg
and nanning ii locomnotive I Rocicet -over a distance of thinty
miles in Iwo boums aend seven minutes. Tihis tet ras isetreen
tise Sanspareil**built by llackwoeiis. and tise* Noîeiîy*buili
isv Erison and waS 1 lbe a trusn of iisty milesai ot lesa shan
test mniles per isour backward aend forrard abong a mile level, riai
a Joad iirc tintes tise reitgis of tise essicine. Thse N"4oveiîy
aller rsanning twicC ing tise level ras wisisdrarn, owing tu tise
faiiurc ofisle boiler plates4. Tite Snçaiitravcr.ed eighi
tinse-à ai a %îsecd cf nrariy fifie in iles an Isouir and rats mlopped
owing Io tise msachincty bring diriangted. Tise 1Rchet~ r as
tis cslyon testnd is tet.Tise mximumitpeed rýas. trenty.

nune miles lier hotîr smnd tise mrinimusm trelve. Stephenson made
a %plcndid reputatien. and projecuos cf ail ltind%, togetier ruis
yolîng men. asl<ed hi% xdic.% au counel. Thia ise gave ciser.-
fuly. ecrinp %isen ihee youîiss wrre *1afieciedly dre>sed,* aend
pui on ais ctaytli.ntosc cpit.To~oeyosîh
elpicant tif dlsi .amî lie %aid: i hoise yoa wil excu-e air, 1

amt a plain splsic persis and amn .onsyIo -. e a nkiceoing aend
railer clrier youtbg inan liksc- yvu àiseflgssod nutisi fine
psternic wait-ctcat andI ail ihr,.c chains aend fang.dangm. If 1

Il ii olsred niy isad wii ,.scis isi5g uisn ai 3 ou< age 1 aiscuid
nise b c hre I ;%n ste. 

%$2g.-Eiicsson inîiriduaccd isot air as al competIo wi iîarn.
Freins %8-q tintil ste lwr>cnt daie ste isisiory of tise iocousotiae
a%; vat quies isnswoîcnmts in dessUs,-% fur loo %anious and

nî,,îîeu'us% tn niesl;ffm liensr. unîa now il i% osne of tise mosit perfect
nsd bqr.%sui fl ail tie miachinesx nis %Isici tise cagieer hia Io
deuil and of nsicis lbc is juibily prouad.
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CORRESPONDENCE ___

CONVERSION 0F WAVE FORCE INTO MECHANICAL

FORCE.

1«- h El, J.-, -f îlý a. A A lA l.Laý uu,îcAL N K% k

I)l)aiaî Su, hiilL' lirusîng Ille conltents t i Tîoonto World
t tiie iti of Jaitîary. îtlqS, i catisse:cî, an article heLaded.

- 1110111.1. Edsî,Jr.. thliîks lie lias a plaît Io iirts ld
oceait for iva'ait bestefit.- Now, %ir, Tiiott.i A. EdEsi Jr., E.s

oint1 lise' 0îiyitdividual %vina las sois cd tii probicili, as i belies e i
htave fflenty of esidence tu utrose.

A~bout five years igut i 1 Iioved titEs salît,, planî of :ippiyEinK wave
force go mnlchiailicai a pltiaie.% tu Joseili Plotell, an arcitect auJ
civil engEnuer. of 1llaiiîn Ons., ;niJ etde.&sored 10 p)er.%uade
failli u sari a comipanay ta finantce Et atnd laIte out pîaient. but lie

sadonit Et wouid reqiiire stîdi a lar-ge alîtount of mioltev thai lie
couId tct gel autyone in talke lold of il. 1 %liowved lis tow Et
cotîld bc ued to gencr.ute current for the P'acifie cable at rite En.

tcritdEac t:tEosin lite l'acirie Occait, and titereby setar
Nltiiii 1tîg of coat ho tis.e sIttion;. also dont sviterever a body of

avater exEsted ilt fond atîv swell or roll witateser onit% Etstirf.tce,
itow Et could bc usecd or appiecd for ligitEng. lic.tng, coid storage,
and etiter mecciaical ttscs. ntîd tiE bv tuse vcry saulec plaît a%

nrtioncod En ice article irt aile World, viz., floats consiîcted or
rallier liîed in poitioit bya Iller. lthe floa-ts! t have a lcoser tu
cacit cnie. c end of caci of tiese leuvcrs. ta bc consiected tona
float, lite tiller end coinected to cEllier a pi.Iti, a rock or a
cluscit.rod. and, of couse, lise lcscr workEng on a fulcrum. 1
siîowed fim how Et couid bc toNcLd: fir.st, Io contprc.% air ; :econd,
rase% wascr to a iigier pliait:- itrd. comipres' amminoniat; fourit.
witiita inrck or clutcit.rod for direct connectioit witb dynarni or
ailier uaincnrv; site rst to lie sed En connectEon %vitlla:air
englue'. Ilte second for turbinte%, tite iird for cold,.%tor.ige. aud

tire fourtit as i.aied.

1 also.%poke about Et tut a ntan named Nlo.%>, ts'ita, sas the En.
ventor o.'itue % lave; lite iad a ha:rdware %tore on Vonge

.sîreci. Egigion. 1 approaciîed btont sliî reference to liîviitg
lait pusttî cyhimiders moue for a mnode], but whiici 1 dit utos gc. :as
1 uscd tue cluîcii.rud. 1 aiso spoike to Mor. Oldfild (proprictor of
ste Angio.Àntertt-an Novclty Co.. forntcrly on Lombard %ircet,
thten on .1JeLiJe %îreet c.csl about tite samc insenîjoin. and
tougîtî r ecribed Et Io im one, day En alte Vonge St. Arcade. 1

.ils rnnandlt ac la a olved te difficult> tu, G. Cia%.

accountant. Vonge Si. Arcade. and 1 knoss% 1 hase nicnioned si
Ili agiter%.

1 contmeid the siea about ten >ears ago %site -,a.titling lise
laîtding sItge alt -iserpool, Engiand, iwbere tite fenbasrun

N-91

i i _7

letter. Tiarce 3'enrs ago, %visite in cha.rge of the Ntirtl. i uronti
Electrie Ligit ait Waterworksq, 1 fond a imodel ruîtîîiîg 111 ttu,

%.lisse pltan.

i %crot you traeilngs of n'ty Origrinal Nuaati. X.
gises a generat Edea of ltowv tir htve av'ntotion is COlts vried by
roi (of wiîiciî tiîcre tmy bc any numsber) A, g. ittt circular.
iintien hy friction beiîwecit it and ituiiey Il. fl< tile > b and
b' are %llînply acce%%orie.% Io siltre. ftrt, instant release ititnei-.

ascly rud caiînL*ncest t de.sceîîd, and second, «a firma gril) ci, il
wviti arcenditg'. As y-on wili soe, the îîuliey b i% bu mîîelîned sisal
by aîty upwnard mtovenient Et snubt press ag:tînst the lod . and
tlicreby caiuse it t-. gri tise puiley 1l; lite piley b E% hldi ir "
lion by ai and coutcrbaiancc c. Tire puiiey bî E% %iiiiil.trly- in.
cliîîed. hut Ein opp)osite direction lus puiiev b,. %u dint ans dotsnwvar

movemnent of rad A tend% to niove Et on Ets anra downssa.rds, and
En ,o doing tiîrows or pushes ste and A asvay front jaullie) B. Thic
gosernors act hiroughtltse les crs% 2,liosvi on tire caml % tn sc.ch
manncr dt usn the requircd bspccd Es renciîed the, cam pressesý
dlown oi ltearmr witich bupports pulley b. and prevents piressing
rat A against B. 0f course, El tsit bc undmrstood thita therc

t-an bc trn% nunither of iodN,% st% so obtain continutuusn auJtî.td%
sotion.

Tractng No. zia a gencral tdea of fluals, o! ssici li îere mnas
b ctnv number, and al>ta ofany size or tot%% dîs-placemet. Tltcrý
n'ay bc braccd to suit requirenienîs. % Es Ilte rod wivitl =ay
transmit lthe mnotons tlrouglithIe othcr leiver or du-cei oc
mocbhanismn. al. fur snsldtncc, titrougi Il Io C, Fig. a.

The bands, J, J, No. 2, are -o conslrcted as
Z ta fanm runners oct guides, f. f. K, K. are stops.

X sshich migit bc providied with spiral spring-, tai
forci a cusition and prevent a jar or siock-. wbeit
ale float -was lifîingand fahling Ets wiîole capatsty.
but itcrc svould require a liarbor ta bc buili
aroutnd lb- station, and fheiîarborwasî% pr
constirucied -viola gales, lthe *1 ise- and *1 ail
coutl bc %o mutdEfled as î< as's escepi) int

- c-ilma, Lave lite ('toats irise and fail abtlithe
saute di-tance, no mnater iios itormv Et ss-a% nts-
%ide of lihe barbor.

-, 9In conclusion, permis cite te repeat iliai 1 L-now
tbis Es practicable, allhough, lEke escrvihing cite,
or oitier ftrsî idea, Et eaua bc Emprosed upon. I
titink 1 htave an Ecctprovcrceitt myscîf, but a moddl
of Ibi- one ba- worked, and apparcnily sv e
%virl. Froni Ilte %Vorld*s description," Edi.-'ts

____________ -- -idea Es a similatr one, anid no doubi, as ;l i% con-
___________ - i -- ~- ~ rected .%ith his grcat mnte. bc -E get ail the

itocor. and lthe world %%-li Wonder iîow bi% brai.,
.sligs.dc and J1s.harge shen .sc .Tts ianding-%tagc Ek 1o-l rasp or concesve sucit a 'cnigbly -simple sbing&. and of
thu-.and% .,f ons. 1 bciîsc. auJ d.Jted tqî .nd loned dos uesc. ivb> 4I ta .tburd thiat au) one clc .culd do tbesat.
b> tbosîs, a% the itde vares.ý Voues repecîfully.

Laîlv, 1 w-rote Thoomas A. Editsn about %bi- malter near thte Ws RS.C
cloeci lite % car st,6 oar betntng of tc.but 1 do flot remeni-
ber gitîng hîm an% deijtil' ssbaleses. 1 obtained NIr. Edison-s
addreNs (roms %al. liaine, liebooc lee for Nltatbet Brwnos. & Of lte foriy-îsvo largest calter. ini Japan, from Toktu. lotih
l.oý. 4S Temperancc %îret, Torontt,. anla toit! bonm 1 ts.a wrsting i,35S.ýoo:o population. clown ic Ibose of :(,,ooo, cleclric ig~a.
Ediso.n about anttanscnîîon. i also toi.! Il. Mat slthe sanie s%-sleni arc insîallcd En tsveni)-four, cigiîcea being As.ihtou
lhiniz. lloweir. Mr. Edi,.on neyer acknoushedged receis.ing my clecirie lEghls.
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CORROSIVE AND SCALE*FORMING AGENTS IN

BOILER FEED WATERS.
tir %%*Il 'I*Ii5455t.

i~ARTICI le 4L.
Clril %a tst.tyi% or a boiter feed water alot only essables; theI

chrahs*t ta, îh'tein51515 thle aîuantîy orf oreigni alltiter preset,1 but
31, the ,isitinit or forait iii wii il nîspiears ts ai inipuriiv ; i

lý elahe hal to eX)rq!ss Witte certaiîsty :te Opinsin as 10 tlle
luturrt %*il ch.ata il bc fausîd and quansiqy abtuisny be ex-

ptcj,.t.issdstaie% judge as ta tise ssiitability or oiserwvise of* a water
Lrtboii lecd lirOc.Foir purposeq oif illustrations i have

<isoenf a ,sasber of ciarcersiesinplcs or water, ail or whaicls
haie. tel saisi rtesîseCIS.ai leasi, différenti praperties.

a .a .ssasple or water front ane artesiat weil iiî tige castetis

pMtiOflnl aIlle city or Montreai abtisî hw nams atr bCi
"f( haliait nlinesia salit', but whsich is stili !strassgly imliregilîatect

,h îî:srtn!.A pairti.al assalysis slsows this water ta contaîsi
Taît.tl tilitt% lier iiperial gallonl..........36.4-- grain%-.

3ladc up le, f&lows:
SdsîacIalaride <slit)............. .
SssizsslisaIte.......................$

A-Ilkalne c.arboaese and bicarbonsates %villa
n-nc', Of silicaL..................... 27.25

Thse %vlale ai thsa foreigi nîatter contaisted ii tii, %.ample of
=nterctiii of soluble salas ira clîanical ziolution. abat is bo aLv,
,ahth iai have a very lsigh degrec of solubility in water, assd con-

.equczàîll Irecipitatiion si îurte as sale.forming agents cans-
n*-: o«asir. .Aitlougi tiis i% îsositively a non scl.anigwater.

il Cannotilbe classedc a% a good or even fair watt-r for boiter teed

pr~~poses inii us original tari. A glance ai its consposition Nlîows il
taibc %trongiv aikaline and fiable tri ciel lte boila-r and boiter
fitings. As a matcr of tact tii is what occurred in actual
pracaicc. andi user2, found it impossible Io use tiewater saItifac-
torily until inslpusiies lad been ncutrahized by chinical treainicnt.
1.1 -is. a-sample of water irosin an arlesian weli uscd 10 %upply

tise town ai Mlontreal WVest. and. nay lie cl.tssed as a fair boiter
(etd wstcr. A1S wili bc ses, thlis water is vcry riche in dissolved
sid&s. anail alo contains a tair percentage of scale-torminig lin-
irrial. 1Par2ial ainalybis shiows it ta contaits:

Total olid% lier imperial gallon ........ . . .6 grain%.
Msade up a% tollows;

insatluble %uespcncied allaiter s oo
Alusoinia -and peroxide airon... .:LI -

Catrbonate oftlimec.............. .... ... .. o
- osagnti................ .. 7

sulpîsate ai sodat 13-49
Cisloride ot soda 60.60
Aikalinc carbonates and Isicarborianut..... .ç -.

liera- wc have ani example of watcr isi acitsahly contins ;c.ilc-
oi*s!ss -tgenit.tud ae saine tinie matcrial nccc',sarv ta plrcvcnt

tosînation mb Isbard sc.iie Mien precipitaîled. TMtis svatcr sisowcd
in use re-%ults abat nîight bc .snticipaied frtrtm ils cotnplo.ition,
prrciiiiu.itin)g acavv insolusble slusdge ai lowesi part of boiter. and

afier boitcr hend been in use a shaorttlime %rater bt-came boite highly
cocntratcd :and >trongly aikaline, aithough ste boiter va% oeil)-
ciaporating about 7oa galions o aiîer per day ; a sampiile of
=ater trawn trom tise boiter dasrce %v a.%tfier bcing pu in tise,
a=ni%i slsowed il ta cantain an cnorrnous amostnt oi dissalVCCI
soiids lisld in solutiion, compositlion af impuritics being a% tallows :

Ttal olid, petimpiali galon .......... a;96.36 g-rnins.
Insoiluble supcnded mnaster ........ ......G. 72
Chioride otaoda ............. .... .... 59.j4o.4o -

slpatof soda ............ ........... 4ý.2s
.Alkaline carbonates ansI bicarbonates. 398 4 3

iivgrscopc svacr............... ... S
So strongly alkaline lad the w:ster bcame tisai hr-.% ftt:ing,

«s boiter svcre being.ittackcd, and wiserever a snîai leak oceurred
depossts ired on oîîtdc af boiter, svhicls a% marked chtratctcr-

estai: of tise lhaviorr of itse soda -ait. Ait no time, however.
during the l-ts: tour vear% bias any %cale been tound. a lseavy

sdepreiitaîing. lsaving Ille tolloîvýing composition:
Sliht ...................... ............... 6(.44,
Aluminai and peroxide of iron.........s.:
C-trbontec oi lime ...... .... ..

. =nusTebas.....
su;ipiateof Mda .......... ... ......... ...

Chloride of soda ..................... ...... i' 'V'
-.-arbon.te- ai soda and pot:%-%s.......... .....

lac prrscice ot %tie %ohlbc %oda salis an tige slssdge mna> bcex>
$iained by remarking abat the %ludge waç of %uc-h a conistency

atia t quantity o ai tr lsad ta be -ihdraw.n ai aIl limes svith tise
'-UsJse. Critil the- crmpos-ition of impuritiers cont:aiaed w.i:lsin thsis

watt-r ivas L-nown a gises: deal ai difficisît> sas expesienced ius
iti, use. 1arlicutr.y b% foamtng. Ile ont,. treaimcnt rcqusred.
isois c', r, es to keep Ille waier svsîhin the bouter froin becomsng taa
cons.cn:rated by frequent blowing off, and gzood rensulis.arc nou
bring obtssined from il% agile.

Saisîses s nd T iss:rk distici classies of ieed tiaters, lis Nu.
3 Wv lias% e t -aille ai water of aisotier t% pc., ai excellenst watt-r
for boite-r teed puairîsase.- assîl ussed iargeiy isy botte tIse Grassd Trulli,
ansd Caisadmais 1.aCirsC i-aiw:y fotl:iis or ue iii tise hoilers (if

t iscir locomsotives. TItis %ampsle %vas obtaitsed fronst lraaisîtois,
Oeit., lat i% %up1slied ta tise towss by msenuss of gravitations froit a
snsall lake situlime a feuiles isorîs of 1tie towis. Atînalysis sls1w it
to contatis) biat a !snall qss;sisit: »uo disnsolscai solids and to bc re-
assarkabl) grc irons liie atsd siisagasesia %alits, caispositios of ult-

puhritic esicng
Tlotal soiids uset itlisîsriai gallons....... ..... 6.oa grains.
Intsoublle %ttss1sctsdcd assat ier................4o
Caurbsonatue ai line............ .. . . . .

