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RECONSTRUCTION 0F THE- ALTERNATING
CURRENT SYSTEM 0F THE ROYAL ELEC-
TRIC COMPANY, MONTREAL, CANADA.

'l'o nmce the genier.tlly incrcasing denîand for liglit
:uld pover supplicd (rom central stations, it has, in
,n;mny instances, hemm necessary to erect new generating
,stations, os' to recoiistruct the existing Plant, discarci-
ing thc oic! inefficient apparatus andl substituting there-
for cquipnient of modern design. ln sorne of the larger

conditions. l3esides, there is gcnersîlly a multiplicit)
aocd %ariety of apparatus,, thc operatiosi of whkih is sc-
conmpanied %vWîh danger and! untsatisfacetory, service.

The necessity of giving satisfactory and uniforni ser-
vice, of reducing the cosi of opcration, aimd of meeting
the increasing demands for light and! powver being
recognized, and! the conditions being sucb as to permit
of meeting these rcquiremcnts, an investigation of the
e.xisting conditions, generally resuits in the adopting of
one of two plan-, :lirst, the building of a new geherat-

S. K. C. GENSER.TORS, ROA ELFCTRIC CoN:p,.îv's AI.TEJ.%ATI\(' CUsuuFsT IGH.ITINw. STATION, MONTRRAL.

cities this fact bas apparently been apprcciated for sonie
timie, as there have been erected stat' fis 'vhich are
mignificent examiples of modern gencrating plants,
operating with the highest economny obtainable at te
present time and giving evidence in their design of te
lîighest engineering skill.

MNany generating stations at present supplying a large
output have attained their grovth gradually, hating
Irom time 10 time installec! ac!ditional apparatus as it
%vas requirec! by an increasing business and extension
of territory suppliec!. These stations are now con-
fronted by figures and resuits showing thecir cost ot
operistion per unit of output to be much more than it
shouid be, or wvoulc! if the same output 'vas proc!uced

h more effcient apparatus operating tinc!r modern

injý station and equipping it with modern apparatus,
utiixing te oic! plant for continuing the service during
the course of the construction of the newv one, and pos-
sibly retaining it afterwards as spare capacity, or
secondly, 10 reconstruct or re-ecîuil) the existing plant
to conform ta the aforcnientioniec requirements.

Thte latter plan of reconstruction wvill, without doubt,
he decided upon in the majority of cases, as thc use of
laîrge units permits of the installation of sufficient capa-
city, in the same space occupied by the oic! apparatus,
to meet future demands for a reasonable iength of time.

There have been numerous descriptions publislied
giving examples of plants erected to replace thoçe found
10 be inefficient and giving unsatisfactory service. It is
10 be noteci th~i t, so far, these new plants, îvith but few
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exceptions, -arc direct carrent stations serving light and
powcr to ceilgcsted districts :and coniparatively simili
arcas. Trhis accotant is of tie reconstruction of an,
:îltcrnating marrent systcmi supplying current to a large
lerritory.

'rice history of the Royal Electric Company of' Mon-
trenl, and the growtli of its lighiting and power plants

OAOAAu NoSi

front a 1 2 light arC maChine in 1884 to the present time
of servitig about 65,ooo incandescent lamps, 1750 arc
lamps and 75o ha. p. in motors has been told in previous
issues of clectrical journals. .

Early in 1896 the directors of the company, upon the
recommendation of tlîe gencral manager, Mfr. W. H.
Browvnc, authorizcd tic entire reconstruction of its alter-
,iating current station and lines -titis reconstruction to
be carricdl out upon plans wvhich should adapt the systcm
to be served cither with power from its existing steam
plant or from the water power plant at Chambly, whîch
is at prescrit being rapidly developcd.

Tite foresight shown in the re.commendation and
autiiorization of this wvlolesale reconstruction and re-
cquipment lias been wvell cstablished by resuits atready

*obtaincd. Tie cconomny of replacing ineflicient appar-
ais by apparatus which is the production of the highest

grade of engineering is, in tnis instance, no longer a
possibility but an established act.

One of thie gencrating stations of the R. E. Co. is
dev'oted excltisively to supplying direct current arc
ser vice.

Tite equipracnt of thc second or Qucen street statin
for servimig lighit from an1 altcrnating systema, wVith a
spare scries arc capacity, prior to itS reconstrtilon;
consistcdl of 18 aiternators, 6 exciters and 9 arc ma.
chines, wvitli their nuinicrous beits, pulleys and shartdng,
shown in diagramis a and -, representing the appaý-ratu
on the ground and first flats. The D. C. power generj.
tors and enigines arc located in a separate building.

Tite tipriglît engine, known as No. a, shîown liextto
Q ueen street in diagrani a, was connectcd by two 3d'
beits to a ligie shaft from wlîich wcre opcratcd four ;j
k. w. and two 5o ke. wv. alternarcrs and 2 exciters
Opcrated fromi the Uine shafting conncctcd to ',\o,2
enginie wcre threc 75 k. w. alternators anîd ant exciter,

NO. 3 engine, loc<nted on the ground flat wvas belttd
by a Sd belt to a ligie shaît on, Ille first flat, slîown io
diagrami 2. To tdais Elne slîafting wcrc connected sevep
75 k. w. alternators, two exciters, one 45 k. w., D. c.
gencrat0r.', ive 40 liglît l'id oîîe 35 light arc machines.
Tlîcsc latter wcre used only as spare capacity for the
series arc systcmi located in the east end station, &rd
the 4,; k. w. generator ;as spare capacity for tlle D. C
power system. The total capacity of the machines cor,
nectcd to this ligie shafting %t~as mnuch more tlîan the
capacity of the engine, consequeîîtly only part of the
machines conncctcd to No. 3 line shaiting could be fuIly
loadcd at any one tîme. With that part of the shafting
thrown out of service by the clutch shown at "A'

1- _____

Cui,~

T- .
i.

DIAGR&U NOQ.%

diagram *' there yet remained connected to the shafting
in service three 4~o light arc machines, which had to be
up to speed whether they were required or not. Toi
NO. 4 engine ivere connected by line shafting two 751
k. w. alternators and three 50 light arc machines.

It wvill be unnecessary to give in detail the heavy line
shafting losses, the dangers and disadivantages of such
an arrangement of machines as showvn in diagramns a
and 2, as they wvill be apparent at first sight.

Tliere wvas another danger whicb menaced the safety
of the entire systemt a wooden switchboard, the capa.
city and arrangement of wvhich wvas entircly inadequate
for the service required of it.

The alternators connected to the samie engine wvert
run in parallel, six operating in parallel front No. a
engine, three from No. 2, seven fromn No. 3 and two
fromt NO. 4 engine. The ordinary advantages to be
gained from operating in parallel were to a great exten:
offset by the fact of there being no clutches on individul
machines. This also introduced irregularities and in-
terruption to the service from armature burn-outs. la
running so many comparativcly small units in paralld
it was difficult to overcome the «Iidle " currents in the
alternators, and the numerous beits and puillys requird~
a nicety of adjustmcint whichi was hard to maintain aûer
synchronisni bad once been establishcd.

April, lErn
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The fOrCgOing statements sctting fOrth past condi-
tiamis limmve been made to illustrate thc results or a1
gradurai grawVtl. It is nccdless ta state tlîat hand tire
,recrint demlands for figlit and power becmî forcsceti, and
the efficient npparatus of to-day been available, the
station equimnent, in «ail probability, would have been
fàir différenît (roi" tilat wilîich Ilecessitated its catire re-
Construictionl. The rirst stcp of this reconstruction wvas
tire rearrangement of tie averhcand lines. These hand
been dividcd into tlirce routes, each takimîg approxi.
nmaItcl, orne third of thc station output. The relative
positions of tic %vires on the potes forming these routes
%were suicl as (o cause serious fluctuations ln tie liglîts,
dire to mutulai induction. This becamle so objection-
abJe that it %vas nccessary to operate ail the circuits
forminig orle pale Uine front anc0 set of ahternators run-
nimîg iii parallel to get comparatively stcady service.
%Wlin ie total load wvas ton hcavy ta he mun (rani anc
set ai alternators, this condition of tire pole lines neces-

represents the generating plant as it at prescrnt exists,
accupying orle instcad of two flats -.eighitecin old
generators being replace(l by five 300 k. w. generators
af the S. K. C. itîductor type, the latter beiiig beiîed
directly to the engities. Also, iii diagramn 3j is shown
the out1lne ofth Ui ei switchho;ird, iocatcd ovcrloaking
the generatar aid cilgine room.

The five 300 k. wv. S. K. C. 2- phase gelierators were
buiit l ic h n'niilf;cttmrinîg dcpartmlent of tic Royal
Electrie Comîpanîy. To utiiie the engines in tileir exist-
ing condition it wvas ilecessary ta have tire shaits af tire
two alternators for No. i engine rigidiy coniîctctd, also
tire sîafcs af ie alteriators for NO. 3 etîgille rigidiY
connccted. 'Thi machines on No. i engiue arc rul iii
parailel, also the two in NO. 3 engine are run iii parallel.
Tihis arrangement practUca!Iy inakes 600 k. wv. units on
bath af tîxese engines, at tire sanie timie hiaving the many
:dvantages ai being able ta subdivIde these nits anid
have four independerît aiteratntar.

MAIN DisTRimîuTiNe SVIrCmm.BOý%Rm, ROYAL Ei.ECTRIC* COîMI' 5 S ALTERNATIsc. CURRENT 1AMoITINC. STATIaN, MONRFAL.

sitated the running ai twva or tlîrec engines underloaded,
introducing a seriaus loss in coal cansumptian. The
relative positions ai the wires on the pales were changed
ta overcome this mutual induction and most satisfactory
resuits %vcre abtained, as aiter this change it wvas pos-
sible ta operate any circuit from any enginc without
the stightest fluctuation resulting.

The transformer system was next rearrangcd, the
old transiormers; being replaced hy ones ai close regu-
lation and sniall came lasses and secondary systems es-
tabliied wvhercver economical. The extent ta which
thc latter %vas carrîed may be judged fram the fact that
1161 aid transformers were replaced by 628 «1Stanley"
trinsfarmers, ivith a consequcnt reduction in leakage
load Of 245 amperes, reprcscnting a tremendous saving
mn coal.

:Xfter gctting the Jines ini shape attention wvas next
directed ta constructing a newv switchboard and instaîl-
ing new alternators.

Diagramis j and 2 show the generating plant prior
tg) its reconstruction, occupying two flats. Diagram 3

Due ta the crowdcd condition ai the station prior to
reconstruction, the installing af the ncwv machines and
construction ai thc new switchboard, at the same tinie
main taining continuous serv'ce, introduced rnany con-
ditions and difficulties nat encountered in the erection
of a new station. Ait of the available space bcing accu-
pied by aid equipment it wvas not possible to first in-
stall ncw apparatus ta replace that which wvas ta be re-
moved. It wvas therefore necessary before bcginning
the station reconstruction ta await such time as the
capacity ai anc of the engines could be dispensed with,
wvith the least danger ai running short of capacity in
case of accident to ane ai the ather engines.

To have at ail times sufficient capacity ta meet the
requirements and at the sanie time ta have spare capa-
city for emergencies wvas of course the difficult part ai
the reconstruction.

Wark wvas commenced in the station by the removal
ai the aId equipmcnt cannected te, No. 2 engine and re-
placing it by anc 3oc0 k. w. S. K. C. generator. Tlic
apparatus conîîectcd ta No. 3 engine wvas next rcplaced

'Irril, isq", CANADfAN BlàBCT:RICAII NEWS
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by two 300 k. %v. b. K. L. generators. NO, 4 enlginle
wvas thonl rcconnectcd ta part of th illue shafting on the
upper flat %which iîad pretoiusiy been run by No. .1
cngine. By this timte the faau ioad wvas neanr ait hand
wvitli the ncvv machines yct ta be inistalikd on No.i
cingine. This %vas a tnpieasant fact canfronting us nt
this tinte, and it was al grcat tcmlptation ta ailow thc
aid equîpmient tu rcmnain an No. i enigine until spriiig,
but the sa% ing sure ta fliiaw the installation of noew
gencratars on this enigie malleo it advisabie ta compicte
the reconstruction. 'l'le laad liad incrcased ta sucli an
extcnt that it %wab nat sale ta bc % ithaut at Ieast, part
of the capacity af No. i cnginc nt ail tinies. To pro-
vide for this thero m as instaiied, ta bc run temporariiy
frontî No. i engine, anc 300 kc. w. genceratar, and late-;,
ao mng ta a licav) increase in Iaad, one i 8o k. %v. gcn-
erator 'lit beitcd directly ta the eniginc and runining
u~ith %cr> short centre.% ta aIIaw ai the ncwv generatars
inite.îidet ta ho run rcgularly froim this saine enigine lbe-

Iariy diflicuit aperation wvith the serv'ice Il dcad ", th,
transforring withaut ami>' interruption ta the service was
a ratier ticklii undertaking. It %vas made in the da,
tinte, %vithin a1 periad ai tonl haurs, without aly liter.
ruption ta the service or inconvenienco ta the customiers,
in tact, they were nlot aware at any tinte ai the Change$
taking place iii the Station.

Cuit 2 reprcsents the generatar board and cuit 3 rcPre.
sents the circuit board and the terminai board ai the ncq
switcliboard. The board lias been designed on tht

Iunivorsal canibiniation II plan, b>' mens ai which
thero is a tunîversal intcrchangeabiiity ai circuits, d).
namio and exciter connectians, cnlabiing any circuit to
hcoaperated iroin any gonerator, andI any gencratar to
bce xcitcd framn any exciter.

l)iagran 4 shaOws thc -t'. amgemlenlt Of sv.itchoes, dileu.
Mtats and instruments an the gencratar board. 'he
instruments an the top row, oxcepting the threc
mloutctd on single bases, are v'olimeters, there being

GFsR.I'tswiî Cil. 14m la), Rovm. E.s.T-ceC' i.v..ITExrx( CURRFNT Lu;îîTIN; STATION, MONTREFî.

ing placod iii thoir proper positions, in flno with the
generators connccted ta Na. 2 and No. 3 enginos.

l)uring thc timie ai in.staiiing tue new gonerators thero
was also being canstructed the new switchibaard. From
the diagramis it w~ill bc scen that tho location ai the ncw
board brought il directly over severai ai theolad genera-
tars, and the close quarters in wlhkhl the work wvas donc
iii the station wili bo appreciated iromn the statemient
that the ira,î framiework supparting the floor ai the
board cieared the ove boits on top ai these aid nia-
chines, stili operating, by anIv six inches.

The installation of tho ive 300 k. wv. gencerators wvas
complcted by tue mliddle ai October just at the begin-
nifng ai the hoeavy' %%inter fond, and the new 2 phase
board maN camipleted about the baie time.

*riîc tr.ins.ferrinig ai the service front the aid to the
tic% su itliboard transiaraiied the cltire aitornating
%)stetnî frani a singie ta al twa-phase sstem. l'he
operatian ai tranisfcrring tue circuits from tuie aid to tue
tic%% board %%a%, ai Lour!>e, mîade witIh ail circuits alive,
and wiîile this transfer %vauld siot have been a particu-

anc for ecdi phase ai ecdi generatar ; the single instru-
mlents are ammneters in the exciter circuits. Below these
are the genieratar ammeters and switchcs, there being-
anc for each phase ai ecdi generator. The twa lawer
rows showv the rhcostats; and exciter switches.

The circuit board canisists ai two rows ai 4-paie
switciîes, two switches being required for cach circuit.
These switchcs are sa connccted that by a single tiiroiv
af anc switch a circuit can be connccted ta any gener-
atar. Above the rows of switchies arc mnounted alti-
mleters, anc anmmeter for eachi phase ai each circuit, and
abave the ammoters are fuse blocks.

In the rear ai the circuit boaid is the terminal board,
on which are mounted a single Fowv ai 4-polo switchles',
one switch far each circuit, and an auxiiiary sot ai bus
bars, and below those a raov of recarding meters. 13>
mens ai these au,.iiiary switches and buss bars an)
circuit panel or paniels on the main circuit board can b
cut IIdcad I and the circuit or circuits transierred ta the
terminai board. As the buss bars on the latter can bc
contlcctcd to an>y alternator, tue terminai board dupli-
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.1teq to a grcat extent the circuit bo.dadgccao
bo.Irt. During tlîc day the cutire output can be handled
frgn the terminai board.

1)iatgramii 5 gives a floor planî of the swîtchboard andi
Jtaii of iron franmework supporting the slate floor.
mnie location of t'le switchboard, shown iii di-lgranl 3,

ovcr tii two layers ot miea, the cciger, of this franie-
wvork heing protected for nicchanical pt:rposcs a'vith libre
angles. ,ii character of framiework for switchboards
ms irst used in the construction of the switchboard of
the Vnited Electrie i.ight andi Power Comîpany, ýNetv
NYork City, and lifter that company) Iîad1 made exten~sive

DIAGRAM NO.4.

DIAGRAM NOM5.

. ............ ..... .

-4-

iLs flDi.%GRAMNs OF Ni'W SWITC11141.%IzW 1,% Rom HLCIA 1%,(.iit. i<. (7t auaFv, I, mINt STATION. MoN mE.m..

directly in front of the driving belts of the enigines, ks of
course flot desirable, but it was the only availahie space.
There have been erectcd fhcavy wvrought iron bars ini-
suediateiy in front of the belts for protccting the board
in the evcnt of a drIving belt breaking.

The framework of the switchboard consists of sea-
soned white oak, over ivhich is a htycr of asbcstos, and

eperinients with iron and frarne svitchboard construc-
tion. It is practicaiiy fireproof as wcil as being ai good
iisuiator, and tronm the severe tebts during the past tour
vears wvhich it has withstood, there are rcabons to believe
thlat it is a vcry superior and satisfactory franiework for
switchboards.

Th6 'witecîs, fuse blocks, etc., arc of the %tandard
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S. K.C. type. They arc indcpendently mountcd on the
swilclîboard, which perinits af great interchangcability
of ail parts of the board.

