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MAGNOLIA METAL,
-IN USE IBY-

EIGHT LEADING GovE RNMENTS.
DEST ANTI*FRICTION METAL FOR *

tllgh-sp«e Enaie, Dfnamo, Rolng*MIII, Sicamsbl, Rallroad, Saw-Mii, GouonMIII, Paper-MIN,
Silk-Milit Jfte-M, Rubber-MIIU, Sugar-Mid, Flor-MiIi and ail M&aGhlncu Ocarinas.

M3- ALL MWT..ALT G0o.
LoediOfic: 5jQu.e Victn St OVdners anci Sole Manufacturera,

CiqOfie41Tmdeva Duilding
Mbov fic: M. McLa.e &Co., %Mt 74 (Jortlaeudt Street,, NE W

MIE Io CEfTS
18.0o Pua VEAU.

WOolc-MIII

YORtK.

JOHN LANGION &00.
Canada Life Building, Toronto

ELEOTRIOIib - ENGINEER8 - 9ND - GONTRfiOTOR8
- Complete Platns

Plants requiring special combinations of
CORRESPONDENCE

DIRFGT-DRlVEN " DYNAfMOS 1o« large andl sml pianis

installcd.-
Electrical Machinery a Specialty.
SOLICITED.

SLOW SfED GE!IERATONS AND MOTOK&
Sole Canadian Agents for the Waddell-Entz Alikaline Storage Batteries&

"c,.0 c- -"-
(Canadian Core)

We beg to draw attention to the merits of our. ..........

Solid Core Rubber Covered Wire
. . . . . . . . . . . . . . for Interior Wiring and usen damp locations.

This wire has the purest and most homogeneous insulation of any rubber
covered wire in the market.

We do not aim to produce a cheap and consequently an inferior insula-
tion, but we have spared no expense towards the production of a
high grade of wire at a Iow price. We use no t"recovered" rubbcr
or other refuse stock, but only pure rubber compound.

Send sample order and test ie insulation. I'ricts lowcr than for any Jilcc grade.

THE CANADIAN CENERAL ELECTRIO CO., LimITrEOs
C&I àX - *i4,sOOOO.

Heac Office-65 to 71 Front Street West.. TORONTO,. ONT.
F.rftrie-PErmBOROUGif, ONT.

z2 Hollis Street, HALIFAX, N. S.
Branch~~ ~~~ 01cs n80rrom S2 'Notre Dame Street, MONTREAL, Que.Branh Ofice an Warroos I350 Main Stret, WINNIP>EG, Mian.

1 Granille Street, V'ANCOV'ER, IL C.



MONTREAL INSULATEO WIRE WORKSS ù" Gi-. 'I ,tmd.,n' J.ns.TR CAmL W ORJ

J. Rosse SON C o. EGEEFPIILPE ORIAWRK

INSULATED ELEOTRIQ LICHT WIRE,
7Magnet Wire, Office andAnnunelator Wtre,

ELECTRICWIRES~ 6 sAtlm, as ~,osAI1.t
And lf*ire< for A iaittittri<tot*.q,

OIPCces, M<sgnetti and

FAUIoRy 41,'-, WILI.î.I SI.,

MONTREAL.
Orders solicitct and c.trfull exccuted.

P'. 0. Ilor. 1496l

E. OfiRL BRE1TH1UPT
CONSi; 1INC s

ELECTRICAL, ENGINEER
(;miati In lken ErIgineern at Johns

HIopkins Unuseraity. iltluniortv.

. ... ddress: JICtIX. ONT.

- Tf-tE -

Griada Lumjrbernian
Cam.a Li.fe Asurance ttidr -ORONTO. 0t4>.

-Wl9NTb

" I y055.aiT lprsb«.a ci hate'

linit,. if yn hast a mili for "ale r -an' Io tuY ose:

If yoo hat . piure of scctd hand w...hunmî go die-
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eata mt.tolce for atuy pu.po. a. u'euxr<nsîse
adsntîmmen't under tht ht.dng of 1' Wa:e or
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JOHN A. BFJRHS9 B.A.Sc.
?iecanir;at Enzsnr. nd 'Manufacturers Agent.

PO W E1P H AgK SAwsaLrM u

t.o the "idr. NO ik8l 1t~~u ta inne it. Whcn the
bar iscutofb cntth< aa.ire ais>oîna:i.a.t titis the uaw Frou
the -ock andi .Iops. Wnt for 1,xbaocTarh andi sce.

M T1 Sole' ACenî !Uy Eecetrk Woçks,
ENOINS aile at ilw

686 Craig St. - MONTREAL I

TELEPHONE AND INCANDESCENT CORDS.

WIRE.

ýariada.

F1=FRDfýY GfMBLE8.
RAILWAY FEEDER AND TROLLEY

<*TtCS ANI) FACTORY:

New York Office : 10 Cortiandi Street. N
Prouidcncc, R. I.: American Eloctrical Works. VIqtreaI., ~

Win. Kennedy & Sons
OWEN SOUNO, HYdrauUc and Mechantcai

ONT.iq Soefa.umjactuy in canada ei

Thle 4f Anierica" TUrbine
(&!4 v.ertal and hon .. outaI

wthich is the very best kind 01
%%'.iter Wheel for driving clectri.
inachinrry by waler pc wer

Specîi attrntior gwen toth
arrangement and produIcion of
Supersor Gears. Shafing. &c, for
Ettctnic Stations.

SOLS AG;SST'. Voit
IFruen's

_Wnter Wheol
Governo-AÂRMINq'kl'GTON & SIMS

EL EC T/C -- LION TINO

General Factory Purposes.
,.VRFCT kEGUI.ATION ANDt 18ICIIEST F.CO'OMY.

STEAM PUMPS, SHAPTING, PULLEYS,

-. - GENERAL MACHINERY.

Nie & Lynch, -Hamilton, Ont.

G.C.ROBB CHiEFEtîGINEER
A.FRASER SEC.TRES HEAD) OFFICE TORONTO
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FIRSTBROOK BROS.
Miii .1;t. 'rit. - lI'O 1? 0NT<I

TO rrI N7,,
81IDB-F3LOGKb

A''GRO58-fiRAI1.

%%Rlk Fot -AX I.% % II

Morse

Valve

Reseating

Machine,
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DARLUNG BROS.
Reliance Works - Montreal.

Plcase nic'ttion :hr Et rx-îiii Ai NFs %Iàri

corTespouidiflj; suit> aiIsentiseT,.

daq4.

Fe zE. Dixon & Co.
Mt\ i %u < ,1t iii ks î'

* 70 KING STREET EAS T, TORON TO.
Headquarters for Electric and Dynamo Beltùing.

\Vv 1i.1%e tht' fnlnu tn>,x lxae.tli liel' Ili tr'. Ini tleicii' uif tire

Toiroto ii tri(c' niglit lî'l *o ~ fi. îî

I;& 4 for atîiotirr' tî'n %-.t î iu

( me ;-6 1t1(h b)l t I(X) fret longj.. t ic ;zý i nh I n tt I u t'et longti
(),le 36> titi Il hit 123 fi'<'t 101ii>9' ( )nre .4 tIli.I itut ton fre' long.

Anîd o%' er t 5oo fect oif 8 i% If lIeltiig

1Il -i ;8 nIm là uIbt 1% titi t.;rgri't [.-Ilt .h le, Ii' n 'g m I

lie fuîllîîng Ele' tric ( <iii i.ti e' 't' e .îlo lîtil<itt r I eln'ig

TIhe lîîrntt ('iu'Itî lion .îil 'ii ilig i .1'lul

lThe Nm.gitr.i Vills EV let lig >litll
\\'cst To'rotnto j îttict in lît Iklt V1 <

'Ilie S t. Thln.î îIc tfTic I . glit IL o .

*I'ltc B.erie Elctii;q 1 .i C.

'l'lie \\00'oot: ElIeetnig !..glit ('ii
ThIe t ;îdert h 1'.. iît rir I .>gliit Coi.

Theî MIarkhaîiî11 E le( n 1 I 1 ig lit Co<.
'Ililte sa E Ici tri iI g h t Cle.
'l'lie O.tani:cs ilk. Eleî tntr Iv.u.lît Co>.
'l'lie Ilorit Ai thur E:lci tri(laIna Co.

We are the only Beit Mianufacturers ln thîs Province who can show
Beits of OUR 0W N MAKE whlch have been ln use AS LONG AS PIVE
YEARS.* We can point to, belts of our own mako ln THIS CITY ALONE
which have been fln constant use for TEN, THIRTEEN and even NINE-
TEEN years. and are sthil good.

.t'nd for I>isýcotints. I)ixsuî lkliing ian>! Ikuok îiiIN tnt-c <'n éiiilc.îtiitati

Ecoiiomize- spCe>11 sha.ýftinMg byr lasing
WATEROUS GRIP PULLEYS WITH DOUBLE DRIVERS

NOTE. -Gnps aIway's motontesi whei puttcy oui of clutch. I>enmit% ailjuitnîcent %% tth-)ut stopl,îng %hA.ft pitry is on.
Electric plants. in Kingston. Hamilton, Montreal. Windsor. Perth. Smith'p W T R ~ nriu u a ,u
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KÂY ELECTRIC WORKS
NO. 263 James Street N., Hamilton, Ont

SIANUIWACTUitILS OF ...

DYNAMOS-
For Arc and.......
Incandescent Lighting.

MOTORS_
Froni ji Il. Il. ta 5o Il. 1'.

Electro 1Iating Machines and General

Electricui App)li.nces. Speciai attention

ta Mill and Fictory Lighting ....

WRIITEi ýFOR CIRCULARS.

NORTHEY MFG. 00a
nL TE

', \ \ X~

* 'IORONTO....
.. ONTfiRIO.

.4AMNVFACT.'ERS 0.1

STpu D P
For Gceieral Water Siipply

a2id Pire Protcctoit.
BOILER FEED PUMPS AND PUMPS FOR ALL DIJTIES ~!7-IV-\-

CONDENlmSEmRs, ETc.1 ýI

HIGH CLASS PUMPINO ENGINES
FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

FINE

ELE 'TBStreet Canrs
*... OUR SI>ECIALTY ....

We also manufacture Horse and Trail Cars
ofe er y description.

PfMTTER80N &- GORBIN 1ST. CATIL.< itXEÇ, ONT.I

TELEPHO NES
WE MAcNUIACTURLt

standard Bell Tclephones
AND

Warehouse Telenhones,
1.1»

Carbon Transmitter Telephones.
Local ezd.anj=cs &:ed tp. AU line miierial suppibed.

STK. JULI.. Sept. Sth. 18Ça.
T. WV. NES,;S. EsQ., Monireal.

DEAR Sik.-' r ap ast htju
facton. WVe have three sorts of sa îtches and>

wc in yursta pefrable. There are now about
fory c yur elphones in oparation on aur Une.

Ecry one works well. and wc intend tatue ne
aiber. Youuiry trM y

ir- «MEGANT IC TsplsrnE Co.
write us whcn )-ou waunt anythsng cectcal.
Keij Çorjcrtg Ndgèico Bell*,
qeritcewsAiaafcao,

tilt OED, lfus,
ire. Ratfiqe.

Lamnps. Ptahi Butions, &e.
Shaha. D>JnaalOand.Motoriv

TWu NESS & CO.
.faanr l49Gîa[g Sfreet, ONTREAL.
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ON LIGHT AND OTHER HIGH FREQUENUY PHENOMENA.
liv NiKoi.A ThsI.A.

(Conuinued from Sepirméer Nurmber. j
A forai af such discharRcr wîith a înagîict winhîl las been

found convenient, «ani adaoîtcd aller gaine trials. in tlic conver-
sion of direct ccîrrcnts partîcularly, is illustratcd in Fig. 2. N S
are thc pole picccs of a vcry stiong magnet îvbicli is excitcd
by a coil C. 'llie pole picces are slottcd foi adjustmcent and can
be fistencd in any position by screws si si. The disclîarg" rocîs
dg thinned down an the ends in order ta allov a closer approacli
af the magnetic pole pieces, pass through the coltinins Yi brass
b b' and aire fastened iii position by screws sa si. S;îrin4s r ri
and collars c c' are slippcd on ii mois, tlîe latter serving ta
set the points of the rads at a certain suitahlc distance by icans
af srrews si s-., and the forimer ta draw the points apart. \Vhen
it is dcsired ta start the arc, ane af the li-aid rttbber hancîles fi

SIItOwIG EFFEeTrS OF~Csui FLOVl%*.TImIROUGIt 011P.11 CiRCUis-r.

b' is tapped quickly with the lîand, wlieieby tlîe points ai tlîe
rods are brought Ii contact, but are instantly seîîarated b)- the
springs r r,. Such an arrangement lias been found Io bc a)lten
necessary, namnely In caLses whlen tlîe E.MII. F. wvas not large
enough ta cause thc discharge ta break thro!igli tîte gap, and
also when it %vas desirable ta avaid short circuiting ai tlîe gener-
atar by the metallic contact ai the rods. The raipiditv oi the
interruptions ai the currrent wvith a magnet depends on the in-
tensity ai the miagnctic field and on the patential difference at
the ends ai the arc. The intterruptions are generally in sucb
quick succession as ta prodnce a musical Sound. \'ears aga, it
was observed that when a powverful induction cail is discharged
between the pales of a strong magnet the discliarge pîoduccd a
loud noise not unlikea small pistaI shot. It was-va-.guelystatedt!it
the spark ivas intensified by the piesence ai the mapnetic field.
It is nawv cleair that the discliarge current, flowing for santie
time, ivas intcrrupted a great ntimber ai times by the niagnet,
thus producing the saund. The phenamenan is especially
markcd wvhen the field circuit ai a large inagnet or dynamo is
broken in a poiverful magnetic fieldi.

WVhcn the current tbrouszb the gap is comparatively large, it
is ai advantage ta slip on the points ai the discharge rads pieces
ai very bard carbon and fi- the arc play betwveen the carbon
pieces. This preserves. the rods and besides lias the ad% antage

CONVERSION ON OPEN CiRcuiT wrniTt COAI. ANDi INSULAT£o PLATE.

af keepinjz tbe air space botter, as the he-t is nat conducted
away ai, quickly thraugb tîte carbons, and tbe resuit is <bat a
smiller E Al. F. in the arc gap is requ;red ta maintain a succes-
sion af discharges.

Another foi ni ai discharger wbich may be employed iîih
advantage iii some cases is illustrated in Fig. 3. In this formn
the ciiscbarge rads d dg pass throuph perforations in a wooden
box B, wbich is tbickly coated wvitb mica on the inside, as indi-
cated by tbe heavy lines. Tbe perforations arc provided with
mica tubes mu mi ofisome tbickness, %wbicb are preierably nat in
contact with the.rods d dg. The box bas a cuver C which is a
little larger and descends on tlie outside ofithe baL: Tbe spark

gip is wvarmed by a small lâm p 1 containcd in the box. A plate
p above the lamip :tltos the diraight ta pass anly tlir'nîlgll the
chineny c of the lamp, the air entering througlioles 0o ain or
necar the bottoru of the box aîîd follo.wing the patli indicated by
Ilicarraws. Wlîcn thec discliarger is in operation the door af
the box is clascd sai that thc lighit ai tlic arc is not visible out-
sîde. It is desirable ta excluîle tîte liglit as perfecily, as îîos
sible, as it interfères ,vith sanie experinients. Th'is faciii ai dis-

*ýargcr is simple and very effective wlben properly inanpulated.
Tîte air being warnied taoa certain tenuperature lias its instilating
power impaired, it becames dielcctrically wcak, as il wceic, andI
tlie consequcrice is iliat the arc can bc estabhislicti at nîuch
greater distance. The air should, ai course, be sufficiently insu-
lating ta allow the discliarge ta pass tlirougli the galju cisruptive-
ly. The arc formied, under such conditions, wlicn long, iay be
madle extremely sensitive, and the wveak drîught through. the
lanîl chinincy c is quite sufficient ta praduce iapid inîterruptions.
Tîte adjîistment is madle by regulating the tenîperature and
velocity ai tlîe draught. lnstead ai using a laiiii il ins%%ers the
purpose ta provide ior a draught of wvarmi air in other ways. A
very simple way which lias bcen practised is ta inclose the arr
in a long vertical tube wi plates an the top and bottoîn for
regulating the tetnperatcire and velocity ai the air ccitrent.
Some provision lind ta bc made for deading tlîe Sound.

The air may be renderecl dielec-trically uraak also by rare-
faction. IJischargers afibtis kind have likewise Iteen usedl by
me in conne-tian w~itb tîe nuarnet. A ]-aige tube ss for <lus
purpose provicled wvitli beavV electrodes ai catiboni or metal be
tween 'vhich the discharge is madle ta pass, tie tube bemng pîlacer!
in a poteri m2gnetic field. The exybaus;ion of the tube is car-
ried ta a point at %vhich the discharge breaks thiiough easily, but
the pressure sliould be more than 75 millitnetrcs, at wlîicl the

CONVERSION ON OiicN CixeUIr %..ITIt Colt. AiO.os
ordinaLry thcaid disch-arge accurs. In another fornioidiscbarg.
er, combining the fecatures before mentioned, thc discliarge wvas
made ta pass betwveen tuwa adjustable magnetic pale pîcces, tlîe
space between tîtean bzing kctt at ant ele'aited temnperature.

It should be renîarkcd here that when such, or interrupting
devices ai any kind, are used and the currents are passed
tliraugb tbe primary ai a disruptive discharge cail, it is not as a
ndie, ofidvantagr to praduce a number ai interruptions ofithe
current per second grenter than the naturcl irequency ai vibra-
tion ofithe dynamo supply circuit, ivhich is ordinarily small. It
should also bce pain ted out bere, tbat îwhilc the devices mentin-
ed ia connection with the disruptive discharge are advantageous
under certain conditions, tbey may be sometiines a source ai
trouble, as tbey produce intermittences and ather irregulatritieE
in tbe tibr.ttion whicb it niould bc %ery desir-tble ta acrcome.

There is, 1 regret ta say, in this beautifual metlîod ai conver
sion a defect, which fortunately is not %ilal, and %wbk'a have
been gradually overcorning. I will best caîl attention ta tbis
defect and indicate a fruitfilbine af îvork by cuinparing the elec-
trical process witb ils mechanical analogue. The p-ocess may
te illustrated in this miner. Imagine a tank wvith a %vide open-
ing atl tbe bottom, wbicb is kept clased by spring pressure, but
sa tlîat it snaps off suddenly w,.hcn the liquid in the tank bas
reatched a certain heigbt. Let the fiuid bc s.,)plied ta the tank
by means ai a pipe (ec.dng it al certain rat. Whnthe criuicai
height ofithe liquid is reacbed, the spionF. j,;% es "%as and the bat-

Vol- 111. No. i i.
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tom oltiat tank drapts oui. lnstantly tile liquid rails tlimuglh
the wide opcnin', and tlic spring,, reasseriing itself, Closes t lie
bottaîn agaiti. Theî tank is noîv filtrai, andl alter ta certain time
itaterval, thic saine process as repeated. 111 asleiar, that if flic

F lo fceds the flaid quicker titan the baîtoti outiet is capable af
cttng at pass îtrcugl, the botian %vill remain off and lic tank

will !àtill overflow. If tlic rates of supîîly aire exactly equal, ilata
tlie bottuati 1-d wIl fremnant parîîaîly open and no vibration of the
sanie atîd ofifthc liquid columin %vitl gentrally occur, thougla it
anight, if stiricd by sometiecns. But if tlic follet pi pe dots t
fccl flic dontc fast enougla for the outict, then thcwiIl be alivays
vibration? AXgnon, an such cases, cach time the bottoîn flaps top
or dowii flic spring and tflic iq uid column, if the pliabihiiy af
flie sjaring aad thc inertia ai thIe moving paris arc praperhy
choasesa, %%-i perfoini indepeadent vibrations. In dois analogue
flic Outisl iaa.îy be lîkened ta elcctnociy or electrical caergy, the
tank tu tlic condenser, tlic spring ta the dielectric and the pipe
Io tlic condiietur tirougla wlaich lalectricity is sapplied ta, t1te
condenser. To maaki flots analog y quite compîcie it is. acces-
sary ta taake thé assomption that the bottom, each toime i gives
wny, as knockced violerait) againsi a nan-elastic stop. doiis impact
invnlî'ing sante loss of cnergy, and tliat, besidcs, soane disbip.
taon ai energy resulis, due to froctionailuhsses. ha tht precedîng
analogue fice liquid is su î>osed to be under a steady pressure.
If the picssaie afi th Kid be ,îssuitied to, vary rythmical'y,
ilais may be takea as coonesponding to the case aflan alteraating
carrcîît. Thrte process os diien not quite as simple ta consider,
but the action is tlic satine in prîncipl.

h is desirable, in arder to niaintain tht vibration econaaaically
ta reduce tlic impact and frictional lasses as mucb as passible.
As regards tlic latter, which in tht electrical analogue corres-
pond ta tht losses due ta tlie resistance ai tlic circuits, si is mi-
passible to obvatc thezia entirely, but thcy can bc reduced tu a
minimum by a proper sehection of the dimeînsions ai the circuits
and by the emnployment ai thin canductors in tlie (crin of straads.
Blut tlit loss of eaergy causeti by the flrst brcatking through of
flic diectrir.-iviich in flie above example corresponds 10 the
violent knock ai the battom against tht ineîastac stop -wvouhd be
more imîportant tri overcame. At tht moment ai the breaking
îlaî-ough, tlic air space has a very high resistance, which is pro-
bably reduced to av tory sortait value when the current bas rcached,
sante btreagila, anîd the space is broughî ta a high temperature.
It woald matcrially diniinish the loss af energy if the space were
always kcpt ai an cxtreanely high temperature, but then there
.vould bce no disrujanive break. l3y ivarming the space mader-
ately by me.uîs oK( lanap or otherwise tht canorny as far as
the arc is concer-neti is seasibly incrrcased. But tht nîatia;ct or
omber intemaopiing dcvice dues nai duîninish tht loss in the arc.
Likewise, a jet ai air aalv fp-cilitates tht carrying off of the
energy. Air, or a %zas, in general, behaves curiously in ibis te-
.,pect. %Vhen two bodies, charged ta a very hîigh potential, dis-
c harge disaup)ttivehy ihroagh an air space, any amoant afi energy
anay bc cariled af by the air. This eaergv -%evidcntly clissipatt-
cd by bcxdil), carrers, in impact maid collisional lasses ai the
mnoccules. Thr exchange of the maleculc in tht space occurs
with inconceivable rapidîty. A powerfal discîmarge zakiag place
hetweea itwa clectrodesthcay oniy remain enotirely cool, yet tht lais
in tht air mnay represcrnt any amoant af entrgy. ltis perfectly
pricticable %vith vcay grcat poteatial différences in the gap,
to dissipiate several horst power in the arc of tht discharge
wiîhaout even aoîicing a smal increase in tht iemperature ai the
clcct.odes Ali tht frictianal lasses occur then practically in
the air. If tht cxchange ai the air molecules is preveated, as
by inclosine thic air hernietically, the gas anside afiftit vessel is
braugh' ýiuickly ton abigla temperature, even villa a vcry sonall
discharge. li as difl'acult tri estimat liov mutcla ai the energy is
losi in %sozand waves audible or noit in a powverful dîscharge.
Wliea flic curreais ilaroukh the gap axe large, the electrades
ntay becone ripadhy liîeaîed, bat doais is not a reli.îble ineasure af
.he caaergy uvastcd in the arc, ras tht loss ihroagh tht gap iself
niay be comparattvely sorait. The air or a gas an general as, ai
ordinary ressorts .ît least, clcarly tot the best mnedium thraugh
%Vt- f sulv discharge should accur. Air or other gas
under grent pressure as ci course a aiuch mare suitable niedium
for tht d 'scharge gap. I h.we camerd on loag-conimnue expert.
maetis an this directionî, uafar&uit.itely less practîcable on accouait
oi tlot difficulties and expense iii getting air under great pres-
sure But evert if the miedium an the discharge space is solid
or liquid, stuîl tht sanie los-scs take place, îho'îgha they arc genter-
ailly sinalltr, for )us% as soanas tlic arc as establ ished the solid or
liqaid as volatilized. ladeed, therc as no body kaown which
woald not bc distategrtd by the arc, and i as an opta question
among scientific men whaether ani arc dascharge could occur at
afIl an the air itself withoat the particles ai the electrodes being
tora aff. WVhn tht carrent through thtc gap as vMr siat andi
tht arc very long, 1 believe that a rtlatîvely coasiderable
amounit ai bcat is taken up tn the disintegrataon afithe ehectrodes,
wbîch partially on ibis accoat may rein -i qaîte cold.