» ina:gliesia .... .... ..... ..... .. 0'
Cilusride of seda ................... s i.:a

Suslphlate ai soda .48
Alastiia ansd 1seroxiue tif irais traces)

Titis is a type ai ed watcr tisai tensd% to isake cssgiiseers happy
and rettires% isut ucasialalsiisg oeilt t isi.se witls eitîser
chiscnîcal tir tiecliaiical i rcatient.

Sansipies N\o. .1, j :111d 6 sI:auc exaniites tcl.orsîgwtr
ias Varitgts tarI1ts..

Ne. 4.-Sanîhle iront Walkerton, Ossl., slsows a watcr ricîs in
ligne attd assaigîsiai sa-lis exitiîsg is solustiaon i Isle %rater as hi-
carbonates and precipsitatisg as tiseir resp>ective carbostates

Total %olid lier iissîperial galion ............ zi 2 grasins.
Insalusitele %sis1eadeJ isatter ....................-. g
Carboisas.of lime .......... .. .......... t2.i:

- aiei..... .............. 6.66
Cisioride ofisoda ......................... o -

Alsa traces oftaluisia and iscraxide ai iroi>.
Satellite No. i.-Sample aifuvater troam arteshin uvellius castern

poartion ai Isle city ai Maontira
Total Nolids pser iisperiali gallois...........4 3.7 grasi-.
Insoluîble !susîsended matter .......... ...... 04 »
Carbonate ai lime and magne-sia..........54.3--
Susîpîate ai line ....................... ..
Cloride oisada .................... ... .9c.38 .
Alkaline catrbonattes% antd bicatrboiaies%....... i-31

Sampjle No. 6.-Sýtimle of %waler fraitts fatciorj ai Nesv Toronto,
Ont :

Total %olid grains lier sospcrsai gallos..........545.5
Insoluble suspended iater..................... 1.00
Aluinsina and peroxide ofiron .............. ...
c.srbona:s. oflimse ................ ....... 8

-up - magnesia ...................... 20.;
uiiate Ofitu .. i........................ .... 37.36

Cîsioride aisoda ................ ..... ....... zA.60
A revtew of Isle imîsuratues contaîned an these %arioussassc

shows very clc-arly isaw important tItis part oiaur %ubject becomncs,
and isos wtdcly dafférent and %arted san quantit% aure tile imputrîties
contaînied in Isle vasious teed svaters ilrougîsout tise coauntry- 1
hsave %aid tians suisen tht nture ai tie imputities lîreseni iN known
iat tIse effects resultin,; tram Isle use ofivarionss w:aters for titiler
ieed purpases ran bc.%as.crsaineti. Titi% is well illustrated lsy tise
resuait-, abtained irons tise unie of tise vatrios- %anmples cîsosen for
piirposc ofillusi ration tram a large ntaiber aitced wa.ters exatmiied
ils nsiv laboratory.

NO. t and -- 1 Isave. already rcierred Ioi ai Icng:lt. No. 3 is a
clas', of watt-r occasionally met wvitl ani predoininating in sorne
districts, and is a type otexcelient .%nter for tise Islilitis indicated.

'n, mav bc ssscd witlhois lireviaus iraînsnt %villa %atetv.
No. . s ls a gond boiter teed watt-r, cont.,ining tîte svhole ai

ils impssriics in sut-lt a condition 113sat a physical cisang#- us ail that
ss necded ta tender greasesi portion ai impurities insoluble. ansd
conscqucntl.v in Nuds a condition liant maechanical filt rations uill
rensove tht-m tram the water. As. a oatter ai tact tise ussei% coans-
plain isai white îbey tsad na -,cale in ticir boiter%, a very licavy
stale tormced in Isle htater, satmpleofwlîich 1 rccciscd atnd.anatlyzcd
uvits Ille Iolosving rt-suIt:

Insoluble....................... ..........
Alumnina ani peroxide oftiron. ......... .. %a"
Caxrbonatle ai lime ............ ......... 908

magnesia ..... .... ...

Staewslighi, vct.- porous, and e.usily. rcmnoved. and is a gaadl
exampl- oi Isle change taking place a% sel fortht in last monis
contribution an thi, Nubjeci svhcn uhe water issstltscicntlv lscaîcd
ta drive aiT cxccss ai carbonic at-id and tise insoluble carbontes
oi lime and zagiscia are ai ane prccipitatcdl.

Siample.i shows a type of watt-r tiaias acu al> double elfeci.
-a reasituin sctang up bciacen thc all.alne a.ubnts.nd ste
,,ul1shats afiieand precipitating a Nludgc bl-iance ai tplistir of
lime honding wvith carbonate.s oi lime and ma;gnes:. ;and iarrning

hc Nç eaIe.
Slampile <s %1îo%-% a -,ample of water thiat ht-longs ta a class tisaI

should not bc uscd for boiter ferd purposes% ifan> other watt-r .en
bc obtaint-d, and arcquires bath ciscmieaI and mecîsznicaî treat
mens. se-aie iornsed tram Itisî wv:.ter, as is ta be cxpected tram
composition oftimpuriesc. being exccedinglv Lard, iteaiaus and
trotslescomec.
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CHAS& H. MORTJMER.
OFFICE: CONFEDERATION LIrE BUILDING,

Cogner Yonge and Richmrornd Street%,

Tclq.ironc 2362.
NE~W vObt% I IFE I VA>4Cee IUL>X. MO>4TJtEAL.

Iteil Telqirurr s>

Atiîertttnx rate% bent wromsrtlr c ajrlititon. Order for adren.tng riaulir
acacia thre office (gut muit.ion irotitert ran tr h d fte mrntrmnedtaitt

pr.ednu ine < t.ie.Chang", ti advertement% i r ud hnvrdir.
wtuut ccrut to the adenttet, Lait to t.urie peolrer colrdtance Mille tire itrutikn

of<the Ativenten, requeux Aot change îiroul neach tire offic as earlY as tihe 264h day
cil. io..îh.

T'ht Etat-f$aICAL N le eil ir atile, to subucritîrt tin tihe Dminiot agr the
Un aigri States. p.nt (raee. foi Si.ca Mre anrn.. sotcnir for six nroritrs. Tire 'pike of

iutmcrtiitnm pleouij ie reruititi e). currenc-y. rrrea:'eed lette. or postai order
p.yaàe ta C. H. Mortir. PIeas e not arnd chiaqueon locral aiks utile, 3
creni t atide, for co*4 o<rt.corieet. >fnt)- sent ira unrerse-ed lettes. wtll toc ai
ftebrrdt trik. Strb.crtîton, fimae fgreigri cotenties emtracui tin tire Ceneral Portai

Unlunrti.5cperannum. Sulo£titg.qonrare 1ery-abtnadrarce. lire ;rapermtll lie
dinconticruud at expitrationi of terni p.t. for lf% isgpîtaied bribe sut.Cti,
agireri no u.ch gairde 3sandrng cxntt. wli te cotnudsnti istrutctions to di.

ctmnine are retie. and) ail a rasesý lut).
Suir"bilers- may hea.e tire ailing adjire.. tiangeri a4 ofien as de,.reti. Wiren

gardere ia r 1e sha.gtemroldab tee 1 t. tire neweadrIdern
ti4rer nuibcnotficd ofthe raallaite of %utlrcer Io recr.t.. sctr $exiger

propaly and oigulauly.

Correqrpotence ta ittt. lapont aIl topics irgtmately coming wtitin tir coge c£
tht. jowrnL

s- 11 Cazadasa Eb i Nmi bau lu &a bd t.4 41 ocl papier
et t10 Cabailla UBectuil àfbecatie.

CANADIAN ELECTRICAL. ASSOCIATION.

OFFICERS:

JOHN VULE. ?Matkger Guieîlh 1.1it & e-.*e Courauy. <'.rtipit, Ont.
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Nagara Fat).. Ont.
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CANADIAN ASSOCIATION 0F STATIONARY
E NGI NEER S.

J'regarie. E. J. l'Il Ii.1r. ai Cumbrland St.. Trsnc
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lO0RONTO ItRANCII No, l«>4e. . aNrI ir-l We.ruIày cactirel inrt
Eéfle.rI Hall 61 vie"rri Met. G. C. Jr.etig, i'îtdent T. .e6ed

Vye,.et J. W. %l.3.ecutn c.ar.
TOKONTO SIRANCII NO, i-t.kt John Iitnon Vice.he..dtent. John

Hl. Ve.ai.t.: ReSrcr Secnri.,y. Tha.. grals.. 37o Ki.& *tre.t
34ONTREAi. IIRANCII NO. ..- Mre %«itandil d TI*ut.lay «wir.mollah. in

Itoader. tenda vke.i'"ltinî. 1M. lNatiton: Rrceulrrc Secyretc, J. ORrutrc:

Titou. 10 C nede

19RANDOX. MAN,. IiACi O.r-7ie. i ar) r ri.aycm Mtbi
ta Citv~Hait, A. K. Cra.for, lPrstnt .Nttirtr Flemtng. eetarIy.
iiA7M.ItTON FIRANCII NO. e.- .I1i r I , d TaeteIay rarir rabral.h taU*acne dit. Wam. N-'.ie.. Pre-,kent; G. 3.Iac&wue Vtcrattédent; Jo.. lin.

"34. stter.tag' Sertary. Mai.ian,) S;t.
STXATFOKt> 11tANCI) NO. 3.-Joien 110Y. Pre.tencl. %are If. Wtr,

IIRANIFORD IIRANCII NO. 4.-Mert. ga anti jils Fridar mchin actuelle.

LONDON4 IRANCII No. .- Meeté on the. fir,4 antitd TinrJy,
amat tin Sherwood Hall. 1). Jc.Campireil, Preaijent; B4. 1luigirs,1 in,
W. Mlythre. Secneary. BihVtitim

GIJELH I4RANCH NO. 6.-Meets est and 3,d Wudnuîday .ahmet~a
7.3 p rn I. Gar, Pederm:Tirai. Ariderin Vtce.I t

re.tent: l i
i<e..Secretary; P. Ryan, itn..Socmeary * Tremièrer, C. F. jo l. tletUi<
OTTAWA IIRANCH NO. 7.4.et eery ncond andi fouitle Saturda.ltrsàmonth, tin Itobridgeî bail, ktdeau itreet; Frank Rotent, Pre.ident: .

Searetary.
DRFSI)EN HkANC11 NO. I.-Meets tet andi Thurgaday in, eaci tionth. Tb,,Steerer, SecretarV.
IIERLIN IIRANCII NO. ç.-Mets every Frtday eenn.G tn

Prestdenit; J. Iteyd, Vace.Prestdent; W. J. kRhodes. Secnetaty. ite, Ont.
KINGSTON IIRANCII NO. to.-Meetssareandi3rdTiuuatecîrnîi

Fraser liait,g ussteet. al a p. m. Preittent, F. Signalons. 'ice-liie.CAs.elstine; Searetary, J. I.. Or'.*lrtd t,.
WINNIPEG IIRANCH NO. st.-Petthnt, G. M4. Halieit; c..Sea't-YJSuthertalan . tnanctal Seretary. A. IL Jone.
KINCARI)INE IIRANCII NO ait-àeets every Tuena)ant8ilockct, in 4.Ktbtorî't blockt. Pere4dent, Daniel Biennett; Vice.Peideîrn, Jouej.i LigkîLia".Semieai y. Ilercry C. Walker. Waterwork,.

TuE series of instructive articles on
To ou Shaders. electricity and steam engineering by

Mr. Wrn. Thompson, which have ap.
peared in our Educational Department each nlonth
during the last year, wiIl shortly corne to a close. We
have received assurances frorn many quartiers as ta
their practical value. The object in their preparation
was te furnish, in a form to be easily understocad by
those who had flot the advantage of a technical educa.
tion, the underlying data and principles on which a
thorough knowledge of these subjects miust rest,
and which of itself would prove extrernely heipful ta
those desirous of fitting themselves te intelligently
operate electriical and steam machinery. Our readers
of this class wilI no doubt be pleased to learn that this
series of articles twill shortly be published in the forai of
a pocket band-book, at a vcry moderate price. Further
particulars wili shortly be given in these columins.

ARANG;EuENTrS are well under way for
Piquosi gMat the holdn fwa stremdu x lin e watistenid

Greater Britain Exhibition at Earl's
Court, London, next year, lasting from May untit Oc-
tober. The undertaking, which is under the direct
management of the London Exhibitions, Liniited, a
company formed in s 894, and< having a paid-up capital of
£1I45,ooo, is receiving the approval and support of the
Marquis of Lorne, Sir Charles Tupper, and otbcr dis-
tinguished British and Colonial statesmen. The objecte
which is to bring together the products of the vaeious
parts of the British Empire, should comrncnd itself to
all who wish for a closer commercial relationship be-
tween Great Britain and fier colonies. The Canadian
government will be asked to granit an appropriation ta
cover the cost of a Canadian exhibit. Attention is
called te the fact that exhibias intended for the Paris
Exhibition cf xgoo might with advantage and little
additional cost be first shown at the London Exhibition.
ln view oi the prevailing sentiment on beth sides of the
water in laver cf dloser trade relations, Canada should
take advantage of ever>' opportunity te make known
her reçources.

ArROPOS of the article published in a
Aoye<ba oa. rent number of the ELEciritcAL NEWS

anent the dangers attending the use of
acety-lene gas, wc reprint (rom the daily papiers ilie fol-
lowing despatch dated Guelph, March 23 :4A sçhow,
the Erin & Brennan Ce., appeared ini the City Hall here
last night. There was ene real act in the show flot on
the programme. An acetylene gas generator exploded
during the early part cf the preceedings. One of the
performers was pasing the generater with a liglîted
candie, whsch igüited the escaping «as. Explos;onafier

,April, large
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explos,in followc-d, and -soma of the sccnery look lre.
.Mr. Itrenlnan, anc of the cornpnniv, and carctaker Ryde,
l.a.ll:.ged. ta sniotlîer the flanmcs. Ryde had his lia:nds

bzidly litrsied b>' carrying the tank down-stairs. l'lie
$stage carpet, piano cover and a couple of sels of sccner%
are hadIy scoirclied." :\part from the clangerous char-
actcr tif acetylenie, il ks beiaîg found out naw that it
canio comlpete with a fairly reasonable supply of
electric liglit or gas fromi a central station. fin every-
day practical operatian it costs more than cither, with
the trouble and stencli extra, as witness the fallow~-
ing e>tract from the Kincardine Reporter: Il'The Tees-
water News lias just lhad an interview with Nlr. Brick
regarding bis experience in ligliting the Vendonie, onc
of UIl finlest hiotels in tlîat section of Coulntry. N 0t
being able ta miake gond arrangements for lighting by
cectricity, Mr. Brick contracted for a 75 light acetvyknc

gas plant, the fittings costing $175. 'llic gencrator
mias outside in a separate frost.proof building, partly ta
nie instirance requirements and partly ta obviatc the
objectionable stench in cleaning it out daily. Aiter a
trial (if aver thrce months NIr. Brick has discardcd the
acetyleilc gas- plant, and lias liad the entire hotel fitted
up witli 66 incandescent cecctric liglîts froni tie town
plant, liec daims that electrici-y is fot only checaper
than the gas, but that the objection ta the acetylcîi k
its offensive smell, its gctting out af order, cmitting a
Sooty discliarge froin (lie hurners, and the amnount of
work necessary to kecp the generator charged, aIl
saved under tic incandescent electric ligliting systeni.-

ThtRI~ts t pv IN-~ Pcnnsvlvania tlle Courts have te-
Lithti:orandwater strained municipalities froni entcring

CoznpanieS. inta comipetition withi private wvatcr

supply companies. In the New Vaork 1Lcgislature a Bill
hias becîî introduced whlîi seeks ta add ilie fallowing
sub-division ta the gencral corporation law - I Wlicn-
ever any corporation shalh bc in the possession of or
entitled to any rights, privileges or franchises vithîin tlîe
liniits alan>' municipal corporation, and shalil be engaged
in the exercise of the sanie or any part tliereof. the
nmunicipal corporation witliin whose limiits, such rightIz.
privîleges or franchises are aowned or cxercîsed, bliai
flot îtseli undertake ta perforn. wihin any land or ter-
riîorv, within w~hich such corporate riglits, pri'.ileges or
franchises are or may bc owned or cxcrciscd, tlie busi-
ne.%s or purpases to %vhiclî said corparate riglîts, privi-
legcs or franchises relate, iihout first acquiving, in tic
manner prcscrihed by chapter 23 of the code af civil
procerdurc, the rights, privileges and franchises af s;aid
corporation, or ta which said corporation is or niay bc
entitlcd, and also the praperty of said corporahionî used
in or neccssairy for the usre or exercise of any ar said
rights, privile-es and franchises." Legislation of
simiNtr clî:ractcr bas alrcady becn enactcd by Uie State
of Massachusetts and by the British Parliamcnt. ~ih
such a precedent before tlîcni, it is tu be haped the On-
tariti Legislature at ils next session will accede ta the
request of the Canadian Electrical Association, repre-
scnting tlîe electric liglit and gris companies, for legis.
laiton whîich %vil render conipulsory Ille purcliase by
nînnicipalities rit a valuation ai tlie planit orily oi private
companies whosc business thicy niay desire ta assume.
Il will bc observcdl that na cff.jrt is beinz nmade on bc-
hinlr oi tllese companies ta prevent municipalities from
cngaging in tie business oi supplying clectric light and
gas. Ail that is asked is that in cases whîcre a municipal

corporation dirsta usurpi tlîe iulicîios of a1 private
cO[nîpaný , tIev %hall be conîipehled to purcliaSe oîîlv the
planît of s-aid coînipanvi al a fair ' aluation ta be( fiNed by
arbitrat ion. Legisla tion (if thais chiaracier is iiccded Ia

prevent the uiping aut oi a large aniaunt af private
capital wlîichi was inivested in clectric iglit and gas
Plants ahl a1 time wlîeîî such ilnvestnîcents were atteîided
hy lieavy risk, and wlien tio one supposcd thiat nîancy of
the laxp;t crs, including, ai course, tliose wliia hiad iii-

v'csted tlîcir inians iii the private canîpany, would iii

sonie instances bcecniployed ta purchiase and aperate a
collipet ing imunlicipal plantl.