Froni thc prccding account it wvill be notcd that
cvery part of the altcrnating systcmn af the Royal
ElIectric Company %vas rearrangcd and redesigncd. The
lines and circuits %vere rearranged ta avercome objec-
tionable inductive efrccts and ta transform them frani
single ta double phase circuits. 1,161 oid transformers
\Vere rePIh.CCd 13y 02f3 uetsfrmr \ith -. reductiOn
in leakage laad Of 245 anlpere.s. Eightcen aid style
single phase genieratars, %with their revolving wvire on
the armatures, collector brushes and rings, thcir numer-
mis heits, pullcys utnd line shaftings, wcre replaccd by
five S.IC.C. generators of the inductor two phase type,
the latter being bclted directly ta the cngincs. The aId
wooden single phase board was replaced by a newv ire-
praaf twa phase board designed ta distributecurrent for
lighit and power from the saile circuit.

QUESTIONS AN]) ANSWERS.
Hi. K., WValkerville, Ont., %vr-tes :' IlWhat kind 1

safety valve wvauld you recornmend for a stationarv
bouler-a lever valve or a spring or pop valve? "

ANswsi.-A lever val'.e is recammcnded for simp.
licity, and aIra for efficiency. It should be carefult.
sot, and the wveight absolutcly fixed iii position so 1
cannat move. The valve should also he operated nowv
sind again, bath by raising steam ta blowving point, and
also by l.and at lawcer pressures, in order ta ensure its
nat sticking ta the seat.

POINTS ON SHAFTING.
TuE author ai a paper on IIShafting in 1-a.ctaries>,"

prescntcd befare the American Society af ïMechanical
Engineers, summari?.es his conclusions on the stuject
as follows:

It seenls ta the writer that ini ardinary machinery- es-

* .*

44 - -

J . .. ,.~ -- ~

- I
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~-? f. *
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Licit.III. STATzoS%, MONTREAL.

AIl ai this reconstruction has been designed and car-
ried aut on plans wvhich adapt the çvstetn ta be served
cither frrni its existing stcam plant or frani the Chambly
water power plant. L"pon thle delivcry of power from1
Chanilly, the five :,oa k.w. generatars recently installed
wvill be tused as svnchranlous niotors, frirm which wvill bc
opcratedl the l).C. arc machines.

The svstemi affected by the al-ove-described changes,
opcrating for fh e nionths under the aId conditions, fromi
Oct. i, '94 ta 'March 1, '95 constimed 2,9:p tans ai
mial more thail %as consumced in the five months fram

Oct. , '96, ta March i . 'o7, the number of incandcscent
lighits bcing ,.ao mare during the latter than during
the torn-..cr pcriod.

AIL RIGHT.
Miz. S. Il. Rccsor, proprictar ai the St. '21.r.v's Elcc-

tric L.ight Co., wvrites: IlEncloscd please find Si.oo,
suhscriptilos ta the E i.F-TricAi. NEv.. Vour papcr is
ail right.-

tablishments an observance ai the follawing rules miglit
effect a saving that wvould be noticeable in the annual
balance.

i. Use pulîcys af large dianieter an counters and
narraw fist-running beits.

2. Use nothing but the bcst ail and plenty ai it.
catching ail drip, and cither purifying it or using it for
sortie ather purpase.

3. Have ail the shafting and cauinters ouled regui-
larly and do nlot dcpend tao much an automatîc
ailing.

.;. lnspect line shaits front time ta tirne, and sec that
thyare in line and cmn be turned casily.
Many line shait boxes bind at the sides îvhen scrcwcd

daîvn, samnetimes incrcasing the turning moment zaa
per cent.

The îown of Fort Wilam, Ont., i.% obt.ndning c-tinîatcs% for an
clediric liglit plant.

The It:lincll RI Carnman lia' purlîa.cd ilic Alpha Refining
Work- at Sarni.,, Ont., andi will recomnsîrci and modcrnixe lthe
pinni.
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cANADLANIFJLECTRICAL ASSOCIATION.

S.a:PARTIC2IAIS OF: lig A Vila.sas %N\UAs.

Ss .the :aaîourment in our last issue af the dates
sdCjciedl For the convention of the Canadian I-lcctricai
-%ssociatioIi at Niagara FaIls -viz., the 2,vi, 3rd anîd 4tli
of jlsie -very satisfactory progress lias beci nmade %vith
Ille arrasîgenients. A meeting of the Cotnimlitîc an

:ArraliIgeniîut-S %vas iîeld at Niagara on Miaitli 27111, at
iwhiciî ilîcre %vas a full attendance. A very satisfactory

programmeli was draitcd, and sub-conrnittces appointed
Io perlcct detai1% and con'plete iiccess;îry arrangements.

lcnding the comipletion of arrangements, it k not
possible iii this numiber to give the programme in detail.
This nmach nia>' be said, iîowevcr, tîsat satisfactory

inrrst and v'alue iii thase which shall Le presentcd '
Several af tic papers whictî have been arranged for and
are iii course aI preintration are ini hanks which [cave na0
rooni ta ltii d Iabrta tlis ;an %vill bc reaclicd. The sub-
jects of tiese paliers have been chlosen ivith a view to
interest and isistruet persanis conniecte(] wiîlî every
brandi of electrical wvork. II sliould be borne iii mmnd,
tiowvever, that tUe nmost instructive part of tUic proceed-
ings af a convention ai this kind should be tie dis-
cussions tapon the papers. 'flic was a nîarked ini-
pravenment iii this particular naticeable at tic last con-
vention, andi h is greatly ta be dlesired tlîat mienîbers wvill
go ta Uie comiing convention prepared ta entcr actively
into the discussion of the points brotight out b>' Uic
autiiors of the various papers. A comparisoaî of notes
and experiences at gatlierinigs af tiais sort is nîast lielpfut.

t- t

oF~ -<*i CoNPENTION 01 'p ANMNELRIA N U'. 3

ternis have beeui made wvitjî the proprietars ai the new
Ilote] L;afayette for the accommodation ai members and
triends of tic Association whle in attendance on the
convention. Thîis liotel lias been rccntly cected, is
inzst caiaortably fitted upl ivitlî ail modcrn appoint-
nient:, and is situnted directiv opposite tic Suspension

rieprcsenting in excellent view ai the great

cataracî.
Tiie sessions ai tie convention %vilI be lîcld in the

Assenib)lv Ilall of the Dufférin Calie' in Qucen Victoria
Park, wherc Uic nsinual AXssociation Banquet %viII also
take place on tie evcning of the second day.

It i-; tic purpose ta coniprcss tlae business af tic con-
vention ia thc frrst tivo Iaslaving Oie tlîird day
entircly ire c for -iiglii-secing. WVith this abject in view
the nuiînbc; of pa-persz will bc somcwliat rctuccd, and anr
effort mîade ta secure the liiglie-st posible standard af

It is understood ta bc the intention ta introduce a
new feature it the conîing convention, iii the shape of a

Q uestion lBo-." Menibers arc invited ta forward ta
the Secretary at any tinie çrior ta the date ai the con-
vention, but prcierably as son as possible, questions
on anyv electrical subject on %liicli tlîev îîav desire in-
formiation, and ;înswvcrs tvill, if pasNsilile, lic given at tise
con ventionl.

Mention is miade clscwvlierc ai matiers wliicli nt present
should have a vital intcrest for the ow:iers of central
stations, and tîpon wvhich wve hlope ta sec action tnkeui at
xliis convention. The tinie lias :îrrived wvlienl centrai
station lowners in Canada slaould get togetlier and give
unitcd considcration Ia legisl:ation asnd othier rnatters
a1ffcting tUîcir interest:. In tic Cndiazi Electric:îî
Association thicy have ani organization able and willing
ta bc ai service in Ibis direction. I t milv reniains for
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tiiose who should be most interestcd te connect them-
selves wvith the organization, and strengthien its hands
toi- this particular wvork.

Se niuch for the practical business aspect of the con-
vention. Frum the standpoint of interesting siglit-seeing
and plcasure, there is assurance that this convention
will be a most attractive one. The natural bcauties of
Niagara-clectric railways on either side of the Niagara
gorge-one skirting the river bank, the other far down
the side of the precipice near to the boiling current; the
wonderfuI generating plant of the Cataract Construction
Ca.; the acetylene gas and clectro-chemical îvorks; the
systemn in use for the transmission of powver ta Buffale;
the electric railway connecting the Falls wîth Buffalo-
ail these and more iih be open for the inspection of the
visitors-forming a combination of interesting sights
such as cannoe be witnessed elsewhere in the wvorld.

A special committee bas been appointed to, provide
for the annual banquet te members and invited guests
on the evening o! June 3rd, and it can confidently be
promised that the affair wilI be thoroughly first-class
and enjoyable. The catering will be in the hands of
Mr. Barnett, proprietor of the Dufferin Cafe', and late
o! the House of Commons restaurant at Ottawa, cf
whose ability there cao be ne question.

Persons connected wvith the electrical interests wvbo
have not yet conncctcd thenuselves with the Canadian
Electrical Association should lose no time in doing so.
There should be a large turn-out of such persons, as
wchl as of present members, at Niagara on June 2nd,

3rd and 4 th.

ERSON4AL.
Ma-. Jamnci. Yull, forsncrly city clcarician of Winnipeg, died in

that city la%t month. lie %vas at oe time a resident cf Monta-cal.

%Ir. j. W. NMoyrs, manager or the metropolitan sta-cct a-ailway,
lattcly a-etua-ned front thc United States, %vhcrc be arrangcd for the
newv -oiling sock required by lthe conîpany.

Ma-. Thomas W. Lctca-e. ex-prcsident cf the Hamilton, Grimsby
and BeatmOxlec Electric Railway. was rccently na-ried te MNiss
Emma Spainger, dauffiater of the late Dr. Spa-loger.

'.%I. IV. G. Blackrra-ve, whio for anany ycaa-s bad charge of the
Steam Plant at the James Mora-ison Ba-ss Co.*s works, bas ac-
ceptcd a posi~tion as traveller for Wm. C. Wilson & Co., ste.sm-
boaât, aailroad and mnil supplies, Toronto.

Ma- . J. A. Ruther-ford, a native of Hiamilton, Ont., and formerly
wvith the Edion Co. in that city, afier liaving been eonncted for
a number cf yeaa-s with the Wcsbtioghouse Co. ai Pittsbur-gh, lias
a-cccntly takcn a po-ition isslem nr the strectraailwA-ay dcpaa-t-
ment cf the Jchn.ton Company, at Jolinstowvn, Pa.

Mr-. D. C. Devar, local manager of thc Bell Telephone Corn.
pany ai Ottawa, lian. accebved promotion 10 the managemecnt of
the Monta-cal offîe. tmnd is bucccded by Ma-. J. E. Macpherson,
who lias beco tr-avelling nuditor of the companoy for ctNîern On-
tarie and Quchec. Nlr. Dcwar is %well qualifbed te 611 the ore-
sponsiblo: pobition te %vhich he ha% beco appoîntcd.

Mrla. J. J. Fr-anklmn, of Toronto, lis. been appoinled scaetary of
the Rosbland Bo.std of Ta-ade,a.nd will bhori>) leavc for that cît%.
Mr. Franklin %vas for ten ycars s.uperinteodent of the Toronto
Str-eetRalw and dunng lois man.igement the road was con-
'.cried ie an c'lectrL systeim. Aier lctving Toronto he went te
Pa-ms, whberc he oa-ganized a itamxay scri.c for an English
:ynodicate. I.atca-ly bis altcntion lias bean dcvoied te bccuring a
fr-anchise for the Cb.alh..m Col% and Saiburban Electric.Rsla
Company.

The Elecitic Power Company, of Fa-ac-ville, Que., proposes te
cxiend it% telephone lines ab far as Quebec.

The City Council of Waîea-lioo have a-cached an agneement with
the 'Waterloo Eleci light Company for lighting the towrn b>'
clectricity.

CANADIAN ASSOCIATION 0F STATIO'ARy

NoTit.-Secretaries of Auocitions art requeurd ta forward matter fco e 4
cation in tdus Deportnent not tter than the ,jah orench Month.

MEETING TO DISCUSS LEGISLATION.
Thc stationary engineers have taken action in t>e

di rection of obtaining legisiation front the Dominion
govcrnment. On the I7th of March a comniittee of the
Ontario Association conferred with a committce of To.
ronto No. t, C. A. S. E., at Toronto, wvhen it wa-u
resolved to ask for an inspection and license law. A
sub-committee, consisting of Mfessrs. A. M. Wickens,
of Toronto, A. E. Ames, of Brantford, and James
Devlin, of Kingston, wvas appointcdl to proceed to
Ottawa ta explain the objects of the bill to Parliamen:,
and ta endeavor to secure its adoption. The draft bi
to be prescnted wvill contain several important changes
fromn that placed before the Ontario House recently. hl
is intended to exempt frnrm thg working of the law smal
steamn plants, perhaps up to x5 h. p., to grant a permit
te the older engineers to retain the positions beld at the
time the act becomes law, or ta operate a similar plant
and ta make such provision as will remove the opposi.
tion which bas in the past been met with from saw nul
owners, by aiiowing themn a specifled time in which to
obtain the services of a licensed engineer. With these
points overcome, it is hoped to obtain such a law as
wvill elevate the standard of steam engineering and lessen
the number of disastrous explosions which occur cadi
year.

HAMILTON NO. 2.
An open meeting of the above association was held

on the i 9th of March. Mr. Ballard, Inspector of Public
Schools, gave an interesting lecture on decîmals and
fractions. Mr. Edwards, architect, made a fewv re-
marks, and past-president W%. G. Blackgrove, of the
Executive Councfl, gave a short address. The certiW.
catcs of mneibership, were handed to the members by
the president. Our annual dinner wiIl take place on
April z5th.

JOIIN IRONSIDE, Rec.-Secrctary.

LONDON NO. 5.
At the regular meeting of London No. 5, held on

March 4th, a Iively debate took place on 1 'Strength of
Steam Boilers," and some very interesting illustrations
and calculations wvere made. The members were pre-
scnted wvith certifficates of membership.

An intercsting fecature of the meeting held on the i8th
ultimo 'vas a lecture by Mr. H. W. Page, of St. 1farys,
on the regulator and the atmospheric governor. MNr.
Page, wbo is a former Londoner, is the inventor of
several engineering appliances, and bis address wvas
much appreciated. He congratulated the engineers
upon the advancement made in late years in engineering
science.

«EcCLric Transmision by Powcr,* by Di. L.ouis C. Bel, is a
book containing upiaa-ds 01500 page--, uith 23o illustratsîos. Il
describes ina a vcr smplc tanner the fundamiental tacts conccrn-
ing prescrit paactice in ecctracl power tr.tn!mison, and shows
by what processes; the werk i% planned and carried oui. The
woa- is divded into thirteen chapters, in which is described and
illustratcdsuch apparatus as arc typical of the nuethods ucd.
rallher than reprcscn:ativc cf any particular schcmc of mnanufac-
ture or fashion ina design, rnaking il cspecially v~aluable ta, studenîs
wvho desitre te obtain lcnowledgc a-crgarding the principlcs cf cc-
tica) construction. Pgice $2.5o. The '*V. J. Johnatan Company,
Sc'w Vork.
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pvI3LISIIED ON 11Wl IFTII OP EVERY MONTII DY

CHAS. H. MORTIMER,
OFFICE: CONI'EDERATIoN LIFE BVILDING,

Corner Vonge and Richmnondl Strets,

1clepbonc 2362. 0 & . .

,NiW VORK LIwS INStRANCE Btii-DiNr, MoNTREAL.
Bll TelehOnC 22Q9.

A&Cflisinc rate% sent promtxityon âaication. Onler. lu- advertiesng &houlal
trcsthe offsce of publiUcation not Liter ian the 2%th Clay of the anonth imntedites

jeeceingtie cf joso. Changes in!drertisements wild>t he.i e eerd
yitbout orsu ta tht adverter, )ttto ineure p=pr cotipUance WUth thinsructioa
£rthae aalrertieer, requieus for change: shoala rec h fice as tonly as the 2.nd day
cIthe esotatth. s).czT

The F.tFxTKICAi Natte will bc rnafled tas subscnilstrs ini the Dominion. or the
g=t te tae p fe, for S:.o pet anntn. So cet for si mnifthý fTe prieci

sabscriplion nIould bc remitted bycurrency, rege«ered teeter. or poetals oraler
;yaLIe a. C Il Mortimter. Please do flot tund clieques on local batiks unItes 5

cm,%n si dled for cou of discount. Money sentt in unregtac cd Icoters will te ai
"else .%IL. Subs.criptions fram foreiga cuntries eanaac-d ini the Cesserai Pattai

Vn;mo , Seopetannunt. Sutaecriptiott: are payablc in adbrre. Tht Mîý.wUI 'aascvntînuoe ai expiration of' te=a PR9 for if 10 etiîxalated la ttcsa brlu
,her tn st'ch untde tanading etsts, watt bc çontinued untu inastruactions to dis
=etictt are rcettealc andl ail tarreragts paid.
Sub"cmr may hare the mnalag address changeal a. often as dtreal. WVhen

ordenre .hailzc. &lWay gv the nid al, wcl ut the new address.
Th, Paablisher tal it notuital of the (attir of sulascnlere ta rectiei titeir paper
proatpt andl regUlatly.

.RDITOR'IS ANSOUJNCJMENT.&
CorSmpoatdencc as tnvited tapon ait tapies Ieithntately comnc wihin the scope of

The "C&UdU.f ZIWCt1AI News" la bc=e appain.ts the ofdcWa pliper
ci the Catadimn Electlcia Assoclition.

CANADIAN ELECTRICAL ASSOCIATION.

OFFICERS:
Puaaoigaa-r :

JOHN YULE, *ia=gc~r Gtaelpb Ucht & Power Company. Guaelph, Ont.
iser Vicz.Pgatstcza-r:

L IL iMcFARLA'NE, General Superintetndent, Bel] Telephone Compaany,
blontreal.

2?.'o Vtczt.Paulesîovc:
CHAS. IB. HIUNT. Mla=ager London Eletric Co., London, Ont.

Szci xraTAcAizsuaze:
C. Il. MaORTIMERt. Piablinher ELy.cTkicAa NzwI,% Toront.

