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INSPECTION 0F THE CATARACT POWER
COMPANY'S WORKS.

.Nlt ci interest has been taken ini the scheme of the
Cataract Powver Company te transinit electric energy
front St. Catharines te H amilton, owing to the fact that
it is the first attempt in Canada te transmit current a
distanlce Of 35 miles. Such an undertaking naturally
embodies many interesting engineering fcaturesi and
dillicuilties must be overconme whichi had not heretofore
h,.eer met with. The promoters of the above compatiy
are lion. J. M. (iibson, James I)ixoi, John Moodie, J.
W. Sutherland, John l'atterson and E. 13. P'attcrson, aIl1
of I lamilton, the latter being the origiinator of the project.
hi i- to these gentlemen that credit i- due for bcî enter-
prise and courage shoewn iii financinig the undertaking.

%Vith the object of wvitnessing the progre-;s that hiad
been nmade a representative of th Uic Eî.:c-uiRnc.î n~

strîîctcd about forty years ago for the purposei tif svi-
gation, connecting L.ake Ontario wvith Lake Erie, and
hcing about twcnty-sevein miles in lcngth. ln Iess thasi
twcnty yeurs afterwards it wvas found to bc too narrow
for the large ve.ssels then sailing the lakes, and a ticit

Ii S.A 11OWI51 SOVRCR OF Si PPILN AND R05.Ii.5..-
CAT.AR.WT I>OWFR Cu's\~ou

recently visited the works, now in course of construc-
tion, and found that within onc month the entire project
wiIl probably he completed.

T lo give an understanding of the schenie, it shotild bce
%.tid that the compauy propose te obtain thc water sup-
ply from the old Welland canal at All.tnburg, and carry
il by means of an artificial channel four and oue-hall
miles in leugth te the brow of the motuntain overlook-
ing Twelve-MNile Creek, just east of I)eCcw Falls, and
abolit twe miles fromn St. Catharinés. From the escarp-
muent cf the hill the water %vill bie led dewn the face of

(lie cliff by a huge steel pipe, thc faîl being -'75 Ieet.
U the foot of the hili wvill bie located the power heuise,
where the current will be geuerated and transmittcd te
Ilue transformer station at H-amilton for distribut ion for
lighting and power purposes.

Returuing te the source cf supply, il is scarcely
neceQsary to explain that the WVelland canal wvaç con-

1"1;. 1. CA n.uAtA 1 'a.î »i.~ 1tF.AA G;.TES.

canal %vas huiît for the gieater portion of the distance,
joining the old canal necar the village of Àllanbmurg. I t
ks almost at this juinction that the canal ks tapped to per-
mit of the water beilng îîtilized for the generation tif
electricity, which in tînrs provides the motive power for
industries in a city nearly forty miles distani. Il %vil)
he seen that a constant supply ot wvater k tatired.

At the intake we find construicted the necessary hc;îd
gates, of which there are tati. These are shown in
Fig. i. From the head gales the wvaîer ks condîncted
through an artificial channel or canal, as before siatedl,
the first section of this work being also shown in Fig.
i. Work on this canal was conimenced iu Novemiber
last, but had to bce suspended duringthe winter nîoiths,
as it was touund impossible te make the banks water-
tiglit owing te the frost. Proceediug along the cagnal,
we find some zoo mcei, wvith teanis, engagcd in consiruc-