M,î orteil sec in thie variotas papers as
51cm 8. l renrcd at sanie afîlie engineering sacictics

statenients regýardiaîg UIl great itieflici-
cncy of the steani engitie, and thiat thiere is cansiderable
roani for inipravcnîent. No just coniparison can be
miade betwvcen any miachine and a lient enigitic, and ta

Sa>' thînt Ille steani; enigine i.- very inelffcicnt is oni pr-

taaily correct. Soa engines as mcclîhaaical devices
give efficiencies as laigli as% 9O/,, wliicli certainly doe:
not leave a vers' large niargin for iniprovemlent. l'le
atmounit ai work got out ai v hient enigine dcpends en-
tircly. On tlle AlISOLL'TE tenipcraturcs betwccn %liiclî il
is workcd, and ta obtain tlîe vhîolc %vork rain a mass
of heated air, il would be uîeccssarY Io cool il down ta
absolute zero, %vlich ks uttcrly impossible ini practice.
Tfle work donc or given out by a lieat engine iii ane
revoluition is expressed as falws:

w -J 1- ( i- 1

WVhiere J - joule's nîclical equivalent.
1Il Heat units given up.

Tr, Final absolute temiperature.
T, =Initial absolute tcnîperaturc.

From w"hich %we get tlîe efficicncy as lieing, - -

Suppose thie inlitial Pressure in a steami cylinder wvas
i oo lbs., and tlîc final Pressure 5 lbs., and treating it as

a la cngine we have an efficiency af ýI)- ;. î),whc

-9 m 8 r u absalute tcmipcratures af steani at
ion lbs. a,îd s lbs. rcs-pccti% eI>. Nou tlii-, ,anie engine
may- have a1 mechanical efficicnc> uf$ S5'-I i thiraUghi
no fauIt ai tlie enginc thlat its ctlicicnic> i% law, ulien
t reaicd as a lîcat Clngine, but ;s uIl restait of a law iii

tilerniodt namic., .%Iicre onlv il fr.,ctian ai uIl lient sup-
plicd is available for beiaîg tr.tnsiornicti mua anoîlier
forzii ai encrgy ; tîxis fraction i.N as :-.Ioivn aho% c, viz.,
T, 1.T -I, Joule's mnechianical equivalent being 772 fant

lbs. One fi. p. hiaur is eqti:l ta z565 icat units. Tàk-
ing a very econamical plant, wshcre 2 lbs. coal are re-
quired per indicated horse pawer, and duait ic calorific

v~ali ofic fuel ks i 2,ooo lienat units. %ve therefare gel
for every 24,000 lient unîits in the furnace, 25605 lient
units iltihie engine. Bult tlle hailer onl>' ltilizcs .75 ai
the total lieat un"ts ; wca tllercforc ha--ve .75 Of 24,o00 -
iS,ooo lient units in tic baller, giving uis an efficiency
of zW2 =.i ncarlv Considerin- thais in antiocir wvaY.
WC hlave steam pressure a 2o lis., engine conipotind
condcnsing. vacuum 26 inclîes. Thie absoltite tempera-
turcs corresýponding-I t uieIe preIssureIs are Sio and ,-S6
respectivclv, givingr an eficicncy ai 27 . T,.entv.
seven per cent. afi Sooo is equal Io IS6o lie.ti uni:'4, aaî aof
tnis amaunit 2i6_3 are conivertcd inta inechînnical cniergy',
shîowing clcarly thiat tlle correct efficicncy of tlîis engine,
working uinder thlese conditionîs, isî'Z -ý i2"
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SOME EXPERIMENTS ON THE CONDENSATION 0F
STEAM.*

lly l t Ai.laNiM. ~l A. lk... 'iujka.or or I1'iayit.~ .i uis,
Il St. l'îfc.tî of >etlo.icteiaginftint, %IlctjIl U..riy liî~

l'Asi I.
A% ilia. retit of ,.oiie exp)eriiiaciits bv elcecical siicihods ois

tta gîlcau rriitelit tif I lle teliiperaiiiie cliaiiges tif ste wall.. aid
'atar ii t Ille cyliiider of ai %Vol k< ing %icai eligsîe. %vlîseli werc
atadenat le lcDîldEtiagîieeriig Buiildinag of M Gii n iiver.
ii, te) the %utiiitr tif iýU95, tue icaaîlora arriveul :it tite coiicioi
dl:an lier tt ell.ktaowiti ofacimci c tisîtuer coiidu'aiosai aciîld lie

an îîhailia-' tid Rt le amuslant of cilidemîatio 1011 ifnanly casi',. lire.
dii tad frotnia kitiwl%,cdge of the ssiîdiator card. oseiste laypoilac'ai
thai the rate of ccîideîsatioi of stt'aui, tiscaigli vcr>' great, %vas

aloi îîîfiite liat finiale ;Laitd liiiasiraable. Au accotis of tleS.'e ex.

perlits isten .% %va îiîaiîr tea u the i sumitat in tif Lavaîl 1»iîgiiaeers
sas seteutcilber, a ba(). anid til ei t I.. linped, bar pîtiblislied lis thet.

touar%(- of tIlie ctitsîig scsai. i thle illaitiisie, tll 112 it horsN
lîa.caieinurca tu iticasare elie rate oif L'tildesilaiion of sie.i

tenider difïerî'iiitsiditicii.. lv a îîets and ti caîreiy differCnt Iîîetlacd,
%%ile a %l% ofs i verif% îîg aise remui,. cf slaves- preitica. workaind aiso
tn câtiiate tite inîfluece, if ail>, tif the filua oif watvr adiieritag bo
the ovi f Ste csiuder.

li tcaîîderisig sie coudewiîsîo tif scteais on a îîîetai surfatce et
i.. ustali> à%-.tttled tuai the ,.aurftîae anîîosed t i te sîcalît j, raiscd

tel fi ige iatiratitin iciiijierattire corrc.,iondisîg to tlie uIrcstaîre of
site ,.tcaîîi, and iabat the ainotant of coaideîsat ion i4. iiîîiited b> ste
resîstaîiic ti te %%.ater filin'. I liste passage of lirai froni tlic
steanit tu aise traaa t rte site nietai t the wvatcr. If the stani
t.cint.,siti. air. tfacrt' ma> aiso bc a ccuisidcrable retigue dise Io
e lie .at. aaîistltt si of a failai af air ci aise saîrfte, bait et as comipara.
t ie> t'as t lt i its% liui'sbaiit% uns cxpenîîiental worlt.

l i ste btcai cuirase a'xperinients above rcferi'cd t0. it tva. prac.
tic.tiiy certain lilastsite tvalt-r filtîî dise to tier cs'tBcai conadensation
tuever exareced eie.liotusidt of an inch iii tliscknec'... aud tiens
liss re'aistaîîi.rt olTéed hv ai tva. ut.tsliiprt.tiîi. At ste %.teste tinie,
it aîîîîcared clt'ar iliat site temuperatire of tue sutrfacee tif elle attetat

il. It liglies %va, ccuî'.ader.tlîlv ht'lov ste s:sttîraîîoiî teiîperaîîire
tif Ille seani, a1 conîdition tViiicii acailt oeil)- bcecxîîiaised b> ,up-

pîosîng site. raie cif condensaýttin of steata cii a maiufiicc to bc
lii.i 1»' ,stîîîse i cal paperiv of steani iself. ailari froîî Ille

rcsstaiaec cif ste condeiised filmi of waîcr. Iinterîîreted iii ili..
mîanner, site txis laiet%. led nt onuce ln ste coirlaisi tiensatile

raite of ecdeusiiî a 1t 1 mavnomnit wt. stiapî' îircportmnnai Ioi
the diflstciit oif tcsiiîrature bctwent lise .atairated %teassi :and
site surfatce ose wict.l ilta, condciig.

Th'ie limni lieu% fouîid tva. slîowni ic bc capable cf expilainîg

ilîaiîy tif the pilîî'iaor Cy-Iiîîdar colîdlensi joli in a raiontîal
ratainer, hat ite ic ieiiacd b>' wlîici iî %vas. c..tlislaiet w:ss cf au
indaircLait aad.onîlilai iitriaae cliaracier, and( ap;îcared to: re-
glaire unîîie sipla: aiud moîare direct cronirmîîation.

If uIl ratc cf conCiîalcaioa of le.aili svere rcallv iiîfinite, it
s.%hild be poslle ys a mlîitable muodification of hIe surface-cou.-
dcaser nieclhod (i.c., bv getîing riti cf ste tvaser rinis cil elle oel-
%;ile of hIl îîabc%) Io obtain valua',. (if ste condetî'.atiioa con'.ider.
aly a rce.Ns cf tlîcte iivea h' elle formula dedauceti froirs sise
iu'nuperaiaire cycle otaservtioîs.

Tri thratîl.l ii it 'as îtcess.ary su clisitate a%, coniplt!tci
posbe lle re'.iîcc 10 due s sg of licat taroîigl ste svater

(ulnis bisvecatu sit rai and eller niial. anad bettvecn ste tratai antd
lir circîîlating svater. nal at the .tueraiaatue t0 mrcasairc a4.accur-
atcly . possible abc lenapieraitre cif site metal.
lriese contiisiaca lt] Lu site fortesi cf apji-uratus svhicb %va%. cmr-

1alcv d. The rcesistatnae Io elie passa-ge cf lirai fIronsab suhenta Io
hIe ciltstig tcar ani elle% apartî a lin.iciically eliaînied
by emploviîîg a tihick eyi:ider. j ina. dianîcter ait : fi. long, w.iila

a crctv ilarcati %unit on t, calter saiafauec. 'aVaier frot t elleigla-

i)ressiatre itains a, for.ced to circulate rouand ilas ,,aîrftcc svitb a
very baigle s-clori iri sie uarrow %1%e îtcc ven elle cvlinder and
lis ýurroulacliig Italie. li ilmm. niaancr i i-1 pos-aible io obiain a
vers' untiforataiclîcaa for elle eternal sirfatce tifl'ering biat
little fre'nti ti f ell' .riç-:tltiwtaer.

If îlac eyliniîr i%. nie saifljc:eîtilv iliick~. il% iempcraîairc miay
l',e tpiioma.itly da'icrniiird i aîîv delith b>' iatsenilng nîercîîry
tlaermtinîu-îeas. la ,.v.tN iniendard ai fsrs to unc tncrmiocoaaplc.s for
liais paîrpose. baut lier alîparattîs in tlîis% forai svold biave bei-n un.

stiiitble for sîuci..t, tise in the crdiîaarv course cf labairaîcrv
tvcrk. %viaicla %va% Line of ste printary objc'cis in view in site tron-

sîtrsaCion. Il wtriuild tloc bave bei-n diraible in malie the
cylinder cf naaly puire copper. whlieli would have reduîccd ste ne-

IIAaIa trd l'doe t,.-sissiar 4C .i ~ne<rs. 1i*îmLe. Encfaad

sistianre cf I lie ati to I lae lowtve pinit. 'liali fî,r..taa
co'iaapelledt, licave'.er, (ta contenait laiac sfoir stî*ae t îî
cy-ltlnder. tif tasi troll aud îauit stet'i.

'l'lae iîiîcriiai surfaicecf tige > iiader, saison wliiclîla's, .a ta

t%îîlisd va., a fade cie iarfi in dia saîcier, ilrillea l its O, tad
glacial. lie order. as far as tii uiflr i isuiili Ilie r essaaî.c

flite %urfaice filles (f cuda'used al teir, a reuin îg b)rtlsis ta., Wllaa

sirtitted cf s cr% tiî stis tif steel Ic ttll lle ics-tfi î' lt, ,a ,ax
lianies. a scîiid. 'fii %ville,. t%'. fcaîîd ic tariti. s t %t, îr
time îc so 1 ,crféct a fit, anti site svaicr fillsiîi naua' la.t it î*.aa s,,

î'îier ge icails% stirreti, i lai il' estsit go t eilie lia..uat .l iait
liut. baave lamia fuîr le!,% Ilila s of tige besi caîtitkit- lail,

wvlîei lucre tva, perliaii %celle %iiail glia lireseiat.
Uider ilarse cond'itions, if thne raie tif condenasaionî -f sIeag

t'ere iiîfiii, il slicald haebeeni possible ii obti.îi aî i.li .li.î
tlasaiioîî naîy ilier greater lisait t he liiiiit tiara le flou tiiihe

cylitder conadensatioun experiiiaeiuî ahose iiicsiticîicd.
On1 înakiiag Ille UICxlîeuînueut, liotvevcr, il t'.as fciti tl,.aî li,

sv'uper ade %ces> hitt differceg filte amiotait c

%aVilla tue! t'. 'pet i e tlt iîig ai thla ra te of i6fo pet îiiii,!tu toin.

deasaiitios %va%. inicrcascd b> aboust c, lier cent. tîi tlle ater.1ge Of
seves'al cx1îeritniits. Il ina be ccnclaied frotti aie Illeî h
drops cf ctiiîdctNcd stater w.itla '.vicli site surface i. a% a a.iitl

co'.ertd are ini sucli rapid mlotioniiatlar do îucî apîîretta.lfl ah.
btruct is i ag cfflicai frotate s asa i tueu îîîeî.l. 14, . ît-î
Pîrof. Callcîîdar actisally found tiaat the drc1îs inicreastcîl thei ton.
deiîsaîio. A filles cf site %.aille aserage ilîickness. afai ascee.tb.w'
lutely quiebcriat, and if il'. condaictiiit% , as generail> esaia.it'd.
tvere cnly one-haandredtu of tuai of casi ireî.tîi %ul tic Jî.aabi
îîro'.e a sericub olbtacle ;but, as a masser ci f;t4.t, tlie assîciai>
cf tvaler as iliese senihieratiare. is so saland thea flaîiua bo
ra1îid, ilîî sitie tdrops canîlot bc ireated as. a qlaie.ceîii filles.

The tecîiijeratuire ai varionls distanîces. frotte thac intîact surfa.ce of
ste cylindarr ttvas deterniiiied b>' ieaai'. c)f irciiry iarioaîr
itîsented iri a, depta of S in. or 9gin. ini lîles drilird îîarall go flic
axis. ."rtin ste tcm1ieratures, %o observed thae ccîiicti'it% of tie

glac'ial sid siae tipaii)rttres% of its iiler anîd celler- %tairftce toulai
bc :appuroxinately iîîfcrrcd. hI tva. fouîid, lowcver. iii.î the,
1prcese cf tue Isoles. iiiierfcred niaîcriahly tvi.' th ti lot'. tif licai
ilîrotîgli site atictal, and Iial site readiiags fheticîoîi
landes- iliese conidition.% '.vere aloi altogetfier trustwortlîv.

irroila a nisiber tif cbser.atiioas cniatle c.rasî'ircîî c>liiîidcr a ccîîî.
duactivity of j.c, thermial uanit% Falin. lier '.îîaare fi. pier minuate fie
deg. Fahr. Per *&nets tvas deduc.ed. a, resuli sv)iicla agret'.. set>
closely tvilla thae auihor-t' prcvious tieterninatlion bt a ahiffla nt
niarthiod. For the sica' 1 cvlinder a condiactivit' of ;.S t%, iîia!

tiealaied. 'I'cNe re-sul,. aîiply lu a encean teiiporatnure of about
240 ticg. Faimr, and are mnucla lotver tian site vaîlues% getierhlv
as,.tiitd fur ircai.

lii carder to vt.nif' the previcus restilts.as to ste mite cfcccîîaalciasa
lion oi' strani derived from site %l.tm engitie exlieriniesai. elie
uasaiprttire of the inner msrface cf Ste s'ici-LI tva calcaîlaical on
elie :t.%%umiîtilti cfa raie cf ccuideîisatiioa equiv:aletit £0 o.74~ aller-
niai unit Falir. per second lier sqauare fout lier îleg. Falîr. dîlten.

curce of tenîperalure. Tue valne.% %e fcusid agrecd witi aise ch'
served teniperaàtires %vitliia tile hauit, cf erg-tir cf site obscrsiun.
Ostiîg te the inferior condiicîi.iiy cf site iran lier test tva,. not

abiolutely conclusive. as ste diflercticc cf tenîperataire brîttecan
tbc sle.'i and site s.irfatce rarel>' anîoistted so a% miaula as 3t, di'g.
Witte a. c>linder cf fire colliger. aied tlaerîatccoîiples for .Itcrniin-
îuig ithe temperature ai a gis'cn deliil:, it bleta lir 1icssibla' i -% ah'-
tain a nuire c.ertain coîîflrnaiion b>' tiis metlaod.

ln perfcrnting ste cxpcriments a sngulier cf variations in point.
of detail sversc inîrcdasced froni stuie ho limge. The flowv cf elle cir-
culaling svatcr tv. vaniard iai vclociiy anîd direcîrd ini difrrent
svays. ln crdcr to '.ecure aîniforniiiuy in site distribitatioui cf sin-li
pientuîre inaî.starcd 'it c4ifl'cretit directions from ste centîre. the

spiral circulation .vas rouind to hc csiliil. ln the %accondia a-
parast.he %cre'.v îlarcad taa, :at flrt rcîîlatccd by alifkhac
svliicli %.va% înîendcd to direct site waîcr ins a %siral coîure. baul
tite- restilis fouaîd svcrc iansais.facetors'.

lia sonie cases sucarrn %vas atdan«sttcd froro the sop cf Ilueap ra
lu% anti in ciller cases froî elle hottoîuil. Witte site sîcaua sililt
ai tbe batiom, it tvas founal tin canlcnscd %vatcr rcfuasa'J b
drain dctvn site vertical i in. tube in opposition in the caurnaaul tif
,atcamr, xlthough tbe maximum vclociuv of ste sieani coulai nos
have exceceda ao ft. ticr seccnd.