EXKCVTI-x coà4TaTRra:
GEO. BILACK, G. N. W. Tclcgrapb Co., Haanilton

jA. KAMbIERFR, Gtrrl Agent. Ro)34) Ehcric Co., Toronto.
K. J. DUNSTAN, Local Manager Bell Telephone: Comapany, Toronto.

A. M. WICKENS. Elearician Panliansetat IJuilalinge, Tcrunto.
IJ. WRIGHT, ' %anarcr Toronto leIctiic Lighst Cotmpany, Toronrto.

ROSS MACKENZIE, Manarer Niagara Falls Put- andl River Riwy
NaaaFa i% Ont.

A. B. SM.lITIH, Supteaintendent G. N. «W. Telegtaph Co., Toronto.
Joli% CARROLI, Scr..Trcas. Eurent P. Phillip% Elcarical 1Wor&a, ?Ioaatreal.

C IL HUNT, London Elecric Cotmpany, London.
F. C. ARNISTRONG, Canadian Genetal Elecaric Co., Toronto.

ORMON D IIIGMAN. Chlefo ci lctrical Inapmetca Dtparnmena, Ottawa.

CANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS.

Presdent JAMS DELIN.Kingston. Ont.
VicePresdent E. . PHLi P . t Cumberlandl Si., Taurontin.

Seerear~, W, F CHA'MAN. . . traec , Ont.
Treaarer R. . PTUGR W, . . Hamaiton. Ont.

Condcaor, j. %tçIF - Mntret. Qat.
Dowe Yrepe F. J. MEIRRXLL, . 9ttawaZ Ont.

TORONTO BRANCII NO. î.Menil% andl 3 t '%ednesday cach lonthi in
Sliai. 6s Victoria x2reetr. John Fox, Prcsident z Citas. Moseley, Vice-

l'eiea;T. Extia , RecoTdanr Seaetary, Vuntversity Creseent
IIONTREAL IIRANCII NO. a.Meti n andl >rd Thuruday cacit mnet, in

Fagieew Hall. CMak Street. PrtIent. lao Nlutphy. lut vict.Proadnt. J. E.
lîentngasa:n zna Vk.e.PreÙt.eî Wm Sanyti. SecrearY. IL Arti.ald 'sor

Tees% crm, Peitr %MeNaltaom
tcT 1-AURFNT BRZANCII NO. .- Nceul e-rer' Nlorday ee-nn as~ P onne.

cooret.halntal.R. Drouani, Preetdtat * Alfredl "ator. secretar>. u~difeUe
unres. st Cýuaneode.

TIR N 'sA..TRAICRI -Nü. x-Nleets tsi andvd Fndayecach moeat
la Cit.e Hll. A. R.- Cfrdjn. Preaden. Atisier Flemng, >tar>.

11ANILTON IlPANCII NO. stMos and 3-d Fria cachi natils in
m àcmees riait. Watt Nnrie Pa'eden:- E. Teeter, Vike.Preaydcnt; Jo.. Tron.
Mlle. CMeUPOCann SeCtta,>'. itastlwd St.

STRATFORD MRANCIE NO. >.-Johni Roy. P=Mmzent Sauel IL ivi
Secrctam>.

IIt.-TFOrDDRANCil NO. 4.-Mt«ti 7m and l?&t Friday cadi nosull.
J. IL. Foreyb, President. Jos. gVe.rsdr: T. Pekuinu. Coninental Con.
Art Cc., Scrury.

1.ONDON IIRANCII NO. s.-tees on the first anal tini Tlaussday in tach
rnnt'Il ni Siceocalihall. G. Bl. iiter, l'reeident; 1). tamilbel, V'it~le. ltîcet

%m. Nteadcia, Secretary.Trasaîer, 533 Rtichmuonda itet.
G.lELpIIIRANCII NO. 6.-bletei and 3aa rd We'dneyai> ctis itonaL ut

.c.ary. Ilieudeiat. Thüi. *'aideatn.Vire Ibletiaent: Il l'iewtllinr.
Wl' et ruay 1'. Ryan, Fin..Scetaty - Treatter, C. F. Jordan.

OTTAWaA ItRANClI NO. 1. - Mcci eer> secuid tint lourd tti<aurday 1,, cari,
sonath. in iterLridge's haall, Rideau street ; rautl Robet. hresdent; . *l (,. jolaneon,
Secretary.
DRESDEN lIRANCIi NO. 8.-baetm.% ast aaad Tiaur3day in tacts înoauth. Tis.

Steeper. Secretarv.
IIERLIN 1tRANCII NO. 9, Mtit 7n dl its î Satu.tai-e cha moudsti 8 pins.

,ciinà,.Steannart Vice.hltesidelit; becretary assî iteamsrer,

KI NGSTON IIRANCII NO t.-Meets sut nd 3311 Tiiursalai ini =ch anontlain
Fraser liait. King sirect. ai 8 p. tin Pesadent, k'. Siatatn<nu. Vice I'retidient, J W
Tansvin; Secretary, A. Mlacdlonatld.

WINNIi'EG IIRANCII NO. îî.->ieeastent. G. M. liaitett * Rt,.. Secotary.J. Sutherland i Financial Se etary. A. Il. Jlunes.
}INCARDINE LIRANCII NO tai -Metts every Tuceday- -nt 8 e*clock, sii :Ic.

KiaboVs lalocir. l'trustent. L>aniet Bîennett. *Vit. lre~siens. josepht 1ightiaalk
Secrets Y. P"re C. Walker, %Watcrwotks.

WsIARTON JIRANCII NO. i3.-President. Wat. Cradsiocit; Rec.Secretary,
F4. Dianisan

PETERBIOROUGHI BRANChE NO. 34.-Met 2nsi anal 4tl Wealnesdayin
tacts anant W. L.. Outhwaite, lirtsadent ; W Forster, Vrne.I'rrialent; A. E. . c-
Cahotai. SecretarY.

BROCKVII.LE IIRANCII NO. 2. -Me"t every ionsiay and Friday eveninr.
in Richards' Itloclt, King St. P1rcsident. Arclailalal Frnitn; Vice.-l'tendent. bitai
Grundy. kecrding Sectar. Jâmes Aikmns.

CARLETON PLACE IIRANCII NO. s6.-Nlcets every Saturday escaaing.
Preiideaa:, ]os. IcRay ; Secetary, J. 1). Armsetrong.

ONTARIO ASSOCIATION 0F STATIONARY
ENGINEERS.

Preaadent, A tIFSc. Btranitfordl Ont.
Vice.Pttsident. F. G. MITCHELL . Lundsan. Ôta..
Regimrr A. E_ EDKINS 88 Caothie St , Toronto.
Treaturer. R. MsACKIE a Noijaet et., iaailton

J ia Ao . 'tc NDhFVÇ . Toroto.
TORONO -A.E. Fdins.ALItiain, I-h k . I>aatden, J h.aa

HAMIL.TON R Macic T Etiiotti
iIRANTFORI3-A. Aites, care Ilaiterain & bons.
OTTAWVA Thomtas Wcsle
KiNGSTON-J. Dr in, (Chýie! Engineer Penatenttar», J. Camnpbell.

LONDON-F Nlitc.ell.
NIAGARA FALLS-W. Pillhip.

Information regarding exaninations w-ill bc furtatbt-l un applistatiuss to amy
anean'er cf tht Itma.

IT may serve a useftul purpose te point
Tbe tzd of out te intcnding students of clectricity

that a good knowledge of mathematics
is a rnost essential requiremient. The student wsho is
not wvell grounded in niathematics wot.dd do wevll te
properly equip himself in this direction beforc entering
on an electrical course. 0f the students wsho take this
course in our scientific schools, at Icast thirty per cent.

l'ail in their examinations through lack of the rcquisite
knowledge of mathematics. It is safe te say that no
young man who bas flot successfully mastered the
mathematical problems prcscnted to graduating students
of the high schools can hope to succeed in an electrical
course.

THE cars of the Toronto Railway Cern-
lenforces! Cîcaallnescfo

in C&. pany biefrsoute time past carrieci
placzrds rcquesting passengers to re-

frain from spittUng on the floors. No doubt the prin-
cipal object of the company in sccking to put a stop to
this practice %svas te remove a cause of offense to the
sensibilities and injury te the clothing of weli-mainnercd
passengers. Therse is, however, a more important
phase of the subject, viz., the danger te hcalth fromn
exhalation cf consumptive germs. Realizing the neces-
sity of protccting the public from this danger, the Board
of Health of New Yrork have placed placards in the
street and cecvatct cars of that City forbidding spitting
on the floor. Thec Board of Healtb of Los Angeles,
California, two years ago passed an ordinance against
expectorating on the streets and in public places, but it
is said that the measure bas not been cnrorccd. Tlic
danger from contact with consumptives is illustrated by
the fact that in Southern Californin, wshich bas bccen the
resort oi large nunibers of pcrsons afflicted %vith ?)his
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discase, the native population lias becanie seriouisly
alfcctcd. I t is ta be hoped thit our Canadian railway
comipanies and boardsa of Ilcealth %vili give the attention
to this ruatter wvhich its importance recluires.

A.N increasing stnmber of large build-
IMeth.Ms of Interio, lg iebigeuipdeetial

Distribution. nsacbng qupdcltiaî,
pr%.i%,soni being nmade for tlic cas> run-

ninîg ut tic distribuition sN!teni bý tic iiasîallation 017
interior -colitst during the pragress, of construction af
the building. As a resuit several differcot forins of
conduit are bcing placed on the market, prcsenting
métn> différent féat ares. Thcrc is- plain ga.spiping n.ith
rounidcd elbtov.s, insulattang paping, trran pipe îî ah ani
insulating lining. But a great nunîber ai prominient
electrical esiginceers haeagrccd that for ail purposes
thie ordinary iran pipe ks as good as can be uised, tlie
wire tu bc drawn into it being heaiIy insulated. It is
itnlurcstinig tal.aoto obscre tha.tt ltc:rna.ting current .rc
are botlî diawn into tlie same tube, itl having been found
tliat tle couinter E. MN. F. of induction (in the iron pipe)
set up by using only ane ivire in te tube was very
noticeable.

MNu. W. 1-1. Preece, chief of the elec-
TePwerofVlctr. tricat dcparlnent of tlie British postal

system, is said to have induced thie
British Governnîient to undertake a test o! tlîe possi-
bilities of a niethod of tclegraphing witbout wvires, in-
vented by a youing Italian nanied Gugliehmio Marconi.

ymens of lus apparatus, consisting of a transmiller
and receiver, cadi about i j in. x io iii. x 8 in. in size,
Marconi claimes 10 have sent and received wavcs aver
or througli a btill thrce-quarters; of a mile in thickness,
and over a distance of 100 yards through seven or eighît
thick walis of the general post office building in London.
l li belief is that by the method lie i, using electric
wavcs cani be transmitted throughl the air over a dis-
tance of at least 2o miles, and made to pass througli
ail kinds of nietrils and solid substances. This discoî'-
ery followinig closc uipon that af the Roentgen rays,
opens to our view wvondrous possibilities, and shows
that in sornie respects clectricit% ib indeed >et in its
iniancv.

NOTWIrîTvîîî\11\. aIl] unfavorable criti-
Acetylcor Cas. -îui, îUîich in great nîcasure ire

faunided on commercial rallier than on
scie:îtific cotisiderations, tlie manuifacture of acetylene
still continue-, and il is onlly reasonable ta admit tlîat
il lias ils field as an illuminant, and tîtat in certain con.-
ditions il nia, canipete fa% oral] witll clecîricit%. At
the sanie uie il i% daubîtiful wlhethîer, in tlîe present

stale of ils manuifacture or use il can be said to, be fuilly
uindcrstood, ils effcct-, on tîte conduit for disîributing
il lîaving yet te bear the test of tine ; and ils physio-
logical cffccts bcing r.ther St rtlinig in sanie cases,. Pro-
fesser Maossa, oi ItaI>, bas been rccentl% conducting
sNme researchies, into tlîc action of the gars wvhen leak-
ing ini fiithi lo-;iicre, and faund il strangly poison.
ous- 1Expcrimeniting on animils dogs, cals, hirds,
etc. tic found thtat a snîall quanlil> iii the air or
isntxulaîed In tlie blood ks folloved bv dealli, direcîl%
attributable to il ; a nmixturc of zo pet cent. icetvlcne
(wlîich i-, af course, larger than would ever probably be
.in actual crise) in the air was followed by deatb in onc
heur. Thc cifectîs of a snmali leak, whilc flot probably

being necessarily faîtal, mighit, ai least, be lthe Permanent
injury ai sorte ai tîîe respiratory argans.

Tiiw-cari bc no question ai greater
Transformera. inmportance ta a central station itan

tlie class of transforniers uised and
thecir distribution. Their selection on tlie bass;. ci
price ont> is a mistake tlîat is of tuta trequent occuricnce,
and that ru.suits iii lobs dircLI and indirect. Thetr z
lation is a mnalter that is af importance directly to the
consumer, and indirectly to the central station, as anv.
rlîing unsatisiactory in tîîe ser% ice naîurally rcacts at
once on receipts. The magncli/.ing --trrents and -ore
lasses are icît directll> b) tbe --aal pile, and iii very
appreciable amauints. A ver) praminiently known
transformier af 6,ooo watt capacit>, lias a iiagnieti.ng
current ai .o6 amp. on a1 2,00C) Volt Circuit ; anyonie can
figure for lîimself wlîat this meni in point of co;tl uaîi.

sunîiption during a 3car, and multiplied b> tlie nuinber
of Iransiorniers gives the total consuiniptiota owing sole.
ly ta thîis cause. It is also.easy ta calculate lîow
niuch more coal would be consuimed b>' a tranisformier
of saine capacily linving a magnetizi,îg current aof.a
amp. or o04 amp. greater tlîan iii the above case. A
few~ sucli calculatians wvill go ver>' far towards proi'ing
in a plain aritlînetical manner liow very extraî'agant a
cheap tra~nsformîer can be, and per- contrit that it good
ane is Worthî nianey.

A iiii.. now before tlîe Ontario Legis.
municipal Litbting. lature gives municipalities of Iess tItan

g,ooo inliabitants tlie power ta issue »0
ycar debenlures for the purcliase ai elecîric ligliting
apparatus. The bill rcceivcd conisiderable opposition in
conumitîce an tlîe grouind tlîat the -lue af an electric
plant is at longest twenty years, and îlîat tlîe lime at
wlîich the debentures slîauld mature sliould correspond
to tlîat nt whicli tlîe invesîment reprcsenting the pro-
ceeds oi sucb debentures wvould be wiped out. The
advocates ai thie mecasure urged 30 yCars on tlie grouind
Iliat #bis would corrcspond wiîlî the period alloived for
water works debenlures, and would enable sitait muni-
cipalities% wlîich could not afford ta construct and operate
walcr workîs alane, ta reduce the apcrating cast b>. cani-
bining witli the wvater varks electric Iigliîing. Thc
niavors af several inlerested municipalities appeared be-
fore tlie cammilîc ta urge the passing of thue measure.
The oivncrs and managers af electric lighting companies
sliould be able to sec in Ibis legislation tbe trcnd o!
events, tlie manner in îvbicl tbecir interests are likely ta
bc affecîcd, and tbe necssit% far greater %vatcbtulnes
and uniîed effort in the direction af self protection.
Thc Canadian Electrical Association lias donc, and is
doisig, wbat il cati ta guard tbe interess ai tlie elecîri-
cal companies against hostile legislation. If tie edcc-
tricat campanies %vhose interests it is looking aiter %vill
give the Association tbeir united and hearty support, a
great deal may bc donc to protect tîte invesînients of
tliose engagtied in tbe clectrical business. One tbing ta
aur mid appears clear, viz., tlîat legislation slîould at
once bcecnacted cornpclling niunicipalities wlio nia%
desire la do tbcir own Iigliîing ta purchiase by arbitra-
lion tbc plant oi tbe esisling pt-avale company. If thi:s
is flot donc, bundrcds oi tlîousands of dollars ai privale
capital invcsted in clectrical macliincry will bc îviped
out ai existence. An clecîric ligbîing company differs
froni otber manufacturing companies in this,ýtbaî il
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c.1nil t easily change its location. Eachi town lias its
ewni lighiting company, whose plant lias been purclîased
vitl a1 vicwv to, the special requirenients of a particular
localitv thcre would be difficulty in fiuding another
opening wvere the company f'orccd to change titeir loca-
lion, and if an opcning were found, much of the appar-
,,tu% n~ould becomie valuelcss, in as muchi as it could nol
be adapted to the new conditions, and a large amount
of ilew miaterial would have to, be purchased. For this
difficulty of rnaking a change of location is due the fact
that prices for electric lighiting have been torccd down
far belowv a fi-ir basis. The niunicipalitics have knowvn
tlle diasad%,antage at wvhich thcy hield the companies, and
bave ulot been slow to take advantage of it. It is time.
ais already stated, that those who have invested their
means in the electrical business should awake to united
effort for their selfs protection.

THE MUNICIPAL ELECTRIC LIGHTING PLANT AT
GODERICH,4 ONT.