The adeal medauma for a dscharge gap should only crack, and
tht ade.cl eleci rode should bce of sanie material which cannai bc
daistnteatr.ttch. Waîb sriahl currents ihrough tht gap i is best
a eniploy alumnnm, but not whca tht curre-nts are large. The
disrupta--t break an tht air, or more or ltss in an ordiary
medium, as not ai the nature ai a crack, bat i is raîher coalpar-
able ta flic piercitîg afi nnumtralile bullets tbraagh a mass oiter-

ing grcat frictianal resistance to flic motion of flic ballets, ihis
invtialviny cansiclcrable Ioss of cîîcrgy. A mnedium wvhiclî would
merci), crack wlicn staaincd elcarostaticall -and tdois possibly
attighî bc the case %vith a peifect vacuumn, tha-.t is, pure ethier-
would involve a ves y small loss in thte gap, so somîali as to be en-
tirely negigible, as least thearctically, bc.iuse a crack may bc
praduced by an infinitely snall displaccnîcnt. In cxlhausting an
oblong bulb tovided vitlî two alumiinumn termnIs with the
g rcatest care r have succecdcd in producing such a% vacuumi thitt
flic sccondary discliarge of a disnaptivcd iscliarge cuit would
break disrueîivcly thraugli the hulb in flic furti of fine spark
streîtas. 1 lie curious point %v-s that the discharge would com-
pletcly ignore the termnaias antd start far behand the two aluni-
nm plates îvhich serve as electrodes. Thiis exîraordini-rily high

vacuuîaî couli oaly be îintaiained for -a vcry short wvhite. To
return to the ideal mnedium, think for flic satie afi llustration, of
a piece of glass or simîlar body clarnpcd in a visc, and tlie latter
li htcned nimo nd more. At a certain point a minuite increase
oÏî'ie pressure %vill cause the glass ta crack. Theloss ofenergy
involved in splitting thic glass tnay bce practically nothing, for
t hougla the force is grent flic displacemient nced be but extreme-
]y small. Noîv, imagine finit the glass %vou.ld possess the prop.
erty, of closing agaima perfectly the crack upon a1 minute diminu-
tion of the pressure. This is flic w~ay the ilielectîic in flic dis-
charge space shotîld beliave. But inasmach as ihere woald be
always somte loss ini the gap tie îîîediuni which shauld bie con-
tintious should exchange tirougli the gap ai a rapidi rate. lit
the preceding example, the glass being periectly closed, it woald
mnean that the dielectric in tlic discharge space possesses a great
insulating powver; the glass being cracked, woald signify that the
medium in the space as a good conductor. T!te dielectric should
vary enormously in resisiance by innute variations of the E. M.
F. acrass the disscharge space. This condition is atîained, but
in an cxtremely imperfect manner, b y varrning thec air space ta
a certain critical teniperature, depend cnt on flic E. M. F. across
the gap, or by athertvise impaii-ing the insulating power of the
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air. Bat as a malter ofiiact tht air dots neyer break dawn dis-
raîpiivehy, if fiais terni be rlgoraushy intery>reted, for before the
suddren rush of the curreni occiars, thatre as always a %veak car-
rent , eceding it, mwhich rises farst goradually and then wvith coin-
parative saddeaaess. That is flie reason îvhy tht rate ai change
as very mnur% ýreater tvhen glass, for instance, is broken thraugh,
than when tue break takes place throagb an air space ai eqaiva-
ditlectrlc strength. As a metdium for tht discharge space a
solid, or even a liquid %vou.ld be preferable thertiare. It is
sometvhat difficuli ta canceive ai a solid body which %vould pus-
sess tht praperty ai closing instantly afier it had beea crack-td.
Bat a hiq ai 3, espectally under great pressure behaves practically
hake a solid, .%-hile it possesses tht praperty of closiag tht crark.
Heuce it %vas thoughi iLai a iq aid insulator nlig.. lbc mare suit-
able as a dielectrie than air. Follotving out thtis auta, a1 nunaber
ai différent foans ai dischargers, an which a varîety of such insu-
lators, sometimes under great pressure, irere employed, hase
beea experimented tapon. i is îhoaght sufficient ta dwell in a
ftw tvords tapon crot ai the forras experlientcd tapon. Ont o!
these dischargers is ihhstratedl in Figs. 4a and 4b.

A hollow mýetal pulley P (Fig. 4a), was fastentd tapon an arbor
a, whiich by saîitab e niaxs tvas rotated ai a considerable speed.
In ftit inside af the pahley, but discaanected irona tht sanie, was
supported a thin disc bi (tvhich is shown thicl, for the sak-t of
clearness), of bard nabber, in wvhich there ivere embedded îwo
inetal segments s s with nicialîic extensions e e it thach titre
screwtd cciàducting terminais t t covered wlth thick tubes ai
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liard rubbcr t t. Viec rubber dise li, %viîl its mctallic segmients
S S, was finislicd in a lath<, and its cntirc nurface lîîghly polislied
so as te ofler the sinnucest possible frictional resistanca te the
motion thîrough a flid. In thie hioilni of the puilcy an insulat-
ing liquid suclî as a tiîin oil %vas poured so as te reich vtry ntiar-
]y te t he ening left ini the fl.wee f, wlîîch %vas screwced tightly
on the front sîde of the pullcy. *1 lic terminais t t %vere conrtected
te the opposite coatîngs of a battery of condensers so that the
iisrharge occurrcd tlîrough the liquici. %Wicii the puliey %vas
rotatedl the liquid %vas forceti agaînst the rouit cf the puiley and
considcrablc tluid pressure rcsulted. In this simple way the
discharge gap %vas f illedl wîth a îicdiumn winch beiaved. practircai-
ly like a solid, which pessessed the quality of closîî.l; instaiitly
upan the occurrence of the break, an d which nioreover was cir-
culating tiîrough the gnp at a rapiti rate. Vcry pnverfui cffccts
ivere produced by dischargcrs of thîs kinci with liqutd intcrr.pteri,
of twhicit a number of différenît (oris were made. It was found
that, as expected, a longer spark for a içiven ieneth of wire was
obtamnable an this way than by using air as an inlcrrupting de-
vice. Generally the speed, andi therefore aise the fluid pressure,
%vas limnited by reason ot theî fluid friction, in the form cf a dis-
charger described, but tht practically obtainable speed %vas more
than stifficient to produce a number of breaks suitable fer the
circuits ordinariiy uscd. In Sorte instances the maetai pulcy Il
was providcd %vith a feiv proj...ctiens inwardly, and a deflnite nuin-
ber of breaks was then produced %nhich couic! ha compitted front
tht speed cf rotation ef the pulley. Experiments %vcre also car-
nied on wvith liquids of différent insulating power vvith the view cf
reducing the loss in tht arc. Whan an insulating liquid is
anodarateiy warmed tht loss in the arc is dimninishted.

Aý point cf sorte importance wans notedl in experianents vvith
various discharges cf this kind. It wvas found, fer instance, that
whtraas tht conditions maintained in these ferms were favorable
for tht production cfa grent spark length, tht currents se ob-
tainedl %vere net hast suitcdl te the production of liglit effects.
Experience undoîîbteiy has shown thfat for suchi purposes a har-
monic risc and fait cf the potential is preferabie. Bc it that a
solidi is iendtred incandlescent, or phosphoiescent, or bc it that
entrgy is transmitted by condenser ccating through tht glass,
it is quiite certain that a harmenically rising and failling peten:ial
produces less destiuctive action, and that tht vacuum is mort
permanently maintained. This wvould bc easily explainedl if it
ivere ascartained that the process going on in an exhauszed vas-
sel is cf an cectrolytic nature.

In tht diagramm:îtical sketch, Fig a, which has been already
rettrred te, tht cases which are mnost likely te bie met wvith ini
practice are illustrated. Ont lias at hîs disposaI cither direct or
or alternating currents troin a suppiy station. It is ceivtnitnt
for an experimenter in an isolated laboraîory toe mploy a machine
G, such as illustrated, caipable cf giviul; both kinds of currants.
lia such case it is aise prefetable te use a machine with multiple
circuits as in many experiments it is useful and convenient te
have ai ones disposai currents cf difféerent phases. In the
sketch, D reptasents the direct and A tht alternating currcnt.
In cach cf these three branch circuits are shoiwn, ail cf which
are provided with deuble lines swiitches s s s s s s. Consider
first the direct current conversion ; ta represants the simpes
case. If the E. NI. F. cf the generator isufcent1 break
thrcugh a small air space, ai lcast when the latter is wvarmed or
etherwise renderad purely insulating, there is ne difficulty in
mnaintaining a vibration wvith fair ecnnemy L- judîci;nsy adjust-
ment cf tht capacity, self-induction and resistance of tht circuit
L containing the devices i i m. Tht magnet N S can
be in this case advantageousiy combineid with tht air space.
The dschargcr ci d with the magnet may bie placed cubher way,
as indicated by the full or by the dotted lines. Tht circuit ta
with tht connections and devices is suppesed te possess dimen-
sions such as are suitabit for the maintenance of a vibration.
But usually the E. M. F. on tht circuit or branch ta vvill ha
something like ioo volts cr se, and in this case it is net sufficient
te break threugh the gap. hMany diffcrent means may bc used
te remedy this by raisinj» the E. M. F. across the gap. Tht
simpltst is probably te insert a large self-induction ccii in
stries wîith the circuit L When tht arc as establishtd, as by tht
discbarma iiiustrated in Fig. ., the magnat biows tht arc out the
instant si is formed. Nowv the extra current cf the break, being
cf high E. MI. F. breaks through tht gap, and a path of lov re-
sistance for tht dynamio current being again prcvided, thera is a
sudden rush cf tht ciarrent fromn tht dynamo upon the weakcn-
angor subsidence of tht extra current. This process is rapet-

din rapid succession, and in this manner 1 have nintaintd
oscillation with as low as 5o volts, or even less, acrcss tht gap.
But conversion on this plan is net te be racommendtd cn ac-
courit of the tee hcavy currents threugh the gap and corîsequent
liaîing cf the tiactrodes ; besidles, tht frequencies obtained
in this way are low, cwving te tht high self-induction necessariiy
asbociated with tht ciacuit. Rt is ver>' dasirable te have tht E.
MI. F. as higb as possiblt, flrst, ini order te increase the cccnorny
cf tht conversion, and, sacondiy, te obtain high frequencies
Tht difrerenze cf potantial in this electric oscillation is, of course,
the equivalent cf tht stretching force in the inechanicai vibraticn
cf the spring. To obtain ver> rapid vibration in a circuit cf
soe inertia a great stretching force or différence cf potential as
nectssary. Rncidentaliy, whcn tht E. M. F. is ver great, tht
condenser which is usually employed in connectien with the

rircîiit nec<i have but a siniial capacity, andi iany other acîvaît.
tages arc gaiincd. WVitlî a view of r.îisiiîg thec E. hl. F. te a
îîîany times greater value tItan obtajinable fri oidinary <lîstri-
hution circuits a retatiiîg transformuer R in tisedi, as ttîdîcaied an
Fig. 2a, er else a sejiaratc htigl potential mîachinîe is <iîvei b>'
îîîeans cf a incter op)era.tted fru thfli geiterntor. G. 'lhti latter
pînai is in fiact prcfcrablc, as chianges rcr casier nîtade. Mie
connections from the high tensien iviiiding arc ute siiitiar te
tiiese ini lrancli ta with the excepation thai a condetnser C, wiiich
slîoultl be.tadjustnble. is connectcdl te the hii tenîsion circuit.
Usually, aise, :ti adjîîstable self-induction ci in btries. %witl tht
circuit lias bcîî eniffieyed in these cxpariaîcaîts. WViicn the
tension cf the currents as very ligh the niagnct ordinanly, uscd
ini connection witli the discliarger is of coînparaîivtly siail
value, as it is quite essy te adjîs, ilic dlimiensiouns cf the circuit
se that oscillation is miain taincd. The eniploymeîît cf a steadv
E. NI. F. in the highi friucnc)y conversion ;îfTords sciait advan-
tages over the employînen: c f nltcrnating L. Mf. F., as <lie ad-
justmcnts are miuca simpler and the action cran bc casier cen-
trelled. But unfortunately ont is lîitcid b>' the obtainable po-
tential ciffeèrence. Tht windings aise break clown casity in
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consequence cf thet patrks which fors-n baîwveen the sections of
the armature cr cominutatar %%hlen a vigerotis oscillation takes
place. R3esides, theste transformers are expensive te build. It
has been feund by experience that it is best te fcllow tht plan

illustrated in Fig. 3a. In this arrangement a retating ttans-
fermer g is cmployed to convert tht low tension direct currents

iet low frequency alterpating currents, prefcrably aIse cf strait
tension. Th2 tensioni ef the currents is thn raised in a station-
ary transformer T. Thc secondary S of this transformer is con-
nectcd te an adjustable condenser C which discliarges through
tht gap or dit.charger ci , placed in either of the svays indicated
throug h tht primar>' R> cf 2 disruptive discharge ccii, the high
frequency curnritns being obtained from tue secondary S cf ibis
ccil, as described on previeus occasions. This wili uîndoubtedly
bc found tht cheapest and most cenvenient way cf convcrting
direct etirrents.

Thet hrce branches et tht circuit A represent tht usuai casas
mat in practice %%-len aiternating currenîs are convcrted. In
Fig. ah a condenser C, generaliy cf large capacity, is conno-cted
te the circuit L centaining the devices i i, ni mn. Tht devices
nm ni arc supposedl te bc cf high self-induction se as te bring tht
frequency cf tht circuit more or less te that cf the dynamo. Rn
thîs instance the discharger d d! should hast have a number cf
mirkes and breaks par second equal te twice the frcqucncy ef
tht dynamo. If net se, thcn it snould, have ai leist a numnber
equai te a multiple or aven fraction of the dynamo fraqucncy.
It should ha observed. referring te îb, that the ccnvrrsicn te a
high potentiai is aise effected when the discharîgtr d dl, wvhich ig
sbown in tht sketch, is omittad. But tht affects which are pro-
dccd by currents which risc instantly te high values, as 'n a
disruptive discharge, arc entirely different fromn those produced
by dynamo currents which rise and fait harmonically. Se, for
instance, thera might ha in a given case a number cf makas and
breaks at di di qual te just twice the frcquency et tht dynamo,
or, in othar wvords, there may ha tht same nuirîber cf funda.mcn-
tai o:,cillations as %would bc produccd without the discharge gap,
ant here might even not he any quicker superimposed vibration ;
yet the differences cf potenthiai at ht vanous peints of tht cir-
cuit, tht impedance and othar phanemnena, dependient upon the
rate of change %viii btar ne similarity in tht twe caseq. Thîts
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twiten %rîîking %viti urn%<tctr4n diststiely, thec-
auat cltietly t aibe rîllttierectm IN saut lrvillefly, as a sIttint

taîg lit be liait ta bl ever, but stai rate or chiange licr untt tof utne.
%V tîil luaw lrile tteti a certain Itî-asture the saine effects nmav
bc obtained ti as vitlt iigh i equîencics, prms-:ded tile ratcoai change
1S slrill-I(ll> grcat Suo ifa .1)% It retrenry ruarretit is taiseti tu a

potentiai or %,%y 7 Ç,030 volts, ittr it e Iligi tenionai ctirrcnl pass-
cd tîrougt -t strtes oi higli resîstanice fitatîtents, aile imiportanlce
or the r.i ,flitl 54.îr sîirriuidinîg aie filamtent is cle.triy- amieal,

t %asit li sren ai;îer ,or, si' ;a ltiw frectiy- cuirrcnt ni setcr;tI
tlauï.til atiîperes iii p.usser througli a raciaul bar, stttktnig plie-
nonlenaà ai imipcdatîce are abser-er, jus, as witlh c,îrrents of
Itigit recitictic tes. But i 's, tof course, evidectt that %viih iowv
frcqtiritc)- cuirrenîs ai as itîtpo%%îlîle to obtin !sucll rates ai
cha:nge lier allait or taille uts %%-lts Iligh frequieniîrs, lîicc the
cffr.,cîs prorlut r », aile latter are muri manie proininent. lu
aits dced aclvî-ibIc to avilite thte preciling rt, larks, tnastutsci
't nîany imore recntly d(e3crtlc-d efTr-cîs have bcen uîîwittinly

ide'niîil itl i Itigit frcquiencîi.. 1Frctîteîîcy ainne ta ricaIiît
doe.t îlot ilican aîtytlîiig, c'a-cpIt' %lieu in unibturbeti lartîîonuc
tesciillttîon is cotibuîderei.

Iro keCn nUd

ENGINES FOR ELECTRIC WORK.
To the Erî.itot of t CANAM'Aîr EiK.fi.t

SIR,. 1 was îîîtacil siteresîtdin ta îading an article in ynur
J uly uuther ai regatrd au enagints foîr oper.ing gener-ators for
strt-tvt r.uiwa wrk, andi, as cetic - aha are incrcasîng
raptii, 1 lî.ie nut doubt your tînîil reference to dte subject
suiuld rtr cie tlube attention fruts ,t large itutber oif yotir rendi-

çrs, whîc aîrc etîggtti ii tits wtîri. Buel; n that yoîîr object as
tint oîîly t.> furib ishîuci tiedv.I adtice, luit ta cai forth discus.
satin .and i rîtui&%iii. 1 % ciîîurc- tn dil. ub-s sortit poitnts raîseci by you,
-1at gtse ale rirsults tif snietic u i srto antd exliertcnce.

1 fuilly agier-tt it u otit thmcmpouning sitrîtlt nloi bc adrîjî-
rat unlcs> there: is, t.s' il.tble enttier a suîpîly nfi n.ttcr foîr conden.-
sang, (ir a sery Itîg it statt pressure, anti 1 beIec-~ Iliat frequent-
Iy a loss -îîd wastte is susîtaitsed boit% ii clettrîc iittî in.îd

r lî. a n :its, lLirticularily tle lattes, wlis-rc tise lnd iltucuti.ites
%er)- grcatiy, st-len titcst contions are nul. abtainr. But in
rcfereace ti tile lnw speecd engtnec being bt!'t, 1 alunik a fulil antd
tinia;seti insetig.ition oi aIl lte coînditions loua in electrir

volk %volatil dtici'însýtraite that in itan> itibsî.ttccs tilt hîgît speeti
englue %volil possess aritantages wichi %ouild 'tve l tile prc-
icietce for sticlh ctrctuîstatnres. N'ou lait the nail on the lhuait
%vlien ynu sa)~ tîtat *'tiiere are tailles wltiea an cnuie being ubeti
for thai put pose is, tiîddletly- rqutreti ta jutup fronît a fée n a hn.
drerîs tif horse- ptîwcr in but «a fer' seconds of timîe, " anîd i think
si mil not lie. cl oif place to addt ta:a these sucidea tluctuations

are cnl%tantîy tal-îîîg place, nut, ifisite engtne dues not rcspond
tnstantîv tn tile -;tiiti -a incr-case or deci<aise of tat], dte clectric
getter;ttijr anaîl motors nill siiffrr sevetrely. A inoinenut's consul.
eratînai wall dlîiîntî,irate, tri tiiose %%tics liave lont.alreac(ly ieanied il
b>' r-sl>crieticer, tllai tl Y% auît possible for a lo%% speeri engine ta
reguilate as r1uickly rîr iiii.tin as cveil spenil untler sutideti
changes ni loati, as ne ofitie Itigli speed type, for titrte areasons.

ist liecause tlie govreranig necliantstn, emjîlayiig any- oi
tise fins ni utart ut-off gvar, itl tlit responti as rcadily tai sud-
tien changes as a ra;îid.'y re-volving fly -stlice! gas-crnor, directly
crIttiectetfIo aise ctit-off r i.c.

21ît. lThe mu>l cut-off onlv lias an oppnrtuîtalty ta contrai the
sjîeet dutriie au %cry sîimili part oi eachi stroke, v-zmit: ri the
taile oi arlinî-sina ti) the sair ni cut-offl whîc!î nia) lie only ari.-
%ixterili, ont- rîglitil, tir aI latest ane.lîalf the stioke, so tha: i

ts iipisbc% ' en %%;itst dit aid ofi a ver, lîeav.y balance %visuel,
ta înak-c tite enrgine resiiont ta a stîrîrlen change ai Iriac, blîouîld

ai cainte afr-r ciit oiff lias taken pîlace, %visite the lîigli speud engie
wvithî single varive attaclîci rdirect ta the g-overnor, otterng bath
cut-aff ani cniprcssinn, lias contrai during nearly the sthale
stroke, alter tuit-nif lias takcan place, thle gos-ernor înay still lias-
ten tir rcetard comp;ression, tlios dccreasîag or incrcasiiîg the
arca af carri.

3rrl. l'ie opportuistes for regulatîn illî ocetîr mare fre-
quentîs- in rte liig-lî peer cginc. jus! in proportian ta it2 garent-
cr rate ni revolutioti In a gaivera line, aimais a sic w spet une. If
lthe slow speeti elîgine makes Sa R. P>. Nl. anio tie îîgh speeti
one 25o, tise latter w%-ilht aboiut ilhrce chances for rcgulation
ta aile af the formîer. Yot:r stîgizstioîî that the craaks be piaceti
at go drirces %a it tint lîcli the iitficulty I tliîk, if a cotnpounti
cîîg-inc bc useil, lecause tnabtlat case a large receis%-r sîtouit bc
useci to equ.ilizc the 1ircessuire bcttw-et the lîtth andi iow pressure
cylinders. antd, if a suctien increasc in wvork be requireti, ses-cral
strokes wviil cilpse befoire a sufiaient prcssure wvili reachi te lois-

pr- iecyliiîder iti tiltet the incareaseti Ioat, coîîstiucîîîly the
esigîne %% aiî lose sîet.andt for dte saine areasaî tr n inrcase ai
%pted wili uak-e lilarce fvon a stîdren decrecase ni luati.

li regarl an lte reative econtîmy ai itigli anti law s iceti eu-
gînesb, i believe, the difference an stceai*.î consuiîptian of the twov
type-s ofi engitles lias nti! becrs accuratcis- tctenînincti, andi, as
ilie ecnnoiy ofi any- type ai enigine clepeatis so rnticlî upon the
conditins oi wCL-, lîrobably ai cannot be deiniîely fîxeri. it
seetas, ltw'eIo be p)rettyi wveh establîsîtedth lat a lang strakze
tigînc, under ailîe best conditions, as ta nunîber ai expansions ta
suit thec ~am pressure, etc., wiil dcvclap a hîorse power itîî
less mtais than a short strake une, %varking under sîîîîilar cons-

ditiotîs, Itut it is also wveil kimown tlîaî -a lonig stroke engine tas
very sva-stefi uîîter liglit tns, suit, ailtiioti the iligl speeh
eîgtinc alsti st-ill îlot bc as econinital uinder liglît loats as wvlîen
rvorkiag %vwil li s best armie otf expanîsion , i is (lutte certain tai; it
sviii nol bc as svastiti reiative-ly, as tue, long strake une. Thîis
is luîe tri a sariet>- of cautses, the discussioni oi %vliicli woulti re-
qîuasi: trio laits( l sîace to bc tre-aci fially huere, but brteliy îtîay be

s.tatetl -as due tri the variable comîpression ni tlie single valve
Iligli f, il caginte witcl tendrs t ciualtie the tllerature îîî
ture t yl iidr-r, andîc, as the- plower is increaiseti or ciecreasecl, batlh
by aicniilit uec.tu.ff anti compîîressionî, less vat iatioti ai cuit-off
takes pîlace foîr a givcti change of Itnari. lna a lîglt suicetiigine,

;a loup uit the- itîdic.rtur carri slîowing expansion belaow tlue.a'iias-
pliuere is rareis' st-en, stite ai. a long strike engins: wîulî fixeti

Loiir-ssion i u mi 'ery caîttn. F-ront expeutence the wvriter
tlies-es tîtat in very îîn cases, parîîcuîiarly for elecîric rail-

tva> piatls svlîcre tueéa r0 . - -e betwen %Vidie extreites, lthe
liigli s;iccri engine is alore ccuioiticaî, or raitlcleIss %wastCful,
tian the luw sjieei uie.