The follotving sci cf observ.tiion,.. cracta of whvicla reprea ltui-r
nrian oc avernl taken on similar conditions, svill %aaflicicnîlv intis'
case the gencral nature Of tbe resaits :

The' temptrrature. of the' mot l distainces of i un.. t..5 in. aind

Aptèi, j8e
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1.toils Ille :t\$', of fle bar wvere tibscrsed b) nbeau'. or ttîertury
,hrîttht'. hiicli wvere very cefully icittreil by salit itou

si lltlles fiieti a ill iasreur). 'l'ite Isole lifting elte lisit)
,,fitle tlietiotiieter tV. 3-16 ini. int diatteîer. T'le tIler Isole.,

il %tilit' ts't tt)I lial mn titi% part i,.tiar set tif exiieriitteit, fle

alll~t .i i sa a ii. #la tilie iltetal. %%heu t aI ia e 1 agree avillh

ht,, 'Isîtllot rat e of eoîet.ttiarc ai
t
o 10 No a,. coiljart'd

,%tll t hotv 01'.erved, fieea.tlic t cîtiperat tire, '.iîîtiiti-l> tai

Culâted t a.11i.; ii. ar ail b0 iigle. Titi'. nîigliît t s %iglît

aître.r 1.1 itîdicate a '.ery raiîi dinuta ion of I lle Cotîdutivity,
WIîî, cl". <il qt!litîertte ;[lii filer fiitkitig t arions% les.%t (lie
effectiva.I tracei istiy t0 t disturbatîce of fle teat flow ta.ttieti

hl tl ic reeNctce of fle iîoics, and pirt>' t0 différenes or deCiiy

efibi' lut ai directions t rîglit angles. The latter dilfférenîces
%%erc oit tittt'erv.tbile ii flitc cabe of' lte cast iront.

lte otiservatiotis taken aI dufluiret p)rt!ssnres do îillt inidicate
i. nîrkecd différenîce il% elle rate of cotîdetisatioti lier degrete

lid i iese resulîs. -,o f.r ab tiiey go, -are iii agreetent %viil

ihe.»tigtitir, pret tis wçork, but lthe> iope tu tobtin more 'ois-
Clu'o, c e% idence.

.%\ î.t. i RitAl %IFTIIOI) OF"5E5'R~ ii Ti 1,ti'iiTt'lE OF 1

lir Il i.. CAtLLNSN.. NS A.. t". S.. I1rft)C5ýur ofl',ns
16ct.itil lJntsctsay. Mticl

PAin Il
rtue tbJCLI% of te foliowit'ig experimnîits. wiiit wore salade . aI
theki.iid l'b>-sics Building %villa a difl't-'il :tpp:ratisi,. wva%

lte ne.îsatelien'it ocelite tcmperature tif title nmeule '.îirf;tet. jseli'liv
a saore tigre.-t and accurate mthiod. le was alsro clcirt-et vents'
as !x.tti> .t% piosible vieter file rate of condeiî'aîion tif ýtan
ai atnitislîlitric lîressure %vas elte same as aite itigiier tempehra-
turecs and pîress.ures ai which niost of tlle prececling xeaceai

ere Made.
The coidetier u.scdl for tîtese expcrmnient% was a ver>' fii

rpinii tube, ý( in. in dianicter an] 16 in. long. Tite titicktles
o! the tube wasL oniy %ix.tlioîis.aîdtis' ofa in cih. ani flic greatiesi
differece of teatîperature betwecn ils inner andi outer suarfatcs
aith hi naxitîtuin rate of condensation observeti ii flitc experi-

moncits cotl fl have been grealer titan !4' deg. cent.
llie slle-au îeînpralurc of fle nmetal itbelf %vas deterniineti iii

cari caNe b>' measîiring tlle clect rical resistance of aibat piortioni ofi
the' tube on wlticlt flic sîcant 'vas condensing. Tite autiîor )las
hall coniderabtle exîîerieitîe irile et mioynîitl or itis tetiiod,

hîit retaver, is very easily ap1îiied if %uitable apparacu'. i
aaiile.

ite lîlalintien tube %va~s encio'aed in ani outer tubc of bras'. or
gla..'. andtc sîcaîin watt adinitted o tlle space beîwvcn file twvo

tube.-. A stcady curreit of condensing water watt naititaini
titrouigi tlic piatittun tubhe. Tite ainount of condensation cotid
bc inferred b lincasuîrinig tlic flots of water, andi oabseiving the
différence ofitemperaititre between tilt intlowv and otàtflow. li

m.-tsv cases flie condcnscd water watt aiso nîcaureti. Applying
a sinial correction for radiation, flict wo mitiots always tgreed
nish one.lîalf ot t lier cent. Tite pressure of flic stean iii tlle

outcr tube, whilîi was; never far from tlic atnîospicric, watt Ob.
warveti b>' tle.tn of:î nicrcury coltîmn.

The conditions or flitc experiment as to flow ofwatcr anti teani,
tuie and iengti of fisc externat tube, etc.. coutil be varied within
certainthuits. The toiiowirtg is a1 >ummary of the more interest-
ing rcsulîs obtaincti:

CosrssTîît Rtsuru tt*aAîv Mitpa S-JCRL llAR Wtruea Rr3oton.

U~

-1-- - . ý1 r3, 1 - --

W~~ W O
Zr---------------------

tIti:.~ ~~~~7 71-2 tIi. c: dc ci.di:,1200 3r0 303 27 ,8 214 I$4 852 18t3* 5-
t7 S 3t'- 27; al 893 IQS 343 "Il luog 5.66
Çt y% 274 2S3 ai . 79 . 84 a 36 134 t03 5 8i

a. With a short icngth of condenser anîd a vcry free escape oif
incani. the condensa-tion ob'îerved tva' equbvaient 10 :2.2 thiernmal
unit'. Faim. lier sqti.'îre foot per second, for a difereîtce Of teniiera.
turc of :S.5 deg. Fahir. bcîsvcen file stî'ar atd flie nictl sttface.
Tht'. is cqiiaIeat tu a rate of condcnsattion Of 0.78 thermal unit

F;tusr. lacr- degrzc becond, rcckoned per square foot of elte surratcc
of elle niclai. This watt the smailest value of the rate ob-crved.

'l'te îiaLtitigi t iîbe 's'' %vert iciti. .11d lthe etti remît <i t catît dowit-
aard'., ~ ~ ~ ~ ~ ~~I cotltbt it'tteteit(<cep t lit- '.uf fatce (if i liet-iîet.m I

t'tiiaratives civdan oif coiideiî'.ed %:îtt'r.

.. îl tit(ie Salne contdition%,. bît tt a8 tuigtil tif tai, tutl'
t wice as. g reat VX1It(I'ed t ti Ilie ,.teaitt, telie COtîdt'i'.atiitit.r
a a'ý. 23 t imerstllutitut% ', ti'r. lier sqtiti.' futtt Per '.et'Oîd. t'ftir at
differet e tif t enîper.îl lie tif i g. iu l'r. ii give. a rate t.of
u.u.S lier degree secotîtIt. Th'e ioaeîl halfi tif ellte titite wa%' more
luit ki: ttseretilaitI watet li.mai Ilie tîappelî. ti. flic iiî:îI

a u' t~î u I'.în pray. whk ai i ay itv î..'lc it euîtlve)vitîg
Ica t t elie titeta. antd ini ti;ilaiinilig tile %,aillie rat e ofti tet'
lti oit eitlie lou er liuif tii tlle tailble as on tlle titiller liait. iii '.pile tif

titl' 'Litlle% a li tgiter t eitptratuit e of tll Cicrculti.ubg tv:tetr ini tilit
lter li.uifu

3. VU tilt ellte Naite .îrratigenieit ism %t i1 th fitle ,-t cattutrremt
rev-erseul suttt retiticeti fisa it flicect aje wa-i a%' geoitie as I>îîsilple
ctitil'.teîîî i>*%vitil keepig elte tutbe fil or sivai c atît .uti tirely ex
ciîîdîîg air, a sotitelia t lt rgcr raîte utLttiisitkl 55.. t',t t

i1tntei ' , :3.0) t liertlii tailles F.îltr. lieîs .u.î"re f..ilier sttti
1lie lircssuire titirougiout tue taimite %t,, %s t% nolasItt.t1 tttt'Iie

;laidt it' geutitle uîuanti etirrett os-tt'atiti îutded lt) k-et 1î fle tutbe
very litickiv covercii %villa tîropti'.t] ri% filet% tif water. 'lie dif.

rr'îce of teitîier.turv t atiuîl 2 deg. lahuI)., g'ts iî>g a raile (if
ctotdentsatmont of s.o; thtermaîl tutti',i Vair. lier degcev %ccoitd,
l'its us etpims aie'îî tii225 %.l t (joutles lier eccondt) ptet squiare

ceittitîteter lier t degrce cette. lait usas% the large-î %;alte olîserveui
itrotîgiotîl flic tvtîrk. I %ttîîld .uîiîiar probatble tiît file surface
exîîo'.d by Ilte tir-s1.S s NIattît grelISCI (8ît Ille iireelit ili'.t.iuict!
abot lwive ak. grecat) Itat Itl' sirrîte oif attelai, andti lte dIro1î'

t iut't ite re Itn su>11 rai 1t, .1ît mi, tchîtfle itcrease o ut trf.îCe,
by iacilmlaîimtg affliisîtittol e fléauîunget. foir an) esist

aice tyl tilt! aten fiiiti nta% tiRer to fle putssage <if titent 10a tht.
nîctal.

.1. To verifs' titis vicie flie ouîttr glass tube wa'. reitiaced lu> a
inticts sînailer tobe, so> as to, leave ver>' bille sJuaceu for flc stt'arn1
cttrreîîî. Tite liressure 3f fil~eat wsits liat% rist llc;terIY 4

iut, of tîercunu' above flie atttopiirc aI lue eiinattce tif tite tube,
aîtd elite strfatc or elte piattîuiti %vas vioietti scotîred b> a spi*ral1
rtvsl of stIeati ;aid spiray. Uttder titese conîditions fliec tteia
(ion obsenveti wva, reducet t0g5.: tteritai tîilI! Fialt, lier squîiare
fout lier secoitd, iisîeatd tir ieimîg iticreaset asý tiiglît îi*taurally
have beeti exîîectedl %vieil "o %roîîg a cira-rt ouf steai. The
effect of elte itergetie scoutriiîg or elite intel suîrrace Was sitcwit
b>' a sligttt risc or teitijîralure or flic itai as coitpareti witit
p)resionis exîuerinienîs. The tiiserved difl'ereîîce aof tentierature

bltveen flic mnît andi te steatt iii titis case w.tas 19.8 degrees-
Faiîr., giving a rate of condensationi of o.97 itheraafftut Faim.
lier dega-ce pier second.

Frotu thette andi simular observations ict iviie site coittuti;onc or
fic eîcperimett wec %arieti to a certain ectint in pints ottetail,
il may be cotîcludeti fitit title presetice or Wvater ont a fittetai sur-
face ntay tend 10l increase rallier litait dintiiit flic amotnt or
condenstiont. Tite rate or condenîsationi or sîcaîtni aI 2s2 deg.
Falîr., alliiig for tule faîce litalir iiitese exîuerinienls flice ttrfaicc
%vas unduly increasti by flie îresence andtic m otion or flie
waîter drops, %wtud appers 1a clie leas.t of flie anie order or
magntitude as tbe value dedutceti front cxiueýinteiit on elte cyclicîi
condentsation in elte cylitîder of a svorkiîtg %îeamtî'eîîgîne, iii witich
tite tgnipcrature of condensation variedtfroi 290 thegrees t0 33o
degrecs Fahîr., andi the rate dedutedt SvaS 0.74 lterttalinimtîi 1Fair.
lier square foot lier degrec per:second. Sirce, lsiwcucr, il bu iti-
juossibie ihat tic Latter value tva' dintitiitetii Io a tîtîucertaiti ex-
lent by a slight film oafgrense on flie lit and dry suirfatcu, attd
sînce flie value ddutcd f'ront flic te sface contdenser metîtoti is%,
pcritaps, a uitile 100a large. o'iitg In tule Itresetilce of elte tvater-
film, iî wotîid bc unsafe 10 conclude tuaI lite rate of condenuttîtn
is tite -. afne ai diff'érent lentîeratuîres, alibotgli flice evidence, so,
far as if gocs, ahuricar. aI hresenât bo point in fiit direction. Com-
parittg fite itree difféent tnitiiotîs. of experinteitt, sviici ail iead
10 a snilar rest. il mnay bc regaLrdeti as, Iightis probabîle ilit tie
olti vica' of an infinite raie of coitdctsatioî requires revi',ioît. andt
that tuic vaisc oif flie rate of cotttletiniin of steani on a tal
surface, as. dclcrntitîed liy Ilte tatltior". jureviotîs cxpcrit»cnts, is at
icast a ftrst appuroximationto elte frutits. Tite tîtesiiti ai i'ustte is
one of ftîndanteîtai importance in flie lteory of tuic steant crngitte.

-lait flie autitor-, itase '.iown in flie luaper aireatis quiteu thita. if
tuic law (if condensationilucre prtiom'ctd luenitted. a tîtutîber tor
untcresîitg liructicai dedcitcionsi cari lie atae, anti îmobliaîî ita'
bc soiveti whiict htave n01 ittierto becît regarulet as antenalîle
to ther titan cirpirical'ti îalmntn.
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THE! JONU' UMN ERFED MECaNICAL STOICER furasace is being lired withosî steami in lise boiter. Tise relomti k
[T i% over so0 year-4 sgo silice lise first miecisanicai stokr wa, lirs i lledl with coal, level, or a littie above tise tuyere blocks.

msade. In 87$5 janses Watt patented a device for pu%îsing Ille Vire is tisen sîarte-d by placing kindiing or greasy w.asî,e, lighîed,coal fronta tise front end of tIse grilte, aller il was coked towardsi along each side of the retori andi opening wide the -tir ciIaniser
tlse bridge wvaii. ht wa% worked isy levers and (tie prinse object reacising Io thet uyere blockcs. As soon as %ufliciesi ila .
wa%. Io [revessî sîssoke wiîet using bitussîinous %creenings. Sisace raiset 1 run tise biowcr, air cisamber opening is ciosed, blower il
tises 111e ise.. inaventive gesîita in tise vorid lias been %triving to u,.ed for furssibhing air, and lire will be biojit tap ver), r.lidi>l.
perfect a anoecfurnace. Coal being is the hopper, andi the rant pluniger ai il% forwar.i

Tise snisiber of snioke preventios devices which have been in-
veisteti W legicîs, andi tise tmer of failurtes also icgion. Asnong
lisoM' of tie presemît da>' fer whicis considerale ment tan be
ciaissiet i., tise

derfedt Me-
c h anti c ai
Sioker,wsicis

truly &nsoke-

device, andt
(Isle wisich
meet% tise de-
nsand for
e c o n o ni y 1?4PROVEI) JONEte UNDERFEE) MECI1A!ICAL STOKEri.
wisicis i.% now
No esusentiai in ail power plants wiscre steam is taseti. To gite siroke, when more coai is needed the ram plunger is shifled b>'
our re-tdcrs a better tindenstanding of luis invention we give some moving tise lever; coal then faits in front of plunger andi tpon re.illus,îraîions herewith, as weii as some particulars of ils construe turn movement is forced i mb the retort, tisis movensent beisig re.
tion, operation and application. peateti until sufficient fuel is in the retort. Afier lire is isroperly

Tite -btoker consisls of a %teani cylinder or rain, with isopper for started, neyer miake more than two charges of the tain ai a tinte,
holding the coai, osside the furnace proper, andi a retort or fuel au by so doing green coai is forceti into thse lire, whicii wiii pro.
magazsine. isi%ide lise fumnace, mbt which the green fuel is forced d*sce imperfeci combustion andi consequentiy s.moke.
by mean% cf the ranai; Tuyere blockÏ, for the admission of air, Air, ai iow pre.ssure, Seing admitteti mbo the air clsamber andSeing pliacet! on eilher side thereof; thse retort containing ait ils lhrough lise tuyere blocks, over the top of the green fuel in thelowet poinat. andi at a point wisere tH6 lire neyer reaches, an retort, but under ant Irougs the burning fuel, the restait is tisat
ausciliary rani or piher by means of wisicls an es'en distribution of tise iseat froni the burning fuel over tise retort slowly liberates tise
tise cai is obtaineti. $ras from tise green filet ils tise retort. This gris being ihoroughiy

Dy means of lise ramil coal is forceti santerneatis thse lire, each mixed weuh thse incoming air before il passes througs the bumning
charge of fuel raising the precetiing charge upward, unjit it fuel above, s-ebults in a bright clear lire, free froni snsoke, ansd the

compiete consumption of ail the
iaeat producing elements in the

~4 fuel. Tiseretort beisg air îighî
- fromn beiow, andi thse fuel being

- '~'- ~'-ein a compact mass in thse retort,
lise air wiii linti ils way in thse

- - direction of the least resi%îance,
which is upward, cansc-quentiv
combustion laites pîlace only
above tise air blits, isence tise
castings of the retort arc aiways
cool andi not subjectian lise
action of the lire. Tise incomf-
ing fress fuel frons tise retort
forces tise resulîing a!is and
clinker over lise top of tise
imyere blockts on to tise side
plates, frons whence shey niay
be removeti at any lime wih.-
out in tise least interféring wiîis
tise fire in tise centre of lise fur-
nace, resuling in a isigis, even
lemperature &t ail limes.