-71

Fit;. --. -A iEunT o% >:R REVE 1).%uCa:ul

tien, filling iu and excavating. lucidcntally, it might
lie mntiotied that the work has provcd a hoon te
the farmers in the viciuity, svho, besides selling at
a good price the land neccssary for riglit cf way, are
reaping additional benefit ini thc wav of cmploynient.
Trle building of the canal necesitated thc removal cf
immense quantities of earth, the requircd excavating
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lbeiîîg about ecquai ta tIs.. filing ini. ThIe lie.îviet euit
wSI% about 88 leet. For a1 distane or twa miiles front
Ille intiake I lle cara ti,; l tow pracîically collsplctcd.
Ctsîsing ts Ille teaiver D)ans Creck il M illcr's farin, about
t uo incius fronts .\laîshuîirg, %%e ohiîsrv'e a large aquieduci
lscariîsg Ctsîsspleîion f'or file purpose cof carrying the
wanier across Isle Creck (se Fig :). Th'lis is a wooden

ti*1.. 3. 'O E CtIbll'ASiy-l'tlu IlOtSi' AN

tisen 8 fi. 6, in., 8 (t., and 7 (tL (6 i. ta end, t~ % -
rolled and put îogcthcr by Ille iHamilton flritigt toans.
panly, and ks a crcditablc piece of work.

l'le power hanse is located (li tie sotith batik tii tile
Twcvl%'e.MNilc creck, jîsto whicl tise watcr %vil tiit-large
direct, fie points of dischsarge being shown in 1i.g. .
WVarkmcen are stili easgaged on construction, alilstîu

________________ the exterior presenis a ttjiîpk.îed

appearance. it hk 17i x 40o (et, tile
misls 30 fect iii Iseiglît, the fratre.

wark hcing oi steel fillcd is wViih
brick. 'l'le roof ks cavered %%a I.-Ip
sear n mcml. 'ite floor is %il on-
crete tlire inlcs tbick, but itîserc
tbe gcîserators asnd turbines %il ii bc
located i wvill be laid ta a deptb of
12 f cet. It is intended ta finish tile
interior of the power bouise in i te.
No miachiniery. bas as yet been iii.
stallcd except a large travelling
crasse capable of carrying uip t0 20

tants. The genierators, of wbiciî
there wiii be four. li be iacated on
tise tsarth side, as weli as two ex-
citers. The dynamos wili, it is saisi,
weigis 67 tanscdi. Ailie ectricatl

») lISsi apparatus, inciuding dynanios, traits.
forniers, etc., is naw nearing coin-

fl t'Ile, 600 Ceet in leng Il, 450 ('cet iii the clear, inside
diansster 8 x 8 récet, aasd supported by a steel truss. The
top tif the flunse is twva ieet bclow tile lce'el af tise caniai,
11i11% elistaring a1 constant pressure.

i'oîtii flume ta tie braw of the mnountain tisere is
LtusSNdet±tlc %tsik %et ta be conipleted, and numierous
Mns.uil bridges are i course ai construction. It is tise
intentionî ta have three large storage basins, one of
uiiis kcaînpleted. Tisese wili contain suficient watcr
fotr tweo days' aperatials, and wvill remove the danger
f'ronts lra,.i, or snsall particles ai ice
gelttîlsg tto tise water wileeis. 'Ibere wiil
:c tie buii, ai tise birow o tIse iaountain,
a conscretse wali Ôxo ieet iii lersgtis and t i
<'cei Iligi.

At isk- point we retcis the nsost inter-
eigpotîrions oi tise wark. Alter ciittiîsg

atwa tise husis for %everail butndred Icci
ii ~sdiî acuttilsg 38 fect Jep ansd 14

fect %%ide vt as msade in tise rock at
tise top tif tIse batik, ils %vicis %ili bc
piaccd 'bie pipe line. rTsis is shsow, in
Fig. -,, but tise correct imspression cans
aslý bce gsied b) reîssenîbering that tise
ditaîsie frot tbe top of tise mauntain ta
Isle base of tise powcer bouse is goo, ect,
andi tise lrail is tisai distance about 27,5 -

('ces. This gives a bcad nearly double
tisai ai Niagara Falis, and a pressure ai
.,j pourids ta the square inclh.Fi..