Nriw, as lu lit " frquent iat expensîve repairs ai lît la sîtecr
engiies," altltougli i tlîink saine cîlgîneers, titrougli un Fortunate
experictîce wviîl tgli suiccrigimles, are liable to lay sucore stress
un iligi sliced as a course ai trouble titan il deserves, it is un-
doubtcclly truc that ver>- tîany s0 calleti hîigi speeri erîgities
have heut suipfi!ieti for electrir. %voir), tlil liasva causeti so atucit
anîîayaiîre andi trouble thtat st waould lhav-e paîid their iiurclîasers
la cast tht-tu aside, ant([ substîtute te miare mature anti reiable
long sîroke engine, wvitlt its greater cas! for founadatiotîs anti

rnt, besicles a possible ioss ai pas%ýcr, andi wear ta countier-
slîafting anti belts, but it Inuât be renîîcîîbercdl that the long
sîruke. clgîne lias liat a itaucts langeraitt ilîrt fas-oiuble chiance
for rievacloii t titan the mare rcent ll speect mîacinte,
wlîicli s lthe tiaturai outcaîîîe ai It-e îigli rotative speetis anîd

liiîtted sîlace irtquentiy- as-ailabie for ettorîtius elecîrie Inîstalla-
t ins; anti, bt-cause thîe lîiglî siteet engine bias not ait once
reatîtet lthe eiesireti anti necessar- perfection, I do saut sec uhat
i sîtaulti be tac liastl>- concleatînet. If this course liati been

ic,.i>wved amn otîter line-, ai steain enginîeering, wherc would lite
loc-omîotiv-e andc miarjine engine be il (the lutter, comîbîning au
once lte Iiigliest econoit', in sucaniii, anti the greatest ainouast ai
hlover, in tile itos! hiîiicd space anti Icast pîossible veîglit). If

)as exlperietîce mîay he takea as intiicatmng the future trenti
sa titis direction, i tiîk il stouiti bc safe ta liredcu îlîat tue igl
specti cugine is rte coîtîmtg sitcat tnatar.

lut iîay noi bc out ai place ta ste brieflysamre oi the groutids
an sîuicli thîc striter baseus lits belîi titat the higli speeti cngîne

%vtli c.oniînue lu bu imiîras-ed until ît stiii be useti it ou tly on
accotaIt afitus coatcetîece for tiniviag htigit specil machincry,
cctoiîîy oi tonust anti pet fection oi î'cgulatioti, whsich periiaps

are lthe onty ruasons for sts use ai ptcsent, but, rtc belle e wai
be :rougliî ta such a state of perfection tuai it tili berir fat-ar-
abie caîlparison tî'ith, if n! autstrip, .. ; fatliful progenitor the
long btroke englne, in tlurability andi evea ccononiy in fuel. The
reasans for tItis beli sin>, be ctaicti briefly as foIlovs.-lt is a

wit-l knos'.- fact tbaI relaitiv-e speeti is n! nccessturily ain cîcaenu
ofitailler friction or atr. If a journal be perfectly truc andt
stîîooth, anid prapcriy anti contîauously lubrcatid, it clocs not
alatter silethesr ai rua at t00 res-alutians or ioa. 1: lias been
stat cd b>- cininent and expcuienceti engincers that perfection in
ttarnitnsliîp anti lubrîcatin are the on>- limiits ta rotative
sîlet, anti c-ery mechanic, rt-ho is.a: ail acquainted i tih the-
hisiory - aiîcchanics, knosvs that il as mîore eatsy to-day ta pro-
fitce a miachtine that .will rua wvitltaut lteatii anti isear ai 1000
rc'.olutioas, titan is was, before the present cra ai perfection in
enigine tailles, exact measuretunîts, anti jouinul riig appi-
ances, ta get ioo rer-olutions satisactoil-. (Many enig:nte cant
prohab>- renteitiber engines thaI it rt-as difficult ta italc together
at 50 rcs-alutions.)

Jub: a tîontcat's consideration ai the reasoas why jour-nais
tvea-r anti beau-il is because the mestals ai svhich they are coin.-
paseti are flot conitteiy scparatei .by ail. If they ri-ere te
couiti nat do cither. Ho.'. is it possible ta separate tht-at? Take
,ira surfarce plates, anti put a thîn filin ai ait beî'.seca îhem, anti
sec hast roîuchi svight, tht-y svili be2r, dîstributeti cvcnly upon the
thrc points ai support ai the tpper on, before the ail '.'.ili be
forceti oui, andti he plate refuses ta mate. Arrînge.a cantinuaous
sup i>-oaioit, tract the surfaces still nes-er caime in conîtact. The
peîtecuîon ai surfaces in rounsdjounaus i-l gis-e like resuits. 1
Inican that, if the surfaces are perfect, anti the batd in propor-

portion ta te stre oijourn-il, it ssiii never sscar, if cont;nuously
anti sufficiently lubncaîti, nto malter tvhat the speeti or atove-
tuent. The svenir anti cansequtient heatiag trili aisays be in pro-
portion ta the imperfection ofisurfaces or lubricaticrâ, and, if
cîtiier ai uhese is inipcrfect, thcnu increase ai specti t-iil mer-case
rte rate ofidestruction. lIfthe joui-nais are sîmp- turai in a
iaîiie, the unevenness ai the astant, springing ai tht- toot, antd
ic.u:ing, wiii cause the suiface ta be lumpy anti irregular; filiag
i-i only tend ta sî-nooth it wvithout ntkng iu round. These
lumnps on a jourmnal praject through the ail, resting aon the- metal
ai the- box, anti s-ili continue ta iscar until tht-y st-nr beiow allier
portions ai thec surface, wshen some othler place takes the- %ea-,
anti so on. This ticiect inay bce reaiedied in round bearings by
careful gnîndiag operations, anti flat sur-fâces aiay bie matie truc
by scraping ta surface plate ; bath ofithese operations are now
t-cil untierstoal, and constantly practiceti in the bt-st machine
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shops. Springiim, nf fice sh:îfî or frainc cfth ticgime, ar instifri-
cient bc.ariîîg surface, is tue resudut cf imwipcnicct dlesign, ant imnay
aisea cause ticauiusi andi %%car.

Th lit Cîî i SICCCi emtg il ti inl itseif sticli a sutuiuie anti appmarent-.
ly hiariless affiT''r, dut',u> îii.ut.ufcttirers, ctig.igCI i) raidier
<ies of maucine wtirk, îîern:tis 3l011 simeedCri gires, tint requir
ing sucli special attention te flic perfectiomn of wcarîmg burfitees,
haie bcen tcti pîcd ta copy sotnebody's ltigli spemil etîgitie, or
originate one ei f ucir <mmmi, andît have foatti ta timcir sorroui tluai
il %vas a nimcii marc îrciubcscm business, bathi for iieîiseives
andi ilîcir tu. llmers, lisat fic), anîicipated, and aus nu testliamue

acurserd slmed as tlie cause of ail iliir aines, îîmt have lest otiiers
<b (I ice saine, wliien the trouble I.îy nut in. flie tasty lttie cmi-

gine, but in tticir mou uîadcrstantding ie busimîcs5. 110oacier, ali.
iliough Iiigla siîccd etigtiacs aire tit wimicli nrc aayting but
naisi>, ant ir ari creCilte tofi e severancc anti skili <if imemr dc-
signer-, mnd builders, thiere is stiff riomnan (tir imlipraîenmcntin mnl
îray ef oercoiiiiag flic tmvitimmg and vibration of pli ts, More
simple and perfcî Itibrication, relm.ihle oiliuîg Ceiscs, andit aconi
cmii>' ef sicati, but whlo il] dout flitfict saisie skili ati ngemi-
uiîy whlici lias matie it possible ta <irouluce gooCi wa.tcics b)'
iaciiir>', mmmi ta canstrmet cagines %wiiici mmi <hcvao tihon-
sands cf <(Crte powier ccosioiiically for da)i s andti a>.hts % mtalliant
Pause, ti the craîttped uîp loiti af a bitip, mmiil iikewmibc
cvoiî'c -an engine for ck'ctric wonri, wiliicli w liti filt i aîie finie
have huli rotative speech, gond reu~tation, itir.ibilit, andî< hmiiest

sicatin econons>. Amîy ectîgineer %%lin, lias visiiti tlic Cimcago
V'a'ir tiiust liave realizeti flint rapiti striies are bcmîîg malle i
timis direction, an init tui bs iesit %%mil be atineCi imiess saoue-
thiiîg inicrt'enes te thirotî t iisi engiacautit offtue race cîtmrely.

SIJNDRY NOTES ON HEAT.
Iii CitAS. hirtL

1la>' mia clmsî ta onginalilty mn fiais p.sper. the amatter haviag het'ci gim-maem
(rama intmie 10 tintme (roni standard mvorts anti papers. .and amimmsommzeil or te-
cord in mnmy note b)oots. l'le objeci of tbe patper is saot ta seule am>
iheoeticmi sangle, but io crete discussion. Furîher. i wmîh ya t unîlen.
stmad thai 1 ausi nos bute as a taches. cal>' as a lea.rner, anti i Imps, th!

menbers avli gise ait tue mt la ubeir po%%er cither tiy tening a pîmper or
eîsmng iheir m'xpermencc on any' limmicer ampriaiaiag ta signal. elmrcty or
kIniret siuijecus. Tbcrc is tta tch ttting as knowing l ail . thc tniat diti
geai aaiy traieas whai lie ein. ant îiha mniag continues îhictmgb tîfe ua
those thal desmre Io work tarar toîp.Vmilihefu'prpr.trre rt.
1 miii now procerd mvii h mime Fimpr
'tht, olujecu et the siudy cfýi. siand m is mîpplicaumon is ta <'btin flic

greates plsible timouui ai worlc wmth flic ie.mît possible cxpenditure cif fuel.
and inacorder ta arrive nti a correct uaderstanding cf fic pnunciples aluich

uadcUic fliecarmc a poduction andif use cf sicani. wem muust stufi>.
ataong aiher =ujetî . uhetuie anti rf'cs of lienu. Andtialie a îimmicully

mccii us whteh ime cîanot aimageiherasvercome,.% îmmcb as la tlefnge what litat
reatty msx: itu hboever su famiiar te lis tai tue entc*.s i produces un atr
bodies andi on object! arotmaui us, mmai mme nc" nultahi deterred la aur en.
quirmes <rama omtr inabiîiy ta salve the quecstion.

tme cîmiei physicui source of lient wich we enjo>' ms tue sua. mulmuch.
aluhaugh siti.it'J ai suci au grenu dmstance. warnas the' cardwtl amlis rays
Of tbis sourcc simoîbng us tnaw mi. la atdditmon to ius externat ien eam huaive
anr interaiu source known as tergestriai haut; theslcih 'n'<et miI
as comipuiti iy sceiis ihai mit the depîiho a miew miles i us capable of
mmmlumag the mîmesi refracucry Substance. 'lhouRb tc mire nuain>' tepenticat
on th=en sources for naî.untaiamng or tcmperatmre. ihene are niechmatmical mimd
chemic;ti sources mibich art cf gîciui Imiportance tu u%. the tmiost mmpottmnu
being cheamicai action. SNcarly aii checmicci combinmamisons mire attenulc
ivith the production of a geartaer or heu iegreP of baa. and il ms the' cheamicai
combiation teri " comibusimon " mich mie mis engincers are ramosti>' la.
terested inl. i miii nom touch direcfiiy on %*l subjeci of combustion as that
Wiii tic deali with ia a separale >ppr.
The temperature of mibady indcales bow hot or liais colil ut s. ammd shomiti

tic disiingzuaiim'.d feom tit qumntiy of lient mn thi baohy; for examuplc ifra ciii>
of wattcr tic taken (roin a vessci the tenuperrmiiore is tht' salut, but the quart.
tii>' of lieau varies mis file umeiitin ola viuesse]. thc smaperature or iaîeaîiîy
beiag measumdt by the tbcrmonirter, but the qintiiy of lient is %ie traipe-
attire mumiiplled by tht, wcight la pouis.

The 4pecibe heur of bodies varies coasiderab>'. aies' bieg thie higbest af
aoy (excepi bydnpcim> il <seing the' standard anti considesed mas i. white liat
of iran for instance as -113= m19. so thr the qtianlity of h.ut liant imoumi
mise anc pouni of iran through 9 'legrecs trouit oaly nui.e anc pounil of

a'auier hrougb amie dgrt, i lime praperis art' taken mdvamntagc of b>' the'
engiacer toa msrermmin ipîI)roximateIly thec temreraw trc of bodies heyoad the
range of the ordinary ulertoniet-t-ihle upmile cf a boiler for intusance-
S'eariy aili bodies expnr-1 tiy the action af brien, and the mechanie nti ea-
giaceu hav'e ever Io kep mn miew ibis faci or disasicr is the temmit. For
mnstace, cracbcei baitr fronts -anti stuings, tirckea suran ipns anti likay
joints. At lime bamc lime ibis propeni>' is dahy utiluzeLd in aur îvork hmopmm;s
crsnks and pn mas ue seet. locomotise tires 'heut an and any miefeets
maude gond bt hue judicious application et her.

'fic transfer cf baa front one, body ta anoiher may> imite place la an>' of
lime foiiawhag ways: aradiation. conuctmon or convcion. Heat ms Rim'n ail'
(rani ii bodies in rmys wbuch rasdiale mn ail d1recions mn straight fines; tits
'is the procrscf raiation. Condiuction Is the, pracess b>' ahidi lient pse
trom boiter tacolder badmes by'contact. Thecomductng paumer -f Illes
varies consldenably. trau anti Copprmr o coaductors; mmccii anti
same minerai substances areci adae. The englacer oies gondi conduciars
ta iransfer lime bal frams the fusntae t0 time atmcrin the boiler, antiflue pour
amies ta prct'e loa of iese by sadiaulon (rani muemrt pipes. cylindets, e.
Convection. or cmrnled fieat is ibat mhich is trammîmiitet (rota amie point ta,
mincîbher by etirrents: the freer andi more direct rtme currents the more rendul
is (ha', lient transiiteil ; mieami boler sbouid lx,' s0 conmtructed as ta secuie
a face circulaioni of thme atrr.

Mofre qîmantlties of beau an lbc mensurv'd, ire must bave an tuait cf li'ent.
just mus mmc require on unit of ustgb or ien.-uh ais the pouati or foot : nmd c
unit af lient is tht' quantuty requireil ta mise anc pound oi w.iîcr ihrough one,
dcgneeFatu. Bui the .1it important point uisth uIl engiace is the conversion
ef basainto worc ; ire wili therefore consider the relations ti2ttcn te tisa.

iDy the terra «'work.*' is undersîcati the oserccmtmg of a resistance theuugh
sp2ce. and the amomat of usant dame is measuncti la> the resietmunce ln paimads
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am'rcomir, nîiilliphed b>' ie tilsmamîce ilrotigh ahicli mt ms avrrcoiiie ia (mci;

Ilbis if see Poignets lic lifIcd IlîrOugzli te"i et. 7 10= 70 fOti~ î,aumîi
Titus il wti tic saea %hat worik é% nui tacansurcl imy tile potaind or fot, lut by
tht' pruduct of Ulic two, and Il tirait or work is ime lifting of vile poumnd
l1gratmgh rn vertical ieiglit of on, footl. unit Is tcrmîied flice fot polmid. 1 t
%%Ill alsu tic! tarilce t fliUc unit or wcrk h.t% no refrretice to tc %%mie inkemi.

.ss flit ineîî arnouni of wotk ms (lone wmeUmer it silikes one, seconmd or one
imotr. Thelm pomier of .'mn agnt tsis mme.red ba> the rite Il cmii do mverk. nd
mu repre'-imucd tmy lime liffinmg C 33.000 pounmdi oe font imîghll i one~ (t1tte.
ina1 le Case of purnpiig envmnrs. tige wvork dtoile as illemsured by tht' foot
Imoumtid. -anti Il erilel -(ils)-', Parr poîine of coal.

V'c mvIi now coiisiticr flic' ffet'c of lient in produclng ni change of stite ln
(bturlent taoches. %is ici'. altenti siraiii. Time trierritirt of ai biody
crases ta risc witeIl it3 nieltmng. Anit lstrtin of titis tact nmày lie
tutilniiîd in tîmis mmny si.titi r i arllli Of %valtr nt 32 degrt'cs înti 174
iegrtes. nId tii , fic tien~wmtmmre ot ii.' iîimxitf will Ille Uic- i aiî of time
(mm. t03 ciegrers. lakw tkc <quai wegiîum cf tu.e nt 3.a ti'res ami %valtr

mît t74 dergrec i ait mUlx ns INim'fre jIhe iemiîucnuitmirt' mvil lc amui> Id ilegret-s
inseadi of 103 ttrgnees . ,Iii UIl 1c 11ovlnvt'r %%iii b.' nmllrtl 'le 14 (te-

res of lient limame vifleauly befs commmniid en imî-iig tim' ire tmiit are nowi
ia n f lic tater, as finms riat mvoilti acreiimt ta tic givra off nagîim imefor

the ater couid tic lrînsommmd auto mcc. %% car et note-cl for fins provisioni. as
soati as (a btty of %%ntr liail %unmk 10 32 dcgrct.. It %%Ouil mliiitniaclY lue'
comuîe a mass of ice. A simple expermameat mIluil nia' î'aiy ba' teia Witt
enabie an>' ane mn tîcntimuie v'xaciiy the cîuatity of breia% blets imcoimmcs
latent wimen ie i conv'riied muto water or mutter imite siréunm 'rOcîieà a ni-
forai source of lic.at. antd place a gaumîid of %%nier oaver i Io amçcnsn ste
exnct nommni iii tempcmaturi rims mmm ai given taille. Aiumiime il siissg maic.
grecs mn ane nminute ; nos rtlmmove anti place omît peoundm of &Mc ni a tet'tmmlim.
turc tielow 32 degrces. fiim emmperimire %%li rua' tau 3a degrec teni fumamînt
ail that paint oumtil ail flieci mes mi meiîcd. mîhîci wili ic- mn about s4 minmiam

N'aw mn thes finite aniaunt cf breas wouiit have rmmmcii ie pmmami nf aiti'r

to tirs S 4 mimnusmesý i40 iegree-bi Uic %%.lie.r mi oîmty 3? tegrces-
à.i' tu 140 tiegarces have befs runderrd Li.i i ontinue ?ime hieat. mmm

ia s 8 iiîitris i avaii haveC aitiminemI tlle iumiimmmg point id'ýs î -. .i~ 2 de-
grecs. Still caiinuu the hliu. and in 95; inutes. or aboui g; mmn as lmg
as t toik ta rmise il frani 32 tCRgtC'eS ta 212 tingreeCS. i Wall haVe ail boiied
amvay. amtai ycî Uhc temapeamire of starmeai lits ai no fiie excmlc 2
itegrees. Ait iii lit. mearly sono degrees, bas bm.'cn remumereti latent. lu
ms ibis large nmouat of laient biras mn sita tlint rcntm'i' il sa imeful as a
ica~ting zigent. andl acre Il nai for Uti prapeniy the îmomntnt aer ntiaiaedl
Uic bomimng point miaulti bc onc cf ciirenme dtanger, iis i mauld bc mfilmale-
vcteucy coîmiermeti main sie.nne wsith -an explasive force îtkmîm ta gîmapomîder

i wil coimnue tis suJect ai t m ftutre meeting. and also maternai ardi
externat work af siramii mmnd rejected feai.

QUESTIONS AND ANSWERS.
.%r. A. H-. ?6L. %Iornsbutçli. Ont . wanies Wmc arc using a i.conard liall

engîme anmd a bot'r 54 im. dimanicier 174 flues 2sx mn ). lm'ngiii of flotter 14 fi..-
iength cf grates aow ia uic: fur aaod or samdmui. 5 fte=mdtm cf ire pliace
3 fi. 6 in.. and aaîid limfte ta gel morne infarationî t hmurli sofi îie.tmî ca.
andi wht ipa tiare shioiild bu luciwc'n grens ant botter. nnt he beut
Crase ta bhur sofit itani co.ii. Have plen>' cf tiraft for Io btmrn co.ii or
wood. saw-dust. &c , amîlmoîm aay trouble. Aay informiaion Vou cian gmm'c
nie Wîitt bc glaîiyr'vtt .

AN'S. -'l' baîrn sois cati underm baîler descriu'd flie grnle bars mmighi lie
piaced 2o sacehes or 22 aches fraoi the fictîions of the buoite'r. Nfnke Rrates
aibout I.J fet long ;and furnace (rani 31 (0 4 fera ai'de. 'lie ('aîImaîaim grilte
isîr abiout ;4à of an inchlihuick-C aiopantidmi uh. maich ir spaces tcn.
answcni wm'Ii if coul mi omt ton, imali. A fiai biar %villaiîlots.-crais mt inmkmag
ruts .bout %j mn. timictlait air sîuacss X< mn. mi stmU for sail cu..i. 'fue

.%Iàotild bic a dend pl~ate leciwecn furnate dont -and irmiai x-'s anti a brick
bridge mm.1ii a: trcat utu tmd tai oWmillim cimli anchers of botani cf boler.

S'utmcumbcr." L.odonm. Ont., vîtmins Witti yau kintil> mn nin ii tircbugis
the NE%%mms the preper ai af dim'rmaîmmsztl'e m-ixe cf (ccii wm'c fmor flice me

smamm imm fli- aerom..

as: S le cardler to iceriaim the
aiimiiim'r cf ( . .
smoid Uie Cihitnnet
lae lkea frontm the

4" . 4;-, 4$' 5e _ far cand of fiortlirsi
branch. or siimîui>' te
a tete Ille Liii Itmramici
canic'Cts %villa tige

J rit 2rfeeder ? Wiiat ms the
lilte cf ste bceu buook
ynu know ci on la.
c.mmdersccni wiriniz.
andi wiîerc msil ta lie

ANiS.-In the finit
;s ~~Place flic tiumi %4ires

slmcs%.i on sketch mime
i mnal "1feedencs." but

i "imins -'Chc pro.
i per msay tu, ulirute

entrrent for it'hiing
i m ibis nummer af iighus

anti distriimieti as
i J~ <4),.the-y aie. mi tiy rua.

r !pur «J-Irdl-amng a set of erd
mirci or freders ta
thc centre cf the

~~ amains <as intimeatet
j- z.,; *.lou rd d lte igies mnci

îîm.îrginait seCCencesl.
et'ihr aise cf suci (ecd.

<A rs wmii var>' accord-
mng ta the ucliare of

Icl limps tiemng
aigitfret. rhe Size of

the mains can tic de
sertmineni by calculatiag for anc-h3it their lemgth foi hualltihe nmmsm'ter cf

hiRhls. The site of thie branches shouti bc c.ilcrui.e1 ly mmasUflng lhe:r
famit icgth if ligls ie mili mit Uhe end. hmut if cuqually duinhmiutiem nicng stheir
cnim lcagîb, illen niemisure limIf the distance omily. li.ittx incandeszent

WVmring H-an<i.loo ms the liest worlc on ihe slmuhje cf wmnmng. la may bc
oaianed i ib is office. Pace, $si.

T. O'Connor, Durhbam. Ont., wnises'- Kiamil> Cive mc a recempi for a gooti
eather beit cernriira.

ANS&.-Fush glue, ar a gondi quâiy cf canamon glue.
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WE pubish in the present issue tsvo papers readi before the
M'ontieal Electric Club, which bas resumed ils meetings witb a
mnembership of about 25, and with evcry indication cf a con-
tinuance of the interest which bas markecd ils meetings and
history in the past. We believe that thie niaterial is available in
Toronto and ilj. several cuber cf the larger chies ibrougbout
Canada for thie establishment ci Clubs of similar character, and
iv hope to sec steps taken ini tbis d7recion. lIn Toronto the
'natter is already being disctzssed amongst those interested in
electrical matters, and if sorte cnle will take the initiative, there
is no reason why a Clubs hould not be al once foruned and hold
meetings ai re-guiar intervais throughout the minier. As tve
have prceviously pointed oui, the formation cf such lo>cal Clubs
would have a tendency te greatly increast: thie interest in elctri.
cal maîters, andi shouid also, tend to strengthen the inembership
or thie Canadian Electrical Association.