To qecure tise beý,t resusis a
iseavy body of coke bhosld as
ail lime be carried in tise fur-
nace, as riearly like tise illutra-
lion as possible. Tise anounit
ot coal consumed is rcgtitated

TinAuLKEy STuRET ST^ATIoN, TomtONlO EIXcT$tîc LIGitT Co. enlirely by tise quanîity of air
forceti in lise furnace, -o thisareacacss tise lire, whieis point il does not reach unlil il has been wisen litile steam is needed lthe quantity sisouiti be reduceti.

colcet, whcn an ils coked i sate il ii forced upward ini tise lire. Tise Jones' stoker nia) be appiiedto practicaily ail types of
Tise gascss Seing liberateti snder lise lire, andi ai tisat point mixeti Sucis. Il wili also bun any kind of bitunsinous or lignite, àlack
wilis air, mtst necce-atilv pa%,. tisrugis tise lire and iSe consunset. or screenings, witis a 3substantiaily smokeiess stack. Tise mnana-
litas gi%ingr tise beneit âail conmbustible malter in lise fuel, facturera claim tisai competitive t et have siaown a difrerence Se-Air ixi fobrceti, ai a low presure, througis tise Tuyere blocits, îween tise stoker andi ordinary isanti liring of from 3o 10 3: pet
uniter Ille Sssrning fuel, by means of a biower, operateti by an cent. in favoir of tise stoker.
intie1 endent enigine, or frons a lUne sisafi, if sucis arrangement can Another ativantage ciaimsed for lise device is tisai il reinove: tise
be matie. ne-cessity of iigi cisimr.eys, anti is tiserefore ecoisomical. Ta ilius-

Au to tise opeiation ofithe sutoker: We wiii nuppose that tise tirate, Wt us conuide tse diffetence in cost bettween Iwo pow

1% 1)rit, ilioCA14ADIAN BIJECTRICAL NEWS
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O'atslà f i,000 Il. Il., ae Ssiih h igh cliintcy, tnatutrai draft,

aj pinai tiri.:it'e', aid tise aiher fitîted wilh tise Jones' Uîsderlecd
qtas i t oktrr. Tite' cost of the ftrst platnt, txclti.ivt' or tise

bujidttg. ,ttlî ie c spproxuisate ly ( telt boiter%. iiucludisg %etitig.
kotdi lit.- clifilice, Sà)' f>a feet itigh l- -,' ii dililei cri

S4.50.li tise seconld 1I:Lent il is snece%'.ary to po it only cîglit
b~lr.to gt tite siniCe'i as' fêti' at powser is coIScertiit't, lt'av.

CROSS SECTION StUst'trCt FURNSACE IN OPERATI0Oe.

iig oui of tise question for tise itresent tise increascd efiiciency, andt
a short staeck of frain (%t),t i thirti' ect isigi beitsg sitiTtiiLit
Tise coms of tIse ciglît boilers, itîchtding tise sciiing, '.vould bc
Sz$,Sîso, and luis, togetiser sviti thue stokeru and lise clisitîney,
utiLes a' îOîai Of $.35,800, or a savilit; ii tIse first co',t of $4t7,-j

'sisich s% more titan tise cosI of tic chtinsscy. Thsete iii %I.o a re-
disciiosi in boiter repaies,, interesi, taxes, etc. We conte nexi ta

SizF oF OPP',t%G is BOILER i'RO\T TO iRECESVE
TritI J0'FS' STOKER.

tise sas viag of coal. Taking tise pliant as atbOvc %pecifleti, tell
batileri. bursing 5-%Y 400 pounds fier [tour cach, ansotintiag go
t't'cii% toit iper day of tcît iour,., w.illi biand firiag, «igainst cigisi

boiler'. burning tise samne quaaîity per boiter pcir hsotr for tise seime
resuls =sixteen tons daiiy, or a daiiy saving of four toast cquai

ta (%v<r $3.000 Yt!.irlv. %Vc have, tliere.forî', a1 'aviitg ini 1»1 t iL't

aOf $4.700, 4atoti i V'earl«,' .. asîilg of ('t'el $3,000.

pa: ly tsf ()itairio' .itd, 8oC; ii:îta .ir'e leiiltliig, 'rtictoitcî
rlîey have t-esciiit y tssiieci a5 lianstllsok de'.eriptisî j'etf titt- 'îsîk er.

its wlicie re al'io rotniii.stuy salisabît' table'. antd allier useful
data.

SPARKS.
A. eDosall, lectrician, Ncwv fleier, Bl C., is reporteti ta have

gtnc osut oif busiitss
Thse itncorpotraioit -inntoiacel (if tie Rotiary' Enîgire ('wîipany' oif
%Vtstelloc<, Ont., s'. itîs a capital of $2,oo
Tite 1 toit l'.lcctric Co). are bîuildiing a 400 font 'saler clo nt .\i AInter

['.aile, sih it ti% ex itecteti î'. al pnuve a greaiatraiindi ui
5uîiiiîiel tilunsti i

The Cliaicau Froteînac i [otel iii Qtichsc i'. ntie litateil ly four liaIse
cock rendi Wilcox lso'lre, whiiclî have Isect in'.ialleul in the iew% wing
rectîlt l>Ctstpicterl.

The city eîiîincii of H alifax, N. S., is nusw îliscusisg tic qîîeýiion tif
insialling a munificipiai l ttic liglit lilafli. Tite tuai fins li'.cen le.

léirdoti lt? ic kctrician fcor a repoîrt.
Tui Dason City' 1Eeti ic Co. i;t aplîlyîng for itncorporai on te) utptlly

Cecric liilt , lient %nt powcr ilirougitst th Ciiy andi o itlîis a raîlti
of! 200 liile4, aýS Weil aS 1 1ta .rte an CleCtriC rîî.y

The Canadian Gencral E' ctric Compîany hanve clo,;rdtlt ic uniract
witli tise Latrentide l>ul;î Coîpany, ai G;rand Nîcre, Queî., fi isa 55
kilotuait niodfertct Sîserl durrent îlynatiias, witiî islai bI pasci' anid
îtistuments comîîlec.

A sîsecial mtsing (if the Nlcrciant's Telc1îlinc Cusîîsîsay %va., lieli
in Montreal hast mnnh, ai siltici il svas annatiacci <lai tic Comtspany
hall aluiineul iuthority *ta tîicrrcasc lis capiîtal ti $s.ooo.ooo. lThe
anaîtal mteeting wiii hic belli an tilt second Tlîîtrsdy iii Apsril.

The Londorn Electic Lons 1 any are incrcasttsg tl generiting cilincity
oif thîetr station ili taet thunlirge denianus fotr liglt andotIr ind' ani ave
isiaceci an order ssith thse Canadian (;enerai Eîectrie Coumipany fi ne nc
libeit standard 300 kilowatt %ingle i liaeaternators . ant îwo tbo K. W.
lrcct'cîsnneciedi flotter generators osf ihir laeI tpe.

Tilt Motnta Coton Company. of taie>fielîl, Que., lt.eve jiisi
îîlaedî an order sviti tise C'anadiin Gencrai Ilcciric Comîîpany fer ito

60 Il R. thrc phase gencratars, tus lie dlirect-conntecicîl tal tttrlines.
Thîs installation is a duîslizae osf th generaitors inçialieti ly tilt Cana.
<liait ;ecai Electric Comp~any river a ycar agis. Wiiî titese fousr
geacrators anti station apisîsrus tise Compiianîy st ilI have one te titi tllst
itodwem power stations on ibis continent.

Tiselthni Electric ('ornpany is ssîing thse Oiiawa Electrii Ca. for
tlamanm and i îfringenscnis af the charter gmanicîl ly the City couacîl of
fiit in 1894, liy whltch the liat conspany were granîcîl Ilte eseitîsive
îirivilcge Ior ciciric iighting. Tite Ottnwa cami-sany conteiit thvir
righ in ereci isoles wiii tise City of 1 full, for ligliing Wîrîse . à5
esu>!C55ly guiar-tntc ta thein iy a ls.awiasseri Il)- the ciîy caîsncii six
years previeus to the Hfuit company's charter. Tise case is lscing
biiieriy fasîgii.

At tise annual meeting of thse Lachine Rapidis 1 lydrauic & iatd C'a.,
bell in Montreat rc'ently,, tser inancial siatement (tir tlle yecar cndilng
Dccemisecr 31, 1897, siiossedtihat in tise fasi iwo mnstît sutfiirieni
revenue hsati isec carneti ta pay tise interrest <if 6% an titi >ix tîsinlîs%

bsontds. Orer 1.000 CuStonsier' vtcre on tise fine, anti in tise neigîtttîr-
hondi Of 25.000 lighîs hall iscen in'.'aille. t wasatnnntince(l thai a five
)cars' contr2ct hall iscen sirneti wiiis tise Imperiali Lighi & I<îswer Coin.
pany. iy which 1505cr for lighiing. etc., %%ouit le suicîiei hy> the 1-.a
chine Company, andi useti for liglitting tilt cati eaul. A cîotiract ?iaî
aiso bcen signerd witi t he Standiard Liglit S, Powe'r Coi., tg) mîisly thisct

wîih power for siraigsi current purposes, anti, in tîra. Ilte Siantiatt
Compsîany isat ac utireti the entire plnot, franchise anti bu'.inc.s of tise
Tempsle EIcctric Co., anti wctld muke piossession on NIay t si

Tise teiegrapi fine ta ise is iy tise C.l'.R. býciwccn MIonirt.si anti
Vancouver, referreti ta in a receni issue, %i c(As $250.000. The: mtir,?
to hi' 11-1t will lic of cOIPper, 300 lis. 10 tise mile, ant il wtî i vtgt aisîit
450 ions. hI i% beiisg asanufatctureti lîy th Domsiniona AVie Ma-.ntîfacitir-
ing C"., of Lachine, Qsle.. andi '.siii b testi a.i 'NIcGill t'nivçrNiiy
untler tise directien of the oicers of tise: Comptany. INI. Ja.. Resua, thse
Montrent sisperitendeat of tise canspan>. gives saine iniet:siing tîrtails
regardin, thse construiction of the fine. Tie short pi'ce; of ssire stiili
wih he ascii Io tic tise iciergrapis wires ta tise intlaassiii have a total
weight of 654 tons. Allowing tsso incises -Iick lbtwcen cadti îsîsc,
owing io it b>cin;: inip)ossilile tai draw a fine pcrfcctl. staiglit. teiii aidei
four miles of svire ta tise fine l>cîssecn %Montrt'a.l antid nattr
Lcas'ing a1 sinaIll Isurdic of %vire with cadi lineman for' repaie itil user
csp 2o miles of wire. The joints, which il is nccssalry ta îitai. ai tie
eani of each bondie, wiii reqaire onc asile of w ire.

MNi. H. R. Lcydcis, nînnager of tise Cataraci Poawer Cts., lia-, matie a
proposition in pumpî tise waicr ýuppiiy of tise Ciîy of i lamilion, Oni., lsy
C!cctric pow."'~ 1 le agrees to ceed ai tise Ilcac is îill;ing femmets eicic
matons ant revolving screw 3sans;s of suffi'cicnt caîsaiciîy ta pusir ta,
ooo.ooe gallons lier day. andti 10rct ait the liigtî level pitisng hitise%

illsaior'. andi pump'. ant suppiy stîfficientix;swer its psunit) frtous tue siains
ta tise: higi les'ci reset-voir 2500 gallon. per la>'. Tise ctinilt-tny stlit
L-cep thiseusmis in ajîcraition fan one nints, use isa ie Cit) %t ilt lie e'.p<'ciel,
if %ati4.aetory. to pa>' for ihem nt tise tcertiinzl cosi. oesil us cscreui
$25.000 Tise: price tai lue paid isy tise cil>' for elcctic colrett necessaý.ry
for ptimpiag the: waîen rc<iuireti is piîiced at $13.000 lier Y-a1 fief Illte
first i,6oo.ooo,ooo gallons pumiscî la bois reservaîr'., an i <k Ceat i' t
cacis aiîliînnali 00.000o galion'.. Tise camîsany ciainis this usc alrWitt
tact tise reqiiemcnts of tise firc uaticrwriic:s anti saver tise ciiy more
than $20.000 per yenr.

.ýPrii. 1 14S CAMADIAN EL13CTRICALI NBWS



CAN4AD1AZt 10I.HCTRIJCRAi iWS
April. mt~.

After miature dl jlerati.n the iluLlkLer of thit journal hais decided to devote al certain AmIn cftitah ot t aa a etered itl)îatneiaherel, itt ocdanilcal and cetcricat formtula a,,d iathernaticat problems atili Le dictîsaditluîirate.isd as far ais pab e exitant uiîeOt.A h
te,îtàest of the edutor, 1 lhaveeit ih pheaure unlertacen tu contribute tu thlî departmetit regularly ecd month, and befort divitusiig actual mathematksal întl,lelnî, itb I,Mîsfy j:,înoduce Ille suisect At mue.

ut li itign ary obet ofItti ,trparîiient il chkfily tu incffaje the vatlue of an already vatuattie palier. by ptacing in ihe handu ofe'.ety engineer atho thm iu knot',,oifth itunai frinillesof mâihtnaici, Acmotra iletle n 'yàlittle %tudy tu inatter the mot intricat mechanical andi electrica firnu.M..1 0.Illult ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~a> %-lal nilfl£W)k n )llctnýfnrdn udt oti oml hti i aYcalwea buaguety underatooti, andi very feinir>'sttirl t.1.idegitztiti otherwabe u',,tîoti woîk gwacîlcai>' ual,îttrîîite the rmstter.Jqît t . ata iarticaitar pdnt î,nr aalcul.itions atiotlti comîmente Lecame a malter of rieriotta îhougt~h, and puit experienct ball tu b. carerul>' cun ilteatig i%inid th. tact iltt hert art mîa,,y ieaI!>' jno. engineers wboie earl>' education has, ihrougb fore of circumstancts, Leen iteficitiat, and man>' otIteis wbo, tarýUrý atjjrui( ale vilt been abte t review itîtir eari>' educatiou, for ytaro. Knowingx Ly citlervation andi taperience the great n.cessihy cf baving a thorough tubneýduoet,ît ftille altemut ing tu tligeut and calottate eoleltia, Anad the alitmut 011r imii>vuibility or the %tudent amrvirix at a aîisactory clIntlusion ni hii %tudîa Mitatboraugla kosieite Il( tile pdnciate of iiiattîenatic, invletil, t have decideat tu commence ai a point andi carry o111 the programme rîuilined in thi% journal-,îne ' , 1 ilIlle Luridatlon Antd aIl'aaîîcinc Iîy tai>' Mages untul rtetwpindpjteundenlyinc tht malit obtuatandl difficult formula can lie reatlily explaineti anti taiily uniertoaa. 1tattîU.unte t le itiveti front an e.lucaîilt Icf thili kinti, couplet witti pracical mlecitanical abitit>', f toc wel: understocti to requiT. comment.lle lirogramme athlch lia bern outtineti for tire ucceeding nine unonhi witi emnLrae,
l1ecu.lwA ettNiDfniin and explitation et Peincipe uf, andi methoti of reducrnun to ecmmun trt'ctions, andi vie %erba.

SI>AIKA2aî.CNCITî.5 imauaa1)elniionandi exlanation a'nt peacticat demonstrationa ot.CvuaicuAsti N utîuîs.MauximT-)f,îo andi eaplanautona of, %ih practical biais.
.SQutitî Asti Cemait twor-l)efieiîions Andi txasatios cf.
S~mAYTr VALVE CAIXULATgONs-(Sieing andi atier l'; el)-l'rinciples of, with practical demonstrationa.
DIL>uL'. CO urauICiîr-Sa rittî. jintaand itama, ironAnmi steel Piaue-astrenath of.wiuîî tomula and practical.-oaatoasi il ont Ille itetntion tc, tUi thee columrns witb a mas ufit iures hastil>' compiteti withaut reference tu any prdt.zular chiett -. o the contr>' caery irubtm wili ltcare(utly thou.lct oui, antd ont)- such information guen as ai b. cuse tu )-ou, andi ait effort wili b. moade& baseti on experience andi a kncalecige of tht re!rUlttitsîg, tn maI,hib series of iti comptete la titry atarticutar. 'V. 't. 110>111N..a

lAktmCî.x XII.I
REQ4IRJH SUZE 0F LEADS IN CIRCULAR MIS.