Tihe Constructiaon ai tise pipe line is verv
tsterc%tig, 'rise lisel isabout twn-thirds ai thecwavdown,

and ik sisovts in Fig. 4. Osslv a portion afube pipe is yet
ilsi position,. but it ks ail an tise grousid rcady to ho placed.
Tise iouîsdatio:s for the pipe line ks nsade ai soone, witb
a pier and drains every 12 ('Cet. At tbe commencement
tise pipe is :isree-eigistis of an inch in tbickîsess, graduaily
increa%ing ta onc inch. It ks a, circular steel tube, 900,

[cet iii lengîli, tise fi;-ýt sectioni being 9 ('cet in diameter,

pletiots at the
Niontreal.

%%orks of the Ro)al 1El*ectric Cotispittn>,

Tbc watcr wheels lhave becti nsasiactîired 15>' tise
tise Stilwvcil-Bierce and Sinitii-Vaile Comspany, ai D)ayton,
Ohio, and will be placed in position at once. Tise> are
nccssarily tif special design, with steel fly wlseels
Nveigising 7,1-:. toits each, the total wvcight ai case aîsd
turbine being -,o tons. The current witt be gentrated
at the power house at 22,500 volts, and transnsitted
to the transfornmer station at Hamilton, wiscre it

C.TRATiowER Co.%sî'AsîV-- S'irE LISE sia Isa HEE

wvill bc reduced by step-down transformers to z,oo
volts.

The paie lino bas been completcd for a distance tof

about 25 Miles. Cedar paies 35 ('cet long are bctsilg
used, witb beavy cross arm, and Locust wood piîss,
boilcd in linseed ail ta increase their lastingand insuhit-
ing qualities. Thore is a neat angle iran brace on Ille
pales, making a remarkably solid job. The insulatars,

CANADIAN ELECTRICAL NEWS jiiii, . lsqs
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whicit ;îre porcetîtin, &ire tested at an cnornîots Pressure
befoit Lîeing placed un the line. *rte line conisists or

Ssepaîrate strands of NO- 4 IL. & G. gusîge copper wire.

The Ilotes are placed go feet apsîrt, thus nccessitatiîlg the

tne cil atbout 2e000.
Tite transformer station 'kt Hllmittoî s a180o nearing

collîplCtioli. 1It is 50 x s 00 fect, andi et sîntitar construc-

tion to thc power bouse.
Thei cotiplcted work wilt cost in the neigliborhood of

$6e,oo0. Messirs. Angus McDonsîld & Co., of

Thorold, Ont., are the contractors for tie canut, hecad

gaies, etc.; the Royal Ekectric Co., of Motîtreal, will

suippIN the electric nîachinery; Messrs. Lovvc & Farrell,

of Hlamiltoni, the pole ligie, with Mr. WVooJnîan iii charge

of construction. Mr. iI. R. Leyden, late of the Royal
El.ectrie Co., is general maînager of the company ; NMr.

Wnîî. Kennedy, of Montreal, bydraulic enginer ; Mr.

T. E. Hiltman, engineer in charge ; and Nir. C. WV.

àloody, superintendent of construction of pipe line and
power bouse.

The company expect te transmit power rcgularly te

Itamlilton before the close cf July. In a later issue we

expect te give a more deiailed description cf this inter-

csting engineering work.

MR. F. C. ARMSTRONG.

M R. F. C. Armstrong, general agent of the Canadiani

General Eiectric Co., bas resigned front the staff ot that

company, having accepted an atppointment te fitl a

siîiiar position in connection wîth the electrical depart-

nient cf Dick, Kerr & Co., Limited, the well-known en-

gineering and contracting firm cf London, England.
Nit. Arnmstrong, who is well known in bis officiai

cipacity to the electrical fraternity tbroughout the Do-

mirnion, is a Canadian by birth, and was educated under
Dr. Tassie at Peterboro',
Ont., and at Toronto Uni-
versity.

He ungaged in electrical
work after leaving the Uni-
versity in 1889j, and spent
tbree years in those pioneer
days cf the indtistry ini

construction and engineer-
ing work.