IN his address te the students andi fiiends of the Toronto
Technical Schooi, ai the recet opening cetemoniaes of ihat in-
stitution, Prof. Galbraith tvnrned the students against f-incying
tRial ihere %vas inuch money te bcecasil). made by working seith
electricity. He said: "'It is a wrong idea tei say tRiat thet ime
mill soon corne sehen m.-n vtill disiregard the steam engine andi
devte their attention entirely to deveioping tu% bines and water
power. lfi is possible te car electticity long distances il seill
have the effeci of deveioping waler pcwer, but vill aiso do away
srith small steam plants and encourage tht growxh of large steain
plants near ceai mines and cil and gas engincs Titar oil an>d Sas
wells. Consequently il is necessary for students ini a lechnical
school te siuidy flot simply tht conveyance of power in tht form,
of clectticity, but alse steani, beai, therrne.d)namnics and cliem-.
isiry. Chernistry is most closely involved in ae applications of
power. It is wrong te rtm off in ont line bec:ause it happens to
be popular. Ail branches 'nust bc cariieti out side by sider- 1
think my)sef that tht steam engint bas ucacheti a vMr Righ
state of perfecion. It is ont cf tht most perfeact exapies cf
the development of m2chinery. Elecncity is simpiy tht seans

cf cenve)ing tht power developeti by engines and cannol takec
thcir placr. Anoeewh anderstanis these engines wiIl aItys
have as good a chance as the electriciann These opinions, it
will bc noîiced, coincide to a lKrge eun=t srith those erpressed
by sev-tai menthers ci the Canadian Electrical Association in
the discussion which look place ai tht xecet convention on Mr.
MeIrrill's paper on Ufle Education of tht Electrical Engineer,"

andi are withouî doubt weIR.founded.

Ir- is offert tRie case that parties as well as individuials, bave
reason te wisu to be savedt fram their friends. This is true at
thie present liane cf tht opponents cf Sunday sîreet cars, te
wrhom, allier the amount cf effort muade a mnonî.h or twe ago te
preveat the ruanning cf cars on Sunday in Torante, il must bave
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been a mattei af great annayance te observe tiva or tbret
Hamilton clergymen going %vith a petition to the strecet railway
company of that city, praying foi the inaiuguration of a Sunday
service. We/ observe :hat the Mlinisterial Association has since
unanimousiy repudiaieti the action af these gentlemen. Il
apýce-rs that a seifish motive was hchinti the action, there havin!;
been a falling off in the reccipts of one or tNo of the churches
lately, as conipareti with thetlime îvhen a limiteti Sunday street
car service wvas in operation. In a city coering se smnail an
arca as Hamilton, there dots nlot appear te bc any pressing
îîecessity for Sunday cars. Evidentiy the street railway coin-
pany do net sec much profit in the undcntaking as they de
clint te estabiish L- Sunday service uniess a bonus suficient ta
caver expenses is promiseti. Tis is in striking cantrast te the
action cf the'Toronto Railway Gompany who in view of the
ccrtainty af a large addition te their receipts, wvert se anxious te
have Sunday cars cst.abl*shed, that thcy willingly undertook te
pay the cost of submitting the question te a vote of the citizens.

TIIF electric companies of Toronto are biought face te face
wvith a difficulty which threilens ta make serious inroatis upon
their profits, if indeed it dots not in some instances wipe them)o ut JItogether. We refer ta the action cf the city assessment
department in plaîcing an assessaient for the first time this year
o n the plant of these companies. In the case of the Toronto
Eiectric Light 'Company, this assessment amounts te about
5300,ooe, andi calls for the payaient ai 57,coo yearly in taxes, or
about one flfth ai the company's total incarne. It is not difficult
oe realize what a tremendous burden ibis would be on aimost
any ciass of business, andi on none perhaps wouid il fail more
heai y than an electric lighting companies, as il is a weli known
fact ta ail irbo are familiar vith the conditions, that excessive
competition bas reduced the profits of the business te a minimumni
Electric lighting coaxpanies are under contract wiîh the muni-
cipalities ta furnish light at a certhin fixeti price for a definite
number of ycars, ant herefore it vill be impossible for them ta
male gond their loss by increasing prices, a: Ieast se far as
street ligbuing is cancerneti. Even wvere: this not the case îhey
are obligcd in many instances te maintain a prier which wviii
compete with gas. A most serious injustice with iwhich the elec-
trie companies have te contend in campetitian with mas compati-
les is, that under the ttssessmr-nt law the underground
mains of the gas companies are teempt frein taxtion. Thus
even in cases where, as ini that of the Incandescent Li:ght
Company, of Toronto, the distribution of current is dont by
means ai underground conduit!s, the electric light company's
mains will bc taxeti %biit those of the zas conxpanys wiUl escape
assessient. In a varie:y of %ays, therefore the electric coin-
panies ame placed il a serions disadvantage, andi unlcss in soe
way thcy cati bc reliieed ai titis Iatest burden their
alrcady slender profits, mill as already siited in many insian-
ces bc tiped out altogethe-r. Another hardship is, that there
is but anc appeal faim the decision of the Court ai Ret-ision, viz,
te the couatyjuige, wrhose decision is final. Shouldithet eforts
which uiii bc mnade by tht cltctric: campanies in Toronto te be
relieved ai ibis mcthod of assessmtent, prove unavailing, then a
united effort on the part ai ai the clectricai comtpanies af the
pravince shdjuld be made ai the nt-xt session of tht Ontario
Legislature te have tht mnatter rcrnedied.

1ITHE vei rapid progress that has bcc:n made during the pastfytar in aicrnating current mators sems; te mak-e il citar t
,lits mcthod of utiiizing the electric current for the supply ai
power. wiii be tht ant mest useti in the near futur. l'anicu-
Ilady wili titis apply te operating strect railway miors. By
means afil o:nt af the mostexpcnsivc ftaiures oi tht operation of
tjhese metors by the presen: direct current systern will be entirely
Lont away -mti, h. iai is the use ofia cammutator on tht mater.
Il is a well known facti hat tht frequent urning don-n of anti tht
occasional retaeal ai the commutators, is quite an item ia tht
opcza:ing cxpcnse-s cf tht prescrit si-sterm WVc do net ç6ish to
bc understooi as referiang te the nxany two-phasc or tri-
phase, or poly.phase motors tiat art front liait Io lime an-
nouacil as being tht only succtssful ones, aur reference being
ta the single Dhase motor only as being thxe conting one for ihis
use. There are noir on tht mark-et stauionaty mnc.<rs of ibis

type operating as high as ito or 12 horst powîer wvhch %ve are
informed are perfectly practical machines anti which give an
tfficiency of faim 70 te So%ý, bcing self startcrt, ant ini evety %vay
tht equal af direct current motors ofithe saine Site. fi %ould
stem then that ih shoulti only bc a short step te -pplyllig hnifor
the purposes mentioneti above, particularly as no chatnge ini
supplying (bt current te thi would be icequiret ilter than the
putting up of a feuv circuits andi mains to supply thecin %vith cur-
rent. la fact there ire various %ways iii which it wvould prove
considerably supertor ta the prescrit methoul ; tht opposite side
ai the converter coulti then bc connected directly ta the rails,
niaking a mucit casier path for thet etura current than as now
used. Tht current no'v has te traverse miles ai poor> bonided
rails or else find ils way ino the grountl by way of wvattr andi
gris pip"s, causing in consequence any amount cif annnyance te
the conîpanies or corpor-itions who have tht gond keeping ou
thtse in their charge. WVith the present systcmn ihis is becoming
quite a serious matter indeeti, ont in fact wvhich electrical engi-
neers anti scientists generally arc doing their utmiost t0 over-
corne, anti so far ivitit littlt resuit. Our opinion still is that tht
proper grouading of the rails wvill alnxost if net entirely remove
tht trouhle. There ivoulti bc absoluteiy none afibis with tht
alternating current, particularly if it xvas returned te a coaverter
every few- huntircd feet, as it wouid bc if tbis systcmr wvas being
used. Tht trolley %vire couitil thea be ont continuous %ire as ai
present andi the converters connectedl in multiple wîith it andi tht
rails ; or tht trolle) wirt coulti bc divideti inte stctions xvith an
insulating device of some k-ind betwcen. Each canverter wvould
thea bc opcrating its oivn section catîrely, anti whcn tbert ivert
ne cars on it, ils censumption of current wtould bt next te notit-
ing. For aperating siationary inetors of this type it waoulti only
be ntcessary te put a converter ai sufficient capacity on tht
ordinar>- iighting mains ; a separxte systemn ai power supply
wouid thea bc unuecessatry. Another point about thetal:ernat-
ing systeai for strect railway use wvould be that a current et
prlmary wires andi coulci be teduced te an absalutely sait one
high voltage, sav 200o Or 3000 volts, coult bc useti on the
for the xvork-ing of tht mators This is a point of coasiderbie
importance, andi ant which %vould make the haandling of cither
tht vires or tht motor even saier than under prescrit
nxtthods. Tht possibility of underground trolley et con-
tact %vires would also be much simplifieti. Tht voltage couiti
be kept se low on tht trolley or contact wires a% in aimest prc-
clutie any possibility ai its jumping ils insilators in wtet wcather
anti thertby crippling tht entire systern for a short periotI, ihis
trouble being ont ai the principal anes in underground systeins
that use a direct current of Soo or more volts. Tht only draw-
back a: tht prescrit lime tO the adoption oittoaymelars ef
ihis type is their very high price as compatrcd with direct cur-
rent motors That is a matter whbich uill right itstlf anti ver>
shortiy if tht drieanti can but bc crecateti for theia anti they We
corme univcrsally ustd.

- NOTES FOR ENGI!4EERS.
A hoi1rr feetiing appatalus forais ont ai tht mas: important

aitachment te a sttami boier. WVhether a pump or injecter bc
useti there sheuld always bc at ltast two methotis of getting
water int tht boiler whiie sttaim is up, anti bath shoulti bc in
orderso that if anc shoulti suddenly laul, tht alther may be used
before watcr has goi to iew in tht boler.

Tht injecter in saine oftits mny fornis, is pi obably tht mos:
cons-enien: style ofbo:lecrfttdtr. lt isconvenicnt. bca-use with
even a iow pressure afitam il can bc staîted te ivark and made
te fted water inte a hoiler or into a tank. Sic-ni faim a iow
pressurt boiler may bc useti te pump wattr inoa a ouler carxying
a higb pressure. The injecter aiay bc set te wer, 'vithout hav-
;ag tast.aruan engin; or terua any sh.aiing. For these reasons
it is convenient, but let any ant compare the cest o! running
one as compareti with a pump, andi il a-hIl bc founti that the injec-
tar uses far mare steain. Tht injecter is %inuaL-lly a steani, cri-
cngine, in which tht sîtain icis upan a water piston. It is tht
simplest feri ofengi.ne, but prabably tht mast cxpensive for fuel.

A steani punxp if well arranged can bce mie as canvenient
as tht injtcter, especially for large plants where Ihert are many
1olecrs, andi will bc fountin bci mucit more econemical.

An ordinary plunger pump dri-en by shatfting faim tht main
engfine ai tht factory is tht mnost canomnical boiler feedr-r. lis

Noveniber, 1893 GANADIAN BLIEIGTRIGAL NEWS



GANADIA$ 2hBGTIOCAh NEWS X'~o'~cmber, 1893
adivantage. is, dhat il cari only be used whl-cn main enginc is
runtîing.

A god plan is te have.% plung.er punîp driven b> main engine
lor regular use wlien fac try ib runnin>,, and tu have a btcamîl
pump or ani injector for lumes %%lien enginc as standing.

If the fécal watcr îs fini, an injector %%-Il bc faiund ureliable, as
the water coming t0 injectur inust bc con enough to i once
condense the ste.iin.

If the pump as to be supplicd iîh lot water, iltrmusi be placed
ai a lower level thant thetaî.nk fromn ihichi the hot wvater îs sup-
phied. A putip canotai lift liot water by sucîlon, becaust as a
%auuin as fotimed in the pump barre], the pressure of the i
musphere is resinued fierai the surf.t.e of the nater in the bu,-tior
pipe, and builing t.îkes plaie, .înd the puir barrel a: filled u iti
Vapour. Ily puîîîng tht pump down lowver than the tank, the
iwater ivili flowv int thc pump.

Watcr i the atînospheric pressure bouls ai 2 12 degrees, bt
if the prrssure as inc reased it wlvI not boit titi the tcmperattnrc is
mui biliez,'c. If hou eter, the pressure bc re-lucedl, aind a partiaîl
vacuum formned, boiling and evaporinion will akt place nt a
much lower temperature.

I' tht transmission and diffusion ofaiheat, threc distinct pro-
cesses are known, possîbly there may be others. Cojduction is
the passage of liet front a hotter taoa cooler portion of the saine
body. Com'action ib the teirm usedi tea onvcy the idea that a hot
body is put in motion and carnes thetahrai utah si. A a urrerx of
hot water insîde of a tank or botter may bc stairt"t by applinution
of hent te ont part af tht tank, and by convection «tht wliole af
of the -aaer will in lime becoine heatedl. Ra:hn-hsterni
implies that a hot body loses hient and a cooter ane absorbs it,
wltile the air or oElier medium betwveen the bodhe!s as not hea-ted
by thet ransnîîs%ion of heat frein the ont body wo tht othert. It
is by radiation that tht het from the sun reaches us. hI passes
through millions af toiles of space, thet emperature of winch is
estimated ta bit much lourer than the lowest ever producedl on
thtecarth. Tht sun*s ra>s du not bcemn ta produit heat tîi their
motion as sEcappedl. H tact on a brighî %vanter da), the sun shîn.
îng ino a rain thraugh a clean wîindow, wîll vaise tht tempera-
turc uapon wich il shines, but ut wvill notl hat up the glass cf tht
winaw nor tht air in tht raom. Tht air by cominz in contact
with tht heaîtd carpel tl absorb heat b> a kind cf conduic~on,
aînd b> convection %%î .1 on% ey il te tht ailier p tris ot tht zoom.

TORONTO TECHNICAL SCHOOL
i..%Ti. in the iail of îSqi tht City Council passtd a by-lau estab-

lishing the Toroto Tcchriical School, providing tht intans and
appoinating a Bloard, giving titrai full powers te cabtain a building
and cquipment. ta select a staff of teachers and to draw op a
schtmc uhcreb> mi;ghi bc placed niuîhn the rcath ofmîuns
-and art isans .tnd tht tmployed uf tht t>t genceraîl>, thetitns
of acquinng thase clements of an cducation wvhîch %would bc of
most valut te dictai in tht pursuit of their vanous avocations.

Thr preliminatri-, were atitndC-d t0 by the Bo0ald, but il WaS
wcll on in Januar% bcfore thc school Lould bc opcned. Tht>
hart succeeded ia securing for temnporary ust tht building for-
merly occupied as ~V.lfeCollege, on thtc north side of College
Street i the heai of McCaui. Il nectdtd somt rtfiing. From
the stant tht scliocl nes t] ttcndtd. Tht work of tht first
terni %vas naturail te a gicat exteat c~pcrimcnt.il, thuuigh b>
cnnsýidcnnè. the bspc& 'l needs .>Pf the sîudtnt..nd turrparing tht
work dont ,at %anous bîiilar schoois tbm-id, a proM. mine was
follow-ed out whic-b bas n01 had tn bc inattaally alterca -xccpt-
ing in thr wav oi t-nlarging tapern il and co-ordiaating ancre-
ihoroughl> tht diffcent paits. Ths! terni extended to tht finst
of Nla>. Chasseb met fite nightsà a uset bettscen tight and ten
ô'clark cai-b night.

la Ocitober, s189:, the schffll re-opcntd. and again %vitb a
gaond attendante. Thais %%-as expmeid ta bc tht Irving vear Il
suas îhought that the nov elty cf tht ipl=arancirv cithis insltu
lion in Toronto might accotitd foi tht good attendante:
during tht openin>, terni. If it tidtd omer thas yce.r il wuuld
indicate ilt ut uh à schol cciuldi be cf use. The register ivent
op dunng tht y-ar tn ove: threc hutndrtrd and thirty, mort titan
rtalizing tht bepc-s <if liO%týsang,,inesuppafrs« Tht sihaol
cntinurd î,s ihose. 'bough in ramtnprc-dquarttr'., and xsath
teniporr.!N e;pc .àss roxanms Tht sîtudcntb menant busi
otas, tht> aniz tt. lc.sru . ai-d thet ueauhing staff ssorked %% sth a
iaî Tht testait% wtrc mnost -aisfac-torv.

Again ai tht b)eg*ianing of hast monah tht si-bncI r-opentd.L
Tht a-lases werr cryaw-dcc frein tht uni-y stai. As compare-d

iih a simitat pc-i-ted last year the attendance this ytar bas been
mult.1iled b) fout In the fi-st %,.tk last )rtr someishat oseri
too wtcre rarmiserce. ,in tht finit %vek ibis )-=r four huadred and
fifty, and ai tht end of tht t.cconct v-ek futc hundred and fifty

It is no longer a quetion whethtr thet is romr for 512db a
school in Toroato. Tht experimentai stage 'as pasi. It bias

~e 1 sta . It is nosu for tht u.t% to shosu ai!s .pprccaation of
tht value cfsuch a schrnoi for tht taàucation cf ils mechaaics and
arnis.ans b> assistîng il n its developraent. by prosiding si %vîîb
mûr c<ommodictis quariers, -and when ne essai-y. by increase of
staff or tquipmc.nt The soonrer il is proi.ided sith better ac
commodattons tht bettet will bc tht ircsilts a,.u.cpiisheJ. It is
non in a bu;ldine gi-tatI> inadequate for tht purpose. Why

slîuuld oct steps bc taken al once ta acquire for il better and
ptrmnanet quarters? As long as it is cratîîped for roao,
and unable toa separitt the différent gradts ad classes oi
ssurk in tîîi- draughting rouili, as loîg as seinet of tht cltiotntar
c-laisses arc ibret or four tlines tlîcîr pro;îer sire, as long as chein-
istry, liycrostatics, lîglît, liet, sound, eIt trît.it> and cîtîtrical
tesing and laboratury work suait ticîr turn in ont snriait zoom,
si) long nsd1 the stlîuol bc unable u t .uuîiplish the %vork thial is
evidsitly cul out for it i0 tlîis city.

"Ihti ground at pi-ssent cos-ertd by tht course as coînprîsedl
uander t ol olous-îng lîcads. Mathetmatics ýncluding arithîînctic,
.îlgcbrà, Euulida.nd trik;unuîntr>),. , dratugliting 5indluding prai--
t4LI,. aîiiî,.,.îlit.u.l.nd -tuisitîtînul dransing and
cupan, as, sscI .îs ablass in practîc;al geointtry, orthîographia:
andi oblue projection, pîersptctivt, tci.) ;nicciants (tocludîng
statuts, kincînitics and dynaiîîîcs), plîvsics (incluzling hydra-
sî.iticb, lieat, sound, liglît asnd cetinuot) *înd in.ignctism;, and
clîeitîistry tinorganîtj. Tiîcre arc: two classes, a junior and a
beioru, in tiubr..,.Eu(lid,îueuhînîus, draugliting and descriptive
geometry, tîci ci t> and clîcnistrv-. 'llit junior course in cc-
tri-îty as a course ai lectures svhkli deat %villa tht clementary
principîts and ticir îîracticil applications, whilt tht senior wvoîk
wilI 'jt Ia a gi-tat extent iaboratory wvork, aiid iil gav-t tht
ttuaient tht ujîportunait>o uieuumang familial %vitha tht ordinary
relations btwccn potential currcnt and resistancc hy tht indi-
vidual use of thr nîtasuring instruments iii various partical
tests. 'lhti running conditions of gentratorb and matlon suili
aiso foim a m onsiderable part tif the %7%ork.

.The student> in a licinibt ir.lso have thet upportuoity ai doîng
practical suork in a clîcînîcal laboratory uchicli bas lately been
fatai up for the purpose.

Witec tht course as ouîlîncd is as e.xtensisec as cao be ex%
pecîed under tht presecnt Lunditiunas, there arc btell channtîs
alonq subach il mig:ht bc :,l fuarthîtr dtvtcloptd-esen wbhilt
kctping along tht sautmc gtncral hînes-whîch would bt of grett
benefit to a consaderable number ai studc-nîs. Saine of ihest
cextensions liave aid been proposedi, but cnnnot bc caril
out for lack oiatccîînmodatiuns. Cldssesb in dtuuoratiue design,
freeha.nd drawing, etc., have oltenbeen ased tor. There area:
îuînber ai subjects that wvould be ai value ta enginters and
itchanics, such as tht wvorking principles of the sEcain engin;,
the- ttîg ai mattiils for s'rc-ngîh, tc, foundry and miachine
.>hrp p4;n-ipte-, tc., etc Cuthier cxttnsiar-ts usuld suggess ther
selves if the si-hool sc alhawtd ta dcs'tlop freely.

Tht Toi-oto Tec.hnica-l Suhool bans starttd ivcIl, and net hope
ta sec il continue ta prasper. Wc are satisficd tlîat tht city
winîch lias -generousiy suppicad il duning IIs Cta-er days When
ils existenceuwas ani experient, wîill 001 flou allow ii la stop
short of its full possibilîties.

A VISIT TO THE CANADIAN GENERAL ELECTRIC
COMPANY'S FACTORIES.

!ly invitation cf tht Carndian Gentral Electrîc Company, a
number af gentlemen praminent in elcctrical and business circdes
tri Toroto and elbcsshete, *.vuîet Pein~bore7, un Weýdnt-sda.y the
i i th of 0-itobtr, and inspecîed tht Companays %varks mn that
town. Amnong thase s-ho tscai pars tt _ii %ure W. R.
Ilrock, Presîdient ; H. P'. Duvight, Fi-si %lice-President ; Fredenc
NîchoIls, Second NVice-President and 'Managing Directar;
Robert Jaffray, J. K. Kerr, Q. C., W. D. IMaitws, Hugli Ryan,
Dirtî.iars; W%. S. Andrews, Compti-oller, and tht folwing
izutbt% .- T. .Sutherland biayai-, Presidient ai tht Bristol &
West of Enettand Loats Co.; Wm. MI\cKen.a, I>:esident uf the

oronto Railway Company; G. H. Canmpbell. Mannaizer WVinni-
p g Electric Railway ;Thas. Long , J. J. W'right, Manager
Tc 'onto Electric Light Company, flcnry Lnn-ndt:b James
Hit Iley, à1onrIazr' Ti:es NV. J. B.tints; E.L A. Watts, Secrie.
ai- Board of Trade; D. Citighton, the Em,5ire; John F. Ellis,
Maauanaing Director MaI.nufaicturere~Luie Insurance Co.; James
Ma- >.ici, Westminster S- Vancouv-er Tramwuay Co., Vancouver;
W. R. Stnickind , W. L. Synsons , A. P>. pousset, Sccresary
Pleterbere' Street Railway Co.; A. I. Smith. Supeantendeax
Construction Gi-tas Northwesten ?eIcgr.tph Ce.; R. %V. Ry2n
and John Taylor.

Tht factantes ccasîst ci thrc brick and iran buildings, cacba
2,-2 fecet long and So fecet uide, designated respeciiveiy tht
"Matchine Shop7- tht " Compctind Shop' and the " Wire De-

parlient. Tht site of thcbe factoncs as -je acres in exteat, and
swttçcs fi-cm bathi tht trand Trunl, atnd Canadian PactIfic
Railways have bc-en buiti nglit ino tht yards thus affarding
faci!;ty for pîrompt and rasy shipmrent.

Thete fantis ai-e thoi-augbiy cquippcd wsith tht latet: ir
praveil machiner) for tht manufacture of tht hargest as snetl as
thet saaiesi desices and articles use<i in tht elctrical business.
Tht machinti-y plant as oapcrattd by lec-ti t matai-s, tht power
for wbich is suppiitd f-rnt a z5o bhi-se power triple expansion
engine aund boiter. Tht company uvere vit rauch pleased an-d
instructerd b> thri- visit. Aiter lira gant thi-augh the variaus
departments cf tht worlm, tht> 's-cie cai-ried by tht
ntu-ly cenipleted e!edtnc strecet railway ta tht Oriental Hatel,
where luncheon hadt been pi-cvidtd foi- thcm, and -xbtre they
st-cie joint<i by Mcssrs James Stevenson, 'M. P., James Stration,
M. P. P., ayrKendry, members of tht Town Council and
piominenit cetntras. Tht panty st-ceane takea in charge by
members cf thetlowsn counacil, and showts tht vatious points of
unitresi, aier wbîch tbey te-enibarktd for Taranto.
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THE HEAT UNIT.*
liv Wsa. Ntuis.