A Mil. i% j,ýg cf an inîch. andl written decimaiiy .ooi. The
ares cf a tcirele 1,6 cf an inch in diameter is termed a circular
mil. sud a giesi mnsny itire tables exp)re.ss the area of the
cross section of a %vire in circualasr mils written symbclicaily
C. li. Rtîles for the sizes cif wires as ne'. with in enigineer-
ing practice for given re.sistances are ofien babeci on circular
mils, auid incide a constant for the conductivity cif niaterial
cf whiclî wire is counpoed. Front this, then, we can constraîct a
formula for the calculation cf th,- resistance cf wire cf whatever
material cenaposeci, se long as we know the %pecific resistance cf
the niaterial.

Ccmnmercial copper wire cf go% purity, one foot long and cote
C. M. in crol;s -.rction, is saici te have a resislance cf t0.79 ohms
at 75- F. (appîroxinaate). In accordance witla the rule that the
resî%tanice cf a circular condauctor varies inverseiy wilh the square
cf its dianacter and directiy witlî its length. we can construct the
fcliowing wcli-known formula fer the detcmina'.ion cf resiNtance
cf copirer wire:

Example (aol: A commencial copper wire one-haif an inch in
diameter ha%. a specific resistance cf 10.79, wha'. is the resilînance
per foot ?

t.4 inch =50onmil-4.
.Son, = .250,000.

10.79 -~ .250,000 =.000043 ohmsi per foot.
Exampie (i a): A cepper wirc 5,000 feet long, with a cross %ec-

tiona cf 8,000 C. M., what is its reNistance?
10.9 C500

8, 6.743 ohms.

The rcqtiirt!d cross secction of a wire in C. M. is equal te its
iengtlî dividcd hy its rebistance and multiplicd by i0.79, or

C.M.= g-X 10.79

The rcquircd cross %etion of a pair of leds in C.M. fora given
drop i% founti tubhe equal tu the predue'. of the length of leadâ
multiplicd by nunaber cf lampa (in parallel) by 23.58 by ltic, minus
the percentage cf droit, and the whcsle divided by the re.si!stance
cf oite latnp hot multipUied by the percentage of drop allowed.

C.M. or dl = L ii oi

or what is the sIamc ihing,

. M7 QXX N xaoo1.x 0-%
R 5'

Exanîple IIl:>: Ten lanips.arc te Wc placed in multiple ai the
endc of a dotuble lcad îoo fect long. The rcsi.aance cf each lamp
whicn hot. bcsing 2:0 ehnas, whal nrtit,' W t sectienai area of the
wire if a drop, ofi, is allowed on E.Ni.F. ?

21.58X Iox~ 10 100-5

lixsea cia titi santi fîmllowi ng oti the principle. laid clown in Ohm's
ILaW, tl li fallowiusig formula il, ofi en givei as a ready nîcan.s ofdemer-
îiiiig tîte recquireci %ize cf wire for lictie or >ecoiîdarv iiicandes-
crnt circtàs

C.M iý$xLzxN

Where C. M.= Area in circular miil..
L. =Length of one aidecf lead.
IN. = Number of lampa.
C. =Current required by each iamp.
L v= NuMber of Volt s per iamp ioss in line.

%'hen lamps or groupç of lampa or other appliances art! placed
a'. différent. distances from the generator, appiy priniples laid
dlown in examiple ; or, roughly %taled, determine first thesize cf
wire required for each iamp or group, as if on independnt cir
cuits, starting front the dynamo, thçn combine ail wirt. running
in saine direction.

DF.TERMINATION OFTHE MEAN I>RESSURE TtROUGl.
OUT THE STROICE WHEN USING STEAM

EXPIANSIVELV.
Considering recen'. advances iii modern engineering and i-

prov'e appliance. at hand, an article on this subject is pert:aps
superfluoués. There are, however, such important principles in.
volved aîîd such useful information obtainable, that the author
feels jua.tificd in referring tel the subject a'. short lengtlî. Since a
large proportion of my readers are operating simple tion-ccîîdens.
ing engines, the author will deal particularly with this clas, and
the principles involved can then be readily applied te conîpeund
engines cf any type.

The engines te which many cf us were first introducedl had
what is styled a flxed Ilcutoff." whieh teck effect at slmost snv
peint between start and finish of piston travel, according ili the
views the engineer laeld on tlle question of working tecm expan-
siv'ely. And speed was ccntrolled bymeans of athrottlingde'.ice,
arranged te reduce or raise the pressure ag-ains'. the pisteon as
occasion required. This type in modern practice is nearly obso.
icte, and wc have in itls steadi what is termed an autornatie Ilcul-
off I engine, arranged te take stearn at beginning cf %trotte at
ful boiter pressure, and regulating its apeed by means of a vari-
able Il eut-off "-that is, initial pressure against piston on adniis-
-ieon remains constant and varies only as prebure on boiler varies;

-and this pressure is maintained against the piston as it tmavels
wi'.hin tlle cVlinder te a peint cf the stroke varying in direct pro.
portion as the load on the engine varies.

Thcere.icallv, then, if we had ne eut-off until admission valve
clos.ýed at the end of the strolce, the pressure of *he stramn against
the piston would remain the sanie, and a diagramn reprcewiiing
the operation cculd be drawn as relpresen'.ed in Fig. .5, wi'.hin the
letters, A, Il, C. D, and the pressure against the piston can be
readily ascertained by a simple process at any peint of thc.stroki,
and the mean, initial and terminal presures weaald at aIl timeN bc
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equal. illî,l the mneani effective pressure would bie initial pressure

olinus Ii.ck pre-sure, and could be equally a% readily determitied. ti

Ltt u% note suppose that whetî thei piston li reached al point

fqtud in iitamîce tu onc-tîtird of its travel, the adnmission valve

closes anîd cut-off takes place ; the piston then travels the remain-

ing two-tliirds of the distance by the expanîsive force of the steani

alrrady adniitted, and sulpposing that expansions would take place

under'imitheriliaI conditions, that is, that the te:nperature of

stea:II reinaitied constant, it is clear tuit as expansion inecas

Preb%iIre decreases4, conseqUently the terminal pressure of the

stcani will be very mnucli less than tlle initial pressure, and tduit at

agit pointI in the stroke between one-third and the end, tlîe pres-

,ure w:ill lbc le',%, than the point immediately before and higher

tlîan the iext succeeding point. If, then, wc kîîow the initial

pressuire of our steam and the point of cut.off, and can by anày

aleaus detennine the pressure at the respective points ofilie

stroke, we can by flnding the mean of thiese pressures tiais da-ter.

Iline the mieun pressure on the piston. For tItis purpose, then,

we re.arrange Fig. 5 as illustratedl in Fig. 6, and divide this int

% * M k e 0 1>
FIG. 6.

any even number of points, talcing care that one of these points

shall coi:icide exactly with and intersect point cf cnt-off.

To do buis we first divide the cylinder mbt an equal number cf

part% by snbtractinic the ninierator from the denominator cf the

point cf cî:t-off expressed as a fraction, and if the result is an even

number abolie six, the denominator cf the fraction is the niumber

of eq:îl partq into which the cylinder can be divided so that one

cf the ordinates vrill exactly intersect thc point cf cnt-off.

Example.: With steam cnt off ai 1* cf the stroke, what number

cf part% muîst the cylinder be divided ito?

As pKr mule, 15 - 3 =12-an even number above six-therefore

cylinder must be divided into ta equal parts. Il will, however,

wery fequently be found that when the numerator is subtracted

froni the denominator that cither an odd number or an even num-

ber Iess than six is tîte result. In cither case, double, treble or

quadruple both the numerator and the denominator, and il this

does not answer, increase fraction until you get a fracticn giving

tlîe de-.ired resuît.

Example: Suppose steam is cut off ai X stroke, into how

niany equal parts miust cylinder be divided ?

Proceeding as per rule, 3 - a =2, an leven number less than six,

wliicli will not afl5wer.

x3 ' x wlich is still toc, low ; we continue the process uintil

we reclî
Ili ~= %=12-4 =8, an even niamber higher than 6, and cylin.

dem cau ilion be divided into 12 equal parts.

Fig. 6 then represents a cylinder, and ive proceed tu divide

into :2 e4jual parts, with cnt-off taking place at 331 cf the stroke.

Eaa.-l cf the dotted ordinates iii tItis diagraus then represents the

position of the piston expressedl in z5ihs cf piston travel. l'oint

of cnt-off, or X cf btrcke, wiIl equal 4 cf these parts. and Ille

pressuNire of steam at ist, 2nd, 3rd and 4th positions cf piston re-

mains constant.
Wlhen piston is in position, A, B, ai 4, cut-oif takes place, and

tQ.R, exhausi valve opens. If stean tilen was expanding

uuîder truc isothermal conditions, the lines, c, dl, e, f, g, Il, etc.,

show thie gradusaI decre.s:ng pressures cf the steant due tu ex-

plion and pressures represented by letters, A, B, Q and R,

>how the total value cf the steans during expansion.

To find the pressure of the bteans ai any one cf thte position% of

of the piston during expansion, multiply absoînte initial pressure

of sîcans by number of ordinate ai point of cut-off, and divide

tlîis result by the number of ordinate at which pressure is desired.

Exauliple :Witli steani admiitted atl 8o ibas. gauge p)ressulrt, find

lie pîressulre at each cf the Ordinates in diagrain.

80+ 1 5=95, absoluite pressure.

95 x 4 =380, value Of steaul PrcviOtls tO cut-Off.

Then pressure it C D= ý> 76. pould-t.

.K

To fintl total value of Nte:a:î during expanslioni we require tu

ind area of space enclosed by A, B., Q and R.

Fur tîtis purpose we adopt the Simpstiii mIle, wl:ich is : To tlie

irt and Iast ordinates add fouir tintes the suni cf the even ordin-

ates and twice the sumi of the odd ordinates ; cne.third of this4

sum equals the area.
Theti 4 or A B3= 95 pounids.

5 Or C»zý< X4=304
6 or E 165. X 2= 30
7 or GU = 14.28)(4=21712

$ Or 1J=475 X2= 95
9 or K 1-42.22 X4= t68.88

10OorMN=38 x2=7
its orO0P= 34.54 x4=138 .t 6

t2Or QR= ;s.66

3 1 125. 8 2
Value dtiring explans-ion, 4t8.60 Il

Before expansion, 3Sc pounds.
During le 4,8.6o

Value during svhole stroke, 79,4.6o

If, now, we divide by nuniber cf ordinates used, we get mean
pressure against the piston throughout the stroke.

798.60-' :2=66.55 poundti.

If the engine piston was ruanninig against a plurfect vacuum:n, then
mean pressure tbroughout the stroke would bc th it eauî effective
pressure on wliich tu calculate power developled by any tengile
in doing work, but this rarcly, if ever. happens , therefore tIl. a
solute back pressure ugainst the piston niust be deducted, and
we get

Meani -ircssure - back pressure= liean effective pressure.
Exanîple : Finid nîcan effective pressure on the piston of a nion-

condensing engine when mean pressure is 66 lpountds pier square
inch and back pressure twe potinds above tîte atmo-iphere.

2+15=17 poundis absolute back pressure, and 66-17=49
pounds meani effective pressure cf steami on piston.

When principles cf calculation are understood, formula for cal-
culation can be considerably %hortened by use of logar:thms,.

ist. The hyperbolic logarithm cf the ratio ofceut-off invreased
by i and multiplied by terminal pre.%sure equal-s liteau press-ure.

2nd. The hyperbolic logarithmn of the ratio of eut-off increaed
by one and multiplied by Initial pressure, and restait divided by
ratio cf cut-off. equals mean pressure.

3rd. Second rule minus absolute back pressure equals mean
effective pressure throughout the stroke.

Example of Rule i : Cut-off takes place at Y3 cf %troke ; the
ratio of cut-off therefore is 3- a=3, and thc hyperbolic logarithm
Of 3 is 8.09861,

.*.098+1 x 31t.6=66.39 pounds. mean pressure.

Example cf Rulets 2 and 3:

1.098+ a

95X1.9+ 17 =49.4 pounds, mean effective pressure (M. E.lP.)
3

In addition te, finding tlîe mean pressure by process cf calcula-
tion, vie require also te find the mechanical efliciency gaincd by
cutting off steaffi in comparison tu stcant be:ng adm:tted dur:ng
the wl:ole cf theitroke. This can bc fourd by dividing the nican
pressure-bylte terminal pressure absolîtte. Then <6-.31.6)=
2.098;- or exlwessed briefly, the mechanical efflcicncy is the
hyperbolic logarithm cf the ratio cf cut-off plus:i.

Finally, on this subject, we wanî to tind te co-efficient cf
efflciency or a number exprecaingr the practical efflciency cf the
%tcam. including the effect of expansion as compared wiîh the
duty of the saine steamn without cut-off or expatnsion and loss by
back pressure.

Rule:
Nitcaneifiepre,.-ure X Lengîh ofsrotc -Tcc-efficient cf

At,.olte pree.ure x <Length o<âd-mitsion + =Thrnc>-ecicy

Example:. Find ilie cc-efficient : Gatage shows So pounids;
stroke ta indhes, cut-off takingr place ai 'IV cf strolce. and mean
effective pressure is shcwn to lie 49 poundlî, piston having %C inc
clearance.

8o+ i5=95, absolute pressure.

49Xt12 .588
__.7 =588+403.75= î45 cc-efficient.
9 (4.25) =i03.73
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ELEGTIRIC it/CILWItY DEMRWTMOJT.11
DOVER MUNICIPAL ELECTRIC TRAMWAYS.

WHi have been favored with a copy of a pamrphlet
containing tan illustr;îted description of the Dover
Municipal Elcîric Tramways, constructed by MIessrs.
I)ick, Kerr & Company. It wilI be remembered that
about o11e year ago NMr. J. A. Rutherford resigned his
position as chict engineer of the Canadian Generalt'
Electric Conipany to accept the management of the
clectric traction department of this well-known en-
gineering firm.

The city of Dover was one of the first in E ngland to
adopt electric tramways on the overhead wire system.
Trhe pamphilet states that Mien, early in 189», the
Counicil was considering the question of railway con-
struction, a comparison of the capital cost of building
traniway.4 for gas and clectrie traction was given as
follows

Car'.(apet 40o~tttL. £5,6om Ï 4,620
Tia ilers 66o 6j

For working the respective %ystems offers were made
of !/.d per car mile for gas, and 6d. for electrici îy, the
latter to be reduccd to 4 '1ýd. if the mileage exceeded
240,000 car miles pcr antnum. rite saving of a hiaîf
penny per car mille, it was considered, would much
more than pay the interest on the larger capital re-
quircd for construction.

Tite road was construicted during the faîl o! 1896i
andi following spring and ssummer. The rails useti are
of the girder type, weighing 87 lbs. per yard, andi are
30 ft. long andi 6 in. deep. The gauge ot the tramway
is 1 fi. 6 in., whici %vas determineti hy the extra-
ordinary deference of the framners of the Tramways Act
of i189o. With the exception of a short distance the
tramway is single track. The conducting system is of
the usuial character.

Owing to the shortniess of the fine, it being only
about 3 i, miles, no feeders were provitied. The current
is distributed from a central switch pill;îr, about 4 leet
high, of cast iron, andi divideti internaliv int two
chambers. The rolling stock consists of eîght motor
cars andi two tr.îil catrs-. Power is obtained from the
Dover Electric Suipply Company. The fare chargeti is
only one penny.

ELECTRIC RAILWAYS AND BICYLE.
.%IAjok 1. B. B3rown, in makingitis annual report on the

street railways of l'ennsylvainia, states that the receipts
of the mtate street railways have considerably fallen off
within tite past twelve mionths. He regards the use of
the bicycle hy botih business people anti pleasure seekers
as the main source of the reduction in the traffic o!
rnany !street railway companies. lie fends that in chties
where the hilLs arc stcep and less favorable conditions
for bicycle ridin g exist, the railway companies have nint
beeti affecteti bv it to th e saine extent, but in nîany
places il cannot ble gainsaid that the bicycle bas become
a most formidable comipetitor o! the strect railway. In
order Io secure substantial confirmation of this view an
observation îvas mide in a leading street of Harrisburg
about two monthls ago. 'l'le observation covereti two
Jays, front 7 o'clock in the niorning to 6 in the evenîng.
During that tinie 6,078 persons passeti a given point,1s,902 in the cars and 4,3 î6 on bicycles, Le., 67.7 per
cent, on bicyles anti 32.3 per cent. on the cars, or more
than two to one iii favor of the wheel. The figures
sectired vit Harrisburg are by nIo means exceptional.