Sirîce 1892 lie bas been
identified with the Canadian

.NI. F C.ARMTROG. General Electric Co., and
MR. .C AaMTaoc.. in the important position

which he lias filled bas obtained a wiide experience iii

electrical engineering and business matters, which should

be cf the greatest service to bim in bis new and more

extended field. 1
Mr. Armstrong's departure will be felt as a loss by tbe

mnembers of the Canadian Electrical Association, to the

success cf which lie bas largely contributed by tbe

preparation cf serviceable papiers, and as a member of

the Executive Committee.

TO READERS.
This number of the ELZCTRICAL NEWS coatains the an-

nouilcemats of a larg number of t leadi g manufactummr of
electuical and steam engIneering apiaratusandaquplims Our rea&nt
arc askad ta penus carmUy tht advertising pages, and wben in need
of gooda of the character menfioaed, to communicate wlth advatioers,
manianing their advtstisements in dii journal. Titi wll bc appre-
ciated bath by advertiomr and tht pubUshe.

THE! MOOTEO VIRELESS TELEGRAPHS.

A sTtlIIv oflte 1tiise aciîi f investigsîtioi% mtiade in (liei

ieId of' wir'te'sq îciegraphiy îrlatirensoatatbIy ied't tu Illei

(iuiuonî tual the flire-ltiyîu' are aller ait dlîtitl , In prîiît

iple antd depeiideat ror their operalionia upon I lle effect'î I)trel'

,rriveil nt, une itaigia weiipas 10~' go îîuî'ttiont liei rca%î,tilaltit'tC%

il great expetciatioti-î frein mid tenus~ or ttîtiictlineta-

ng latdtictie4 bel weeti itlatts more or iC%', wiey %i'pZtraied.

Il wtli îierliîaps serve a ts%CItil ptîrpose te go uicr gIl groîaitd

front lthe wrnlr' pui ofvlew, lwtet' if il bie iel ailgetitr lia-

correct, i ita>' oct'a-4iou %,)nie l'r'i argiltdltt, %tud iati ' itiiseiljto

lut lthe sithject oita y'et itroader baâ.i% for trealtnicll.
CtIRRENT INDUlCrTION, g't'g AND ,Sgt ll.Ë.

T'e s.lart frotnt Mei ik'giiaittatg: Faraaday % rcsenuiciu.'s 1trQltitei

lie induicîti colt, flitit i attire eiti ent floi talkc ilii s.ite

ofi our mtodernt tiinii%foiriatcr. Tite ;trituary antd .secodary coflis

ire wtild oiaottiti comu cure, or, l lit e absience if a core, are li

tuaci txtaptiliioi ltat te lines of rorce begollei ity otte 'oii

pas% t lirotîgi antd u'aabrace te olter. ThZe effect ef a puilsalti

of E.Ni.F. titrouîgi eiluer is te iiouatenlary Ct,'îiett cf:, tîtagntiL

field, wici li lis rie andi pusduetrLotres lit liti- tiet toit

tîrecise>' ihe saitte cfféct as wooldî lthe niotttentry iatserfiu ittle

andi wiitdrawat frontt il cf a peritiuet itagit ol'the saite pntwt'r.

ThaI beiutg su. il fotlow% that if te coil are axiaity s 1 r alîa

givct jatce-lius pierinitling scutie tif lite- liues or force ci 'aleî

ity the priitary go coitpte teir cliscuil stort of the seoutti.ir)y

dite is produicibie l lit e lttler lthe effYc of te itroductiotn antd

wiiiîdrawat cf a agnet ofstuctt reduccd strentl a-4 N rt'îresettl

t,> the rest of the Butes tif force taI are ,trojecltd tarouigit and

etitbrace il.
Il %cent% ditis tranisunitd inîfluentce iii suuuject tu the sainei iaw