Thei abject of Ibis paper fi Ica show the value of lirai ta actual waork 1 du
nos preiend te say abat ivissi fi cantaincd berein La lv san>' menais ail thai
could bc sasi an ibis ver y Important subJect. Mie part 1 %asss ta rail yatar
attention ta. ts ibat porilon of thet in ulicla is ver>' atten tbraivn aun>' in
the forn of exhaust steam. and tu impres, %sporn the minds of my fclicw
caigineers tbe greai importance of s-curtng a perfec undcrstanding of
prtincipirs.

1 onlt intend ta trnce tbe hsent from thetlime it entera the cylinder of a
steam engine ntil ih la exhasussed! tnto the atmnosphirr.

ln the. firsi place il would bce as «rell tai sec tihaitlieni realiy fi. Il bas
bStt found lit scientitic reasonin,: thAi tient sa thc matntfestaion of motion

in matier Heat may bc termes! the toitndaîton of pou-et. or paw-rt itseif.
and htit is alsa fle- Hat can bac mcasured. and the standard af ahat
measurement la calîrd the lient unit. One brut unit is tisai partion of heat
tahicit will raise ane poutadl af tinter anc drgrre Fah.. whiic ia meclianical
wark ane hient unit fi rquai ta 772 fout pouads-that la. ont unit fi capable

of lifting 772 lias. anc fot bigla. or ia sany athtr direction ane foot, or ac
lb. 77 fet. Alîhugl lietit so powerful. 7ci a ver> stait portion of fi
carn bc utilized for %vont, as wiit bie sccu belore abcend of ibis papier is
reched.

Tht mechanical work performed b' brien tan anly bac produc'ed hy nicars
cf ailier suibstaînes. autel as cas. air. water. smeam. tc.; but ia my> opinion
ihere tan and i l bce marc mechanical work proriuced iorn the hat stored
up fa carban. titan iliere is ai the pressent day.

Hrat may lie cxpresscd in turc fanms. nanil>'. sensible brai and l.atent
lbrai. 'Sensible tieti fi tbai portion of brai %bl can lic feul or tneasured by

means af a thermiomtter: a-hile laent brut is ilat portion requircd tu
ovcrcomc the cobesive forceaof the water and russe atmi tcmperattiresufficieit
ta overeome the pressure af the atmosphere. To convert onc paund of
tester ino sîrans at atmcaspherf c pressure, troam a temperature of 32 drgrecs.
tcauld require 1.146 unit-, Now the sensible brai af steam i that pressure
would ac -2t2 degrees. white ibat of latient batt is 966 degrecs. If wc tiere
able to, utilixe.ail tbe trien stored up in anc pound of carbon. îvbich urder
pefee cnbustion contins. 14.ýos:uits of brien. tic would beableiloconvn
ta. 65 paunds af water front a temperaure of , dr-grecs intostrans ai the pres-
sture of the aimosphere Dits fa paractire tic camne ft short of tai. tnt tht
commun evaparatite capaci cf Y4i soe tirai units is froa 610 9 i'aunds of
tinter, althaugli under most favorable circunistances liciter reults miglit
be aluaincd. 1 wiîl noi lic aile Io deal ttl that imrt of tbe subjeci in ibis
papzr. Howes-et. tic will suppose that 9 potinas afi ttr ta being evapar.
aird for cadi pound af carcon coniaining 14.500 lit unîts. froni a tempera-
turc of 32 degrees iota, strain ait the prtessurecit the aumosphere. %We ttuld.
tien fois: 387s heat units for cari poucds of carban caasuned. N~o tiarl
cculd lie praduced wtb steamat tliat pressure unIras in a condrassing enrgine
and then witi an encrgy of fromi ta ta 12 pounds per square inch.

Supposicg ive wcre usiag in a steans crigine stram ai go paîtndis pressure
aliave riat of the aimasphere. %hich ivould ber ioa paunais pier' quare: inch
absalute pressure. ire would requirean increas in temperuture af z2z degrees
cf sensible hfat. wile ibat af latent r tien wula be drcrasea ta 879.7 de'
grecs . for as tic pressure inrases ses dots thc seosibur lient. but not in the
saame pr-aportion as thec latent lirai riccases. Hence the tatal brai units
requin-ai to, converi t pounsi of titer firan 32 drMres iat steans a: go
potrails per square inch. tiauli lie s.î8t.

lna-lie proccss of expansion tic list'cgate ip 33 de reac!scnsilile brai.
andi disct-arged tiant sîrant ai the pressure of tbe aimospirre. tihici iî 2s2
degrecs. Sa ive bavc ani>' used for tianl 221 degrers. %Wr liad a total ai
st3 degrees andi ae have anly uscai tai degices. ba iliat near>' ro pet

Cent. of thse litai caterie Zihe cyliader as iliroa-n aua 1slsuadfrale
purooscs. We baa oni> usedai idegr.es.while li ig lot 1odo. So in
ibis case aily ane irnili cf tie brai enterin,: tht cylinder wanld bc utitaca
for a-ail.

Wle will nut; take an engine af tbc follovan,: scte. ftrs tebîci f atil ta.
dravar 10 show as orasi>' as possible tbe ainaunt cf las it ian a gîven
space af tune under thc conditions meniinca.

The dLnnirser ofteylinder isac, menc er;Iagil of siroke 36 incises maiun-
ber ait revolutions pet minute. 8c; average pressure oi siîram irougitout
ibesiralie .14 poinais per square inch.; bailer pressure go potinis pet
square inria.

In anc minute tic cylindre lias erpid nasif t6otimms Tbise t m ture
af tic sirani ai go patuds pressure ta .13 derrees, olsentîlIe litai. and an the
peocera of expansion it givra up 2s dcgrees of sis sensible brai e-ri time i
emprises itscit: iben il a-cla gfve up 19360 degrees in c minute.

Aza ns. dormi; tie procrass0f expansion iliere is cans:derable laisscauscai by
coadrinsaion selicarl s nat tic saine in ail enganes. as il as graaly tedicca

%chbrs tht cylindet la cavereai tb a g-iod noa.conductor cf lieni. But in
order ilisi tht exact amoumt af condenrsation caused b>acalin,: ai the cylin.
der ais anai canductin: tlie litai of thie ssrani ta tuie ouitide and li b>'th
expansion of %lie steantawening thle nperaure and pressure, titis causin,:
fi ta iccoîne saturateai. special means muai be applitai.

'%Vsh the enginse in question tic a-ti assume thai îLe lIsn b>' condensation
as Ic pcr cent. A cylircder cf ibis stzc anai raie ofi pton irai-el wauld ri,
quere %047 cubie feet cf sicam p itnute. iad as lthre tas so7 lais by con.
denssatian. fi as necessary tosait aiat amouat g thle total if tre m tu ta=-et
tain tic ainounit cf water tint is passin,: thiangi thc cylmsair su cac minute.
Sa iben re bavea iS3î.9 cubic t*es cf sîram ie in aonc minute. andi ;as
there are 2, cubie incites cf a-zter in onc cuisit foot of siramnt a a pressu.re
rf i pourads per square inca. a-c would bave 2..46 etali eict cf %rater cap.
oeaied ian ane minute. the waagt cf tihit a-ulai be 1-37 pounais. Astre
bave faunai as nearl' as possible tlie :tombier af patads of wtiaer srd ti ane
minute. a-c will pracecd, b' tise saine mtnclod lio finai tic numbier ai lirai
units requireai ta cçaparate tisai amouci tata airain ai a pressure of 4s
ptinais pet square ioch.

Ta conuvcri anc pena ci a nies mia ri ai ai pressure: r-i 45 pounds pier
square: isntis trous s ter.pcrniure of 32 dcarecs. a-c a-alai "reiur t. 17 units

.1cf b1i Henceire bave a total cf i8o..t brien nite pet minute- But tic
5r nri tiben ecinn ilie cylindcr liai a pressure of go poncifs pet square

incht. and u-iLh a teispeaiure, ofm dMreit c f sensible brast. andir at.ia:
itilizeai foc -tank 121 degries. iben tac bave 19360 degree that bave pet.
forasea a-otk ; sulseract th.t amocnt fecîn thet iaal lieni units, pet minut.
andi ac bave s 6o.63: units ilirto a-ra>. unlesa m~i for alier pcrpa.cs..
thus sboiz th îe grcat esecessai>' of malen,: use cf ihe exitaut steans or the
etaployenentoaacondeossg ng.tie. But liefore a decisuots ai ibis sanscarn
ic astis-rd ai. ilic are a great caan>' tig to lic talcen tatau considetaîton.
1 do tact. boa-ces'. intenai ta darefi ons ibi fasture of tise subjent.

As will bce seen trnm tht fOregoin,. tbe usject or ibis parier fil a show the
ainant aoflient ibi uai away acliena an engine ta exhausi ,fin the epen air.

ftis are> seldoru thcesausi vai so Ifitile back presure as I bav-e ailca-ca
fanibis case . there: moulai mot *ettaue bave beenz such a Rood sisowin,: as

6 Papes, isad huart Hamitai Auesocaue Cmadin Antssati et Stu-ansi>

as liert miade bcause itd thre bren nmore baclr pressure the sîcaintutlien
exslied wouid liave becia af si Isiglier tenifperature: but 1 ana allaig aata

thse engine tas dolin lis isesi. The avenage piressure of stamn yau iti anotice
lo be alto fn exceas. Vî'lin I% it tu r du is lu latin,: laistuelso i te brat as
potsibale ibrasta awuy iat prîtaical uise. suçia ai-. bastins buildings. tic ln
hraina, buildings tbere aie a ,mneat niant' titi n, ta ber taken uiisu cansidrm

anon. especialît' then a systetiaus ta lic cafcultited stad laid oui for beaiti,
matît steans.

Tbere arc imo meihods oaf facatai: buildings, lite direct tand the indirect.
Tht direct nrelod oasisîs aI pipes iii aite raout tîltich aala the air airendy

fn the roont, ulule the intdirect nieihod is litc air henîai ta a sepaunte citant-
ber ainai cantryrd b>' pipes ta tht rooto ta lac bitied The direct nititd fi
%ihii ste ili ito dent itb. ti biii, used, mtttiv an mailis. Il consiats usuali-
1 of papes arciana the w-ali near rte 110cr. W ,titret icrenara lti circuLter
iie ait. the pt>es are pInte a veuiiesti. Ait buildings cuuinot lac litaient

tila lot instance moudeat buildings requare mutre fîratîn,: sutrface ihan
stone. acd stone more titan brick. *l'lien tlie sire, location and characten af
constructiaon ai the building musi lac takea inua canslderdtiran. W'lerc a
large number cf windows us cnsployed. Inare heatin,: surfatc tîti lac re-quin.
cd. A long natrow nocai requires murc iraîtin surface tian a square toona
of equal saien.

Tha: foiloîvin,: figures are somtnes used fr a griseras estimait, but gooatt udgmneni must lie exerciscai ulen attreit figures arc ta bct rmployed - Fan
hcatina, du eliicgs froin 4o ta Sa cuaic fret cflair ame ta anc square foot cf
bating surface, ta lirai ta 7o degee front an Otaide tempetute cf erra andi

lau pressure scaris. For large stores. 123 cit fret cf atir sîice fon cne
square foot oi raing surfacr. Sasli stores, tua cubic Ies air spatce for

acsur oot of lbestia,: surface. Haotrîs. à 25 cula-c fret air spncce for onc

sqCu-r et haratin,: surface. Chuches. =n tiabic f<c of ait space foi anc
squar foo basting surface.Thet ule f wîl mkc my> calculasituas upon eao lac ipplicd ta condiion
andi mul ît ire direct rmuts . Ihe antouci ai expasci1 surface . ltst de.
sîreai teaupernilure of tht roomi the temperaiurc oi ithe outide a.ir . tht semt.
peiature af the seai tf wih mahicit the rooni asi li c brairai are ail concernced.

It bas liera founai ly carefsil esperiatents that ane square fcoo aInl
space tîfît transmit foan 70 0 1.25 uni tI Of licat Pet boaur for eicr>' degre
différence in temsperature betacen thc anisate and, the uiside. the di!iueece
being cau.cai b>' tht action cf the ana. la acier ta asecniain tht arnant
of brait aiut wiii bc tracamuatîrd ilirotagl cnt square foot ai stail spac ti tvil
lie tltitI takie tht lotiesi probable autside tempraure anid atc laigi.esi
transmittin,: capacit' cab tir ait. Titra front thie deareai tein-ratirc ai

îac om sulitraci tbe lowesi problable autside tnpeataturc andi nîiuliply tht
nee:naerbl .21 This w-ii, gaze tht nuiecr oa t a units transaiitel b>'

tcd square fooit ai a-ail slsace fer tht spacie of anc boaut. rnulîîpty tiat
ainout b) the ar-t af thse a-aIl expsed toi square (ie. and tîLe resait wili
bac ihe total lirai units for oct bot.

To lind thb a a,: surface a-e procerd as folIowa -Frnt the temopera.
turc cf the stesm sulatraci the teniperature ai tht room . square tht daller.
ecce andi dit-ide b>' tua. wbicb uiIl gît-e the number of iait unîts for catit
square foot of basng surface. Divide at iunie tht total lient urîils requin.

est, and the quotient itilili Le t unabez cf zquale fret Of lie.aiing surface ion
abat pressuzr of stran. A %itre foot teRilat cflone ina-b pape equats onar
square foot of liratir,: surface. Wlier a u hoit building i ta ie caleutateri
the roof tiait alto lac f icd. Att sicani pipes nct as beasin,: surface.
Tht. diarneter oi tht main un taches h-ould lic one-tenili tht square ruez ai
tht hraîing surface la square féet. l as ts a-cil ta use anc ina-h papes fan
heatan, wtb litre airain. Foi licanima,:lh exhausi sirsm aa icli ppe
arc prefenrtii Rriura pipes ahoutit net-et lac Iris titan thrcc.founhs the
tai ai the mains.

In this p.uper sic bat-cern dalng utl an enigint f(ram a-acs ic meiai-c

gaoti SS.6o6 bien units pets minuit, oz j. St
6.360 irai unit aser haut, aie test

ie cent. lias bren atllotiet for lois b)' condensation.
fan coneluding ibis, parper iittrail bc as wsa-, in thelt rests ttrm begin.

ning ta ecd n tso ic trotktin, cui of the rules. ta crdet tbat tht papier mn>'
bep-tnly underatoot. lotie lisi pince ai requîrcd 1.a4tsbliai unuts ta

nuie ilirtemperaturo f cn pounai ùtw..ter lu.2iatlders senslaf c bai.
aits: tbat of latentithast is 966 degrets.
Steani ai go paunais pressure acquirtes ii8î units oiflient fur encli pound

of aier (ram a temoipes-ature: of 32 degrecs. ilie sensible hasnt of trat ai go
pouris lir sq aic bin, 33 degrecs andi tbat cf Litent lient 879.7 de.

ge Th iflercacte tan tempet.iurc of teant -s the p'ressure of the ai-
mospitere and go pounds pet square inch si s degnats.

Wben g potinas ai tinter are hein,: esau a t aca posund ai carbon
caaitsining 14 _500 bstr units. cal>' 31.5 units traula lac requarrai ta ratse i
tramt the pressure af tic aictaiphere ta ça pounds pcr squatre anth. ana
ioýi sunits ta tht pessre a! ihc amosphere. Titere mouiti lac 8;i lirai
unts lait for es-et> painai ai canon contaitnin,: a ,oun its,.anti oui>' tu
pet cent, o abc tht eoicnng thec qlander auiia lac utizra for wank. 1 lie
amen cf tic cylandet as 3t.1 square saches. nuambet ai cubit cf o sîcan
fer one micute inq7. 2. a hile tht total -itl toe, ai cadenseai sîran adaica.
fs sisi cubte !cet.

Tht numbet cf cuite taches of aser pet minute a-as42r58 ;. Numilet cf
cuie fret of trier was 2.4&~ Nurber Patindaio aier i;t,i;ç Numiet
heai uni is rcquireai ta convei one pouad of waii- tram a %cmaiperature of 32
degrc-es inta stoain ai 4S patinais pet square inchs as îa ia degnees.Toa
hat unit% for tint man>' paunais aofteter is s$o.a.z drgrees.

Titre are iSS.666 lirai ucîts cainacrd au-ay miii the sîrani pe mîr.uîe. cr
9.Si6.36o units p-r haut Tht desica teniperatur: of thecsi acs -o de.
grecs, Tic tempemature Cil lthe sirani us 2ia. 'Me differencer un tempera-
tere betiv-tnab thtirait cf tht stesum aid île lirai cf tic rooas t 42 degreet.

-umbrca brai units tiat anc square foot of aai spare a-rtI transmit pet
boe= is 87.,5. Tht total numetlc ai brai unts abat tans lac usea fi cratin,:

space la 134-,
6 a. ":umier lirai units ttacsmutitd b>' one squatse foot of

bratin,: surface, is =oi trgners. Niuebr ai potinais oftîtean fiant uhîcli
brai tan lie tk-en t 38.4 Numbetrat squatre trohati:surface 5847 S&.

Mie datncet cf mata. 7.64 anches flac atametet of ru tura. 6, 5 tiches.
The tlfla a, ailshowi plauni>' how tht iforcrard rests arc obiainai anai

auihc:arefol exîminatian tiltlie catis' ucdersiod t a46 mz-q66 degr.-t-
cf laienthlrat H1-at uir-i marcpocd ai osiransualien wtin tss32 des=c=.

52t3 ie thr %=3-fl3= $7-7degeiiairtsiltcai %/6 - ltg17= E6 3 deree,
of lent brai atishotia as sensile lirai. Sa 331 - - 21= 22.386.3

=S7X Q=-4 saditiona! lirai untsu rautg p atimais aif stcas trams tise
pessurerc a :tt amapicre ta go potinaits m- square incli- %bosean,: tit
tise ti deretas risc of irmenspture oi menait as go praunds pr-quare inh.
is madeUP Of 'bc 86 3 lccraid lainti lirai and dr-grecs trom thieccval.
tac 8&.3+M= zt.3 d<tgitta

fi has, nequireai ta tarte 9 paunais ai u-nxier front 32 degrces tu tht reasuna-
ciltie aiîn'cMie 1146tx9=1314 dr-grec. anti :o 10314.39SI OWa69-
24;Wc=3871 lient uolts lait for enrr> praunti af canbon crisîan,: t4t'o
i&st niu. Tiens for thinitiluse ci tht cylander pe minute. =a s n=.boo x'

.;S-r,=314.s6s 3651130976;.- iS-&ogAts- tp8a 1047.2 tabc fret pet
minute; andi so472 Zî 200= 10,47 x sur- te.f 7. test pet cent. of voloame fat cone
zniute:tlsss i 47.2+îo 4.7 =et5.gsc ire:.bad mot saper cme en lai
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bIf condensation. and ulîSi - .17=4262 .- 1728=1.46)(63.5= 151.75 pounds

ofwater per minute.
The aictuge pressure.15 pounds per square inch. To.al heat units for

stfltfll ai chai pressur 15 203; tise sensible fisali s 294j degrecs. latent hti
909 1203 -32 à 171 lirant unils fut une pound ol sirant ai 4 ,Punds MC
soluare sieh. Uni;v lit minuit ulunScof the cylnder cmnccu>aird
upon. which i to' off 15,7 ILii. lIter or strani alogrther nt 45 pounds
per sqtue Inchb ie 853 75 î )(.5310=15.3-153 7=138.4 pounds
to bc elculated apon i eh liressure o!ih .ItnîiPlcze. 1'hus 1846 iC 38.4
= s j8boEs x 6o= 951636o heat unit, fier hour arc being loti; nnd the nunîbrr
otheci unitsthai clin bcused for hcutang purposes IS 212-70=142x838.4

î5 ,65.8 x 6o= à 79î68 lirnt aissis pier hour.
1 or the lînating stirface 282 70= 42 X 42 =20164 :aazoo=I.64 belai

uniîs iransniltîrd by eacb squarr foot of brating surface : and 2n: 64
91791,68= c847 88 qure frt et hcting surface.

bor viuare Iret o! al SPOce 70-0=70 ix t.2S=87.5T81179168= 1347U2.
IJ'aatl'lî ut iiîain ste1f. 5ia5ie. 5847.8b- 7t.L4ô z 10- ib anchem DtJmeie
of tri urn iife. 1 6 -) 6 ->i f -. 78, 4 -- 5 3G.-4 - Il 34 13 -34. .7854 -
43.29. the Square root Of whIch is 6.3 aniches.

CANADIAN ASSOCIATION OF STATIONERY ENQINBERS.
Note. -.Secmeuaies or the vanious Aw.unieî aie rqemed Ici fk>tward us matter

for pu,ibiaao tu this IrpartmSnt n«r laser than thue oh~ euh nioaib.

MlkONlU ASSuLIATIUN NO. 1.

Ai the lasti mceting of îhc above Asiociation, the doors ucrc
ihrotvnt open te tht public, and a paper read by Mr. Charlts
Heal on "Sbundry Notes an Heat " ' vas ioloiie by an intrest.
ing discussion. Tht paper svill bc found prnîed in the prescrnt
issue of the ELERi..Ai. 1%Lw--, A committe was appaînîtd
te mikst arrangements for the annual assorauion dinner, which
is to be held on the cvening of Tiîanksgiving I>ay. IJro.

%Isckens promîised a paper for tht fîrst meeting in November,
which wili be an open one also.

MtONTItEAL NO. 1.
Tht last meting ofîthe above Association, held on the îgth

of October, was wclI atttnded. A large amount of business
connecttd wiih tht wvinding up of the convention affairs, was
îransacted. The souvenir commiîle rcporied a surplus of 5300.
This amouint is te bc invested in scientific books, which .vill formn
the nucletis of a library in the fiture 'Mr. Laine, cf the firms of
Cartier, Lainse & Company, Qucbec, was clected an honorary
mnember.

HAMItL.TON ASSOCIATION NO. 2.
Tht regular meeting held on Oct. 6th .vas wcli aitended,

and thete stemos to bc a growing interest anîong the bretiren.
Ont of tht mnost iniercsti ng events of tht evening was tht report
af oâr «lclegalts in convention. which %vas prescnted in plowing
teis by Dire. Robertson. This Associa.ion is vcry grateful ta
tht Mont-al brethren for tht s-vay thcy tîeated aur represen-
tatives, and trust chat the resulîs of tht convention ivili long bc
fcli ian îe. lic. Robertson also read a leiter of condo.
lence which thas Association sent te the famiiy ai thr tlt Bro.
Angcli, ai Guelph, who was so suddcnly called away after hi!
reîurn fromt tht convention ; and aacther ta Bro. J. Nie, ai
Hamilton No. z, ssho had tht asisfortune: te loet his litile son.

lira. Ilinnting ion was elected Vice-l>rtsidtnt to succeed Bic.
Johnson, who has gant te Lpdairie, Quebec.

lira. Arthurs uwas aIse, elected Assistant Financial Secretarv.
This Associ ilion intends holdin4 special meetings for radir'g

af papet s discussion, etc., during tht Lvinter maaths.
WMa. NoPiuus, Rec..Seaeîary.

ST. 1.AURENT NO. 2.
Edatou Elxcvati.. Nsrws %sci) S. E. JOLK,.Aa.

SIR.-l wes present ai tht last meeting ofiSt. Laurtnt N. z
C. A. b. E-, in Montre.-l, and as we very scldom set aay repart
ofiteir meetings an tht NEw%,s, it may b-- intercsting ta Ontaria
enginees ta knaw how thty art gcttine, alang.

No. a is flourisbing in c% ery stase of tht word. Their cmi-
bcrship has dec=esed somcwhat since they were orgaaized, but
they themselvcs expected that, as mari) ai the merabers look no
intertat in the wvork and se they fl out of the ranks ia time.
But these .çho remains number abvâ.t 7o, and they art determined
to carrv on chtc wark ai educatir.g and helpig each other in
their profession.