Tite Toronto, Street R'tiiway Co. tpses c31ryitg 0out a nuinbcr
of colCttionfl titis sr'2ofl. Il i5 lirit)tti.' 11321 Ilte lic wîil 'te cxîentlet
tin Oakville, attdM la12 Ilte City' andt SUIttlmbn Eltcîie Railway wiill
lie p>urchtei and opeuvaîc i a'prl roadi. :týib ttow donc in Iit
casec o! the >.tattîci brinch. Tite City and Stiulaa Comtpany halVe 12
miles of rail laid bectween Toronto Jotnction. WVcston and Lambton.

TORONTO RAILWAY COMPANY'S ASSBSSMENT
CASH.

TîIIR l<tng standling Iitig.îlion os'r te isesmnent of the poIeý, wites
.trid tracL' o tite Toronto Railway Company was settled lait ttotlh lith3e Court of Appcal, jttdgîtent being given in favor of the cil>'.

Wie the cily malle the a%ies,-.ment on Ward i lasi year, the Compîany
aptpealrd tu the Co.utt of Revision, whicit susîaincd the.t snitent
'Ihen lte copany ap1eaicil ani brttuglt the malter before a ikcch othic juui 'es, C.1111se of judge btct>oug.ii, County Judge of %Voik,and1 th enio. jdgs cf te alýij<itg cotflies, Dattneli, of Ontario, andJ

Ic *il)[ ri, ofci 0 w ldecideci in (avor of the contpany, lu(dge MNc.Dcu -lit discntin,. In the ieniime thei Assessitient )eirtmient
went on and ases a he polis, wires, ec., of the con.pany in ilie othtr
ward- of lthe city, atnd in cach ca.e the contpacy sppcaied il) tite Courtof l4evision against the assessnitnt, the Court of Revision, in view cf thejudgttent of the itret judgjes in the case of WVaru i tsîttatning theappel of the cottpany. Tihis lIacc'i the city in the positioni of itcisg

liallpeliant agatint tlhe deea6î<.n of the Cout of Reviiot., and a
apîteal was taken toc litige MtcI)oug.ali, il bcint' dctttd unneccssary t0
eati in lthe other two judges in ihis instance. Ititge MD> 1 ai fIn
hea ring argumttn, revcrecd the decision of the Court cf ReviNion ced
itel<l that the cot.tparly was liaitie for assessment. Then (lie contitany
appeaied front titis dcîsion le the Câtirt of Appeal, with the ablove
resutti.

iiy lte decision lthe asses',ment of $452t277 againsî (lie cotttpany inWards 2 tc06 is conirnied for 1898, which will jtrobaitlv )ield Ik'ttlitfl
$7,cooand $8,ooo in taxes. Nexl ycar a urtitraddtition ltotiis 235<15.
mttt of about $85.000 for thei First WVasd will lie ntadc, ntaking a totai

assebstttecl cf about $540eOOO.

SPARKS
T'ite Internaltnal Radiai Railway Co. %%ill apply lu parlicîttent for an

ceîiitc cf ime for the compîleîion of its lUne tri utelpht.
Thte i lalifax l.'mctrie Trantway Comnpany wiil epend a1bout $so.ooo) in

tttaproving titir plant. Titey have just installed two large gesierators.
Lowe & Fanrell, cf Hamtilton, have bien givcn lthe contret [fo

sînîîtgittg the power wire front I)ecew Falls to Ilamilton, forlthe Catatact
l'O%% Cr Comtpany.

-Mes,rs. l'eers, Peteri & Ingç, on Itehalf' of the local gas contîtany.htav'e tmade a î)tcî>ciiin Io tite cli' to builti a strect car systent in
Chtarlotîtetown, '. E.!.

fi is reporieti ltha Messis. A. Trcmilaly & Frere, of llctrbnrtvjiie,
Que.. itave purcisei 'prop.erty ai SI. Alphontse with a view of consîulte.
tng an tlevtin railway ltie.

'rite .Sntitlt':; Falls, Rideau anti Soutitern Electric Railway Cotttj 1 nyipltiid ai a recent nmeeting of the Smth's Falls council for pevrmtission
to la>' saili and ereet polie in ltait towc.

E. F. Ilî telingu, cf Winnipeg, aint others, ask posser front tltc lrgis.
laittre tri ccnslruct an electrje or sîcam raiiway front Winnipeg iong tite
cast sitle cf Redi river ta St. Andrew~s rapitis.

AI ilieannual metecing of lthe Sandwich, Windsor and Attitersîburg
Electtie RZailway Comnpany, lthe stalement of reccipîs prîsenleti stsed a

tttcrked inerease over lthose cf lthe previcus yîar.
A tty.iaw ha,, Iten given ils first rcading in thte Si. Caitarines city

cotncii ctlhorizîng lte construct ion cf an tlecîuie railway btiseen lthat
city and ][toit Dalhousie. Mr. Il. C. Symimes is interestîti.

Tite projectors of te Hamilton, Ci'edoirî anti Ancaster Elecîrie Rail.
uny Cotmpany &lait titat the lice wiit ti built from Hamilton 10 Btrant.
Fordi. îtrosidittg titi city cotncii bitus the NMountain D)rive for $12.0mo

il. Alihoît, of Vantcouver, William Whylî, of Winnipeg, antd otiters,
li'.e petitionci Ilte provincial legisiature for tite incorporation cfitie
Motitîtain Tratnimay arnd Eles:tric ÇA)mpany, la vonsîrucl an electrie
rail%.Iy.

Tite Iilifxx Chrotticie says ta lthe cleeînic tramway scitere front
lîlias1 Ikdcford, N.S., hait ien ilti, se far as lthe Ilalifax and

lt'd(,trd conttîany is t-onct:rned. Titeir charter ita bien amendei so as
to ettale thent Io tuilti a tamtway ocly froin Threc Mile flouse to
Bedtfortd, an<l te sultîly cicîric iigitting hetween the saine two ptoit&

Tite Counicil of i'etterboro', Ont., Oaam discu..sd at a recent ncin1Itle troltoseci extertsion cf te ciccînie railcay te Citcnsong anti Lakeieid.
Tite trotttoîer cf titis ruat is Mr. D. A. Star,', cf Cornwall. wito càti'
niate, lthe cost at $350.000. Thte counécil resciveti te subn.it a hy.law
Io tite ratepayers le guaranîce interest on one-lthird cf the contpany's
exînecidtjre for to ycars ai 5 pet cent., the sunt guaranlcid not loecx-
icett $10O,Oo=

lly an rigrreetcni ncreti inta upen the comtmencemecnt of tite road,
.Nr. J. 11. Ileeintr hall a two yres' option for tite purcha:e cf lte Qîtettie
Sîreet Railraay. It is noti sai in 0 ic bus intention to, purcitase lthe road,
ant l cottsoiuate il wit lthe Quellec. 'Montmorency and Chtarlevoix
Raiwa>'. Titi otive pota-rr of lthe latter roa t ili a once tte conccrtcd

froît slcm b icvliciî . Ltir on lthe extension of lthe Qucltic, Xonl-
rttcrcncy and Citarlcvoix xiii i nmade tu 'Murray Bay>.

NMr. A. IL St. Germain gives seme particulars cf titi Itroposcd duto.
c-a service lu tic eslaliisltcd titis somt tte tween Toronto :ttd( Rict'
nitnt clili1. Tte initial car wili lic a passeniger lint pareel van, capable
of ievrtiving 25 ;tassengers. hI will lie fitteti wiit electric ligit anrd
buttions for use of conductor anti passengers, 1y which warninq niai' le
givcn the mnotorîtan to turc t0 lte right or icfî. Mr. Germaitn claints
thât lthe car uiiidl l o sufficient potier Io asceni lthe heavy gratdes btc-
tween Toronto anti Ricitmondt Ilil, ai a speeti var>'ing frot 6 Io ta
utiles lier tour, carrying a full vemrietnenlt ofpassengers. The clev.
trical cquipmcnî is titi invention cf Alr. W. J. Suill, mecieanicai engineer.
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WVATER TUBE STEAM BOILERS
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TRADE NOTES.
I Tite Pecrth~ W.îcr ork!s Co. i.. iitstallisîg two.phalc .S.KC.
iliators.

A. Gigni la' il tii.ta.ile, Que.. are :îdditg acit of tiit Jencke%
Maaclaisie. Co. % sI.ti îd.trdl biir, tu tieir qiiilt

fIciirt Morgat .& Co.. ai Monott rrai, have ltlaci-d ani arder %vitla
Ille Roti Elecîrie- Co far. a o K.%%. direct current gesicralatr.

Thec Caîiadiaa tiess-rai l-.Iel crie Conspany ha.ve soid ta Mr. Alex.
I)ob..aii, of litavertun. aile of thucir statsidatrd 2o k. %%. Edisoii
dynit:iio%.

Mc'.rs.Ne.... cLarîi Ihte. clectrical sU)ipes. have
recetitly rcni(ited tticir iaarr and saso iii tpq41 Si. jault!!
%grcs, Mitaîtrc;l.

La.rkaia & Satngtt-r. colîtraclnrs. lroquii. Ont.. hiase liur,-iisd
frat lis atada (;Ciicr.i Eleet tic CoIIIaîîy) ;a 3* liglit arc
dlymii.n. witlî fllis%.

l'lie Branitford Elet<gia & Operaîtiig Co. v;~ in..tllaig a 6o K.W.
**S.K.C.*' asJ a 4o liglit T-IS arc maelhine rctcee front tic
Roval E-Ilcclric Ca.

Tite CanaJusan Generai IElcirtc Companiy are f.uiisitiiig ta UIl
L.inde liritis Irciagerattitig Co.. Itlottrtuti. tsvo ;0 h. 1). and ane
i. Il hi.l. inîduiction iiua

Tite Robbl 1hiiîgiiec-. îîg Co. lia% rccîved anr order for two
IRabb.Aumtsîrotîg engilues. iso iîars power cacli. for site elecirie

railwav ai -'. 0111as Oi.
Tite Casîadiaîi Grncrai Elecîrie Comîpany have cloed a con-

irac-t taiii Élie crrparaiioii af l'art Atiisur fur a raîlway ctr liody
cquiipicd wiih G. E. soao iiiottars.

Si-nascr Poairier. i Shrdiac. N. Il.. lis placcd an aider with
Élie- Rollb ta Egitiee-nng Ca. for a bu or% iasewer crngine and
boiter for runîiing lias% ilour aud shatnglc iils%.

Tite Catiadai 1'.tciic Navigation Ca.. Victoria. B. C.. have
1purtliacd froni îite Caaiadiiis Gcacu-l Elcîrsi. Co.. for anc of
ilîcir seaiier.. a titult.ixlir durcc: tonnecied cett. %villa marie
%witclity-aard.

%V- J. Flechelir. of Markfiarg. liroproctor of the clctnc
liguat juani thiri- wlisch %tas reccnUiv desîtrayed liv tire. ha%. de-
cîdcd go riet inict the pîlans. and bas purc h;&..J firam tise Royai
Eti ric i..'i. a :o K.W **S.K.C.* gencrator.

Tie Canaiit Gencral Electric Campany lî:.se rccnîiy closed
a tnit.îss liaita m.tn.ager, tif tic Longue Pointeî t,,.Ium for

onc i su k. v. inuluapohar raiivav gencratar.tnd ane freight molcar
car, cquippeJ with Gi. E. uooo moîor.

llic Krnncili M:%Ining and 1)evclapaicnt Ca.. ai Rossind. arc
nuakiîig as addîiin tu ilicir equipnienl in UIl shlape ar a 7 x 10
doule t linder hoisîang enginc. stitti botte- and aIl ti)iilîaîsce%

canpIit-t. supphlcd hv Ic Jcnckc- Machine Co.
Tite Am-rican lifard Fibrer Co.. Nct.ark. l)clcwaLre. announacc

ilsi i r. Si. M. Grant. svalis i%,en trasecllîng in Uic intcesi% of
UIl filtre irndr (tri Ilai pasliSî si-ar', lias recenilv cannccicl faim-
'Wl Wcuthi al cOmIlaî%.

Tite Shaîpian Elecîrli- Liglit anîd l'owear Co.. ai 1)anville. Que..
hase recce,.cd a4 Crocker turbine fram ica Jhe neke% MaI.chine Ca..
Sheulrs e sdîo arc proccedîing wîîhi lii- insiallatiis trfli- sarne.

ltageilicr %villa te prnsitbck and draft tube.
T'tie 'apc El.rcîîi Ca.. Windsor. Ont.. arc muakisig t-xiensians

ica tu-ar ce-a-ri. vNrsli. and have- lace.i ;an ider svilh tic Cana-
gian Ix-neral Elcie.ra-caîuî for ail Ule ic mlerL-l rcquired. in-
cluing oser soo ligh: caiacisi. in transformers.

'tlVshliani McVacar. Mi-Vucar. Ont., as pu-ting a Dakr iîcamn fecd
ini lai, mati. l'tas, fred %va, huait lv aiti- jenckc% M1at laine Co..

Shecrbrooke. -. villa vhian tue l'isciiîs Machi;ne Co.. E-ainian. Que..
fornîrlv Cztnadian manufactureztf .ît Daker engine. have bcen
anial&Z;tmatce.

Tiqe Ja-ni-ke Macliasirte s... She-rbrookc. arc fiîrni-.hing the
Canadian Rantd Drui Ccsni.ný ssîh a handomc compound Cur-
liss aar eomprc-.sar. n.ghaiag sanlie *,3 tan%. lagethet witb a large
air rccirz adcir aanjavnaprî."ringing Uhc toal
s. ighi cap olatu haut ons.

Thi- Reb 1Engine.-ung Camipaný. or *tthcrtî. N. S., reently
<apilda Rol.h..'rmiatng compound enlgine for an electric

insîialan in a Eurtip.-an ciit also ihreec of tie ,.:mc ty-po. zoo
lî.11. cacti. far atntilq-r iarig:p ordc-r. and tara af :: .p. each for
ilai Raiitusi C.,.. ahl--eana

Thi- Eh-drit IrdJîcin Co.. Buckingham. Qaie.. are procccdingz
te descil iha-ir %%siet powrer. .ind as% a firsi sîcp Slave placcd an
arder sth titi h-n. La- Machine Co.. Sherbirooke. Que.. for a pa-ir
of ti .« %, r.%. ka-î i.,rhanc'.ic ta i- inlalled compl-tc. witli 'checi
cast-. draft tu,-.gtitrnaýr. etc.

WJ. Daberris & Co-. Chanton. Ont.. have%- commenc-cd svaik an
thrir î.cw ta-aie. .ha<h ilhey <-xpe<l tu ias.' comph-i-d by Mayv
%,I. Tu-jr new sau arc t ieb lighird throughouî liy ehec'ricaiy,
foai saai purpaset îiiey baave cdascd a coniract -sith thc Canadian
Gi-a-ual Eteciric Campainy far a ;oolsigh. dynamio. two 10 h. Il.

malar- and ail ¶ving naterial requiri-d.

Mr. Tlae%. l'rociîr. sulirnniendent cecnc higlil and catirr
.. ak.Fan %Villiam. Cont.. in trnciving hi,. %ulicriipitan ta TuIr.

Nr.ws.* 1vie t-anider %aur tiarer andlispeis.able ta Ihe
circl iaIa prtir-sîn.

1i %, s.id %ha% the 1t. Clair Tunnel Companiv cantemple con-
- j slngz ihe matvlaepwer tar Uhc tuannel frei stirarm to chu-atlraiy.

The tratier i%. undcrtad la bce under consîdcration liy Mr. Joi..
chh.a.<ief cagint-rr ai the grampany. ai Montreal.

PERSONAL
Mr. J. Gibsomi. city clectrician OtToronto, lias tu.ciitl) trader.

gone a %evere ln.
Tite Lighî Crnîîîiiancrsof Fort Williii, Ont., tla.I).,întd.

,Nr. Thos I'roctor a!, clecîriciait for the! town.
Mr. J. H. Ward lins rcsigned lai% poition as clecri.tit1 jar %ie

Si. Marys4 Eicctric Liglit Compiany>. Hii %uccssor A
Calîuun. of MNitcisell.

Mtr. llarry Il. Denis lias been :tppointed euperiîîtendeîîî oi the
111111 Electrtc Co.. ta succccd Mr. Chas. Aird. wiso wali Iîrobab>
go ta, lritila ColumbI1ia.

.Nr. T. E. MLln anager of the Berlin and W.atcrîi,. Sîret
Railway. is. rce-igned lsis position. Ili us UCc.or a, %Ir. Il.
Iilibursi, wlia lias becn conneced fur %ornîe tlge itiac lleNonlrral
%treet railway.

Tite may fricnds of MIr. Citas. F. Erlosi, farmerîy of Ne,
flambasrg, Ont.. and who has represenied the Nautional C;trbo,,
Co. in Canada for many )-car%. were piained tu leura oflis dcath
ýluanIY alter lthe firat ofIlle 3car.

Mr. Hlenry lclgale. manager of hIe West Indian Elcîrac Co..
or Kingsîon. jamaica. retundtarac IoM'lontreail ast tioflth on a
hu..ines.. tnp. lie %talc. tliat arrangements are, being coa
pleied for building the ncw electric railway in Kinglon. and that

,work wii commence in April. He will sliartly return ta Jamniaca.
Ii!, with plr-asure we announace the recos!ri af %Ir. j. A.

Kammeirer. generat aget et lte Royat Etectrie «Ca. oi ith.
,%erious ilines.. mention was mnade ii a reccnt number. On the
firt inst. 21r. Kanimerer was able to lcave for the Souihemn
States, whcre wc trut tais hopes or rapidly, regaining li% oid-îmtne
facalth and energy nîay bic fully rcalized.