ICosTXIIITID.]
NCTVITIISTA%*tING Ille inany %trong arguments urgcd by lio

litical econosiiistts againstfic hieorality aînd advis-ability of muni-
cipa.l control of clectric lightiaîg and îvaierwvor<s services, flic
great public, viio is flic final court of appeal iii surit ilatters, bas

io o>,,

for the pîurcliase of tlic nîeessary machlines. Tite corporation emi-
gage1 flic services of 3fr. G. Wh'1ie Fraser, co:asulting clectriL'al
c.migiaicer, Toronto, to tal<c catire charge of the work, and ail
plans, specificatiomîs, etc., for steamîl andI elcctrical apparatus we*ri!
drawn by biaîî, and tlic %vork donc initier lais liersonal supervision.
Thcy look the very sensible view tiat if lîey eîgngcd an emîgitîcer
-it aIl thmoy liait butter take lais advice aînd bu guided b>y liiii in
teclînical mîatters, and ste resuit il; iniht every day proves tlic wvi'-
(loin of sucli a course. Tite waterwvorks buildinîg is ont the lake
side, tlic towmî tsel1 being oin tlae liagl e.el of tlic surrouîiditig
cOuaîItr) a-bout a2So tO 300 fuct aboc thiis, tlîe poweur finisse about
3.0ooo fect frontî the Stpuare, and the tewni slireaingii out ialflt

îliru-qarîrsof a mile ont every side. Ant etigine of nminal 60
la.p. u'.ed te mit tlic two are machines, beiaîg behted te a li>gl
slaafthimg jlaced ont bracl<ets smuar flic ceiling of fic purjnpl rooîîî,
whiclî an its turn Nvas belted to tue arcs. Ih %va% decided to puîr-
chiase a 30 2mîce ,ooo %.oit (nominal a ,ooo liglat) altertlator,.amîd
te replace the commercial ares; b>' imcandecent ;l tu c-teant
powver required muitt bu enougli te run tae alternator and flic 3.-
liglat 2,o0e C.11. arc tegetther. Ain oller %vas reccived front thie un.
ginu buil-Jers te take out tlic old cuîgimie and te put back on tlic
saine foundatmon one niew eue powerful enougli te do tlic comnbitîed
%ertice, but i %.ta de-Amed îlî.aî to du sei would reuIt in gruat in-
cfficiency in oerating, as there %would bc finies whun flic aire,
%verc not in atnd wbun ti lternator bad only about a quarter
lead, and tlîcn the t jo li.p. enigimie wvould bue ruînning oîîly 25 h.p..
Or 17%. Ioad. Thcrefere tlic old englune, %vhicla rcquired only sute
sligbît reliait-% te put il in excellent conditiona, %vas spectded 131 te1
aibouîNueoo r.p.in., wlîicb breuglit tip its capacity le about 8.5 l.p.

P.EZJ
Cjdev:

Mt»IC1r.iL ELECrRic Liric.aamw. PLAN-T AT GotîEaîcit. 0OT.

dcaded an is laver in %everal anstances recently ; and se far tlic
re.sults %cctn te bave j usifled tule decision. TiietcwnofGodcesclb
li wvcstcrn Ontario is perhaps elle naest promincaît example, for the
rcaon iai il pessesses a population of nearly 5,eeo, is a ceunty
toira, a railwav ternminus, and i% growing rapidly in amportance as
a nianufacturing center. Godcrich was oe of flic carliest town.s
csîa.lilîslicd by tic Canada Company, and is most ataractivcly laid
eut, tise sirecis radiating from a central space. flic center cf
wlsiçrh is eccupicd by the Cotaniy Buildings, and bcing broad anid
levch. A nuimbercftUic olU wcll-knovn Ontatrlo familics origina.tcd
bcre, ilîcir rcsidences being bujît selidly an the Il Colonial' %tyle,
and sîanding in beautiful grounds !aid otat in pairterres and
orcliards. The busincss part cf the town is mostly around the
rentral %pacc or '*Squarc,- ais aIse arc flic large liels, the Opera
house, two bank%, and varieus offices, ledgc roomis, etc. Tlîcre
aire numceroub large and handsomrc churclies; flic Remain Catlielic
and Engliblh churches, both bcautifully liglîtd, and cîlîcîs te fol
low. Tite private rcsidcnccs, as miiglit bcecxpccted an ai tivrn Of
such importance, arc cf a niesi supersor charactcr, and as flic cor-
poration bas excrcised tlic mesi cardtIl and minute supervision
oicr evcry dctail cf installation, inspccting wviring work, cqmalizimîg
prcssurcs- and waîching the inîcresî,s et ifs custamer, flic liglît is
cvcr day growing in popularity and the business greaîîy ancrras-
ing. A 'vatcm-works -y.%lem was put in some ycars age. 10 wlaicl
w% s%.hortlv addcd a strect and commercial arc %ystcm, i i fermer
cf :.ooo0 and the latter cf i,2oo candie power arcs. WVitlin tlic
la..: four ycars numerous applicaiens wcrc made te the Couincil
for franchise-. for the incatndes-cent Iighîing of flic towvn, but it svas
centuaI>y dc dcd te talme a vote on the saîbject. and the rate-
paymr. an August last ycar authonzcd the expenditure of 156,5oo

ai quarter eut-off go IL stcani A siiialler engine cf 35 ratcd 1a.p.
at quarter cut-otTSgo Ilb. was purchaascd anid pl. ced iii tlic po.sition
indicaîcd in tlie diagrani, wlîicli lad prcviouslIy been occupicd by
flic two arc machines. Tite fouindations for tlic new cugiale and
siewv sbafting vvcrc exc.a.tcd and built witlout interfering wiîli
the regualar arc service, as flic miachineis wevre lifted off tlic floer
on beanis, :and s0 oiperated off th l OuIslafîing tîntiflic buildinîg
extensioni and clic ncw shafîing liad hîcmi ceniîl[eted, wlieniicay
wcere nioved eut te allow cf flic iicw engilie being placed. Ulii-
niately, flic whlîe arrangemtent '.vas as slowmi in diagrani, Meont
bcmng 1efi for thie additiomî of more !,teain and clectric nîaineryti
whcn conditions rcquired il. Tite slt.afuitig il; of prruliar inteust,
as tlic arrangement of clulcmes pcrniits tlic tlirowving in or out cf
cither engine or dymaio, se that aie miore engine caplacity is run-
ning at aaîy finie titan flic acîtial lead requircs. Fiiîally, Ulic two
englues wcrc se pipcd tuaIt tliey can cithier exthîaust frc or bc rui
condcnsing witlîftic ptamps condenser. (Diatgr.ini a.)

Titc cntirc vviring systeni lu:. been se deçignedi as Ie -.crurc
thrc very important advantzget VMa- lnw dtrop; perfiet
cqualily of prcstirc cvMyvicre ; and cxîrenie %iipîicity. The
total drop.alloved bctw%-cci genera*ter. and Iamips i% Iessý titan 5%.,
a censiderable preportion cf ibis bciîîg on flie feccr betwccn
gencrator and main disîribtuting center on tlle Square. Tite pri-
mary sy.sten is two-wire, a sinigle-ph..c &I!crn.tior liaving heen
in%.tialed * while the cntirc %iccmary %Y%rem i% 3-wir<- witli banl<cd
transforniers, %vires being interconncctcd at corners se as to form
a nctwork. An interesting feature is lha the ccrincîionb arc
made at the back of the boess on tlie Square, the pales bcing
pîaced in back-yards, and the %vires, etc., ne: disfiguring the
Ntrect. Tite -viring sytcm was de-,igned witm a viewv te flic imti-

.Npril, 1897 CANAIDIAN EIIEGYRICA11 NEWS



Ch1~ADIA~4 EIIBCTIVCAL1 r4~WS April, 1897

essaie reqîîircîîîcîîs of tire tow,î, and al iinerely tu ncet tlie presemît
demamîd ; lîcncc iîcre is a umitv :uîd coliercmîce offplan alot iosi
wlîcre sunali addition,, are salade frontî ligne I0 rime waîlînut refer.
trnce tu ilie whole. Il wa-i iliotiglît :a more cornomial ;aiîd cmr.
ciesît arratigeinieiit (0 spcuîd aoure)' iru copper and %o grcaîiy re.
duce tlie droit, lisaiu 10ave a litile ira wsire :înd %pend miore iri

coal ; tlîcretore 1)011 prînî:îrie> Lait seconidaries are large in pîro.
î>orisoîî Io Ille distanice ard ainîjerage. A fc'ature of ipecial ina-
portance (0 a powes. plant wlîcre fuel is eXpenalive i% (lie boause.
wiring anîd kimîd of lainl îîsed. aid 1111.4 'as wviely paid speccial
attention 10. A separafe blpecificationi %as drawn trp by tire en-
gisacer eoi'cring ail i:istallation dela:ils, sîîcl a% c!as (if nîantcri:l,
nîaxiiinimnî allowable (trois letwccni lauîîp'î ; maire, wattage and
volage of lanîllî, vie.; and separale tenders werc called for ons
tlle.,e ,.1pcifie.atiotl, tire tecesfl ,derci' having go pl~ace a 5
clicqme aes guaranitc, and being reuiured tu f'cînisîti a wiring plan
or cach installattioni for tire approval ofluic etigineer before being
allowL'd su proceed. Tlhe public %vas ilien notified (lîrougli (lie
papers thai rio inîstallationî it ai saut been passcd by tire engi.
ileer would bc acccpted. lior current turîîcd ons. Tirle restalit sas
tint irrcsp.Ionsiblc wiring contractors werc excluded ; tînat ail1
houses averti wired ois a colicrcnit plats, and cseryfiatg rendes- tire
eye or tire ciginiecr--carryinig out lais gainerai desigiîs, Ille publie

ls cîgprotcctcd agaîsi inconipetcnt %vircnieni.

Mlany radical deparfures front ihîri o acccpi cd practicc werc
maade iri tire purcliase of cîltire pulant. 111 tl ir plaCei, separase

s1ucîfiatioîs ere drawn tel) for (a) stcani enigine and slîafting
conîiplescly ttnsîallcd as per plans ; b) getîcrator ;lat instruments
compîlctelý tnstallcdl rend) ror tcst. anuI (c) lîotusc-wirinig of not le%%
Ilian Sou lighits, snc.luditng lanîps, sotket%. labor, ilnterial, etc., ai
so riuels per ligis. Tire cugiuc .as% %i)ccified as a certain li.p. ai
a givcn stcani ard a given cuit-off, aid -a maximumi spcecd regula.
tion svas laid dlown ; it %vas atlso.a condition that a test would bc
madle or a certain duration, during wvhich cards %vould bc tairen to
prove h.p., regulation and vav dutnttetc. Tite gencrator
specification sca% îscrlaps Ilat one wlîicl difl'cred niost fromn ae-
cepterd practice, in thli, witlîout mnioisning lanîp) capacity, il
spccified a certain anîperage, certainî voltage, certain voltage in-
cec for full load, cerftain maximum allowablc tenîpcraîurc, in-
crteasee etc., :nid *t %vas specified iliat tire test should consist of a1
rin of 12 cotîsecuitive biours, durmng cighi of wliich Illeapee
and volts miust lc su intcts, and during tire otlier four thcy nîcîst
lic su ritucls more, aid in exces,, or fie lanip requirenments. Tire
tr.attaftiriicrs were also specificd ira wvatt% (alit Lampii capac4ily), and
data scas callcd for as 10 voltage droit, miagnctizing currents;, full,
lialf and cîuaricr.load efficencics.

A con'Jderable nuniber of tendersî sere received, aid as tire
condilioîîs wcrc tire saite for ail failuire tu nives guaraufees cri.
îailing tboltlte rejectioni of plant aid bass of dcposit, ctc.-ht sas
feli iliat %clecî ioni 'boulai bc largely b..ed one price. Thîis scas the
periucipal basti'. of enîaparison, taking of course mbit careful con-
scleratioî litile dill'crences of efficicuicies, liealtilg limuits, etc., and
a'. ign'îug tu (hin divis- nioney value. Aficr rcduicing aIl1 to pre-
eisely flie saniue basis of kilotriiage, cfficiency, beating, regula-
tlion, etc., taking aise mb ranccocînt probable fîcedoni front repairs,
case ofcfl'ccting rlaretc., the gcîieratorconîract wasa.watrded
to uIl Nationial Electrie Co., of Eaui-.lirc, Wiscnnsin; uIl 1mai1-
frenner.%su tofie Packard Electrie Co., of»St. Catharincs; the wir-
inig conîract Io tlie Rogers EIe':f rie Co., of London, and site en-
ginc and alîafting tu he Goldie & 'MCullocli Co., of Galt.

Ons October zzli -aidau lznd tire claire plant %vas tcatcd inaccord.
ance witliIlle terni, of Ille seicaon.Tire ciginc svas mai
for %unie limie willi and citliou lad, aid :unerons cards taken;
caci fricions or olber elutci %Va'. exanîined and îestcd. As tlierc
werc %inly %saie --ou liglits w'ircd up, not giving a fusl load for the
machine, a svater rlleost.at %vas consîniet cL, and for a: consecus-
tise liouin. il wa. nt os tiri% Joad, temsicrituîc leing prcvioubly
takesi. The test 'vas eonducted liv NIr. Fraser, rcliresentiatives
of rte Nationial Electrit. Co. aid of Ille Goldie 'Ç Nlctilloch Co.
being prauand inc:iîltcrs of tlîe watcrtvorks and liglît coni-
nittcs%. jAftcr 'itting dowan, tI;e tenîperature ofarnature, field
colis and cure., commultor, etc., wec taken, and Ilic power
Jis'.ijîated throîîgl Ille svater load 4. ie& kedagainsitire tenîperaitire
of fee vafer auJ UIec aaiounl cvaipanscd.

Tlis a% probably flic firsil coniplcte plant iri Ontarito tiant lias.
bertn sprcirîcd, pumrliascd, intllcd and tcstcd on the above
>.ysteni. and the mettlis -.cent I0 jusîify il. Tire ligis ail over-
town arc of qulbrigleness, dropa bcing Nniali aid the trans.

former capl.city gre.'cly eeonomaizcd. Altiougli Ilie plant svas
%.rted only- in October, 8e6, tbere arc tiow s,150 lanip% wired

trp, anîd orders comnig iru steadily. Tire rate scliedule is of it self
suffiienily lu trsiu u mîark Oelt fuis Pilant as standing alîtosi
alone ina clieaîiiiiess. Tîtere are no niieters as yet. Tire rates are

afollossa
F"or commercial iamp;Ain stores.........4S cents jet moniti jkr fimp
5.or rcsidences. tit 10 s faiij ........a

6 senti 7 iamies ... . .... 2
8 andu 9 laies ............ iî
m aid as latiitist . ..
si, s3 and s4 ianip% 20

13 la slles................. 2

For over 11 lalills, 20 centîs caci, witl a1 nîlinitllîunî ofS3.75 ier
nionîîl. 1 lotels-lcdraoim acnd diiig rooni ai resýidence raies;
bar office, hals, ec., as conmmeîrcial rates. Cirelies aid' halls-
Si .5o lier lamîp pecr ycar, %vitl so% discounit for promplt p.lymients.
And thsese rates aîre exîîeied tu cover aIl expenses, includiug i.
tcresf ois debemîtures, %ikimîg fîsd, depreciatioui, etc. Tfire plant
ivas installedi dîîring fite mayoralîy of Dr. Shiannîon, witlî Mr. P.
1101f as clîairmîail of tire WVaterwoi lis aîîd Liglil Conînitîec, aud
Mr. W. Il. Snîiitlî as etigiticer of tir( svaterworks, wcho is respolis.
ilîle for opîeratiilg ard tilîktep.

SPARKS.
Tire corporation of Liverpool, Etig., Ilias ptircliased tlire as

of tire Unitecd Tranmways & Omînibuis Co.

The iuwn couiil uf Port 1 olle, Ont., have iuvited tenderts for
lIglitiing tire streets by' gas or clecirie liglît.

The St. Caîltarliies Elecîric Liglit Co. svill itîcrease Ilîcir
eajîaciiý by installing aur idditiosia.l mivter îvlicel.

Messrs. Cooke & Soir, of St. Cathiarines, wvill ai once iîîstall an
inîcandescent plant, aud walcr svlicels wîtli wliicli 1 operate tlie
sanie.

Tie village council of WVcstosi have extendcd tie date for lise
completion of tire Toronto and Suburban Street railw.y unf il tise
.30i of Jtue

Mayor 'Marks, of Port Arthiur, Ont., lias been grantedl lier.
mtission by tie#- Ontario goverumont t0 purcliase au clectrîc liglît
pîlant for lighîling flie si mcets of Ille towi.

Tire Fort Erie Electric Railway Companiy have asked for aîd
tbtaisîcd permîissionî froni the Ontario legislatture te run front
Fort Erie Io Cliîpawa, and froni Crystal B3eachi to Ridgcway,
-aid tu operate their ca'rs on Sunday.

M r. C. R. Ilosuier, nmanager of tire C. P. R. telegrapli systemis,
expresses his belief that tire Pacific cable enterprise svill bc
broughit to a succe.-;!ful issue, anJ Iliat if the cable is not laid
front Vancouiver il will be laid front sorte other point.

The Toronto Electric Liglit Coiîipany are rapidly exscnding
tlicir incanîdecent ligliting business-at large demand con;ing
froms the principal hotels. Tire conîpany are -aid t0 bc ai present
installing incandescent lanîps for ucsv custoniers alt he rate of
300 lamps per week.

At the convention of Ille National Electric: Liglit Association of
tire United States wlîiclî is t0 mncci aI Niagara Falls, N. Y., on
tice Sthi 0f itnc, Prof. Carus Wilson, of cite Electricai Dcpari.
ni ent ofMcGill University, Montreal, will present a paper on "Tire
Induction Factor, a New Basis of Dynamo Calculation aid
Clatssificationl.

Tire application of Edward Jeanson and otllîeis Io -lie Ontario
I.cgil.atîire for Ille riglit to develop tire svater power of tire
Kakabeka Fallc, %villa the object of sîîpplying eleciric liglît and
power 10 Fcrt Williami aud Port Arthucr, is ineeting %villa oppoNi-
.ilan from a lliil.tdelplii.t com1pauy oîvning property on the river
iimcdiately bclow tire falîs.

.A proposition lbas becn marie 10 generate powcr requircd for
lighîtiîg tue new mutnicipal buildinîgs lu Toronto ai the water-
svork% pu-mpbng station. Tire arclîitcî advisc that an clcîric
plant bc cected ail tire buildings, but il lt claimcd liant by ptitting
lu a large dynanmo aud utilizing tire boiler power at UIl pumping
station, a large sýaving to hIe city ii oepcrating expcnses would bc
cff'cted.

The Hou, Si. Louis Dam and Victoria Springs Railsvay Conis-
pany arc secking a broad g-auge charter from thie Ontario
got'ernimcnt. Tie pronioters atrc Osîawatcapita-lisîs,sviio propose
construeiing an clectre railwny around the city. Tire firsi
section ivill bce built from Curnîing's Bridge to the Victoria
Springs, a distance cf six ilecs. Following ibis there will bena
beltl hue around tie city to Si. Louis Dams and cellier suburlis.
'lire capital stock of tire comptny is placed ai $i,o0o,ooo. T. G
Brigham is acting bolicitor.
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SPARKS.
Tie cauncil ai Riclinioiid, Que., lias askcd teniders for clectrie

'lie Robcrval Electrie Liglît Coîiipally lias becii arganized al
R~oberval, Que.