On tht eseniag tn question there were several prablents
firureýd out on the black-board, including the safe warking

p ressure ciboilers and thc thickness ai plate required for a
bler te carry accrain pressureand several others. There

wer sseaid~iu.aitaon the abovc prablents, but as thev
were çarl'ett on in the f-ren.h lan1.uage, this Association beini
cumpo5ed entarel> of Ficn..h C-in.d.ans., 1 did not get mucb
çead (rom il myselif, but judiging fromn tht numeraus questions
asked and answers kît ta, 1 feel sure that it resulted in somne ai
the broîhers Itarniag somthing about bailers and their slrength.

No. z St. Laurent meiets in tht Engineers Hall, 662 Craig St.,
and they hope before neat convention ta have tînoiher assoucia-
lian in Monirecal.

At the meeting tht news ai DIIstrict-Deputy Bru. Angtll's
drtîh 'vas annaunced, and the bretheen ai Na. 2 e-xpressr-A their
sorrow asnd regret by passing a reolution cf condolca-ce with
tbt famiy afi these lait amd estieed brother, wha was se su~d-
denly removed tam cur midst, and crdered their charter draped
for thret months.

Executive Presideat lira. Gea. Hunt was aise prescrit for the
first time, in has officiai cap-aciîy, and .iddressed tht meeting in
lus usuial happy manner, askinv them for their eamnest co-opera
lion during tit present term, in pushing on tht %York ai organi-
zation of ncw Associations.

1 remain, yeurs truly,
A. E. EvKiNs,

Prov. Dtp. C.A. S. E.

LOND>ON ASSOCIATION NO. 5.
A vaiued correspondent sîho as tî member af the association

%%rates. No. 5 is progressing f.îvorably, antd tht efficers art fil!-
ing sheir posta to tht en's-re batibf.i%.taun ai tht merubers:, atnd art
helirig; tht younger engineers in thear piactîce as tvtll as en-
liglitening cn in their studies, which are hard, especially ta
those w-ho have not had the benefit ai carly educa!ional ndvan-
tages.

WVt have a large blackboard whîch is used te illustrat meth-
ods ai setting ai boilers, engines, makiag calculations, etc. Ont
of aur members got Up 25 paste. board rards 20ox 24 inches, te
cf which cantain diagni-ab, r.înging in size frumt t0 te 2o inchts,
showing tht theoreticai cîtrve, tht different cut-aifs and pres-
sures, influence ai clearance, under and ovenloaded engines,
culctîlations ai h. p. chemiîn, etc.

Others showv how te fiad the Mi. E. P., T. Pr., N. H. P...H.
pho% to figure out tht 1). p. af diagrains ; expianationi of the

indicator. Reducing motions oa al descriptions have been dis-
cuissed and by metans af waodens patterns et-ery brother cars try
his hand au setting a slidt valve. Piston disturtian caused by
the angularity oi tht cannecîing rod is aise weli shown on one
ai the caruls, and shows ,itselijust as plain on tht patterni.

Saiety-valve calculations, heating and graie surface, are sub-
jects whichs are not lorgotten. Intcresting discussions have taken
place in regard to turing boilers, showing the gond resulis oh.
taintd by a gond fireman as weli as the great iass that cans bt
caused by an ignorant one.

Pcrsonally I a ay, 1 joined the C. A. S..E. 15 months ao
before which time 1 had neyer read an engineering book, but
encouragtd by ex-presidet Mitchell and lire. A. E. Edkins te
siudy, 1 have found out that books are tht needed companians
ai a practicai engineer. Every engineer should know t he laws
laid down for sîeam. As a resuli ai my studies I have improved
my aId fashioned plant vrith the least possible outlay, reaping
naw beuzer results with Itas fuel .n iess water cansumptian
having ne shut downs, diminished repair accaunits, an casier
day's wvork iarmyself, a pltasnt face on my employer, and more
wages.

GUELPII ASSOCIATION NO. 6.
At the regular meeting ai Guelptb Association Na. 6, C. A. S.

E., held on tht evenini of Oct. 4th, the foliowing resolutians
pertaining te the dtatb ai Bro. J. A. Angell were ado pted.

WVhereas it has pleased aur Heas-enîy Father ta cal firs-r aur
midst, aur esteemed friend and brother, John A. Angell, be it
resolved that, tvhiie 't-e bow in humble submissians te the Divine
will, ai tht saine lime deploring tht loss afiso eminent an engi-
niser, we extend aur sincere and heartielt sympathy te tht
bereaved fimily in their heur of irouble .ind sortv.

Further, bt it îesolved that a capy ai ibis resolution be %ent
ta tht deccased's family, and that il be spread on tht records ai
aur Association ; aIse that a capy of tht same be sent te tht
CANADIAN Eu£CTRsuCJL NEws for publication.

Furthermore, bc it resalved char aur charter be draped (or the
spac of hrt monhs. H. T. FLENVEI.LINC Rec-Sec.

C. JORDA.N, President.

KINGSTON ASSOCIATION NO. 20.

Tht engineers ai Kingston who formed themselvts mie an
indepearlent Association about a yeatr aga, have viîhîn tht
lasi manih thrown in their lot wiîh tht C. A. S. E., and wiil
be knowns as the Kingston Association Ne. zc. Tht new Assos-
ciation, svhich bas a membership ofupiaidsai .3o, has elected tht
fallowing afficers: President, James Devlin; Vice-Presidtnt, if.
Youîden; Treasurer, H. Hoopins; Secretary, AX Strar.g; Con-
ductar, James Lobera; Doarkeepers James Gascaîne.

Diffhculty bas aIrcady artscr bc-ttren the Kiagcan Elecaric Street Rail.
way t-ompany and the Cuîy. resulirg an an action by tht Company for
damaZeson ac-c- nt o! lois of bs:n=a îhrough the failure of tbetCity toi
keep cre srects ia prome repair.

Messr-s. Aid. Sav-ignac. Achanibaut. H. Laponte and R T. robeil
b-ve been nelcd as %bc borard of direccors of tht Nierchanze Tdlepboae
CompanoÎ 26ontreai. Tht Campany Is *avc rci cd zrS potes. and an-

oaechthcu--r lincs v.-i be in aperatim b>' May ne=t
Over o tons ei snca af tarans grades. arc saitd ta have bcen; shipped

front thic Ottawa district dciaig the maaîbs ai jul> and Augusst. andi thc
6irs wtek afiSepember. There is; reponeti Io bc an inaeaùnrg ir.:ees -ha pi
andi ticeropmet of traide ia tht European mxarket for mica of ibis district.

CapWsn Atex H. Gunn, oi London. Englanti.. bas ro=ctly shiicti Mocs-
ircal with chic parpose o(estabUhing a (acto-y torche manuticîtm at& ara
electric catuing msachine. This; machine. it is said. 'viii tut fsbrics of CTMi
descritiocs andi alcuy %hicknesses, andi wiîh remarkable rapidity. Xi oa
be aperateti on an>' incandecent ccait

November, s893CAr4ADIAN ELIECTRICAL NEWS



November, 1893 GAt4AD1A~4 ELaBCT1~ICRLi ~4EWS
SIGNALS AND TELEGRAPHY.4

11Y JA&s. A. Dou<jLAs.
Il is flot my intention tu prescrit ic this, socîety to-iîglît, .tny-

thing mnore than niercly a btief outline of flic hîsîui) tif flic
transisision of messages front place lu place, andtu titis end 1
have divided the subject into ilirice parts :ast, carly attempts
tr0 signai ta a distance ; --nd, developînent of the electric tce.
igraph and telephone ; Irci, modern fornis of signilling.

zrst.-R-arly atleipisi Io .sçnl Io a distanzce. -I>coba.bly flie
first goud ;ttçipt ta transinit messages bv the aid of appamatus,
ivas the employmient af seinaphores iiounted an flic top of high
towers , these were erected in proînînent positions, and in plain
sight af cach other. A large and wvell trained staff vas nccs-
sary to obber.ec and t ransmati, notîîith!staîîdutng î%hiclî the m'ork
was slovly d1one , besideb the seanaphores tvere ubcless in fuggy
wveathcr or in storms.

Bath af the two agents, sound and lighî, were used. Blis,
guns, etc., forni a convenient method for short distance work.
Liglît, though mare ready and ripid than sound, is by no nîtans
a docile agent, since it proceeds onlly in straight lines, and %%ili
nol bend round the bail a! the caLrh, or inequalities on its sur-
face ; and so the third agent, electricity, soon became recognized
as docile and trustworîhy ; il rivais lighit in speed and can be
adapted ta any distance.

As fair back as 1753, proposais %vere made ta set uri anr
electric signal line, consisting of a set of parallel wires, ont %vire
ta each letter af an alphabet, and make tht 'vires attract lighit
bodies, or sîrike belîs corresponding ta letters. Liter on, Som-
mering, a Gerrnan profesor, carried this into effect ta a certaÀns
extent, and lie is sometimes regarded as the maker of the fist
practical electric telegraph.

The next siep 'vas the discovery af the deviation af the mag-
iîetic needle, thraugh tht action ai an adjacent galvanic current,
and ismpere, inl 1820, show,.ed how this could be uscd for tele-
graphic purposes. His plan was ta use 30 needies and 6o
%vires, for at first il ias supposed tlîat there must bc a separate
needie for each letter or sign signalled, but this attempt rtched
na practical result.

Tht Paris Exhibition of 1881, cantaincd tht original first clec.
tro-magnetic: telegraphr apparatus af which practic-tl use had
been made. Tht credit belongs ta Gauss and We'ber, wvho
erected a line 3,000 feet long at Gottingen in a 833. Tht appar-
atus consisted ai a large galvanameter fi-ar in which a. magnet
carrying a small mirrar 'vas suspended by a silk thread. The
sendier cansistcd oaf a vertical inductive arrangemeant, which
allowed a secondiy coil ta be raised ver-tically b>' means o! a
double lever. A quick motion ai tht coil generated an înduced
current which reachcd tht galvanarneter frame through wires, and
caused tht magnetic rod tai be deflected. Tht direction ofidevia-
lion was determined by the direction in which the coil %vas
moved and a conîbination ai tL.ese rnovements formed tht alpha-
bet. The call signal 'vas g iven hy means ai a bel land clock-work.

Although this %vas tht first accarnplishment ai clectric: tele-
graphy, yet ther invention 'vas rcgarded as only an appendage
ta their magnetic: obsea-vatory, and several years passed before
tht electric tclegraph %vas an actual iacî.

2nd.- Deveopiment of the Eleciric Telegraôh and Td&hn. -
The ventr 1837 saw the rcalized, practical, electric tclesgraph.
WVe cannot dlaim the exclusive invention for an>' ane individual,
but ai the several inventars, none secm to have shown grenier
skill and perseverance: than Mr-. WVhentstone, %vhose: system of
deflecting a single needît righî and leit, also using twa nee-dîts
'vas in general use in England belore Von Steinheil obtaincd
similar success in Germany.

Steinheil later on imprave4i tht Gauss-%%eber systean and in
his handan it became the fi-st wriîing telcgraph wc have. He
aisas made the very important discaver>' af Il earth return," but
this unis receiveci by the public as a "singular paradax," and
Steinhtil dots flot appear ta have extrtcd himself tu remove tht
prejudice against i, leaLving il ta an ingcnious inventor, Mr.
Bain, ta independently discover this princîple later an. and pro-

damiand also for M. MaIl.ttineci ta make an entirel>' canvanc-
ing experiment at Pîsa in iS43. Then the double wire of the
needle tclegraph was dispensed wvith, and a single wire wîth
ground return, w-îs employed.

The needie systern %-as much altcr-d and changed by Wet
stone and athers later, but it is ta 'Morse that 've awe our pres-
tnt efficient system ai electra.magnetic tclegraphy. Tire flrst
reisters or receivers taclced tht message an a narrow rall ai
white paper. but ihis was soon disptnsed with, as operators
easily iearned ta read the instrument by souni dlonc-

To Prof. F. A. Petrina we awe tht invention ai duplex and
multiplex telegraphy, whiLh invention enables us ta send two
and more messages along lhe saine 'vire, at tht sanse time, in
opposite du-etions, which makes tht gre.stest use ai a single %vire.

Sub-marine cables wert prapasedi as far back a.; 1774, but it
'vas nat until 1843 that the introduction ai gutta-percha ade
this branch ai the industry stant inta lueé. Man>' atternpts
and man>' failures rtsulted before the Ailantis: acean 'vas success-
fully ctblcd, but tht ta-k was perscvertd in until in a866 the
Trans-Atlantic Tclegraph LUne mis dtclared open for business.
There is naw no practical limit ta tht lcnRth ai cable îvhich
could be Laid if requi-ed, beyond tht contingencies of severe
,iveather.

* Pzmrt* bdefc Ibo orl Vecurk Ocb SCPi. 25tb. 3893.

Thse Triephone.-l'eriape liiost îvondtrfnal, and tertanl>'
ont ai tt lieîaost tiscfial aliplicat ionis ofieiect ricîty, is thetclcphloie.
It n%.ts lsca'tred by Paeiii 1837 tliat an iron bar tlien miagnie-
ti±ettd mnîl iia.t,4nttrd at !)hirt intcî'.alst diiitb zuutlis,
auti on lth«s bast 'ib î, Reibs corisimtte lis fitst telephutît.
Thiis insist baae beeti a cuiîsity, for;tccoiding to Dr. -Nessel, il
ronsisted ai a beer-bariel, nvith a bmall canie placecl iii tlic busîg-
liaIe, covtrcdl nt ils siîîlier enid it i n animtal miembîrane, uîion
wliicla a simili platiiui strip or ivire %vas fristencd by iîcans ai
sealirng w'vax. Thetrecriver wa-.s 1% viotin, upaon which% . knitting
needît, liaving a coil %'ound round il, wvas fastenel. l'lie recemv-
er n~ab itftertu.nrdb miade in flic fortif p>!a huauis car in %VIaici tire
pltinui 'ire %vas faistened la flie memnbrane andI tn tut spring
b> iiîea.ns oi 5c.n n~a , ..nc a plal.îîua %cunit.i t l%.nsinc
opposas: nith a b.ci-t foi .îdjustmetnt. Whlen :uiidi maîtsn.de
tht iniaine vibrate, tlit circuit ivas mnade and broken.

For a long finie efforts ta iînprave flic teleidinne gave ver>.
ci-udt resulîs, Elislia Gi-ay succeciling tii :nakang a fais speak-
îng systeti, whicia ansinered for short distances, flie sender andi
receiver %vert funnel shaped and difféetly -oiisttutte(. 1Bel
aIlso aI this IMe made ont, but tht sender anid receiver could
rnt bc uscd for the saine purpose. This instrument wa.s shown
arl lh;l-ldlli;à-- In 1376, and battisfhcloty effetcrs titre obtained
froim il.

But befare the telephone cotld bc made ofcommînercial impor-
tanc, ap problem Iiad ta bc solî-ed, uliîch Hughes, an in% entor,
fi-st .ple thiis %%as the principle of tire microphione, an in-
strumnent t% ith a condcluta o capable a! clîanging ils, rebistance
î%ith the sotinding tîbratians , lis! prnn.iple %%ab clstuvercd b>
c<Xi Monte] in î856. Carban 'vas first mnade use of by Edison in
lais carban t-leehone, and titis %vas the beginning of a neti cra in
Ihis art, manyi'orms of microphones and microphone telephones
being tried and usccd b>' diflerent inventai-s and improvers.

No instrumnîct is sa delicate as the telephione for the detec-
lion of iaîl andi sudden currenîs. It is adniirably adapîedi for
showing tht torrents ai induction sel up an cnntigun'., coils. It
also exploded tht notion fint iran takes lime to mnagnetize and
lmimetademagnetize. The nation ofitîme is due ta tue action ai
induction in coils producing rtacîîon and extra tOrrents.

WVhile il is possible te speak.through a table soa miles long
laid out straight in the sen, il is impossible tai sptak through 2o
miles when coiled in a tank.

Tht fl-st public experinients for tclephone transmission ai
music were made in Vienn:i, in 1 877. Lhcli's teleplionts 'vert
îîsed bath as senders and rceivers. Alsa at flic Paris exhibi-
tion in aSSa, the music oi anc ai tht theatres ivas lîcard in dis-
tant raoms flîted up for tht pîirpose.

Fromt tht first Bell hasi been .voiking hard tai perfect his idea
ai a proper telephone, and his ultiniate formn consisled in the
wvell knn%%n prescrnt type of receiver.

Btrliner's patent af 1877 is a miscraphnne.s)ysîem. Each
station, both receiving an Icnding, is sîmîlar in conastruction,
and corsists of a balles y, an induction coil, and carbon contacts.
Tht primar>' coils arc in circuit wîiîh flie batter> and catbon con-
tacts. Tht secondar>' coils being in circuit with the lîne
%vires, ivhich sysaem is in use ta-day.

And sa ive sec that tht perfection ai tht telephone likc that
ai tht telegraph. %vas af slow but stcady gi-on-l, and is tht i-e-
suit ofithe txpeiience and labor ofimany minds. As regard-
the efficient>' ai a tclephone, il depencîs on tht careful and ex-
act .vorkmanship with .,6hich the parts must bt fitted.

.:rd. - -MIodem /lrmns ao Sgaini.-These arc raîher numer-
ous, a description of mvhich waould fÉli a few good sized books.

ret all !ainiliar %vith the electriic bell, %Vhich summtons us
te the front door, thetleiephone, a fart, and sametinses dinner;
also the tcltgtAph and telephonc, wh;ch conve>- aur thoughîs,
wishes and nens tai alI Pa-rts ai tht îvorld, dclivering their mes-
sages almost ai tht precise instant lhey are sent, te tht office,
Parlair or side-tracked ireight car, vith equitl f.aciliîy-.

Electricity i0 tht formn ai incandescent lights and flashes, is
uscd tai signal between vessels ai sers; also te 'varn <hem off-
dangeraus coasts, or ta signal from baloons ta btsicged chties,
and other uses of military 'vara-e in which tht portable tele-
phone is also playing ispart.

Fiags, by day, are used b>' arwy -and navy for short distance
'vork, and the heliograph. a tripad arrangemecnt, is serviceable
in sunshiny 'veather for signalling up la about 6o miles.

Limelight lanterns can alsa bc used for shart distance night
'vork. These art constructed tai emît short and long flashes
carrcspondang ta tht dots and clashes oi tht teleng:aph -ode.

DEc t. rcsonators are uscd as 'vhibilcsý on smala bolus nith-
out steam. Thcse are merely a poverfiuî buzzer at tht bottom
oia hali funnel-shaped vessel.

Loud sounding haras blawvn b> steam are used by light.houses
duning faggy 'veather, uhich tht lighls vili flot pierce through ta
a suf5eîienî distance ta give warniaîg.

As regards signalling generally. electnc îîy by tht aid ai prop-
ci-apparatus, can bc made to perfor-a any dfcsired duty, and as
nothing scems impossible tai this subale force, and wilh tht many
able mînds at work an the problem, it is not toa much to expcct,
that some day in the future, even the continents, sepparated as
thcv ai-e b)' vast oceans, w-Ill yct bc able ta converse as casîl>', as
wein this dit>' tan ring tac- other up, andi reanind ont another
nut ici forget the next meeting ai tht Montreal Electrie Club.
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ELECTRIC RAILWAY EQUIPMENT.*
llv Il 0. .tiiS

1 propose. îo.night. io citl your ntentan ta sortie distsnct.ve fentures iin
the clectrît r.t,l*wîy ttîpnients uf to-day. &and to matie saite fews îunîîî.îr.t-
tise 1talriiîrnrs. i t *uu.d bc uscees fui lise tu Ru b.iik lu lthe luisit Uf the
reit., Street ..ar niolor. for yoti are. p.,obably. as weil Acquaonled %'lits ils
lîîîtory us 1. or if flot. and yrt arc interesiedl in titis branch. <lic informattion
cani bc found properly exprcsscd antu concisel>' slated in the naîrks of
Crosbîy. Bell iand ailiers.

Ai the risti or bcjag thought clanngsh 1 wiIl narrow nay retarks ta such
.tieipiritiu% ast may> lie found in aperniion to-day on ii tait coi.niry at ours.
tliough 1 arn flory ta s-ty that much ofai tis made uister tinotiie flig. and
litnost ail the idens Caine front abroad.
Stnce the finit elcinuc car %vas run tn Canada, sornie cight yrais ago ai

Toronto. ta the prrsefli day. girt Stridtes have bren made.
Thc firsI road equtpped und. regulirly optraîed. wns in Wîntcr. anid lthe

Vuindrpotl suspended tralley sya<cmt %%as îsscd about a ycar. Li-ter a raild
was stitrted in St. Catharines. using the Vandepoei double trolley S stem
vviih a sinatI motor on the plaifo<m of car connccted b>' a chain wâi the
aile. iind 1 bel icie. is sill in u-c it h;î city.

'Mfi pbaRue niotor. whîch was the firsi niotor capecînl>' designe<I for
Steet cars Ia bc niade and cased r ib iis country'. îS .1 Snall compact motor
of lîjçht weights. capable ci doing gaod wotrk wih a stiait amount of enrent,
staring on 4o amperets. fi hail a double reductian gear. îînd is garemnetl
wih a convroiter or %iriich-box. by commuiainîg the fields. fi w.a% onu>'
îtled i i la . p. and soon gave placc to a heavier type of motor. Tht
nexi motor was known as the Edison msachine. TItis design followed
closely on the lines of the SpraRue. Unforiuaicy it irats made ta be con-
îrolled b>' the ame meihod as the SpIague. .snd met Mitla the saime difTicul-
tirs. namnel>. aitort-circuiting in the fieldls :ind graunding in thec wicit-box.

iMerc tsino kind of machine built. sibich as handled b>' such ignorant hrlp
as tlhc car inotor. ort an>' apparatus sed mare rouRhly and wîih lesa
intelligence than tht eleciric Street car. A hit mu.re tban a year nRo
aur tira larges: cities. Moîtrral ansd Toronta. cammenced ta cquîp iheir
Street car bysicins wîîh elecîriciiy. alnd. strct tilmne oui knowiedgc af thc
dîfficulties of keepxng the cars on the rails and on faute has bcn deceloped
wortdesfulhy. Toronto iras the firai ta gel under ira>. math cars equipped
wib thc Edison systemn made in Ilesiboio7. Titese wm supposed ta bue
2a h. p. motnes. as alrcady described. Tie>' gave ver>' Rond satisfaction
untît ihey mitre oveeloîtded taii tradlers. wvien the fields began ta, give ott
and tht rest soan tallon d. Sonne cmr equapped wîih Spragt.c moiors
rated ai r5 hà. p. gaie the saine tesulis. Icen came the c.ill (<.r licati er
matera. and the \\Iestingitousz 25 hà. p. machines cimbed tnctte frcn. whitee
the> stihi remain. Titis mîil.known typse of machine needs fia descrpion.
for ihese photos aii give yau a muci liciter idca of si ihan 1 C'luld hope ta
canver by Mords. rite distinctive fcatures of thîs syslems are. fsrst. chat the
speed tas goverfird b>' icailtanct in the field ctrcuii. g:riduait>' cit out by a
controt!cr. zoinwbat stnitar iottîat used wiiti thecS1prague system. becmond.
the motor has tour pales înstead ai two. as at t her motors hercin retered
Io have. Third. by a pccutir systernai winding the armiature the brustes
are aisi>' ap.irt iniiad of î8o. as is nece.ms.sry in aIl ira pale inotors
Fourthly. the mrchsnicai details of ibis machine are ver>' careful> decsigned
and wcii flide. Ai tbe wrannz parts are ma~de ta lait. and devîces for
auing up the war arc rîumerous. One ci these cars bas a record in
Toronto. of Ibirteen manîhs use miibout turing broughî inta tht- siuop for
motar repaira. The draw-.bacin tht mator is. that i stakes froin Sot oo1
ainpers ta stars ana level. and about 4o aperes ta mun. rte resihiance is
ma.«deup aicatIlsoft irn ire arranged un noden trames. otwhichtiNa arc
used în puaraitel an each car. givinga total reiStance of5 obatusi The
mire as %O. 13. und at' o ta became red hat. and bum ofai, sorititmes set-
jing lire ta the tranie anti %hen ta the car. The cylînder of the conirullet
occsînatty becomme graunded or upen curruiied. %bhen aitas necesst> ta
taire it ail spart ta remedy the drtect.

l'bc nexi machineta bctnerd %as the T. H.. alsoa 2sit. p. machine.irnaan
as W. P. ;o. This mas uscd avat, a sem.-circular res.siance bat, oiter
uhich ruina an &rin connt-cted by a %itre cable. wnith spindles on cacth enrl
of the casr. sa thai the restance may bc cui out a% gradually as is desired.
Titis machine as a standard aînd gaves ver>' Rond saisction. sariing m iih
6o amperes and runnR an 35. iniang si a mare efficient majlor titan its
rirai. sise %%estinzbats In mechanrsal drtauls i is nos so vieil made. flot
as convensent af nrcess as the former. The %vire table b>' nhsch the
theastat tas opcrtted. afien breks or Rets fout of the ose connecledl with tht
reneratitt suiich. 'ahitit tas wttd b>' a separâte bandt-. thu, difficring (ram
tht contrallers be-fote reterred Io. Vou mviii rendi>' undmisand ltai aity
ordinar>' mai having tree diiiinet syatems ondes his .'rnîrol msould not bce
satiited unit bic bâti tned bis band at madilysis: or combining tht- The
clecriciAn having charge in Toronto %was no exception ta ibis ruile. HL%
change-s reulted in tcrapping lthe Spmrnu cantroher. usinR T. fi.-i
cantrollera irtîtcamd. and rc.,s inding the fields of the Edison motora wnith Na.
6 aire. sbus doing air5y with the tira mcalcest points un ste Edison sptten.
Titis ýviî- altn cartaling a ailmationio! cuirrea. but, as ii-r.1ening
lthe fields dots not sirengihei lte iatr, ii is noi capable of daing ver>'
tcatvY irodi.