A NOVEL IDEA.
TaiE International Correspondence Schools%, of Scranion. Pa.,

have Sad fitîcd ut) a handsonie raiIsvay car, containtrng sleeping
and caller living accommodation. library. ec. It is t'te purpse
ia: ilisý car, mianned liv a ,,taff afi taclim.- aud %tudent%. shiai bce

lca-.tJ for a lrne in tlle vicinity of large rnanufacturing es.tablish,
marnis and afford iliose interesîted a practical demonstrauio-no aihe
mciod liy which the work of the ,.choalsI is carried on.

MOONLIGHT SCHEDULE FOR MAY.

i A*.i4. 12..40 ... 4.00
2 .~ - .00 :- 4.00

SNo Liglil. No Uiglit.
NuS Ligli. No Liglit.

Na I iglis. No Iiglit.

7 P.>It 7-0 P. o1.30

£0 - .. I0 - i.za

83 7-3. - .0 ---. ;0
84. . - .;0 3.00

16 7.40 3.40
87 . - 7.40 - 3.40
$S - 7.4e - 3.40
89 7-50 3.40

:0 . . - 7.50 - 34
- 7.50 3 -Su

22. . - 830 i- 3.40
9.80l 3.40

-4. - 9.50 .40
- i.:o 3.40

,6 - oj .aO 3.40
z27 - 1.00 -. 40

:S .. . il.1O 3.40
20. - 31.40 I- 3.40

.,0 ... . 3.40~
3. x.m. 2.40 I......

.00

ti.oi.

I_.

4.00

C,.00

7-0
7-50

.1.50

4-30

4.00

.1.00

Ttal.. Sî;I.4o

ISÉ,litJAMES MILNE %,,
Mcm. Can. Soc. Civ. Eng. Latc Gers. Sup"t. Toronta Incindr-

cent Lighi Co. Teicher Elecirical Engineering, Sîcamn
and Sicam E.ngine, Toronto Tcbnical School.

OONSULTINC ENCINEER,
Plan-- Spacflcation%.Superun endents '.tdvie. Eimalc % on ca M.

lis Jr.ulic.tnd Electric-ai I'n,î. SpecL-tl.%Machinervdrsgned.
SrEÇSLTIS:tm and the S:erant Engmne. including crapera-

ti¶e t ei rlcv tesýts of Sicam. llvdraulic and Etclicil
l'aw.Ccnîra Statison Managcmncnî reports cituily put-

pared.

O!oe: 80 Canada Lite Bnlidlng - TORONT0, ONT*

Apnil, 18g0
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SPAR1K&
It il saiti to bc thse intention of the Kent Miii, Company, of Chatham.

Ont.. tr instali new lisolieu.
T17he Bell Tcelhone cornpanty recetiy modie hontec ilupmoveînents in

their excehange si 1iluntsvilie, Ont.
The Mlonitrs Sitet Railuay Comîpany is b>uilding twenty smotor car!,

for tihe King%toîî, Jasmesiic, sigret r.silway.
The City CoissîcU of Victoria. Il. C. reccnti> învited tendecrs for

anotiser dynas for dtis cectric liglit plant.
Tit Nuuilicn Electrie &~ Manufscturing cOmpany ba% terri grantedl

a Di)nion chartes. Mr'. C F. Sise is prebident.
Epliraîns Arnold, itose son was kiiicd 1», an eiectric shock, liaN

Critered an action for $2.000 daniages againrt dte 1 luil Eicctiic CA).
Thse C. f. R. intend ta erect à new station ai MeNiAtlam junctian, N.

Il., ansi to instail a lîrîvate ciectrie liglit for lighsîrsg the sane.
A isy.iaw isili probaiîly l>e vottcd un 1. thse ratepayers of Toronto

to prorvide $40.ooo for canverting No. 2 enigine ai the waterworks
isiant ta high siut>y. isscluding hilers.

Mr'. Spittai, of Dundas, Omt., ik organiting a comipany having for is..
objcct tht installation oftan cecric pilant for ligiiting the streta of that1
trîwf.

The taun counicil of ieîrocOnt., lias appointed à comrmitte ta
repoîrt on the cco4t i inçtalling uni] nîaintaining an eiecttic, gas or ailier
iightirîg plant for the tawn.

D). Maxwell and Sons, St. Mur 5, Ont., arc installing an electric pliant
for iighting thtir factorics, andI have ichaçed for the purisase a 350
liglit Edi>Mîn dynaîmo, nsanufactured liy the Canadian Gentral Elecsric
Comipany.

Mlesis i'icc Ilias., ai Qucec, have ardrcd iront the Canadian
(encral Elcctric Comnpany a'counjîilctec lectric mid steaut plant for the
A-%'initoine lilock. WVinnilpeg, Man. The gene(ating plant wili bave a
capacity for 4oo lamps.

Mr. W. Il. P'earson. jr.. of Toronta. lias cnitercid an action againat
.Nay-.w Jobnoan, oi Belleville, %lt at the last meeting of the City court.
cil chsrged %Ir. l'raron mith interfeting Io prevent tihe sale of the gas

otIocit andi elcctric railway ta an Engih syndicale.
The Si. l>iilenîan Telepliant Campan fias IKten incorrîased, with

a1 capital oi $8.5oa, ta Conbtruct a teli'bone lise in the counties of
Itlceisasse. D)orchester anîl Montnisgny, Qu0e. Aniang the promoters
aic Dr. Jas. Cote and Gea. A. Lainarre, 0? St. Valser.

The precsent contract with the Hiamilton Lighî & Ilower Ca., for light-
îng the sturetS ai 1lanîjîtan, expmires in les.ç than Iwo years. Alderman

McAnsirew ba, tberrefoic moyed in cauricii that a comnaittecti hap.
pointesl ta eor.idIct the adIviali!ity ci( csîtal)lisbing a municipal plant.

It is ltht purpose of ite NMetis Tclephanc Coimpmny, nous seecing in-
corporation, mith licadquatrers at St. Octave de Mctii, Que., I t uiid
a telep>hont fine in dte comitScs of 'Matant and Rimosi;hi. j. L
Ilnault, aiilvtxaîc, ai Qýuebet. andi Thos. LcUel, ot Fiaserille, art
intectcl.

Tbe S:-. Tiiomaç Cas Co. have arderesi front E Ixmaard & Sons, oi
London. iisee soo borst îbaer Ioilersç, tram C.olii & lMcCuiioeh, or
C.aiî, an englue. ansd tram tbe Northcy Company a sic-am pump, ta
cnalîle thiensta ouppsly pomer foi tbe elctic tailway.

Tbe Canadian Electîbe WNat l'oAirr Co., of Ottawa, ait applying

DODGE....11
Friction Clutch

The Mst lPerfect Friction Citcb
l'îmlley and Frictiotn Cist-Off Coup-
ling on the Market.

Woitc Gbr Qstatia,, ns Deseripsion.

1tSOIX .% N*1*I..C'ii.R#.rl%

nmM WOOD SPUTf PULLEY
COMPANY

Ornte.74 TotSt - TOEOTOm

for incorparatian, mwilh a capital ai $1aa,00. Tbe )IIfpoxîe s, ta Ci.
taliîib iatcr wosks and msanufacture cleetricai niaclîsiies, andi tht

armi rme: lion. t>n.11 19 art, W. A. Ailan, A. Cliartni 5,t, SirSaftlFlenming, and'. C e.
Tite District Telegrapb Casîîîany lias iseen iticarparatesi at %Wsnnipeg,

aid asks tihe city for îîeriissiatî ta string wircs. Ti î""'sqîorssi
dirtciar, art: Wi. ilrsîieles', Joln Gait. R. J. Casîiiii), 1Frank
Drunionîi anti P~. W. Ilachacs. Thse Compî~any %ili cîlîtoîl a caon,
ssdes'abie: sun> ai miuney in istaiiing a plant.

Thse Canadiasi Deveiaoîing Comipany, Victoria, Ji. C., arr tuiisiingtistec steanmers ta itade Ibeîwecn Vancouver andi Stii.en rsvtr Tbnt
arc ta lie equipîped witi dte mail modem systcsis ai ciectric lighting,
t Comîpany has'ing 1ilactcd an artier witb tit Canadian Gesîcrui f.lzc

trie CosîîpanY fut 3 dsrcct-cannectted units ta icctlt trcîuiessses,t.
Tnts Ottawa Eletit Liglit Co. bave isern given t exclu%siîtsvir

ai suppying ligbt anti îsovft in tht city af Ottawa, on tit conition
tbL thtl price ai ligbt bec rtduced 40 pet cent. Tbis is t rcîulî ofln

application sîsade by tbe Descisennes Eiectric Liglit Comp 1any to bc
iiuwes ta supîîîy light andi pawer ta the citirens.

The Ontatia Rolling 'Miii Comnpany. Hlamilton. Ont., are raî.silly te.
busiling tbeir warks reccntiy desitayeu Iîy fire. Tbey intenîl irîstaiirg
tise mort simodern systesn i ci ectric ligiîting ilrougbout, anti have îîlaced
an oriles with tbe Canadman Genctal Electric Coublpany for onc oi tut
lit t Ies ai nioltipalar direct cursent dynausî>s, baving a capacity foi

Tbe Lacbine Rapidis llydraulic & Landi Co., of Montseal. have in.
vîtesi tenders for a nieur swstchlSrd, ta bc 1 laccil in tht Sulstation ai
tbe corner ai McCord andI Senîinary stieet, Tbey hsave also îurcbased
twa à5o k.w. synchranous matois, which wiii beused in tbe altiTenipîr

iplart for the liarîxse oi replacing the prescrit sttsm pîlant andi getting
tbe power direct from tbe rapitis

Tht cantract withtfli Lindsay Liglit, 1f est & l'omier Coi., for iighmsng
tbe strcets of tbat tawn. wili expire in tbe netar future, anti the counicit
is consisiering tht question ai installing a municipal plant. The ire
andi Ligbt Commnitte bas recammendesi tbat a committce lit appintei
tot t on the cost af the saine. %bile tht Mayur bas Ibeen authcuiur.I
ta asivertise for tenders for lighting.

Tbe tawn ai l'arrabaro, N. S., recentiy campletesi ils electrie liglit
plant, instaliesi under the sispetinttndence ai Mr. George %%'bite.Fasu.
ai Toronto. The engines andi hoiers were supplieti by the Rotb Engi.
ncehing Ca.,oaiAtiscrat;alternator lsyMundtlo &Co., Montresi;
arc plant liy Thompson Electric Ca., liamiliis. transornsers by WN. A.
Johnson Elec-tric Co., Toronto. lampa by R. E. T. l'single, blontical ;
supplies liv Canada General Eiectric Company, Toranto. Must ofthe
ajiparatus were suiîjdetd ta a tbarougb test andi fourni satisfactary. The
cost of the plant, wbicb is the fini Iohle instalied by a municilsality ini
the maritime provinces. %as slsghtly less tban $sts,ooo.

The Ingersîli Ilacking Company bave contracti with tht Canadian
(;encal Electric Comnpsny for a complete initaiiationt of incandescent
lamps, arc iatnps. motors andi genrtor for ilheir factoanes at lngenali.
Ont. lt is sait! that this contract was awarded &fiter very niassre con.
idertian af the relative mecrits ai iwa.phase alternatinc as against
direct enrent machinery for isalaiesi lighting art pomer service. Tlit

ii apparatus mvill consist of ai 25 icilaitt 125 volt multipolar
aubfie Canadian Gemmerai Eleetric Campany% iate,.t andi rune,

approvedl type.

THE- CROCKER TURBINE
Cx.lgt.I Wate ?ower Plants
Igult and Insalled.

CA.T;AI.061*'ES XND) ESTIM.ATES ON APL'ICATION

Thec jaenks lacline Co.
3r2 Laad*we stmee - sitEDRJOOKF, Que.

CEORCE WHITE-FRASER Ei% ,-at,]jio

Ien ne, lemmmad Ummeç fo tTian
______NoetraWaP.Q

18 Imperaal Loan Building, Atdserti.c.% wiii find it tsi iheir tdantage Io ii-c tire coiumn%, of the
32 Adelalde St L - TOUTE:rcR,. . E inm nking announicmnint.
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FOR SALE-OHEAP
Electrit il.iting M'aist. con'Iinig of

atniosl nIVw Ufloer an:d EtnglL. and %oo

S M.Iii 1i1:vfl. IZCI%on for sclig ::Itarg.
ang 0l.t . Ling wat:er powe. . C.tn, be'
,Mnf in 01)Cratiofl. Atitrc.%%,

EI>GAlR & ROY,
Norfli 11.fley, Que.

Attention!1
Mianufacturers

THE CANADIAN NIAGARA POWER
COMPANY

*~I DLS ArLSCAni3 ICS T VSE or

SOOO EIectrlcal gorge Power. within Pour Miles
of tte Railiway Powet Bouge, ln the Queta
Victoia. If -ara P-11. Park.

aseio'.z direct CtfltOt. hs availzbe i'.
-cdizay:ý t.ooo ho". powvr. as zi:entatinc curent.

«O1 ktedfid n Sz v. :SçS AdJresjIýi h
car. %tap Gsr. Po t %. us ff«.e licwsn
lock. Niaara Falls. ont.

AALEX. BARRIS & Co.

RUSSER 1N8U.ITIEO fLEcîRio #IRES
.and CABLES

Tel. IC4 * 589 St. Paul Street, NONTREAL

ELEOTR-10 BEILS
ANO SUPPLIES

Vire Gong Anuinuters
ZPibes

le lont
Nel tees

WiITE rom LIITS.

Thc Galvafflc' BauerU Works.
lu&weumzto sutret - TORONT'O

.9 e.* e e 00 e ST. CATHARINES, ONT.

W RITE FOR PRICQES ON

LAMPS
Soekets, Cut-Outs, Wiring
Supplies, Induction Alter-
nators, Etc, Etc., Etc,*.

MUN DERLOH & CO.
61 ST. SuLricE STr., MONTREAI.

The Gelleral EllgllOOilg (oofb.aro
(Succcssors to the \\Vceks-EIdired Co.. Lirniitcd) ;ire iloi

SOLE *%.*N VFACTUR ERS FOR 01N->AF TIIE

IMePROVEO JONES' UNDERFEED
MECHANICAL STOKERS

(The Original and Only Successful Underfeed Stoker in the Market-)

Ali those interestcd in the Reduc-
tion of thcir Fuel Bill should write
in us for our book cnthtled, 44Smokt-
les. licat, w ~hich contains v-aluablc
information. A dd r mss:

The General Engineering
Go. of Ontario, Limited.

Coaaa ILIfrt B3uldig, ToxtoNTo, ONTr.

Please mention the CANADIAN ELECTRICAL NF.WS when correaPondlnir wlth Advertlgers

Alitil. 180

PATNT PRCUEDON ST EAU
"lRIDOUT & MAYBEE, 803 II ST..--oT E NG IN EE RIN G

Tclelblàoîse 3514.
]Foreign Mcmbers of Citatteed Instituîe Leanied b~ atudy at hume i n t *pare

of PIcu Agets.Englnd.thon. Abr Instroetom. Supierfue11 tMxt-
ed Atet Aent. Eglad. Uoka te,3. poemuuderate.%

$2 in AUVANCE and $2 a MONTH
Pas for a College Educstion al Honme.

Ltal.I 101. lwjl .O> td umu

at,. ou r' bV Io trca. e anclo AiM.

ThePa kard lectrcafa C o yMhI tbreLinû1 gt

AeIst.tu., AGENT.% FOR .a r. . . npv

SshriseeffrR crlnW t pUeMu. . e h' cdIh'ur
* lu.e1.Z) brlinl on.~ h
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I S trOL ~C the

FIRE ALARM APPARATUS and 74 Gal t.,fI
TELEGRAPH INSTRUMENTS Tghn a

Mha Bolier Goverings
Ail Sîearni Users shotild see file NEW àtICX BOILER AN~D PIPE_

CO' I -RING. It is FLEXIBLE, DURABLE, AND A MNAGNIFI-
CENT NON CONDUCTOR 0F HI AT.

Tced > lîicý '** lr,.4 thie,ttad,~ i (cif y .

Il< la Ipection ami lît.u c C a mi sn, Cd ta bc Ille
BSI T0F ALL NONi-CONIDUCTORS.

Full Ps.fiCuiIzrs. Reports of Tris. Pricea, TresUmonixls. &C.. irom

THE MICA BOILER COVERINC CG., LIMITED
MONTREAL, - WINNIPEG -9 Jordan St., TORONTO, ONTARIO

22 RONTOz=rrfS THE J. O. MULRER BELTING 00. MONTRERL
Tdq.hon. JA

THE OTTAWA POROBLAIN & CARBON CO., Limited. M.
MANUFACTURl:RS OF

fIr Il kinds of Arc Lainps, including cored
Ca rbon P oints and solid carbon for incandescent circuits.

Motor Brusiies aiid Specialties ini Pborcelaiii hIsulators. Cleats, Door Knobs,
C.irboii for Telegraph., Telephione *anid A kids of Pressed Porcelaini for
aiid Electric Lighit Supplies . '.Electrical anid Hardwaire LUnes

RUL. 100005 0UflRR9NTEED TO GIVE SR9TISftGTION

LONDON. CANADA
... %Mtni.tatttrrsr .

Repair.4 10 ansyqfr on Short Votice al Iteuxoriable Ratew