Tl'ia tosvn ai H-unîtsville, Ont., lias takeut over flic clectie liglit

pîlanti front W,. S. Shanw.
'Tite electric raitway :îî Shîerbrooke, Que., is expcîcd tu bc iut

ajk'ratioi b>' Aîgusl siexi.
The Oitawa Electrie Railway Conîîpny iîîtend crectiiig a

ptavilliol flIic webt enid park, Io cosî $io,0oo.
Tite %'iiîdsar Eiectric Liglît and Power Conmpany, ai %ýeiidor,

N. S., wvill !lîortly erect a large brick chiiiîiey.
Tite Nova Scatia Teleplîoîe Coipauîy will replace file prescili

lige betwecîî Amhtlerst anîd Trtiro witli a nîctallic ligie.
Tite~ Royal Elecirie Co., oi Montreal, have puat a non' Switcli.

board ii flic electrie liglît %tatioîî i Shierbrooke, Que.
'T'te Prestoni and Berlin Street Railway Conîpangyaric sking for

a-i extenion of ligne for flic commeincement and conîpîlion ai tiîc
road.

Tite cîcîric liglît coîîîpangy at Barrie, Ont., have akel fie
to%çi ta îîurclîase ilicîr plant at a valaiatiou, or to give a ten ycars'
fraîiclise.

Mlr. Ornîîaîd Ilignn, clîîic lcrician ai flic Inland Revenue
Djrtieî,Ottawa, recently gave ail inicresting exhibition ai

file Roeîitgeîî ray% i Gos«ernnient flouse.
Edward 1ela.iupelle lins taken an action against flic Ottawan

Electric Co., claiming Sj,oa danitages for inijuries.alleged te have
bcen suîstained by falling froni ai clectrie liglit pale.

1Foss% & Davis, proprielars ai tlic Easterrg Towcnshiips Electrie
and ?iMachîine WVurks, Shierbrooke, Que., have di.%solved parîner.
!iiip. Tite business will bc coniiiud by Geo. F. Foss.

Titc %'.ti.-inio-Alberni Railway Company, coiîîposed ai Andrew
flaslaîîî, R. E. &NIKeclunie, and ailiers, oi Nanainio, propose ta
cotis.trticî raihsvays and operate telegrapli anîd telephiaie fiues.

W. Il. Branidon and C. K. Haninîond, of Brandonî, B. C., anîd
R. B. Kerr, ai Newv Detnver, are %!,king auîlîority front tlic
lirigti Coiluitibia& grosernilient Io supply clectric liglît and power.

Recenfl>' Songe siiîbscribers of flic Bell Tcleplione Conipany aI
Brockvillc ncere cosiîîîcced wivi lc Quiceis Tlieaître, Montrent,
and iverc treaied ta flie perforarnceciter flic iaîîg-disîautice %vire.

Tie Caiaract P>ower Comnîaîy, ai H-atmiltoni, [lave suirvcyors aI
work takuuîg levels ili Ille viciulihy ai DeCew Flsand il is stated
flintî(tie vork% oi desclopiiîg tlîe powver vill bc commeîced

Tite Jirctors, offic H Iamilton, Gritnsby and Beainsviile Rail-
wva3 conlcniplatec rectiulg niew ztations ai Grniîby P'ark anîd

llaisuland svihl puîrchiase a large neîv car spccially adaptcd
for file suiner traffic.

el compuarative sIatentent of tlic Molntreai Street Raiiway
e.triing% for fic irst ive zîtontlîs of flic fiscal ycar has bcen
isu:ed. Tite toal carnings for Fcbruary wvere $8,99..(, ani
iîîcrea-e Ofi$2,557.39 over Febraîary, i&»Ô.

Tite tosvn cousîcil oi Portage la Prairie, Man.. iatcly cngaged
Nlr. J. F. Faîîniug, oi N&iiteaýpolis, ta report on a ,Iotigli floodiîîg
atntl watcr îawver project. Tlîe toitl cos afi îe wark ispl.nced au
Si oo,ooa, including Su.5,aaa for a powcr biouse.

A ilireaited %trike ai the enîpînyces oi flic Birminghanm, Eng.,
btrect railway iN reported. This rond svas rcccnîly secuired by a
syndicale af Catiadiauis, ah flitc head ai wvhicl iN Mr. WVilliam
NMCKCIîZie, of Ille Toronîto Raihway Conmpany.

Tite Taronto Street Railwas' Company lias sauiiîitUed ta lte
Cîuy Enginecir its anîîual1 %hatment af ralling stock, e. Mi'ic
-are il molors, 18o large trailers, 42 %maîil tradlers, Nswcepersp
92 %nowv plaws, and 4o busses iii the car equipilient. i

The Reveistoke Waterwarks, Electrie Liglit and Powcr Ceni.
pargy, ai Revel!suake, B. C., is seekiîîg incorpobration, ta dcvclop
hîght and power. The applicanîs arc Johnt Abrahiam, Tuionîns
»owîis, Wm. M. Brown and Mir. Coîvan; capital So,oaa.

Thte Quebec Electric Railway Company ha4ve purciiascd the
riglits and privileges ai the St. John Street Railîvay Company
and will assume charge on the let aiMay. The eompanty fias
asvardcd tlîe contract for trolley cross-armns ta J. H. Gignac, for
the sum OÎS.3,5 0o.

Andrew Htllatnd, Thomas Askwaîh, J. A. Trudeau, and othiers,
ai Ottawva, arc seeking incorporation as the Dominion Electric

leicaig and Supply Comapauny, %villa a caital.l stock of $îoo,ooo.
The objects are ta niiîifracturc electrie hcaters anid oîlîer
electrical applianices.

L.etters of incorporationî have beeti graiîted ta W. Sutton, W.
P>. Sutton, 6. Philp, W. K. Anderson aînd F. * i Deîitoîî, of
Terotito, a-, fle Williamn Suttonl Colipouid Companiy of Toronto,
wilh a1 Capital stock ofS$îo,0oo, Ille olîjet' beilig Io illailia ire
general eligilleers, supplies.

Tfli Hlalifax Electrie Tr:îmiwa) Company have te:îcti flic
cntirc strci railwat' and clectric lighîiîîg buiiis-so ile city of
Hlalifax, N. S. A miodern power liou4e lias becu erected, aud tlie
resutt of flic firsi six istoîîîhis' operatiolisîov gross enrnings of
$87,882.2:;. Tite assets of flic Oonîpany are v'alued :il $1,36o,0ao.

Tite first niecting tif flic shîarehîalders (if flic 1 l.'iiiltouî, Cliedokc
anîd ttcaster Electric Ilailway wvas lîcld Marclî îsîl. A resolai.
tien was 1passcd tao btait fic tue ccssary powers frot the legisîn-
titre Io extcîd tie rond ta B3rantîford anîd ta hicrcase file capital
stock. 'lic cost ai Ille ctn iuîî itwas calcaîlatcd, waîld bc
abolit S200,ooo.

Mir. B. S. jetikiîîs, saîperiîîtcîdent oi Catîndian pacifie Tcle-
graph, wvithlie.icddîaîirîcrs atI lViiuuîîicg, sites htuaimlportant
inîproveîllilts aire contimplatcd daîriîg flic comnîîg %uninîier.
New wçires will bc sîrng frot NN'iîuitlg L'a'tward ho Fort
WVillian ; frontî WNinnipeg wetward on1 file iîai lIigie, anîd saauthî-
west un tlic Ileiîbiia bratîci.

Incorporation ha% been graiîîcd ta tue MNinecral :iid Tiîîîba'r
ElCCIrciC îl.> Caîuîp.uaî> , ta COnSirtiCt an1 elt'ur;C r:iwa rOîi
Sudbury ta Clîcllîîîsird, NipiNsiîîg, a distance tif 2o iiilles. tute
wcork ta bc cortnieînccd cvihluu citec ycar and comîpleted wiîlîiu
tiîce. Aning flic proîiocturs are ito%. NI. Kirkwood nd
Killaiti NeKiiiîoii, af Sudbtîr>'.

Under flic provision%îo fic hiecral Electrie Railway Act oi
1895, uIl raiiînhîlig oi Street cars on1 Saiiidav is proliibited, but
the courts have field Ilînt comipagnies iuîcorporatc'd before Iliat
tinie do îlot coniC under file provisionils oi tIl Act. Titue Southl
Essex Etectric Railcvay Coany, vçitci 1iroipoes ta coti.%lruîct an1
cicîrie railway front Wisndsor la Sandwichl, tlîcîce ta Atuiilîer't-
burg, Kingvilla' and Leaininglon, tlîcrore reclîîsscd pruiso
fronit file Ottaria gnvcrnîictnt ta operate ilîcir %ysteuil est Suuiday.
Tite application %vas, liow~cver, rciîîsctl by flic Raiiîvay Coin-
milic.

Tite city of Chanthiam, Ont., is snid ta have reaclîed ani agrcc-
tuent wiilî 'Mr. L. E. Myers, a«'Chiicago, repreeuîting a syndiente
of' capitalisis, for flic construîction of tlic Chathamnn Cit>y andu
Subuirban E-lectric Railway. 'Mr. MiNyers agrecs ta construci n
ligie oi rnitway beg-iîîiîîig ai Tlîird and King sirects, anîd travers-
ing King, Williamt and Qucice sireîs, ta file the city' linîits. thence
ta Cedar Springs and flic lakes, also ta iiisîall an clectric liglit
plant for- firtiising clectric lîght for public and pri'.ate puurposes.
Thîc lîglits arc ta bc iut operauauî b> ss Sepieniber iiexi, and flic
raitway by firbt Jaliîuary, £898.

A telephaonc cahie lins bieu laid acrass flic isilet bcîwcmî
Malod>'viile.anti Vancouver b' flic Nctv W'cshuiirîistcr anid Hurrard
mInet Tcleplitinc Conmpany, guider tlic stsîpervisioi ai Mr. Il. W.
Kent. Tite cable crosses flic isiiet fronti l atig a a poinit
dircily opposite, anid is about a nule iii leîîgîl. For flic litrîîosce
n scaw svas fitced up svitli a reci for pnyiiîg Out hIe calle. Bly uli
ingenious arrangement attaclicd to tlic cable reel il wns posible
ta eommuuiicatc by tcleplîoîic front flic cable %cose to ic ieiore
wluile flic cable wa's being laid, and tlius a tliorougli test %vas
made ai Ulic cable. Tite lime occaupied in laying the cable %va%
iess thian tlire-qua.rtcrs Oa) fnleur.

Tite city engieiccr ai Toronto svas iuîstructed ta report on flic
merils of lte Willihn andi Sîro,.vger autoniatic icleplioncs, ofl'crs
Iiaving been rcccivcd Io itistai tliec sysicmsb iii Toronto. Ili fill
eonncîian lie 'i!>itcd %evcr.ti cihies iii flic Uritcd Suites. Tite
Strotgcr. lie -. Lys, is a good dcal ai a novclty, nuîd lie watclîcd il%
opcration at Albion, -a îawn wiicre sanie sixty.iour telcplîncs are
in uîsc. It is, licsays, elcelletit fer a snall nuinber of stil,.scri bers,
but lic is not prcparcd t0 say wliciler il would serve tlic nccd!, af
agreati city svith saunc S,oo0 ta 6,ooo toephoncs. Tlîcre i no

aperator for fic Sirowger. baut a kcy.boaird, with flic uîumbers anc
ta ninc and an indicator. To gel :34, or any siiilar cambination
of nuinîibers, onc inusi set the indicator appoite ilicsc îîuînbers.
Critics of the systcmI siate iliatl il wsotild take sonle Co,ooo,o
cannccting wires t0 give a circuit ai a" many Iclcplîancs as
Toronto would require, andIbuis, il %'as asscrucd, svould bc vastly
mare costly than aperators.
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A SHIFTHD ECCHNTRIC. stan:ding. Tis stace i tise origiînils wva- covered %villa expansilion
lIV CAPT. JAMM. WkiIT, %10ntteât. ctrve% inîp)oss-ibie tes beparate.

SoNtic aime agn ats ammomnatic cmigiii ici tiîis uty tiant bi forni- The ciiaracterjstict, or a gooci diajgranm frontî ai automaîic
eriy ivorked Io the of seo it o uîcerned, begais to fauit, and etagimie arc:
go( waore amm %vorsc. 711e o'vmîcr rited poiver ici six temiatîts, o %t. Tlîat Ille ttliiioii lise fronti the begiiîiiiîg of tise ,trtike

ech aie t:kimmg lais qpiota frot the gmin shait, amu ise jîuleys ta cut-off siîotid cloely alîproacisltse boiter pressure.
for the purpo4e recquiired were sized to agruce %villai ti Igine 2 ld. Thual Cuit-oiT sioid be as suddei a% possible.
N1pced tif 7S revolitole iiiiimipr îiimlc. 3rd. rîmhîai a(ai> point inilise uxparisiota caîrre the saisie wte;g)b

Il iînd gui sa Ilimait gimue coild ali keulu %si speed ir allure of sîcat i ir et lra Iuiy acuatd for.

FiG .1 lern 49t/4,> à4 'e(9~ tfze 44a

lisait han ise sork %va% liait ami. For a1 Couple Or day-. Comipliais 4111. Staifikieni oxim:mum-.î iead to permait lise cylinder so Jicrge
rront the, tumi.-mit-. were ai tîrdc:r. The omner wa willitîg ta do is contenut. bdt-Fre, oir inittitciami- auier tlm! hegimînilig of mige re-
nnlytisiîg rcltiirtec. A mlait front a %ihop iikured lise goterslor turn %tro'ze, and foiino%%eJ w~iîi a back pirustre alot exc'edtig one
aioiiîLr rc-niiiîesiied ruboriig tif mIle cylisider% ; ami '« expert or i wao potltîd-;.
iooked wj-.e amsi gave n liîezi oigomi advice. %rmer .ail, tii lait- ili. CompIIres. ti mr cti-.iiiomiiiig; î!ui- i% & debaieci mis.itiiiv. Illit
proveniemt lad been eflucied, asud tellaîuî-% .tait I V.1% golIîg ras in ;i> casi, :imid. i lea,'t, bu -mticins i.. Imove~ cuai Ille ea'<ia-i
bad ta wor.u. Soie nequailemuce rf tuse awner suggeicd tuai pori lmad bueci ciosed pircvioni- a Ille emmd tif uIle srtike.

tim jîcijaîa siecid bu mîsed cvigtiie

wa% piped in %%tell a malaiseschtua
iidjlcattors ait cadi end ofltie cyliidur

etmitid bc sjiiiiseouiy operaicd. F /c.r2 ..
%Vici oaisiy tasse iidicator j,. îiscd OttI
.ai t'ine latuai% %. siijet 10 groCat iiI u i
amni suddemî changes4 il% tond. tlle ob.
tajicd data miany, jmu muamîv respcts,ce
lu e muj-.it-diig. t

Fig. a wa-s lime first diagramîî takecn.
A giamuce praivus abat tise ecceitij
lins %iippcd backward on tise Nsuait.

18)iimking hIe acc-onspaayimig dia-
granim a paienut redmizer %istallitm-

m'otil lira sdte palier barreis ofi4
botin mdcatars. .1 rouiouvs, abtaif j
tlie lemigil of the ti:tgramii4 ji. divided

miste any iiitwur of cquai pari% by
ordmuaie. or lises drawmui uwerpius-
djctiinr tciatise atiiosphimu istjme, cadiof -JEa
djiisi accmîratiy rcîr cuiam
tic r-dmccd %cale of tlle diagraiii, a uniformi amloimt ut ti-ave or !nî diagrami T on Fig. i Imle stcarn %troke begimis ai tise aright liatid
the pîstal %viite a ,troke %va% bemiig mîadec; and aNa lise efctitve ciîd oflimeatmnospieric: linc. i rend on lise diagrani abmat dmring Imle
îîrcs.%ure uc teanil au1 mime pe.iomli dimsnmg caci dîsi .%s a c first 3,q icises ofiiecstrakeiie prcssure %as biotheitiopIienc
rend %vimla tue sciic afic)imepig ;te use. Front tii point il %lowiy rises atp ta -3 poisîds ai tule sixtii inch,

In practicr iî ve comnsCiemt to uinke mue siuniber ai diviions. Si~ pauncis at tic ninili. and i2 potînds at tue tendini ch of the
multiiple of tlle incite% sas tic N*rokc-tini j,. a nuniber vvijch stroke, sviiici jthde haigicst attajaed, and js =2 pounds beiowv
dividcNsmi %viiinut a renîanmder. ii tii case thec arc twcilve the boier pressure. Conipicte cut-aif takes placc ai uIl uîi
dtvismons, aniti vchd oaec quais darce- haches of the stroke. Ili aIl jnchi, svben expan.sion sets in and j,. continticd ta tue end ofaise
ofîabc figumes% F i% the btroke front liue crasik aud T towards. etrokc %ih the cxhintîst port sii ciased. At the njathin lch of tie

li Figs. a, _ andi 3 ti penmili wa% kc1ît on lise pmper during 0 mitral or cxiiaust btrokc lise back pressurc seulies down ta 1,14
re~imuams.Tiî variationi-.n wor'a donc are blioan in dark paunds- Thjs is c.rrjed ta the cnd of the strakc, whicre therc is
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~o aîperaîtc o cusionng.In titis mîanner Ille ot lier diagranis their indtications

C.qn bc read. Tite nican indicated wvork ol bot strokes is 37 11-1). Niîowingi the poinil
Bli of these diagranis show titat Uic stenn port %vas sliglîtly closed-a service

opent at he fourthin chi of thie stroke. Tite, engine wsas s'toppeti of Ilie intformiationi

and tiotvct intO titis poition. A conveitieitt pinit of 1,retest Tite Richards
travel in?-jhe valve gear was scected, andi its distance frot . ins'trumitents previ

sîial tation.ary point %vas aeccur.tcely nie.asureti. l'ie etiginle rîiiîilg ai hIe s
%vaï iien nioveti back to te deati centre, or the beginninig of the invesittet anîd wa

!,Iroke, and tit ececittric vais turneti attend on Ille sliafi ouîtil t Europe andi Alti
vatîc gcar svas broîîght jîtto the saisie piobition sisal it formterly intstrumîent are,
occupieti, at the fourili inch of the stinke. The enigine was mîîtoîituni seriot

sta.rteti. Tenants wcrc abkcd to put on work as they pleaseti, rentier i tallit fo
and tlle diagrntIs on Fig. 2 wcre taken. liere Uic admlission higitseci met
presbure is close to theclboiler
presburC. andi te terminal pres-
blire is about the same as on1 Fig. i.
Ailliotigli the wvork is nowv 6o là.p., -l .4 P.
or 23 h. 1). grenter thait in Fig. i
(thecigitciewill pcrci'ivethat te
wceiglit of si cati accoutited for by
te inidicator is practically the
salle iii botu), %tilt Ille opieiing of
tht'ea port is sligitlY late; su
is ihe C.)Cliing atii Closiitg or the
cxliati"i port.