About the rime tbai the finsi combuntiot car made ils apparnce on tbe
sirects of Toronto. a car equipped by the Royal Elecinel Ca.. of *Montrai.
=ade uts debtt in abat cil>'. This equipmcrii wa-.s designcd and made is
MaIntreal. and contains man>' of thet ood points of the T H.. Short.
arnd Westingboume system. Thc incapertence of tibis campant- shawed
ittelf in mny powy consirucled nuî-ch.inical detaîls. ithicit h-ave laier beren
insprored. stai iýhart> tae mn>' looal for a standard clectrie railmv-ay
equipnstn mai3e ruli ta aur otîrn cîs>.

Iteljore iurnlng ta nase tht rorre-so fNMonireal s elecnc raid. ire nmust taice
a rlAnce ai the admira>sle powntz bouse of the Toronto RaLlies>' Ca. This
us central!1 locaicd on Front ist ai tte corner ai Fredncl. and mvas designcd
b>' Mr. %%. E. Davis. mita diserves Rreai credit for lthe thoraughncss avith
%% bicit rvery dclii as camed oui. The steain equipet conrisis ouf four
bigla spred cocapount Arminglon & Suas engmnes of (mca h p. cach. sstpplied
by a boiter>' of Ititbeocli & Wiheas; bath-e. soarranged litait an>' boîter or- an>'
engine rruy bce eut off ai mwifl. Emuch engine la belîrd direct ta tvra Edison
lZeneriars cf -0S kilowatts cacit. ihesc Rtvunr a iotai ouuia Of 3000
mumpre. ai çno volts fine pt-talute. Tltere is altoa a sptre cisginc and pamir
of geiiuators. Tbe station is %%rîl ligbtcd lut incandescent and are latsps
tra o-f thse pairr circuiît. as ircl as b)' alter Itits son tram the local mains.
lo be usd %iluc the powrsouse us situt davis. nie suwmtch-board ia pîcce

' ape traitd betore the Monuvral Electie Oalm.

of work tîhici nîîgbt Sanid ,as a mtode] for an>' coniaîîny îa follow. and is
faîr abe.md of an y chat tirriter badl beore aren. 'l'ie s%. itctes itere de.
stgned by ?Ir. Davis. iind muade iii site company's vorkshup. iey rc on
th horizontal bi.sde priniciple. ainîllar ia the Edison miain cul-oui. Tht>'

are strongl>' uuid ltinîlsunely mîade. and ntotinied on .i finely finished slate
sitclt board of l.trgt site. Ttc> are so arranged ilItiail or any nmachine
uta> be tbiown on ail or .îny set af feeders. or ih.ît. in case'of neracny set
of feeders cati bce loaîted itmh 6oo vaits or more, if necesay. htandaid
flirteraarc ta circuit it eacb mîachinîe tînti a large tell-i.ite volitter cin
be uscd on an>' machine by a simple twist cf th- ivrit.

Circit breaiters antI ligbiniig arresters are orovided. and in t-rer>' detail
tht paner bause shows tht rt-suIt of niocl sludy and carefut considerai ion.
1 unhlerstand that tht cttpaciiy of <lits station us soan ta ber doubled

Noir Ici us sec miht Montrent bis been uloiîtg durîag ibis year. or miore.
Iienvily handmcapped as site bus been. 1 bc firsi cars opetritcd litre mitre
equtpped b>' the Royal Electrie Ca.. with a matar made aller tht T. H. W.
1'. type r.ttd ai 2o h. p..* and Aithl coniruîlier amnd nteasitari îe fromn the
Short Patteras. Cartsiderung tht littittrd taime that the- comauny h.îd ta geî
these oui. ibeir inexpecrience in ibis tint of worir. and the rail Ilitî the Carm
là.ad ta rua on. as well as te mv.uy tht cars m-ere handîrd. lthis eqapiient
was not sucli -a blatiu falture as miglit have been expected. for sortie of thase
cars are sîtîl runntng. Thtb mnaw made "Shar iwrot is style of cantîotlrr.
sudîch bas Since bren abandonîer. Thr-n carne char Wveaimsgbouse. trilh the
usuat satistactory resulis. At the saine tinie cars ltaving Edison tîotora
with site T. Hl. -J- conirollmr nere p ut an. These wm alto 20 h.. p.
machines. aad the snoi antd ice played havoc iiith star wur cables. caiising
innuatemablebreaknges. mhile ivainr causcd mas> bîîn.ouis in the matchine.
Saine T. H-. ertuipiniss made ln Lyn mi-tre also put an. but the i*1 cois.
troher dîd not stand any better lb.n on the Edison cars. Tittis began the
combinations. un wic;ý local coniraliers ant ibesiais asade ai the raihma>'i
cornpany*s stopts ai Hochtelaga afier stet %Vestingbouse patterns. and the
difeérent types of niotors. took ipari. Sarie of thsese conibinattons hart been
ver>' salisf.mctory. notab>' an car N. 13. mith reimaund Edison motors,
Rwya niteostat andI Westinghouse local coninoller.

unngtibis aime the Roya.l .a tad not bern ille. but fiai discouragtd
b>' their finit lacir of sticcesi. hait ba otîgit outa nemi equipament. iîhtcb i %iîl
descnibe nt tarse lcngth. for sî us flot so mcli inowns as tht athers, haviiig bcen
bornais the 8ih of ) une. andI bas nai yet stopped grotming ta insturi>'.

Pret.tcing ibesc remarirs of the Rayai motor. I tmOuld s:>' <liai tests taken
in ?Montrent and Toronto. by différent parties. grenu>' difter un te reault. 1
%vili vauch for tbtaccuracyuf thase in m.hich 1 touk part ta Toronto andI Mili
gave tem. bopfing ta bc able ai no distant date ta prove tht '%antreai tests
ta have soise ailier caue for ithear resulis <han clic aîpparentu inefficiency of
the Rayai inctors Thest mcutors are practicai' mvater tîght. for whes tht
covers a'e clased %ester ma>' be titramn on tht motor anI flot a drap ilt
entes. Tht shll consists ouf a <ast iran box. sonievitat rectaigular in shape,
wth t'a paie pieces. le as matIe eim fimpts. Tht hoîrer paî4t tas hinged
belon the centre. and swings open. carrying tht Iowee fielul atnd paie fiece.
muhei ttc arniature ina>' bc rendi>' reismuved b>' use of a hydraulic. or
iritsre> jack. The fields are miaund an hea.vit> insulated square brasa
spools wath No. 5 mire afd cavercd iil cmxi. tht' aie connected in erllm
Thtc armature is of the Gramme ring vrnc>. %vlun eisxeptionally heavy
insulatiait. and %vound iiith Na. ta oire. 1<. as imeli as tlie fields. is boihed
ini P. Kt Compound antI thuougti> baked. Tht>' are subjcied la a test
at noto volts ahterssaing. Tht comnmutaitor is matIe of he.tvy copper seg-
ments. wnith a îhick mica insulation boietise . titis is tested nilli 25o volts
luctretis segments. Tht br-ust holders arc phaced duatintricai>' opposite.
antI m designed ta use twr arbais brushes 3w x 1 w ;11 placed sidt b>'
aide. This bas been modtfied. a osndie brui»1 3 ý 3 w >s is 0 flu id ifiuicad
n% ah bettes resulta Tht .rmaîure runs abcut 6oo R_ P. M1. Tht reduesion
ta about 5 toas. gîî ing a specd of =1 miles pet haue or as miles pet haut
Mith a lîgbt car tnid no stops. Tht mator ts stippiied wiîh anterchan.-cable
gun inciai brinng. Te ht eosiat used m%-as Jesigiscd by Mr. Ilumeti aiter
tht principle used un the Short sysîint. La) ers of thin aitet iran plates
betirren asbestas arr.înged in piles an a trame. tht total resimiance. coid,
being about 3}% ohms Tht cousîrolier differs tram cbat used Ly the Wersî-
ifigitaite Ca.. fint lis baving an indepesideni rcversing device aperd b>'
a separate bandit,. second un the troiler being foruned on a irooden cote.
thus lenving smail chance for grounding antd fia possibiliit of an invisible
open circuit as otten occurs niith that design. stanud. in liaviisg six isoiches
itsstt-sd of Cire. giving anoîher Section of resistance; fourîts. ia baviisg tht
terminal board ins-ide of the car instcad cf under tht taller on the plattorin
wrre diiian smnoiture. as ireli as naetai dut nia>' rait on it.

Wh'tn proper>' bandietI. ste riiug% of tht Royal conînohîes need cleaning
once a torînigbt. aindthetlips haveu ora five %veks- on a bolti ne toute. equai
ta ten mees cf ordinr> use. The WVestinghouse ncedsio acu cleaned once

a a nItmacran:%Z onmt a mreek. Hamhiami aire afi Okoahe crible
la used titrougitout tht car. Tht usuxi fuse blocirs. liglitning arresis and
mater cuit cuis i-trespeciah>' desgncd for titis systein.

1 mdli r-aid vou tlie synopsis of a test uaten b>' M1ess Davis. Smsitht antI
ailiers. shraugt tht King sireet subnu-ay is Taronto on a car tquipptd mitit
Royal motors:

Maximuum -uirrefit used ta stars an lm-el. 6a amp, or -i7 b. p.
Minimtum . ' ~ *- 40 23ý h.- p.
Aveage..............45 25 là. bp.
Av-erage ' r*.mn = 12 ah. p.
Minimum 15 8b.p
Maximum .- on 8%/ grade 42 241h. p.

The daiiy av-erage sun cft <t car on mvhich tlii test iras mnade la z_ço34
miles. baul:ng a traiter z-ý7.X miles nt a rate o1 13% mfles lier bour. inciudiug
stops. l>unng the Exhibitian ibis car dreir tira choscd trailms ail] day.
carrying about zoo passengers an eac» car. niounting tht 8J rade ouf lthe
subira>' nut ase. Owsng ta thtcrad irwas impossýible tonakean>' t'
as ta mount of cuisent usrd. but iteusuai fuse did flot bloata anyt ime.

Ta gRi-e yau an ides of the dUtefrcnct of tests lis tht tira cuties. t lias
been reported lthas a car in Mtontrent simtuli> equipped. took z50 limpele.
Or 44 h. p. %ot cîimlu thc 8% grade on Windsor street t hat ia about double
tte Pawes use-d an thie saint gritde us Toronto

I itinc it tan lbc safel>' said abat t..' ta date. the Wetstinghouse l te mast
satisfactory equiipment un use. for alîbaugit the electnicai efficient>yf isot so
bigla as sousus oshers. the mecianical dtails arc aimait pcstret. and itis
Courus for sometbinz ai t end of te >-er.

These la ane ccters aten is use un Ntigara. Tozanto and Kingston.
mmc» inuitnit be amitted. fi is thie T. H. eries-PIrel or K. contraller.
and the WV. P. e machines Dy> ibis syasei ttc motora are finst in =es
andI aftem-turd. in parallel. On hem-e ronds a sam-ing cf ont third cf the
cureat is clained Tht coatrallen Is racher complieated. but werll madIe
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%witis blow-oat nmignets imier cacis bmra. amnd a separme roiler for revet3ing
the mnamors. Tme S'iagrm imnstallation is iaoketl upon as a nmodei ai tii

stem. anti limas given imo-i saiisfmictary resuits dtrimg tue itmm il lmas bt-en
running.

1 inîenmiedtim a samemoimmhng abmomiut c iraubleç met riilm in isarmng time
cars tîcil inipeciei. mis uîeli tisa fesi remimmtiti il. regard tu ilme m.am' tittius
ai Itrusie. iraileyuvieeii etc.. bu 1im ihave mirendy, occupieto ni ucl inmm.
TrustImmg misai yuu w.1i1 .Il mute îImrt mn Jiscttstng tise pmoints in iis iper.
witeretn your vmews dmfler frans mimne. 1 %% iii stap anti Cive yati a immînce.

THE MONTREAL ELECTRIC CLUB.
The foiiouvmng; meetmng:, af uims Club hmave been lieid
The first nmceting af mime beasan %vas lieid i ihc roonîs No. 55

University sîrct an Sept. 151hi. wvith a good atmendance. "rite
niost interesting fecatures of the evcirg wcre lime exhuibition by
thse invcntar d~ Pinaiet's Anmsuncitar bysieni and a paper an
Signaimng and Teiegraphy, by J. A. Dauglaîs, %vhich i printed
in the prescrit issue. It is undersiood that tis uuinter a1 colns.
mmie %iil bc al oimsied to ciraft oui a set of underwtiiters' wrng
rules for the gu.i nce of architecms and wiring coniractors,' the
wani of which has been mucis feut. A reci able syslemi of inspec-
lion aI wiring is ia be recomniendeci for the prumection of hatise
proptietars.

Ociober 91h-The masi impart-tnt business on is evening
%v'as the presentalian ai lthe Constitution aînd By-Laws by the
cammittce appainîed for ihat purpose, the adoption af wvhich
wsas, hovvever, ieîî aver tili lise nexi mteeting. An instructive
anti interesling paper %vas -reaud by Mr. H. O. Edwatds an
' Eectnc RZaiiway Equîpment, » whîch i misa printed mn this
pape r.

Ociober 23td -- Besides the transactian of other business, the
revised Canàtituin aud hiy.Lavvs submiîîeti ai the previous
meeting "etc mtiupted. Mi. J. A. Douglas rend a paper by
Prof. Eihiu Thamson an "The Elecînc Arc and ils Use in
Lighting n which immd been delîu'ered by the auihor ni a conven-
tion of the Natianal E!eciric Light Association. The re:iding
of ibis paper led la a cansîderabie discussion on the part of the
members of lime Club.

TRADE NOTES
Messrs. Qmmntard & Packaxrd. dealer-- mn elcincai supplies hiave apeneti a

branci oi miseir business mi Vancouver. Bl. C.
Mr. Janmes Clark. mn chsarge ai Canadian 'Macismnery Department aithmie

'%Vortids Fait, lias teleMrpliet tise Robb Enginering Ca. tisai ticr engmne
lia been awvarded metiai andi tiplanta.

Wc wih ta congrttulaie mise Penberli> Injrclor Ca.. ai Detroit. Minis. an
tise, tact. thai ta tiseir jusmily celeliraieti i'cnesiy Autnamr lr.jeciar liai
been asiartict tise guettai for ment b>. tise jtmdgcs ai aumnîds aithmie Wmordb
Calmblan Exposition. Tis injeiar liai been on tise markt oni>. six anti
ai lui ears. )et near>. 75.aaa Oilliem hiave been placeri an baiiers in ail]

parts af mie woatît.
Tise Penbcrlmy tn>eclar Co.. ai Detroit. Mli.. whli have lirrelofore con-

finet ieit efforts principal>. ta injectars mire fastis as Possible Reiting Out
patterns for several nesi speciaities ma combinme sis tieir prescnit business.
UnIess, saine camplication unloaketi for acemirs. lise> us iii put on tise marktet

1tis comlinz scason. a Sîgist Fet iubricator. an Auîamaîtic Stairter for
I ups or Injectors, ai Lasi %Valet Alaras antia Lawn Sprinkler.

A crcular liai boen issurd minrouncîng tisai tise Bai Etrctnc Lmghi Cam -
pan>.. Ln22t. aiut aa have Satd %0 itisrC.inaîianCcanut Eteeîr LoinIpan>.. Limiteti. limeir enmrc e!ecmrmcd manuimciurimg isimness. includmrmg

Ipatieris anti gooi .iii. andti lai tise Gemierl Elecinc Campany. mii cun
t.nut tise manufacture afi.ll apparamosa mthmicr ieteniuro, s.orts It isai-
so mnnaunceti tisai 'Mr. W. A. Johinson. te managera of he Bai Cofmpany,.Jwili bic lise lcat oi mise arc lighumng tieparlrnenl. utisme ma gmving lis amicnt

lion t10 tc spectal apparalus iil %ahit. as manager ai lise Baii Coampany.
lie is s0 lamiiliat.

Tise Datige Waod Spit Poile>. La. are nosi damng an extensive, madc
among tise makers ai cecinc malars amd dynamos. Iie> supp>. a speemal
dynamo andi matot pule>. matie simil ivan centre anti iardwaad rira wicis'sm becommng very popularamong tise fimsi cdais makers. Tise>. caim for mi
ail lisestrenglliorian miii memi polie>.. isam. isub..anti nner immbemng

ran. urhie tise outîîde rirasm bilit op ai isard nisp!e segments penecti>.
mumnet anti iighl>. paliset. tus givtng mise user aiii tise beneims o a suoo
beit surface. Tise Campany. show numerous samples oi tiseir speciai pul-

liys nt timeir new andi ianusinaem cmi>. ssrroonîit, 68 Kinmg Street West,
taranto. andti ,î pleaseti ta Cive infornmation mid pri ces t0 timase mieresteti.
Prabl> the largest nmining transacton of time put ycar tins consumammmai.

cd atm 0ci. . wirmm Mr. W. R. Linmamimst, of 'MonmtreaI. Solti nil bis minter-
est mn (lime landis. mmmmnng r'its. eqmmpmmemmt tnmd mimti mîivnii coimmprmsmng

-Thse Laike Girard Mlica ý'Sysicnà Io Mr. Thbotmas J. W\mallers. of Ottaiwa.
Ilv titis apermtton. i mn said. NIr. Watticrs liceo:1mms time mibsalue o%% ner of
time largesi. te nmast m.iuaumie imîca ui mtc depasits. amdimi roved pmui.erims.
knowm ta bic fimeld b y> single mndivmdtmai on im conmîmemnt. ie deveiap.
nient of time strme% ofdeposis mn quemsiam bmas ten sîmiiy cantinmet dmrmig
the past titre ye-.irs. .mnmd the conitimons ai the vafla,» propermes mime suci.
imai, mmii m renwa o .tha ie miemmnmmd lot iîi.. whlicia wmmi daîmbtien arme etc

long. thc uuiut ui tini iminemai. %%tisclm hb teen grammy restirmteti for thse
paîst feu nmoniims. om trit .wfurmmmuu5iy imesr. \c unmierstind arrange.

mmmcmlii are biseng imerfccd. uimrcmy untirr liase ofaili stmd properties, etc.,
t'? business ai -rime Latke i.,mrarmi ica Sysenm mmmii be opemtied vmgor-
ou3iy for lime tutime.

The Miagnima \tei Caompany. imavmnp offices mnt Newv York. Cicamgo.
Londion and aiii over the iOrîid. lmas bemm .îiaiid time igiesi zarmd pn!t.
ibue ami thmcWorid's Fir. Chticamgo, M., an mimeir Magmia bCIt. A iedmil

has lx-en granitd anti a dmpionia wýih faiiawmmmg ipecmficimans aiiowcti and
set oruti t . It prevenis hoti boxes ; 2. Il wii nom eut or ieat jaurnals . 3.
is listing quitaies aie of the i mgest atder ; ;. Il mî ai seii.itmbrmcating

mcmil. s.lvmng large percenige afit m 5. It mnercases the mamouve pauwer:
ô, Il ms te aniy imemai limra ,raecis mand ducs flot wear jiormalî-mi enaineis

theni . . Il es adapted ta Iimgi andi io% sperd imnachnry:, 8. it wmii stand
the isear> wark ai stgar. i iing. saur andi wire nîills * 9, Iit mil succesa far
main joural andi rrammk pin bemîmngs; aiso Gmbs ai steamshipsanmd steani
tîîgs ;ta. It is mime lies uaîcr rluttai.

PERSONAL.
Ai mise scuentis annui convenion of thse Bottecr Inspecti-s Associaion ai

the Unied Staites andi Canada. heli recent. mit( imago. Mml. Edwin 0.
Chaîmpagne. Inspector of Sicani Boiers for tihe City . lantre.il. sias elci.
cd Presitieni. Il sas ticcîidet tisat thse next convenion of te Assoaction
shouattit ae plamce mn Manîitia.

Mr. D. Thaomson, late manager ai mthe Hanmiton Eieciîc Lmghm and
Powier Co'mpany. lhas accepîed a positman wmii thse Crause-Trentaine Carban
Company.. ai Fasionia. 0.. ant i ut represeni mise Company aon the matil
bath mn mise Uited States and Canada.

l'nmer ibms iseading lait niants il wams %laierd ihai Mr T WV Marin imat
been appmnei 11manarer~ a o time Hnamimon Eiecirmc Lmglit anti Poawer Ca.
We arc inlermeti tisat tisims icorrect. Mr. Martin's pasmtman iscing that ai
suprminiendent.

Ir. w. *r. Dean. iarnîeriy ai tise Thomson-Houîston Internatianal Ca.. of
Newi Ymork. isas been appamnieti agent af tise Canadian Gencrai1 Elciric Co.
for mise Provmne ai Qttcbec. Hus ieatquaniers wii bic mn Montrent. M1 1r.
A. Wm. Cangdan misa farmeri. fieldiiis position lias b= a mppainted assis-
tarit cisie< engineer of mise Company at Toront.

Tise name ai MIr. C. F. ?Mcdbury. ai Omiasa. sia% inadvemtentiy ammîteti
from mise lisi oi mishs in itiendance Ri tise Canadman Eteciricai Assocmtioan
Convenioan. pubulied imn tise ELY.CTIZmmAL NiLuss fut October. Mr. Nicd.
burtookiak.n active part .n mise d.scttaamon n M161. Laingt.n e Imper an «Dirctî
Connecitid Dynamos mimmi Sicatma Enganes. imnd siuiacdîb.ut tise iendency i
mn tise direciar uf slow 3ped dirtria cma.mtemi dynamoS. %%&tis canscriuent
reductian in bel-spet anti saving mn beiis.

TORON TO EL EC TRIO MO TOR 00.
uSA=I.iytijEEI

Dynamosanti Motors
ARC I.ASPS FOR t,<cANDmiscFCT ruIiR£NT.

REPAIRsNO A iPrC5AL7y.
107 fideIaide St. W. - Toronto, QM.

Special Pulleys
Split or Solid

.. 3.! ANUFACTRIE ...

BELT FPULLEYS IN ALL SIZES
Fram 3 inch diam. t0 15 liet diam.
WVith iran centres and waood ri-m.
Guaraniced for aiy poreer rcquircd.

At.5O SOLE >.ANUFACTUREutS

DODGE PATENT WOOD SP>LIT .PULLEYS
Ail sizes alwa)s in stock.

Dodgo Wood Split Pllly Cou
Office: 68 Kfina St. WFeç, TORONT'O.
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HE90 OFFICE:
65 to 71 Front Street

West,

TORONT0, ONT.

CAITAL,

$1 500,000.

9b

Canadian
General
Electriec
Company

FACTORIES:
Peterborough, Ont.

Branch Offices and
Warerooms :

124 Hollis Street,
HALI FAX, N. S.

î8o2 Notre Damie St.,
MONTREAI., - QUE.

35o Main Street,
W~INNIPEG, - MAN.