The eigine -eas %tilictl agaiii,
aitd the iceceitric was ntoved
aliteat 3.t6 ts of ait inch on the
%hafi. The teitanits wvere asked
i0 pui "itail lte wvork they coulti,
anti c.,jtvt il. Tite diagraîtîs on _____

Fig. .1 wcre tiiet taieit. Durinig
ibi tnteui cigie wrkd a a avrae o 8 h.p.The actioit Soule of Ille I

of ic valve gear is itow goond, except that steani i carrieti fartdier the use ofîlît' jn

tee(, ani %vithou t sîopping tule enigine. A fewlitiltutes bef(soe 12 ., adeî 1uacy of tie
anti witlt a rahling pressure of stean:- in the boiler, Fig. 4, a1 sitigle aitt %vie',~tli
revolutioti diagratn svas taken. Titis was conisideret inai. pipes ; t suitahi

it wviil bc observeti in Fig. 1 tîtat ii te diagrani ieîtered E E, Ille righti lute ; 1
ir1îping dit ont take place. Tite resuit is surprisiitg. Coniparei itnd lthe qunîtty
svitli tic diagrato lettcreti C, whiiehli as the grcatest charge of pressure, b>y pre
%icait, tue eigitetould takte anti p, the diagrant E E accotitts le.akage, etc. fi
for the coitsuînptioit of 8z% more steain atîd. only î8%/ more wvork. iitg tue disîributio

Tite circie aîndtisses on Fig. i iii conjonction %viilî te stroke tue iînietuni
scatle, is a siple nietiiot of represctng on a diagrant or ai àliceî rotatite effecis .
cf paper, te relative position of a crank pin andi piston at zaný bination wiutll ne
poitit of te stroke. aînd measuireien

useti, I le ittîhicai
THE STEAM ENGINE INDICATOIR" relative to Ilte cc

Xiv Joîls NMCEv.r.. Tite degree of î

Tiw sîcain engine indicalor is ait instrumient ror drawving a simue ItIve ttini
i agraiu: on paper, whicit will accurately reprcscnt Ilite varicuis :uaî> otlîcr oîîe tiis;

FIC.4.Ji» ty# a; ylois -e 0w f* te, /J * .9d'
tÎ&a/e .4 4q

..&Jkr&&?Li&.c ~ - -- - - - -

changcs of pressure on te piston of the siearis cagine during botît
the forward andi return stroke. The indicato' %vas invenieti by
James Watt and was ext cnsively useti by himn in pcrfccting bis
cngincs. It %vas a somewh.-t crudc affair as compareti with thc
iiistrutiflts of the prescrit day, bcisng in desigi vcry misch like a
walking bran engine, the cylinder andi piton bcing it one end of
the %valing beain andti he pencil, wvith paper drum, at the cilier.

0f the c.'riier fontis of zic indictor it may sinîpiy bc saisi tai
they wcere unfit for use on ani crgine running at zany but ste

slowest specis ; cvcn thcn, otwitîg to their many imperfections,

*Papet rend before Kingston Association, No. to, C.A.S.E.

wcrc ofleititseaiig anti of little uise tievosntt
s ii tlle stroke at wlîici thte vailves upieiteti antd

of great valuie, but afforinîg only a sitail paurt
10 bc gaitieti fruiti a rLally guond ins rutiieit.

Inmdicator coittainieti.-Italy iliprovciiteits s ithile

oîîsiv uised. It %ssas svel atitedti l Cligiites
pieeis eoiuiîîîoly3 elliiployeti : is tial gissue; t %va.%
s for yeiurs IlIte standtard itîdicator iii hotul
crica. The weiglits of tue ttaity paîrts of titis
ltowever, su great Iliat ilîcir jîterlia anti
îslv affect the accîiracy of Uie diagraîtis, aitt
r ise tililer Ille condtitionis or lîiglî presure aitt
villi iii ordiinary practice at the lirectt situe.

r1~~49,~ 9

Afjia /.z 0,0 P- f/
cadisig iteii or infrormitton to bc obtaitict liy
dicatora;re :Tite aîrranîgemient of tilt- ualu'c; for
1f relcase, anti cutrssut i ;¶ei thte
port, antd pussîges fnr atiuttissiuit andt exhits,

1 lu g lie' ieaiit (lteite atieuîîîacy or tîle steaisi
nesof site valve min iii pont of rapitilv ut

lie quiaititl of ir puer tievelopei iii thle cyliittir,
loNt iii varionîs way:, by %vire drawiiig, hy back
itnuîre releasc, hy iiaaiusitîtof vailve%,
is tgisefuil to diesigniers of sicatlt CEîgit)t!s ii shoiv.

sn of horizontal pressuire atl tue crank punt uiroîîgli
tnd iirtia of uIle recdprocaling parts, ant<ei

troîti te Fiail f i hie eraiik. T:îtkt i coii.
ofiemit cfe c'lw:ter, andt the' cunit.cnsim

t or the exiu't se.1unt seil h le mioins or filel
oir forîtisies in:uny ctilier ;Ieiti. of irufrnitatitn
nomical genleration alîid uNe of sîe:uin.

:xceleice In svliîli %teaiiî eiigitîe.% (if tite p)rcsetij
.1 is dule more tu Ille ise cf tue iîîuicaîor lisaisIn
tg, L% a carerjil Itidy of Illte iiulîtor diagraitis,

taleii toidier différentî conitiiis or
batd, psir.etc., is tue oîtly itîcaîts

or bccoliiig faitiliar svil h tIlie action
of steain in ait1 eligîine ait of gaii

- - - -isig a dermiite knowiledge or the
t.arions Chatîzgesý of I)reSsuIre Itai
take place in the cylinder.

Ai iîîtiiator diagraiti is; lte result
or i wVo iîueiîlviz : a hiorizonital
iîoveliteitt of the paper-itt cou.

the stroke ofilie engiie Oit : reduiceti
scale-att by ils% lieiglit nt ainy
p ,oin t, t te p îre s s u re o n st e uli to n a t"c t e i l aei e c i % b l , l s g l

corresponiig pocint on Ille %trotte.

Tite siraili elîgilie iicator la
beconie alil appeittage 10 Ilie steant

enigine tîtat lias been entirci>' too littie uiîttcstond by Ile
Iliajority. of mts %Vito followv tue Iprofe.ssioi of scnte11 cenginieerintg.
lîttict it is not niany ycars since the tse of hIe htuicator %vas

consideredti bebcong tu a special profession or clats of pcrsns,
styiing tlicmselves "~experts," tan>' or isiion werc not only
entireiy devoiti of any ctitivation with reference In the application
of lite indicator, but wec decidccdly delicient iii ttir acetai
knotvietigc of sîe.'un, wiiaile -sortie ollàer.s eewiqîafedo

give itone5st jutigments. as t0 wiiat the>' roundi, whl tIîey sandait

t0 isîiicaîe, correct, adjtîst atid ativise witltoul an>' sort of
refèrciîce Io tîteir pockect iterets. -Maiy of liiese so-.alled
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44expert% - perstuatict thenislves hbat the working eninecr was

unty a mtan tu ishove! citai, or put on gremate, oit or bltait, as te

case muglit hi,, andi tisat the "expert " hotid b. calleti in whenever C

aîîything exiîsteti liat waq not up ta the. mark. But te time fur eq

isetting the valve* of an engine by te eye, or by scratches, or

centrte punich markîs, has, ini the opinion of(intelligentt andi coin-

petent enierpais.%et away, andi the engineer tif the future watt l

probabtv hi, a niait who wili be capable 0f<a carefut manipulation d

of' the indicaton'é, andi of producitig the highemi ecotoic reisuit. t

fsront foliawing tite liie-t drawîî therefront, withoul regard 10 lte

witims of builder, uwtsr or other%, being himiself quatiflet u rend 1

the lineis, andI malle thent by tIse proper manipulation of the (

iîsrtrîsment. 
b

WIIFI ANS) 110W 70 ATTACH 111K INIIICATOX.t

Tics-e i-4 atwayn a clearance in eves-y engine. Titis a% the %Pace

between thse pirton nt the extrensie endi of the titroke andi the. O

cylinder cover,4. There ins quite a difl'erence in the antourt of C

clearance atlawed by bouidera, but now ail first-cdan buildersi lave

reducedthe lbipece te a ntiniui-aun5 litile au 5 t0 Sb-am tuis

.spacc hais tu l'e filleti with isteant twioe during each latroke in a

fsst.-usiînig engine, il soon footn up t0 quite à smn of mney in I

fuel; in fact, I know of one engine, te cylinderu of wiich we'e

j4' dant. and intendeit for 34' stroke, but il wax fouand that the t

cranksi, if tisey wes-e a a' woulti not clear in thie foundatioti plate, t

no tîsci were madte mo.making lIhe -ttroke aa>6"; the. plsons

anti cover% were left au Mrgiiallv intcitded. Ait a cotiseqiienref

tIse ownerr became bankrupt. TIhe ventéel was mW oIi1 anotiier t

srompany. who put un new boitent, rait ber on a good paying routie

for a few yearu, then had theb god fortune to ironvert the engines s

int a comapound., wben the fuel was reduceti front ala tons per

week tu 49 tons;- of courue thse compoundi got lte credit.

But thiw li a tiigreint. TIse proper place la put the. cotantc-

lion% for indicator ils in tIse clearance 4pace, as abat thse pintons

wii ut at ai y tinte even pariially coveir tIse Isole. If tere lis nott

,' clearance the bute ishoutti be driliet owards the. cuver antia

grouse cul in Ste <rover to nuit. To indicate an engine property,

no aus tu bc able to gitC a correct report, il in necessary ta know

wtîat liltte totl antousit of ctearance, including the ports. As Ibi%

.gpace lia.. toib.filicti with a volume afi ,.ant twice during every

ru% otutiots. if clearasnce us ton great tbere will l'e great dificrence

in the readîng of tise diagrant. After tise diagrani bas baeln

traceti hy ise initruint, il lis neces¶ary, when trying to, gel at

the econotnic reisuti, bo etci 1the votume of clearance on the card.

Sonie engincs- will taile a beautiful card, but wben the - lunie of

clearance iv adtiet il "os very differetl. Thi's ofteti occur%

in the marine watking beani enagines with tIse Stevens cut-off.

In puttinlc on the indicatoirs il in bînst ta have two instruments-

one at eacti endi of thé cytinder-altt bave tIsent both takeat ai

once. The ussuat connections of a iide pipe with a T or thre-

way vatve in the midii, andi takiig both end%' on the sainte card,

ntay dio vmr wetl for a tilorî.itrtke, -tow-ntosing engine, but

samier any otiter conditions may ha the source ot erroir to a large

extent, Iso it us asuci bettes- practice tu take tIse tiiagramms as

atreativ mentiomt,-d witt lwo indicalor% %itutaneouNty.

Tihe nient tliîsg lu a gooti reduciig motion; ane of tIse benI in

the I4rintbo puliey; atioîter gondi device in th ils.antograps,

whicti, if protserly madie andi uised. us acientihitralty correct.

With ile Itrumbo pulle>y the lUne ntay ha u..et ai an angle, but

wiîii natt her tievice. ilse line inut rtsn ai true right angles.

Thete condition% being conîptieti with, yau may put on yuur

indicalor andi connect tIse cori tao tIsaI the drssm of thi. Wbstrument

workts in tIse centre cf motion; thoen warm nip the indicatora by

tunsing oit tic isteant, andi afier the. water k, ait blown out, prens

tIse pencil tightty to lite carti, taking <are in lt tihe pencii go but

once arasîti tis, figure, Sheni tutti off Iean and pres"4 the pestcit

.again ta tise trard ami mark the aitmosplteric lue, and your

tlagrani us <ompee as far as' tise imiicator cati malle il. The

knowtetge of the operator bas now ta ha brouglit loto usne.

Tise Itritiji Columîbia 1.ight ami l'ower Company hais been

arganizeti ami ,.eelu authority front lte provincrial governanent to

suppsiy electrir luihi andi power ia tbhe town,.4of Trait ami Roiss-

landi. Amostg isie prontotos atre Meisrt. W. S. 'Norman, of

Ra,.4Iand. ami Wnt. Archer, of New Voit. The syndicale have

alrrady upeat Sa oooo ii pulling in turbine wheess, durites, etc.,

in coniasection witlh placer ntining on the.l'end *Oreille river, near

Waata, B. C., anti have 3,000 hlon.. power ai attla-i comnmand.

They wi'.lt b increa>e their capital la $t,ooo,ooo. and Io transmit

a,5uo hanse power oves' a distian..e c4 a-, milte% io Roslnd anti

TrasI.
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The. crouIs-ad for atiditil motors foir lte St. Johnl RailwaY
ompony ha% bees placeit with Aheavra Jk Super, cf Ottawa. Tiie

luiatentu wiil l'e cf lthe Weslingii urne a-A type.

Tiie Packard Etectric Co., Liai., of St. Catharines, Ont., have

otifleti their canat sners that their faclory wili l'e clee dotai

uring thse finit two weeks cf April on accoant of unwatering ni

se Welland canal.

Pila nuIts in New York, Masmachusetts, Main. anti 'ew

lampadaire are receiving large quantities of their raw maierialt

-uni Canada in tbe forai of spruce logo. Tii. msidtleasen wito

uy the wood front Casadiais Carniers ami lumberasen anti Jetiver

tein ta the puip nulls on the caler side of the line malte al Iand.

mre profit. What lu tIse malter with Canadians working tueur

wn poip wooti ini Ileir own country? lTe Robb Engineerinsg

.ompany, of Amhlerist, N. S., are now making a fuît lin. of puip
lachillety.

iTe Nonrtey Mdanufacturing Co., Toronito, lthe well ltnowst

riakuer of sttent pumps, have un courte cf construction a Dent

suildisig, to b. uveti as a foundry. It is the. intention of lthe coin.

sany t0 in future malte their own casstîags ami for titis pus-pose

he new building is being equippeti with the latest type of cupolai,
rantways ami cranes for the. easy handling of iron anti heavy

astings, etc. A Robb-Arntstrong engine bast bees purcbatied

orhle tapeciai purpose cf oaperalîng tIse fans, wiiicb svill supply

hée air lant Ite cupota. Tii. coatpany have aiso about coii

ileteti pattera for a to ha. p. i engine, asti il is their intention lii

isanufacture titeme engites un ait requireti ies.

A correspondent writes front Toronto Junction to lthe Toro

Wortti as foltows - Tiie Dotige Puiey Company's works ai To.

renta junctios are rusanig tifteen bourm petr day, with a fuit coin.

plentent 0< aea. The contpany tell us liaI never in lte historycd

heir eeven yearat business in lte Dominion have tiiey been wo

crowdeti wih woi l. The manufacture of titeir cetebrateti wood

-4 piit pulley is Cton.aintiy inCreaing. ReCent iarge ghîpntl
have been maide to Madras, Indus, andi ta agencies un Central

Americat. White tIse carder atone for over sccc pulics i., at

present being pre:pareti for silaeat for tie Esgimh markt. tIn

addition ta thse manufacture of wood isplit pulicys, tb. Dodge

Company are aise genera matchinîsîs ami mitiWrights, andi have

staw un work complèe power transmission plants for meveral eiec-

trc stations, inciutiing %hafting, fler stands, friction clutcs
puicys, bearings, Iseavy iron centre driving pulieys, etc. Tise

Dotige Compaay are aimo doing a lot of special work for soase cf

our tar-ea mniniag plants. lit thé cempany's machine *hcp ai

presetit are isixteon friction clutches in work for contradîs on hand.

It us %taledi that Mr. H. J. Deemer, wbo was instrumental in

iseturiag a charter for thé Quebec electric street railway, witt

construct an electric r.itway between St. Jotseph de Levi% iad

Chaustiere, Que.

A bitter tegal buit iii tikety te ha thé restait cf the. competiios

for Iightiag patronage between thé Ottawa Electric Co. and tise

Huit Eteclric Co. The Huit Etectue Ccmpany bas sirved lie

Ottawa EI.ctric Comtsany wiîIs notice of a daim for îwenty

thousanti dollars dantages for inffinge-nt t upon lIse terriitory andi

rights cf thé Hull contpany un te city of Hult. In default of psy-

ment an action wiit b. entered un lb. Superioar court te recover

thé amount. Vie Hult Electric Co. dlaamt aIa, acccrding to a

aipeciat &ci of thse Qisebc tegimiature, the exclusive priviege fer

suppltia light for a periedof 0< 5 years front May, a&»h, was

grantedti Mr. Viau. Tie Ottawa coaipasy, ini addition te tise

payment efsào, are requesteti lte. nove titeir poles, elect rie

apparaluus ami appliances front the uîreets.

Re.psetentatives of the Canadian General Electric Comspany,

Toronto and Petericro, appeareti before the Tariff Commis

sioers ait Ottawa tast monii. They pointed out that théy paiti

higiter duties on théir importeti raw material, wbicb cosustitutoi

7% per cent. of thé fini.sed machine, th&a the duty which i'

chargeti tpon thrir finisitet article wben imported, a"t coïs.

séequently théy hait ne protection. If tIsera was a reduction cf

dtiuy on the imporet article, tisey desaireti a correspontiing

redaicticut ag theis- raw material. The chief articles mmporteti

were iteet casatings copper, charcat, asheet items, fiaie linoen,

certain vas-nimbes, p -m boards parcinsent papers, msiler tuibing

special tiameti steel wire, CGemn mailver wire. ntait: wh'e, ail of

which were mofl madie in Canada.



pUMPING ENGINE TESTS AT PETROLEA, of tige Cleveland Company. 'l'lie test, as lu the former
ONT. instance, occupied tell Iioutrs. The eniglue was mun ,il

kcouinection wvitlî the iiew w.'tcervorks .ystClIl 52 h4 reV. pcer u. ; %watcr pressure, 200 lbs. to tic sq. in.;
recelitlyl coistructed for Uic towu of Iletroleat, Ont., Stcam11 prcSSUrc 12j lbS. to Uic sq. idiC ; imterisicdiate
tiider th(! direcUtoni MmNI. WVillls Clîip:san, C. E., of cyliiiders, 16 ibs. to sq. in. ; vacutin 24ç; vertical distansce
'Toronito, thcrc have becti installed two pumnping Cni- (rotI gaugcs to water ini weIl, 14 féet ; feed %%'-ler used,
giines-one a ilîi duty-tic otlier a nieditini duty .160 Cubic teet at 1 1 o"; coal consuimd, 2430 lbs. ; asles,

CARIS PROMs 1I i '5s~a CVî.îIîIEIî 0FI : li (I'V E~s
scale 1/8o.

I)l)îaetcr of Cylisider, 13 iinclies. Stroke, V2 illhel'Pision IZOd, --U ileles. l>res%ulre b%.
Sicaîîî Gatge or Boiter, a 25 lbs. Vactititî hy Ganig. 2.3. Re% oignions, ;0 lier minue.a.

Card% fronti Iow Presmire Cvli,îder.
Cvtisider, .16 ilielles by 32 incises. l'i.ssot l&od z.;j. Hioier 824%,:e i [Las.-~enI,2

incises. IZevoltitiosi%, 50 lier iiiiinte. M.I lE. P.- 14.2.- 1. Il. P., 6o.59. Tvîî,îîerattire o
Feed, a i.. Scale of Card 1/32. ReceSiver l'ressre. 32 [lis.

duplex. The contract for these eniginles Wvas giv'en to
the Hughes Steani Ptimp Company, of' Cleveland, who
sub-let to the London (Ont.) Machine and Tool XVorks
a contract for the construction of the high duty engine,
iii order that the whlole contract miglit
bce conipleted ivitlhin the speciied tinte.
Thle general specifications for these
englunes wvere drawn by MNr. Chipman,
:înd gave the size of cylinders, plungers,
valves and connecting pipes, and tIse
,-encrai arrangement of the plant.
Each engine wvas to have a capacity of
î,ooo,ooo iniperial gallons in 24
hovrs, against aý hcad Of 485 feer, and
the specifications %vere so drawn that
for eachi million ft. lbs. that the duty (cli
short of 1oo,ooo,ooo, the sum ai ofnc
lsundrcd dollars wvas to be dedù*ctcd
front Uic contract price. 'rhe duty wvas
to be calculated fromn tse amouint of
coal tibed, no deduction being made for
lies, and from feed wvater at î8o'. Dianiieter or Pusai
A ten hîours test of the Iligli duty litos 50

palliai band
clngine w~as made On tie 4th and Sth inidicator %i
of February by Messrs. Willis Chipman, lise hal. o

C. E., and J. H. Killey, of Hamilton, frcino

on behlaîf of the municipality and the mianuifacturers
respectivelv.

'l'hcre wvas considerable difference of opinion on Uic
part of Mr. Chipman and MmI. Killey as ta the rcsult,
tlîc former pla.cing the duty obtained at 95,ooo,ooo, and
the latter at 103,798,200. It wvas agrecd tlîemcfomc,
that a second test should be mnade, wvhici %vas conducted
by Mr. Cbipman alorte, in the presence of Mr. Yates, of
ilie London «Machine and Tool Wcorlis and N.lr. Huhles,

120 Ibs. ; tcnlPerature llue
gases, 220o'. Aç Inntiouied
aîboliech Uil duty %as calculatecl
front tle :uioulnt of coal liseil,
wvitli io deductUoî for asiies,
anId front fcd water ;it r8o.

This result wvas a duty or 98,
500,o00. This dut>' is statcd
b>' tic gicluîcn Whio Coli-
ductcd tiiese tests to lie con-
siderably ilîihr titan that
Sliovn b>' au' oflier puniping
enigiles of smllila,' size in
Canada, anid tic cugine andc
puilîps are said to have. %workcd
%vcll under îicarly double tie
lîead ofwatcrof any %valt %'orks
englue iii the Domnîlion, wvIile
the boiters are said to have
stcanîced frcly wvithout forcing.
'l'iîe boilers arc of tie hori-
zontal tubular type, set in
brick wvork, extcmnally ircd.
Thes gases of comsbustion
pass uinder tise shecils and

retursi tlîrotigl the tubes and tlîrotigh two uip-
takes tlîrougli a horizoital pipe fille to Uie brick chinine>
outsidc of tise building. T1'le iccoiiip.ityit)- iudicator
cards, taken rit tise fimst lest, show lsow perfect wvas the

CAîns F I>sus CVLIî5îîFRs.

1Plunlgcrs. 634- Stroke., 32 ililitc. 1l-10u1 1%rod, 2 nidca. cvo
lier minute. L.ift hîy Suctioîî, 12 reci. lidicator ciuîcued %villa

Ibv a satirt 1j, minl pipe liavisîg au angle 1h1 w:.v vave as wdlI as~
:as wide open ou test. Scale of card, s180. Area of 1lmger. watts,
c rod oft, 31.61. luIe tottl lifti îot sbow:î on stea, g:: ge, i uJItsig
%%actiun p5Wv, IpullIpl, aîîd Valves. 20.5: réel.

action of the esigiine. 'llic guara:itccd capacity of the
duplex engine was 50,000,000, assd the resuit of the
test gave a duty of 53,0oo,o0o.

Mr. Ross lias iîitroduced a bill iii tIse Ontario legis.
latume prov'iding tliat a hligli sclîool board nia', by
«rsolution, cstablisli a technîlcal schiool, and ai> ilsi
schooi already estiblislîed may be clîangcd into a tech-
iical scliool.
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ELEGTFtIC ftfULWfWY DEPP1TMJOT.

DECISION RELATING TO SUNDAY CARS.
IN fle Court ai Aîtîîîai aI Toritto 1jttdgieit wa.1 rccetlly giveut

ini lite case orf Ilite 1%tiorltcY.Gegier-il or Oiariog vs. Ilattiitlot
StreetltRuiiwu>'y Compt~any, dismiiit g fliec attf" peiauts
lite decisiot if oistdge RZose- dcciaritg Ilite qtrecl railwav Comtpatny
witliiti ilsi riglits iîî rîîîîttiîg si reel cars oni Sttday. Tite text ai

flitc jutdguttctil deiivered iîy Ciic Justice Burtont is as ioliovs

Tii is ait aitieai irotîta judgntettt or Mr. Justice Rose hltodintg
itas flite deiettdat Comptjantv wltiei owt antd operalenasîrecl
oriwa t file City or iHIatmilton, dIo not conte vitiiu flite îîeaîiîîg

bf ite words1. Il or otitîr Itersoîts wvitasoever," as futitd it fle
t'trs sedtitit tor %vitalî is geuterailly knttwfti ts ite i.ord's, Day Aet,
origina;llasd til s84.5. autd enitiid -Attic utris prevet tite
ltroraatî u or ai le i.ord's dat), eoiitoiy calied Stitîlu>y,' antd

to Io iw ron ii Ilite res ised sIl Ct'calp. .103.

i3ttiorî îîî;tel cIlltie decisiotis iii Etgiaîtd ttilder fle stlute oi 29),
itanles fle Secontd, for a -simtîla r ttnîeafl'ord us illt lit île

inil:te ilte cNtitrîtitinlt (if otir awit statutit. liaditfie
iatigut;tge of otr slatale fuibowed lirecisIe>' sec. ,5 ai flie statte oi

itanles, tiît qcint %ould htave besti free froitt dotibt, attd flite
iectsiil iti saîdiutt:tt vsi. lirtacit decided itî Ettglaitd in t1827, antd

tits e:ttit oif italt jttdguteut ,wilieit is ti coîtroruttiîy wiith a
lonig î'ottrsc of lecisîotts, wvouid siîow taI fle inaxinii oi ejtîsdem
geuteri% wottilh eieariy ailiy.

Otur iegisiattitre diii nol, iiowever, adopjt ltaI %etint, btll ailer
adiug a îtr itn lu Iifle est-muteraîed gesiv igo lire forbiddeîî
lu do tir exereise ati%' wonily laltur, Iîtsiie.ss or work of teir
resîteclîve oudittay valiiîtts uilont flite i.om îi day, itakes titis

c~.tîlti,(coseyiîtg Iraveliers oir 1 fer mtaet' tail b) lattd or
W.ler. %eiliîtg dlrtg and itediciltes, antd sutit itîtir wvorks of
ait't'esily ottly excetelîîe.>

Now titis exîctiont was cieani tuîesay as regards flite
îîersumt, s1eîilcai c'ttteact oune waoild exetee Ilte
e:trt-ittg of îravelier% or eont'eyiiig lier Majesly's niait ta l'ail
wiîthit flie urdintta v ork or catiing oi a sitterctat, t radesîtaît,
wru eîîr, itîccitaii, wvorktttai or inhorer, antd cotisei for fle

aîîpeiatt tliteore coietded that a wider coi-trticlion situîi bc
giveilu lte worths aI ltier rtt witatsocer -litait te>' stottld
receive if lte>' wvere foctîtd iii cottiecliott wiîth fle spCciie pensonts
îtaîtted wviîituit liher quatlificatIions. Titerc is tîttîcit force iti lte
'ontetioit, antd i wvsaI irsl% ittciiîted li titk (bt ttîii order Io

nliake flic wttiu' ,.ecltioit onsite'ît antd intelligible flie worchs
shiltu recve at wider couitrtitlion antt appiv i0 ail utersoîts,
inci'iiiig corixir.iioi, iiaviitg ati ordiuiary catliiîg. h unti salis-
lied, itowever. tupoutitii iter cott'.uîier.tticii, ltaI we caîtnol colleur
il t snî'i a î'utcitsioit wiîiout iii effect overrtiiig a litte ofidecisions
wviiiei htave lire vaiii'd in fle cotrts for ci'er a cetituirî'.

il iutstu b borne iii sitiî ltaI flite legi;iat tisre itsttîb ho 1 resttted
ta have iîeett aware of i; tiisse ofi decisions wiiet lte>' lîased fle
St it 'ici. , atui if Ile>'- itlei iîîî,îdeîl Io ettibrace evervý descri 1îlioîî
or trs i:tuld ccir opce f b isits utlt- oîthina:ry caliig
(if stelt persos, il woctid tîat have bcen itteccssary siti t0 nelaiît
te Iiet-iieciiutttiteralioit of severai classes oi persans e!xercisig

1 îurtiettlar dsr 1iof labor or butsintess %iutîiiar îo Chose
etttttttcraed iii tif ile ai Glitanes,. Il wotid htave been
%lafrtciettt lu %.&y itt generci ternis flit fit persan witatsocver

.%ltotsid do :tîs' work or bîîsiîiess in Iii ordiitary caiiing on flite
lrd'<as'. Botl titi% is nmade mitae cicar %ii e îscitnd lital lite

legislaitiri dii dlucide ln add 10 flite ettitiierateil ciasses niercitanîs.
liere ugatut tite. ohjec caîid htave hcét atîuiîted b>' birikiîg out
fle entttteralcd lassantd xîettdittg flie secliot ail ,iersois,
bi wltet wve tiit ilieit adding ''ittercitaint" b>' lit descriptian laý
fle alter cîîîîtîtcratedl classes, iîillowed b>' flie ss'rds iii questin,
il icad',, 1 iiîîk, ta tlic irre..sitihi conclutsionî lta a nierctat
wsottld tnt IllicjtitidI!d it lte îî'anîs '' or ait> othter perso:ts %v'ital-
sacs er. bilt flit ltose words itist, accordiîtg ta the genrs-il
ruile, litai 1 ireccdiîtg pamrticîtiar words, conaio stîbsequeni generai
worils. lic con.slrted la mttiat persotîs ejtsdei generi. vili ltose

air-cady îîientiauîcd, ail of %viiott cxcrciecd i ordilitry caiiing,
auîdc flai ii a Carrier, and pentu ts a fortiori a corporationi, carry-
ittg ai1t a iîusitîe%% cuba Carrier nri issettgers, wverc iîîtcîîded lo be
litlîidec ii flite proltihit mut, lite>' wvutd h1ave becti pci ii îeit.

îiotied it flie stîtle iVas' as, a1 Ilercittt itas been ntettinecl.
4I us flot %viîii ur pirovince to deterîtitie blite %isdotin or

cxik ditcv oi bite iaw, atîî ulitouigi il mu>' ii flite opiniont of nian>'
ilersons tic conNithered deir-aicl taI alter sctuiar cancerns
beides% to,- exiiressiv tîtetitioitict in flie mite shotld lic coni-
ielteiede tut aî, s*e nitît tiec.-refîti tnts in exteîtd fle wvords ni

tflie s(.trutte Iteyonul iteir ittirai imtpori ;ta dos %o îîotid be lu
legisiate antd îlot ta ilitertireb flte lawi as% we fiutd il.

Il tîta> le hitaI litlcitte itta> cotisider il Jesi;rable ilit ait
diritscotig alis orittary cailittg sitmili tins do atn' labor, btîsiîîess

or wurk ut ita ordittur> caliiîg ait Sund'îy ;if so, il ils easy f'or
tent %u la, deciarc. îlot iis a lsicîai encîîaîîeîtt, andl nttý' iuîirac-

liont oi il sutbj)jdls flic pmrly itifringing il 10 a Penialty. %Vc otiglîl
noa lihrefore îu itoid ait>' part> wilthin flite ir-s section cînlcss il is
cicar inou am tintils bc>'otd ant> ncasoît.%bic dut taI lite is
inîttîcît ski bic in-tcttl. flot flite Act coîttaitîs% inflernal evidetice

finivas nos inittettîli toitcictde î'orporatiatts, for it flie 14111
-sedlion. drahiuig s'ith penialties, il i, 1 rovided flit flie liant'
offending mu>'. I' d.lt oi payitt oi bitc fille intpasced, hc

coîinltiti CO (lie Cognition jail for any tera) flot excerdiîîg igrc
molits, and file forin, of conîvictioni ii flic sciitile lu file Act ks l

flice malle ellect.
1 thin< il imipossible titerefère to hoid taI flite Icarsed judge

was wvrong when lie field lit lise defcndaîîts %verc fl wiiii flice
wordtî alther persoits iloce'

Tihis rendiers il tinttecessary to decide flie ilicanistg of ilc
wvord 'tratveiiers," as fotînid in tii Act. 1 think il ivorse itan

ueiess t0 reler In flie iiîlerpretation oi flic %ord as féond untlige
decisions iii Englanid inder flic Aie i-buse Acts. Thosn cts were
1ptss.ed Il aio intenter," atid cars aitord tas, 1o am%tnsce iii arrivittg

ail Ille nteanuîig (0 bc aîlrihuled tri flic Word lunder ur millie.
i tiitk fiîîditig fle Word in cottneclion th flic it carryîng fle

royal mail and decribcd as inter aiia, a work of tiecesit)y, fiure
ougit t0 bc 11o difificult iniacraîit whal was inlctided. i
agrce witb so ittitith of te .uiîîtîieii prnotiînceti so miait>, ),car%
ago by Sir Join Robinson, utehsering the deciint ot flic Court ni
Quteeni's ilettci, as defises fle work traveiess as îtscd ii flic Aci,
anid 1 îiik il soitttd law go.day as il %waç titeti.

Opitnions niay ditter.as in tliee statîties, sorte beittg of opinion
tai lte statîtte of Citarles il witoiiy tnsited lo fle î:reseti:ge,

wviit otiters are of opinion tliet our act k- "la lisctXî atnd
salnlary enacinetit.- But wve cannoI ovcriook flic ful tha tî it e
fitnte of Chaurles t raveliiig uipon Suttday.was iliegai, so Chat figure
cottid bu tto recovery front uny iijtsry mimsahîed it flic course ot
fle jotîrtey. Andit nltitotgh ottr tet i flttn su striaget it ils
pravotios, stili ils prottînlers itad iii vieW flie irevetiin oi what
tige)- deenied as profantion of flie inrd's day, antd excepted osliy
sîtei conveving of tra'.ellers as caisse withit flic teatiittg ni a
wvork ofaieesily.

iiow atty atte couid itaid itat excrsiatisî% eititer 10 flic isiund
or anlywitere cisc carne withit Itle defitioit of lr.ivellers"
wviiitt lie îtîeatttg nfit lit! franters of otr owri aet (1 Co ise.e s'en'

xrstsebilt nul peritnps î'er>' judicial iangtuage of Loard tlr.tiit.
weii) Il bents nie.*'

l was Naid it ile case it itieiî Chat %vas so iteid ltai Reginta
vs. Tiniiing was dccidcd bcfore fle stàbseqîtenit cases %itieit are
ret'erred la i% tat jîtdgnenl.

Tite applicat'ion or cases decided lîidier flic Englisi Aie 1ibaîtse
Acts la an at of titiis naltre ks titî rnisleadittg, bill flatnc of fiscal
in flic siîgitlest degrec i'otflicî with flie jtdgînenl of Sir Johnt
Robitsan ut Regina vs. Tinitiitg, anîd obviotsily lime tta bearisig

iti csitstriitg lite exceptioini of itat is regarded as a wvork ni
tîecessity iî flite plimet At, 1îassed for flicte prpase of preveittiîg
wvital it i le opittiot of its rf amers %vas rcgarded as a desecrulion
of fle Sabbaîii. 1 atît of oinion, iterefore, tat flie appeai1
sitould be dismisscd and flie jitdgiitetît below ajiroved.