'rnville Street,
V'ANCOUV'ER, - B.C.

x c x x ,< - c X x x x >X X X

Thomson-Houston Street Railway Grenerators and Motors
<Same as built by us for Niagara Falls Park & River Railway.)

lfhomson-Houston Systems of Alternating Current Apparatus
for Incandescent Lighting.

E-dison-Systemns of Low-Tension Direct Current Apparatus
for Incandescent Lighting.

Electric Arc Lighting Apparatus. Electric Mining Apparatus.
Apparatus for Long Distance Transmission of Power.j

WE MANUFACTURE IN CANADA EVERY DESCRIPTION 0F ELECTRICAL MACHINERY AND ELECTRICAL SIJVPLIESa
X x x X >c X x x x x x x x

INSULATED,

WIRE8
FOR ELECTRICAL USES

Ou r wire factory is onc of the best
equipped on the continent.

We manufactute ever description
of insulated %vires.tnd cables anu our
large prduction enables us to offer
special values

Wc desire ai ibis icason to cali
attention to our

Standard Weatherproof Wtres,
White Weatherproof Wlre,
Rubber Covered Wlres,
Magnat Wlres,
Offieû and Annunelator Wlres,
Flexible Incandescent LlIght

Cords.
Our solid cote Rubber Covered WVire

bas the best insulation resistance, besi
quality of rubbcr, and gives the mosi
general satisfaction to usera

TRANSFORMERS
To no other class of apparattus cati

the axiom that "the best is the cheap-
est" be more truly appl;ed than to
electrical machincry and appliances.
To transformers does this cspecially
aýpply. It will pay you to buy the best
in th, market, and wve now offer you the
vcr bestiat sucb a rcduced price that
the cssentiads of quality and cfficiency
art combined with extremcly low
pnices, .w.hicli is rendeted possible only
by the introdluction of improvcd labor-
saving machincry, added to a large
increase in our output.

The Transformer we offer is the, im-
pro.red type F. Thomson-Houston de-
sign, ccSbr.ited for its high efllcicncy
and perfect regulation.

The following points in a Trans-
former arc aIl essential : (i) Perfect
safety ; (2) high cfficiency ; (3) good
regulation ; (4) snm:dl core loss ; (5)
convenience in installation.

These are attained in the New Type
F. Oil Insulaied Transformers (wM.ch
we are now manuf.tcturing.at our works
at Peterborough, Ont.), in a greater
degree than any other upon the market.

Wr<fe. to nrarexi offire for pr<es
aund discounts.

INCANDESCENT

LAMPS

WVe have, during the past two months
made such changes and imurovements
in our inethocîs of nmanufacture, and injthe general appearance of our lamps,

j ibat wve offer yoi with tonfidence, a
Slamp that we are assured is now su-

peufor to any other in the market.

We liavi-adopted an entirely new
method of treating and handling our
carbons, and have so improved our
methods of inspecting and testing;
throughout each deparimeni and pro.
cess that ail ;nherent defects are
eliminated belore the lamps are passed
for shipment.

PVrfro EWs antd discounts furialwed
on application.

OUR LAMP SO'KETS ARE THE BEST AND CHEAPEST IN THE MARKET.
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The construction cf an clectric railway in tîte tcwn cf Collingwood, I li e-
ing agitateti.

The G;encral Elctric Cetiîpan>' are cndeavoring te introduire iicandeacent
lightlng in Petrolla.

MtIr Bell Telephone Conmpany' is niaking Inîprovemsents on its systns at
Port Arthîur anti Fort Williani.

The Bell Telepliane Company' are cng.tgcd in re-constructing their lises
betaveen Toronto andi Port Hlope.
JThe large new organ recently placed in St. Petcreç Catîtedral. Montreal,
% vilI bc epentteti b>' an electric battery.

MIr. ). A. F-atl.nger, cf M.\orrisburgh. lias been grantcd a (Canadian patent.
No. 44.248. for a compressed air motor systent.

ie Vancouveer and WVestminster Electrie Light Comparîy lias succeced
tic Vancouver Electrie Light andi Powver Company'.

The Canadian General Elctric Conmpany lias announced a dividenti of 6
per cent, per annuinas for the year cnîlîng 3ist cf August. 1893.

A new powver house is tei be crecteti for the Electric Street Railway Com.
pany'. in connrct ion avith the Winnipeg Oas and Electric Light Conipansy.

During the month of Septcmber the reccipts cf the Toronto Street R.îil.
I a>' Company' werc $W-745. as against $86.887 in the saisie mcnth cf s892.

Incorporation his been grantcd MeIss. D. W. Clark & Sons, cf Lin.
caster. N. B.. te carry cni the busintss cf manufacturing ciectrical npplian.
ces. Tht capital stock is $22.500.'

The d*rectors of the Gaît and Preston Railway Company ht.ve unani.
meusly dectded that tht roati shall be operateti by ckectricity. anti àfl
merits cf tlie various systems arc now being looketi inte.

Thse chimne>' la connection with the Gencral Electric Coinisany's new
station at Laotien. Ont.. wtll bc tht higlitat in the cîty. lis heiglit t 25,

j(ct. andiin itacrectien there %%cre useti îo7.ooc bricks. Tsefie ts4 fretin
diameter.

'Me Taronte and Richmon' Hill Street Railway Company' have cntcred
inte a comentac aith NIr. James F. ýIMvalon. cf St. Catharines. ter tht con.
struction cf tht fIrst section cf ilicir rend, wlsich avilI exîcoi frans the ity
limits te Bedford Park. and la tei bc complctcd b>' tht =oh of December.

The followiog gentlemen bave been cetei directors cf the Ottiawa Car
Company' -Nlessrs WVm. Scott. W. W. Wylie. T. Ahcamn. J. W. NMcRae
antiW.V. Saper. Tht directars electeti thse following officers -Prsident,
T. Ahearn; vicc.prcsident. WV. WV. Wylie; sectccary-treasurer, J. TD.
Fraser. solicitor. Horace Pratt.

The~ strect car conductor s lite is not a hliîry cite. If lie fails to collect a1
fare lie is lisible te ltc.îr frous the powcr tîtat bic .if lie cliallcigcs a tmrile
passenger. that olTenideil dignistr> rises in his miiglit in the Assitr Court
witlî a verdict of Ss rl.îages. blorl: fi is bette: to bie a noti.cciiductor
just nt prsit.uoeno< ..

It is reportet tînt ncarly ail ol the proposed $too,ooto of caipital stock of
the Hlamilton. Grimsaby and llramisville Eleciric Railwny Conipssy. lias Liccit
îaketitiu. Negotsations widiî the variott% nitinicii.îliiles,. incluing the City'
cf li.imiton, for tlie nectsa.îy riglit of wîîy. have been geîng on for !several
nîontlis past. NIr. C. J. NMyles is the Il>rcsidctt. andi Mr. A. Ruithecrford.
Secrtnry of thîe Comipany.

A inesseriger cf the G. N. W. Telegraph Comîpainy surpriseti lits eniplo>'.
ers b>' the celcrît> va îtlî slicli lic delîvred lits nmessages. until the faict was
discovereti that his nîcthod wn% te trar up ste nmi.ges andi sign the natine
cf tie parties te %%hons they wcre aihîrcsscd. l'ie boy mas broîighî beforc
the Police Unfaistrate and scntencced te Saif for se days. Tfiis t is topcd
will serve as a sufficient warning te precent thec rectirrence cf so imtportant
a rnisdenteanor.

The follcwing gentlemen have been elcicd dirrct.)rs of tli Neleon. Bl. C.,
Elcctric Light Company :-James A. Gjîker. l'residernî; Williînt WVilson.
Vie-President ; Fred Richardson. Trensîtrer ; Go. A. lkgelow. Scctry
J. H. Maî.theson. E R. Atherton antd Frrd. WVillinisoî. 1 he Cosiipîtny
have expendeti upvards cf $9.000, in obtaing a charter. purchitsing landt
andi making pcrmanc:ît iniprevenients. atid expect te have tîteir plant in
operation sitortl>'.

WVhite vie woîîlr advisc nmen net te rush heedless>' into the pursuit cf
electrical work svith the titra thati it àtoexctenti inte sucît a -xidc fieldi in
the future that there will be unlimiscd apportunîtes for profitaublecrupîloy.
nient. ive do think that since clrxtricity is arcatiy npîtlicd te se many
cvcryday use. ever>' ont that lias anyiliing ta de with it should tînderstanti
as much as possible lis ecmentar>' principles, se ihat lie sîtoulti know hicw te
malcz use of it. what te do aînd whiat net te de. when tîters: ta danger anti
from suhat source. For those living ta Toronto titee is siow ani opportunit>
whicb a good niany shoulti avait thc:niselvcs of, for thîts bccnting .sc<uaint-
cd with clectrical priiiciplcs and ihecir more common applirations. Anîong
other classes that have recent>' been startcd nt tht Teronte Technical Scîtool
are a junior anti a senior class in clcctricity. andi ae undersianti that thc
instructer in thîs departmnent aims at trcating the subject in a thorouRhly
prnctical way and in as simple a manines as the nature of the work will per-
mit. Hîs department is provîice t it geod equipment of eleçtncal
instruments. and genciators. motets, etc.. for practical tests anti thcse with
the assistance aIso cf a proeccting lanterr. are contîtiuall' îtscd mn tîte expia.
nation cf the principles.

Reliance.
Auto matie
Alternating

T HE . . ..

eDyNAO

e A

Current .a
PERFECTLY AUTOMATIC,

FROM ONE LIGHT TO FULL LOAD.

ffl--- b[ANUFACTURED BY --- *-

THE RELIANGE ELECTRIO MFC. 00a
(LW I TD

Write for prices and investigate before
.. .purchasing . .

JJRANCH OFFICES:

io6 King St. West, TORONTO, ONT.
749 Craig Street, MONTREAL, QUE.
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FOR~ SfLE,
One Thomplion's Improved Steamt Engtite Indi.
cata,. been in use twce; cost $85. %%ViII sel for
16. Inld n eas blounted Walnut Case. 2

sprng, 2 screw drifl 2 scalcs and wrecth.
This is a spcendid outra: for a Statianary or
Marine Engtneer. Apply Io

GEO. Il. ROV'lil.
Ciuleton l'lace. Ont.

USE SOIETJIING 00OOD.

PEER-IESS OILS
*rAKL NO OTHER.

MAUK SI'ECIALLY FOR VOWI J;SL
TIIE IE£ICLESa IIAND 1S SECUIK ISY LETTRRS

PATEF4T.
Iit 011 ln the magicet. Dcs better wcdc àad mare or

IL. Sameithe blachinMr and lactis longez. Try ai.
12 GOLD.MEDALS IN 6 YEARS.

sAlil)EUEL RioG.ERts & CO.
3o FiRowr STRrcT EAsTr. Touo.-To. ONTr.

STEi M USERS
Do-s rinig thea arrrireg of COMPETENT EN-

GINRERS of apay ria", can cblafcs
sober, intlligent c:ati reliable

men, by aplyiing (0

CAMADIAN ASSOCIATION
STATIONARY ENCINEEIS.

Gro. Ilub-r. President. 625 DorcheserStret
M 1ontreal.

J. J. YosK. Sccrctary Nlantreal flranch. B3oard
of Trade Bluilding. Montrcal.

TETORONTO ELEOT RIDAI WORKS
Ma'nu/acturing .Electric ans and Enginee?'s.

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

35 Adelaide Street West, - TORONTO.

*Do you Want
A 30 OR 40 CENT LAMP?

a a

If so, wve cannot supply you; but
should you prefer a higher priced
article, cheaper in the end, irnd
guaranteed for an average life of
8oo hours, cail upon or address the

PACKARD LAMP Co0., ITO
96 to .100 KCitif Street,

YIILOAIIZED FIBRE COI SALSE 83

SOLE MANUFACTURERS 0F HARD VULCANIZED FIBRE
.Zn Slaeet.s, Tuebe.s, Rods, Sticks aiad special shapes to order. Colors, Reil, Black- ati4 Grey.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATINC MATERIAL 0F THE WORLD.
FaGtoru: WILMINOTON, D)EL. OffiGF: 14 DEY 8T., NEw YOR~K.

LfîK.E GIRfMRD MIOfi t5Y8TEMI cantrolllng 2.500 acres choicest Mica Lancis.

High Award for Our Exhibit at the World's Fair.
The larges: users in the United States and Canada are amnong aur carlicst customers, and can testify te the excellence

of aur material as wcfl as our promipiness of delivMr.
WVhy boy through Middlemen, and pay commission, wvhcn you can dea] directly with the Praducers?
Nvc aTc prcpred te supply the requirements of Large and SmalI Users on advantageous terms, looking ta the future

growvih of theirrrusiness
MICA FOR GRINDING PURPOSES.
Our prescrnt STOCK 0F MICA actually mincd EXCEEDS 1000 TONS, and this after TWVO Vears'steady operations.
ALL SIZES AVAILABLE, and we will EITHER CUT TO SIZE, OR IN ROUGH SPLIT SHEETS, with EDGES

TRI.Mt.MED or UNTRIIMM.%ED, as mnay bc desired. WeJ wilI cut discs ar segments of cirdles when rcquired.
Scnd us % Samiple Order. We only asl. a fair trial. Saniplcs and price lists on application.

Address ail communications ta

DON C. WATTERS,
50 B sure'Stieet, - M OlTA'w £X3 N
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lt is teparted tirai the St. Jaohn, N. I.. street rattway es tr tire irarus O!
a reeiver.

'lie Maiston Etectric Ligirt Comîpany' bave recent>' purcirrsed a uicw 36
li&se power crnginc.

A deposit of ieni of excellent qtmarty. Is reportedt tai bave been tiiscave'rc
nt Jasper Haute. N. W. 'r7.

l'ire canstructron aofran eiecrric raiway frous St. Timîis ta, Port Srtnic1

arnd cannecrlng witir tire adjaucent villages. is nroatcd.
''lie Cit>' ai Brantford ia.s corrrplt'm - ezomrr.ct wirh tire lintaforul Ee

trie Lrgirt and Power Coimmmpdny far smrcc'r ligbting far n periad of fice yuamrs.
T'ie price 13 23 cents per ligirt fier niit, for 35 or more ligimîs.

A suit for $25,oea danrrrge is rutld tai have been entered b>' Mr. WN. J.
Austin. af Milwaesu e. agitinst tire Galire & McCulacm Conîpn>. of Gait.
for rriieged infringemcnt b>' tire latter eanrpany of a feed.tnater ireater
paient.

NMr. Geo. H. Campbell. mnrager aftie WVinnipeg Et'crric Street Rail.
tva>' Camapany., s rnt preseut ln Ontarioa rrrantging for rire purchase a! adt.
ditirnai roliing stock and allier apparirris rcquired ta, Insur: rime ciliciency af
tire apersation of tire radr in teinter.

'l'ie Varncouver and WVestnmnster Electne Trzniwa>' nnd Lrgirt Comrpany'.
L.imited. iras been incarporated. anri misae aver tire V.inrauver City'
Tramway and LUgir service, and tire intcruarbr trmnway service between
Vancouver and New Wesrmninster.'

Tire City af Londoan ilas inemîrd tenders far sircetliighirtng for a
sermai tirre or five yenm's. wirir 2cca c. p. ligirrs Tire specificatrons
Provide tbat tire current must nor var>' mare tirant 8j to ra, aperas ani tirat
tire iigirts, 2e0 ins nrmber. rr ta be in operririon befare tire x5th of january.

Th'ie Standard Electric i.igit Conmpany of Mamrtrer lias disposed of lis
grrs pirrvierges and fi now cansirrlemg wimetirer ta ruid a rmrlway froim tire
Charmp de Mais in Licrinc. or ta sei tie prrivilirge for doing Sa, ta îcrrtrer
whor lirme ronde offers for il.

Tlhe cars sirei bave been speciaiiy built for tire purpose of rirrinp thc
mrails ta, andi frni the rmiivmay riepots nt Otiawa, are vestrbuied nit *.cis :nri
wistt double daars nt ecd sie. Tirera aire no windows. rite interor beingi
ligirreu a ui eircrricity.

It rs reported ra bc tire intention of tire Nrrrgrra Falls Street Rltrrw.ry
Comrpany ra substitute eiecrrieity for basrse prawer. and exrcnd their line ta
Cipjewn andi Nsagarm arr tire Lake, wridi irancr iistes ta L.ursry*s issne
ani Macroiondd's Corners. Pcrnrrssian wrii arilsa bc asked ta cross tire Sus-
1,cîrîrori bridges arnrd connect wrtii tihe sirret ar ues on tire Aiencas
sîii'.

lie cectric raiiway connecmng tire towns of Port Arthrur. Fort Wiliam
4mi WVest Fart Wjiliam, ri distance af 8 mriles, went inta aperatian on the
27ttr of Seîîtcmrber. An irorrty service bttwecmr thre thre tauts s rota ic luin
.tugrrrtetd. Tire rond was built and wviil ie operireri by site rowvn of Poart
Aririr. Fort WViiliani iras a rigirt ta bu>' a barlf inirresr en rire rmid. nny trimste
%% tibin five years. Jr is iraped tirat tire construrction af tis rondi wili lend
rriiarreiy ta rire coasolidarion lota anc of rire thrce towns mnrnioned.

rihe Sr. TIhonras àlatar Comparny ira, insrrrureri a suit agarss Grainr
Svmringran. af St. Thoirms, ta recaver possesion of cetctriit nracirnes anti
for dam.;%g.'s for holrding riren. Tire defendant ieaied certain prenises rn
St. Tiromas ta the Fetirierbone Ca., wb)icli is now defunct. Thrs conrparny
bras] bougiri dynamos frornt tire mnotor company. and tiry> renîamined on rire
premrses afier tire compani> assigned. Thre niator canîpan' liaria lien tipam
tire dynamros. but Symimîgion wouid flot deliver theni up, as ire had a claims
.Igainsr tire lesses. Tie defendant ses sapa. counier clain and rrsks $Soa
damages for possession.

THEE HÂLWORTH BELTING C0.

MANUFACTURERS

OFFICE AND FACTORY: 9 AND ii JORD)AN STREET,

TORONTO

Trhe rnoue

Enllgish Ltquid Vegotable "Anti- Scalo"
. . .. IS TIIE ...

BEST BOILER COMPOUND roas LOCOMOTIVE. MARINE aud STATIONARY BOILERS.
Efficient in ils wvorking seithout injury to the boiter plates and tubes.

ToTrALLV PREVENTS SCALP. ... REMovF's INCRUSTATION, CORROSION ANI) l>IrrING ... PRESERVES THE P.ATmS ANI) 'I'ulIp.S
PREVENTs LEAKACF 0F 13E0u TAPS, WA'rER GAuGEs, FTC.

Tis compound is purely vcglet able, proves reliable, altd worthy of use by ail cn gineers.
Uscdl in Great J3ritaitu awa the £'olonie-q.

TESTINIONIALS REFERRINC. To ITS FXCI.LIENCP, AN4D EVERY INFORMiLTIO'4 CIIEI'.RFtLI L' L.t¶d.1 ON APPIILATILJN ro

(Agent for John C. Taylor & Co., LUI., Manufacturers, Bristol, England)

436 Richmond Street . .LONDON, ONT.
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TI-OMAs AFiE-ARZN. WVARREN Y. SOPER.

Contracting Electrical Engiýneers

ÂHEARN &SOPER

CANADIAN REPRESENTATIVES 0F THE

Wofstillghollse Elootrie & M'g~ G' o.

Slow Speed

Single and

Multiphs

Alternators

Slow Speed

Direct Current

Dynamos

and Motors

Electric Rai/way Equipments Complete. Transformers.
Celebrated Shaflenberger Electricity Meters.
Sawyer-Man 8topper Lamps.
Ahearn Eleotrio Heaters for Direct or A/ternating Circuits.
Long Distance Power Transmission a Specia/ty.

I""'The Westinghouse Alternator is the only Atrao

NOTICE@Of its type in which the Armature Couls are removable
and miay be kept in stock. Couls are lathe xvound, thereby securing

the higrhest insulation. Ail armatures are iron clad.

FOR ESTIMA TES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER O TTAWA

GANADIAN 13LECTRICAL NEWS November, 1893



Novcmber~ 1893 CANIXDIP.N E CT~îGP.ù j~WS
The Ca.nadlan Offce & School Furniture Co.

z O
0z

MONARCH ECONOMIC

BOILE RS
More Economkial than Brick-set Boilers,

with ail adv'antages of light
pot table forrns.

Robb Engineering Co.
(LEMITED>

AMHERST, - NOVA SCOTIA.

If you want to.

SELL
ANYTHING

to the wholesale and retal hard-
ware merohants and manutac-
turers

ANYWHERE
ln Canada, you can reach them
through the

CANADIAN HARDWARE MERCHANT
J. B. McLEAN CO., LTD.

IUBLISHE.ES
zo FRONT ST. E ToRONTo.

Hili PatentFriction Pllleys

ANDO*,UT OFF DOUPLINCS
For Electnc LiglitStatigns tnd*all purposes wherc intermittent power is required.

MILLER BROS. & ToMvs,
(Suecessors to Miller Broag. & MYitchell)

Toronto Office: 74 York Street. MONTREAL, QUE.
ESTABLISHIED 186f.

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

>MANUVFACTWteERS OF~ HAZIETONLocomotive, Marine and Stationary Engines OIR

The

Handlest,

and

Nost

Econoincl

ARMINGTON & Sibls IGII SPED ENGINE FOR ELECTRic Lici[r PLANT. ETC

Ile anadan oconotiy Enine Co.. Lirnited, of Kingston. Ontario, havc4he exclusive l)*"CYL ASECN
(or buildi-ng otur lm-pro,.tcd *Patent H-igh Speed Enginc for thc Domninion of Cad a.ad are fuir- 1!4PULSE EVERV REVOLUTION wiihout
nishicd by us uith dramlngs of our latest improvcments. j nrsepmte vump. NO SLIDE.

PROVIDUNCE. R. L. Nov. z8th, z889. (Signed) JARMINGYON &*SIM.S. .- Descriptive Catalogues of the above on application.

CANADIAN ELEGT!ý'CPll iqEwsNoveniber, 1893



Ca Wu HENDERSON' Manufact-urer -and Contractor ELEOTRIGAL SUPPLIES........ITIA1~SFURNIS11FI) FOR.

Wiring and Installing Complete Eleetrie Plants
II.IT IAJIE AND OMMTAO~

B17cKÏVI: I NCANIU.SCKCFNT I.ANI s's.
SOor FANCI ANI) Mxî.vrvR1.Ic.tî.cLA

44Bleury Street
(CORNEAI-R JUIRORS)

... MONTREAL

LONDON MVACHINE TOOL 00.,

Maohinist & Birass Finishers' Tools
A4. It. JVLL G,(eller<ii Afezat. TORONVTO. 0-% T.

it is no longer necessary to import Carubon Points.

THE PETERBOROUGH CARBEON AND PORCELAIN CO.
... can furntsh them equal ta any ln the world. as they are ....

CARSON POINTS for ail Systems of Arc Light, BATTERY PLATES, CARBON BRUSHES,
and cil kinds of Portelaia for Fie rr'.tl and JJardirar,. lin...

_A i
ITel.phopse. 64

THE J. 0. MVCLAREN BELTINO 00. MNRA
FUEL /8 A LARGE ITEM INi YOUR EX PENSE ACCOUNT

ClUT ]ET DOWN ONIE-WaltIR

Sectional Minerai Wool Covering
PREVENTrC(; CONDENSATION ANI) I.OSS 0F S. EAM%.

OTIIERS HAVE I)ONE IT. WIIlY NOT '%OIT> FULL. IINE 0F ASBESTOS COODS ON HAND.

Cana diain Mineral Wool Co., ]Ltd
122 BAY STREET. TORONTO.

Cma A. Cowan. Montrval Agent 204 St. James Stroet.
Gea R. ThomPs3n & Co., Manitoba Agents, Winnipeg.

miaeientinon the ELECTRICNI. NEw.c when corresponding with adv-crtiszms

GEl A RELIABLE SOILER FEEDER ci&Il =d .... BUY THE BEST
IV 'VOL, 1,# TitI'; 'hOt WILL 17SF..

THEENERHYAUTOMATIC INJECTOR
,e5,000 IN USE.

Penberthy jector Co. - Detroit Mich.
Send fop circular avd price list. .liran i Factorli ai 1a<sr Ont.
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