The cout was unanittions.
MNr. Justice Osier concîtrrcd it i le judgîtetl or fle Actintg

Giicftietice, bill s.'id ltai lie did flt desire Io give atîy opitniotn
as la tito mieuting of (lite words Ilcnnveying traveilers." Mar.
J tsîtice Macietînan aiso coiîctrrcd, but based itis judgmit
enlireiy upot flite groîtnd tit fle Lord's Day Act sas îlot
iteitîed ta imcide and cotîld flot be matdce applicable t0 att>'
corporation.

SPARKS.
A Company wiii, iî is said, tindertlke lite constructiont aian

eiectrie raiiway betwveen St. Jolis, L.ongueuil and Si. Lambert,
Quei.

Tilt! Hamilton Radiai Raiiway Companîy propose lu exieîtd ils
Beachtille Io flic eusîeriy inîits of i3urliigton, aîd establisi thure
a park and pileasure grouinds.

Tite Haitîonî, Cliedolie and Ancaster Eicctric Raiiway Coin-
îîaiy wiii sitly iet flie conmmet for flitc costrutîcion oftlteir road
frot tue corner of Herkimer aîîd H-ess streets Co litedoke.

Tite Kingston Street Raiiway Go. %viii muke scierai ittproe.
.îîîtls in titeir lise, iîciding ils extension 10 fle depot. New
molors %vili be secîtred for fle cars rutîning 10 Poartsnmouthî, Io pro-
vide a faster bervice.

Tite Raiiway Gosinintite or flitc Ontario legisiature have passed
flic bill 10 incorporate fle igersoi Radiai Railway Comntaty,
witici proposes t0 contîsruidt ciecîric roads 10 SI. Marys, Tiison-

Ibqrg, Brownissiiie, etc.

Tite Railway Comnmitîce ofilite Ontario parlianent have p.'tsscd
flie act incorporaling lte Latnark Couîîîly Electnie Raiiway Com-t
panyv, 10 construt a raiiwav front K'rilto Lanark, wilth branches.
Tite promolers are: Alex. Il. Edwa.rds, Carleton Place; John
B. Riiey, Illatlsburg, N. Y.; Thonmas lietîry, Monîreul ; Jamtes
Fowier, Arnprior; George A. Fowier anîd J. A. Ilouston, Oîîava.

McKaiuî vs. Oîîawa Electrie Raiiway Go. il a sut brougit by
flic fortmer, a property awner on Cedar street, ciainîing ltai as
the resuilt of flite cihange in bite grade ai tc stIrel made by flie
Ottawa Elecîric Company, bis property litns been. dcprecia-ted in

valuie Io the exîtnl of si,Soo. Tite company claim, on flie olter
iîuîd, lhit any damage susinined in that way is cotnîerbaianceîi
by flie proxisnity of a line of streci raiiway, andi tiso, iîaving
aulharity front the corporation of Ilinlanbtirgit in u.se flic sîreci,
îiîey were not direcîiy responsibie. A decisiot ias nol yet been
given.

April, i8q-,
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THE METROPOLITAN STREET RAILWAY
COMPANY.

ATr the present session of the Ontario legisiatitre the
Me: rop(oitain Street tt~iiIway Company souglit sevcral
amindmlets to its charter. Permission wvas asked to
extend ils fine to Lake Sinicoe ; ta acquire the assets
and franchise of the Toronto Suburban Street Railtvay
Conmpany,; to operate Uts cars over the tracks of the
Toronto Railivay Company ta the Union Station, and
to sujppy electric power iii Toronto and elsoewherge. In
the Railway Conimittee of the kHotse the application to
extelld the road to Lake Simicoc and to purc.hase the
Toronto Suburbati Street RaiIlvay Compîtny's franchise
was granted. The schemne is ta run a line paraltel to
the prescnt ram, touching Lake Sinmcoe at Jackson 's
j'oint, and passing through WVcston, Woodbrilge,
IKlinburg and Schomberg, to Ailiston and otiier points.
Permission was rcfused to use tl V- tracks of the Toronto
Rati!v.ty Conipan> for conveying passengers to the
Union Station, and the clause asking authority to dis-
trihute liglit and powcer wvas opposed on behalf of the
Toronto Electric Light Company. It wvas conccded by
te Metropolitin Comipany that the right to seli light

and power in Toronto would not bc asked, and in re-
turn the privileges for the counties of York and Simcoc-
were granted.

MOONLIGHT SÇI-EDULE FOR MARCE.

Da ofî Light. E'ctilnguisli. <t

I . .6.50 A- M. 5.30 10..10

....: 0.5 .9.~ 5.00 10.10

13.
74..
85..
96..

22..

24.
25.
26.
27.

9 ..
30 ..
310..

t' 11.20

A.hI. 12.10
Il 12.50

VI 1*.20

n 2.20
No Iiglit.
No liglit.
No fih.î
No liglit.
l'. Mi. 7. 10
IV 7.10
VI 7.10
te 7.10
il 7.10
Ie 7.10
te 7.10
go 7.10
il 7.20
te 7.20
e 7.20
et 7.20
il 7.20

t, 4.50
n 4.50

4.50
n 4.50

t, 440
t, 4.40
't 4.40

No liglut.
No liglit.
No fight.

P. àl. 9.40
is 10.40
go 12.00
te 1.00
tl 1.40
te 2.10

te 2.40
'i 3.10

tI 3.30
n 3.50
't 4.10

4.I
's 4.10

8.50
7.50
6.4o
5.30

4.40

3.50
3.20
_.50
2.20

2.30
3.30
4.50

5.30
6.30
7.00
7.30

8.10
8.50
8.50
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ROBERT A. ROSS, E.E.
(M. F. Crad,,aîe S.P.S.-F F. Degre
Toronto Un*%versty.-.tem. A.I .E E.

ELECTRICAI AND MECHANICAL
ENGINEER

Spedfik.itionI, Pllanç, superviin, Valuadion and

Special %.achncry Designed.
Hamilton Chamobers, %7 St. John1 St.. BIO1TRBAL

@ Solit mrotion Gluto-h PuiIeu
and Gut-Oli Gouplinb.

*Swili Dunamo and Motor

Stands, SelI-OilJng Bear-
Inus, Shaitina, &G.

Pre" and Information on Application.

DODCE WOOD-SPLIT PULLEY
COMPANY

Office, 74 York St. - TORONTO

Advertise in the EI.EcTRicAi. NEws. IT PAYS.

ATTENTION'J~ Gentral station

A GOLDEN OFPORTUNITY

Are you desirous of purchasing Arc Lighting Mfachinery, Leather Bleting,
XVater Wheels or Shafting ? If sa, you cannoe afford to miss this
opportunity.

Owving ta extensions necessitated at aur gcnerating station, wve are obliged
to discard the above mentioned material.

Comnmunicate with us at once for ail information and particulars.

Th~ MdoIltorIlGL Elupib6rI Power Go.
Am- QU EIBEG

-MIGOa Bolier Goveinhgs
All Stean lJscrs should sec the NEW MICA BOILER ~ I

COVERING. It is FLEXIBLE, DURABLE AND A MIA(NIFI-
CENT NON-CONDUCTOR OF HEAT.

Tusied1by '.chbanical Excnsý or the Canarti3n 1'acific Ry. Co,
Crund Trunt Ry. Co.. Michigan Central Ry. Co.,
llailer Inçpcction and Insurance Co., and provcd ! bc ho <

BES? 0F ALL IIONt-CONDUCTORS.

Full Pazticulars, Reports of Tri&]&, Prices, Testimonfals, lie., from

THE MICA BOILER COVERINO CG., IMITEO
MONTREAL - WINNIPEG -9 Jordan St., TORONTO, ONTARIO

Please mention the CANADIAN EL.ECTRICAL NEWS when corresponding wlth Actvert1eers

I
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CANADIAN GENERAL ELECTRIC 0O,
(LIMITED)

HEAD OFFICE: 65 FRONT STREET WEST, TORONTO, ONT.
IBRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St.
138 HOMiS Street

- M0NTREAL.
- HALIFAX.

Main Street
Granville Street

- WINNIPEG.
- VANCOU VER,

ELEGTRIG RAILWAY APPARATU8

-~1
r_ I

and
Direct

Connected
up to

1500 K. W.

C. G.. E. 1'000 RA 1I.WA N ~M 01IL

Our Railway Apparatus is the Recognized Standard, and is in use on the
following Roads:

\'1amlifc S-I-tret Traillw;i.

M <irreail St reet Railwav.

Niontreat Iskind Bcit 1-ne Ratilwaiv.
HuInl E.1ectric 1'rainway.
Cornwall~I Street ]Ra;ilwatv.
IKingston. P~toîh& Caiaraqui R~ail-

way.
Bellevilic Tracioin Com'npany.
1'tterboruii.,-I S, Aslhburfflain 1Eleci ric Street

IZ.ai1lv.

Toronto R.iiliv.
Metropolitan Street Railway.
T'oronto &1ý Scarboro Electric Railway.
Toronto & .\Tnuco EIiWctric Railway.

Toronto Stubutrb.an Street Railway.
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"S.K.O. System"
5herbrooke Oas & Water Co.

At. W. MENtI<ER. T. J. lUCK.

E. r WAT«tmouSE A. 5't'4 07itM.

Sherbrooke, Que., 9
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Ou' ]Patrons are oui' Best References
Oui' Plants Speak for Themselves



CA~ADIAI'4 2[iECTFflCAb y~BWS April, *897

A FROLIC 0F ELECTRICITY.

A 'a it wgoling.klgIig tlle %%Ir%! Oll I.L

Ailal:Iict a littie Oliiii,
" o<ig %vill ilivetaali m iore re*il:ti1ce, %Ir,

N'ot liai bel tar %I.avt aI hoile.-

Buat I lic Volt %a Omît '11n ultil ligIlitiîlg Pa

So lmo img ;lit) raI
1:i118l st o% e I auk *110*1i Ilic %%Ire

A llv cI>, hiot Amipec.

Firsgoiiig to lie 'oiic troule. Nor,
A groilii i% (Il tll ligihe.

Anl cîr. igiiIreakers are .alîcat.
Voti hiatl bet 1cr dropl Iîcltiiial.**

A flalh of fire flecw froi thec Volt,
Thâ:t mîiade- Ille air looîk bMaie

TIi% Iîllae I lic aliî>are li011cr s ilh.
As tlir*lz Ille wvire it la

Ilt juinîwed tcro%% a littie. gai),

Thîiaai tîtIle cartlî it glided tdown
Ilait tlierc i did siot ..Iog.

lî:îck to Ille p)ower.liottise il %veiii,

*l'Il;% :illcrîoiiig %cainpi,
Asti gavea tlle ,.witcîi.bo:.ird mImi.I a h.lockl

ili ilaac hi% miîascs crainl.

Tite bruîies siail>ctl anld fialiad and
cracked.

Tite Atiinpcre incter cairsoal.
Tite r-lico*tat bcgaln go %ioke,

Tie pilot lanîpi thoen btirsl.

Tite pcm ioc ilet gage wa% closeil,
Andl aIl Ille ttsrb)itic% .iopped.

Theia aI% I.Ilmiîos illin casl!Ct Io turiu,
Tite circuit switclic' droppeal.

Tite grotiii %va% î:îl<ci froiîî tlle line.

Tie 'laiicec îîîrsid oin Ille bar,.ý.
Tite ranîpantii Voit tîmat cati.,ed tIe Iitels,

Onîce iuaire i.. nhiiig caLrs.

Edîlw:arc Jalbez l.amuphiclre.

SIIJA TION lirA.NTEID

Ily>. jgai3cI Eleciicaan deila ye .I .. eîkc.
3* mmar I:inman oof caîesiq.ea <'f eric lgbi.

Ciareqi C l'uns Fa i ih ~maAi

CEDAR POLES

9*.;IoRCa;E MARTIN..
Fencloa F.AhIs Ont

POSITION WANTED

Anl t-eIm...an.1*s.mnr fi.ya. l mchI encr
enl tlmt lgt.Rt *iflfl $ >a*i% h .t a,.< Il

W-1. <or I. e .nI.c 1.1s .,fz atress<anfn) em .y
-)-. fl le '.1al~a Io i.1311 .. an a.j j<t 4any n! ii

Eu1 tas ,,-. Iy , . «kre "f Il. ,.aA
e %a l ',; 'l" i 'm, I T.awî

FOR( SPtLE
Cili.nr,'ulliiig trcka lîc sintnell

Ficclnt Liglit Ca'. l.clisr cang lie

1.rcsuda'mît al nianage)Zr a:1 a gool .-Ilaryv
irason% (tir walitag te' ,acil.

For- faî-îlier panîsculai's alpl t,.

IL R~. t.00lfl 1,N.
lPrcltlcnl oft Flecînç L.ghl Co..

lt.wmn~.1e.Ont.

"Ghloride Accumulator." Tcicphone No. 1930.

-«-t, - -OOLLYER & BROOK e%- «-
ELECTRICAL ENlGINEERS AND CONTRACTORS

El.iiaaîc. oit a3h .1ectic Insitallationsiidieihd ott applicationî.

Agents for " Columbia"' Lamps .9~ Room 52 Strcet Raîlway Chambers, MONTREAL

ELECTRICALENGINEERS
No. 9 Chenneville St.

NONTREAL ~~O
Fied : Thomson, talc chaI4. cec-

Iles:c o Ill Roi-alco supplies

G.C.ROBB CHIEFENGINEER
.N.FRASER SEc.TRES. HEAD OFFICE TORONTO

"Little Giant" Electrical Turbine
1 SPF.Ci,%Lty ADAPTE!> FOR ELECTRIC WORK.

llig1îe.t efficieney at partial gage opieninig.
Ste.adincss of iotion. Easilv operalcdl.

Sesitive to thc action ofa 'govecnîor.
No end ltrst en whicel. ;Iafs.

- ~ Descriptive Cireular Sent on Apfflcation

-__ Etirna.te ftirnished for cornplete power plant.
Machine dressed gcaring a %pccialty.

J. 0. WILSON* & 00. - CLENORA, ONT.
253 Little Giants sold to the Canadian Government.

THE DAKIS ENGINI5
For Running Dynamos in

SmalI lsolated Plants

STEAOY AND EVEN MOTION
At.SO FOR

ITJII FSDII 810ils, 81010sGEI, UC.EIVI

PHELPS MACHINE 00.
EASTMAN, P. Q.
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PATrENTS OCE o
XEPrTRYCAL b 1%FRTZOV<

ROT& MAY8BE% 103 IIAYsmT 8
Pore1în Members 01 Cbirtered Instiute

o! Patent Agents, Eng1&A4.

S2TEA4M USERS

Des<ri 'ag the *erV<m of . C02ÉPZTENT EN-

OZNF.ERS 0,i
t 

«NY CU", Ca Obtant

aober, intelligent aind reiable

men., &ay applyIN g.to

CANADIANASCITO
STATIRNARY ENCINERS

J. J. Yosm. 11rýdcnt, Eoard of Tradc Ruild-
ir.g..%ontrenl.

OUr "116meb" Rutoinat!o .... (G ] TLIIItaiIwau Coach and Street Gar U Il l I1 )
For cither open or closed cars-macle ta fit any \Vindow,

AR]E t E:' I B3ESTW IrEI VO]RldD.

WVe also manufacture a New Special Material for Excursion or Open Street Cars,
wtiich is perfectly waterproof, will not fade, nattier ini appearance, any wvidili without
a scam, stronger and cheaper than any shade now upon the market. C-in bc seen on
new cars fatcly erccted by dit Toronto Railway Co. %Ve also carry in stock every de-
scription af Railway Coach ani Street Railway Shade Claili, G;oods, Fixtures, etc.

WVUTI5vo POIJAxTICULAIIS ANS) SAMI'UCS

Menzie, Turner &Co. *.INUAcuRRsToronto

=nd our otier

ELECTRICAL SUPPLIES
61 St. Sulpice St.

I

6o.
MONTREAL

The Packard Electric Go., y Ltd.
l"A t SOF

Lamps,, Transformers
SOLE AG.ENTS FoRt....

Ssheeffer Recording WVatt Meters

%Ab*jeeee ST. CATHARINE S, ONT.

The W eeks-Eldred Go. of Toronto
"s" - LiMITED

MECHANICAL,
CIVIL AND
SANITARY

ENGINEERS

CEN ERAL;IïvW
GONT RACTORS,

Steam i'ôwer,
Heating and Ventilating,

and Sewvage Disposai Plants
a Specialty

Write for C-ata1ôge:

Oflices: 511-512. BOARD OF TRADIE -BUILDING,

Sole Manufacturers
for Canada of the

IMPROVEO JONES'
UNOER-FEED
MECIIANICAL
STOKEROB

Perfect Combustion,
No Snioke,

No Ash.

TORONTO, ONTARIO

- ~- - -I.

J-. -t
/

'I

Pl.aa. mention thte CANAIAN EL.ECTRICAI. INE.WS whon corr«onding wlth Actvemr.



TELEPHONIES G. W. 1iU.NDLFR5OP,
Contractor and Manufacturer
Electrical Supplies ...

TIELEPHONE 5LECITRICAL COtRSIR1CTIOR
SWTHI3A~SStreet Railway Car itns&c
SWTC-BADSdam 3"1 ', 1 - TV£Iwu: i.

TEOTTAWA PORCELAIN &CARBON <J0O., Ltd . .

MANUFACTURERS OFt(J rb n oi tsfor ail kinds of Arc Lanips, including oeca bo P in s.ndsol id cabnfrincandescent circuits

Motor Brushles and Specialties in Vorcelain Insulators, Cleats, Door Knobs,
m Carbon for TeIegrapil, Telephone 1 and ail kinds of Pressed Porcelain for

aid Electric Lighlt Supplies Electrical and Hardware Uines
fbU OOODS OURR19NTEED TO OIVE SRITISfflOTION

22 RONT RETOS
22 ROT TR~TEfSTTHE J. O. MOLAREN BELTINO 00. MONTREAL1

YULCANIZED FIBRE GO. IESTAIBLISIME» 873

SOLE MANUFACTURERS OF lIR U G IIEIBREý
lit S1jeets-, Tiibeq, Rodsp Stick.-i peil81.e to order. Colors, Red,4 BZack an Gie y.'

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERL 0F THE WORL.D.
Famtru: WILMINGTON, DEL.. O:FFICE: 14 DEY 8T., NEW YOR~K.
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