as taI goveritg lte trantsmtissiont cf ligit. lte itetaily hintg

iitversety as lte square cf lthe distanice front the sourice, se ilitai,

if ai a gien distance a certaini effect l-t ;îrouw, il .ail for foi.,

timei thc power ai te source le tîrtîdîce te saite effe't aI twice

lthe distance, andi sixîden littes the power ai lthe source to tîrue

the saine effect ai tour linest the distance, andi %e oit. Il ks lteat

readiiy cosuceivabt Ihal te tîroduice a ntea4tîratbie effect aI a i u

conidu'rabte distance, the ettergy reqqturedt, btc aptiied il te t

iîriuary muist be etorutcus. Tteit, ton, the grealer ditt~We
putl between the colts Ilte mocre nearly eq 'il tîllie>' beceittu',

coîtîparaliveiy, bttween ait Iheir parts; ndti lit e absenue (if nau

acituai core coîiductiig thte lises of force, soie of titese later

twitt pabs outside the distant coui anditi tteîînîize a corresltotdig
number passiiîg wiihin.

Obviou-4iy the simptest way le mnuet liais conttiion Î% to viti:rge

te diameler oflte colts, en as le preserve a disgiutctive differvetu e

belwecn lthe distantces ai wiaict lthe respective ides of lthe twt

coilstsiantt lit reltiallotu1 euctt chlier. Eqîtaiiy obvits, itowevcr,

titis expedient has bol narrow limuitationîs.

An experimet lit titis directiont, ticritati onth ut rgesl 5!,cale

ever atîcmpled, Nt given aut accimnt of ity Mr. C. A. Siev.'utsî'tt

ii Tite Etecîriciaît, Lonidon, Au'g'lst 3, 1894, VOLi XXXI II, 1. 388s.

Il was proposed lo es4tabili comttunticationti betweeît Northt Caisî

iighl-ttousc, off lte coasl cf Scotiartd, attd the mitti.td--at dil,-

tatnce across the water of one.tuaif tue and tiiimr.uttt Wi% a

gel oap to dettoîtrate whtl wa-s requuireti. Twu litige coi%

"c f nine tuîrns cf No. 8 iron wire in cacit coii. ilse colt'. heitg zoo

yards in diameter,- antd preseuliîtg -t, rOalute f 24 oltuts, were

laid dowtî somewhcre bcgweett Giasgow anud Ediîîbîrgiî nI a dis-

tance apari cf 85o yards. Tite apitiieti curreit varicut freint otte-

litait le oue atnperc, andi signitas (received it a teicîtiotte) were

transinitteti satifactorly, te effeci bcitig of couar.s beller.t6 Ilte

slretglth cf te ctrreiii was itîcreased.
Iu experimnuis sucit as titese, lte îîraclicc lita% tcei to aîply au

rapiatiy aiîernaling curret t0 tite uîritar> ccii, wiihi jrodutes ia

lthe distant secondary ccii cîtrrenls of îtifliciet t'tlreltti tu cauîse

in a teiephone iîtciuded tn ith circut a, hiîttntttig soîtiti tuaI tait,

b>' iteans cf a key at lte seîdiatg unti et t iti antd sloppe-d aI

witi, huis afforduîtg lthe ciemetls cf lte %Ior!e code, wiuereby the

îetcgrapiting la accotplislied.
Tite uuwieidiness cf bticit aputaraits as titis, as weii as lthe

liiuitations cf il% application, madie il utniife'sî thaI '.ctetiitg

furîier musi be accoinpisiîed before wireies'. teiegrapity coutit ite

regardeti as eu lte way t0 practicai aciaieveatteit.

Was titere auyliiug iu'fî tce'i c att workiatg lthe lUe:, uitî

le the stage arriveti ai lu lte fcrt'goiitg ?
Wu can best teck itl titis u1ueslti by rturiittg tu a cotisidera-

jul. .. Igm CAttADIAt4 EliECTRICAla r4EWS
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lion or finit principies. Let us flrm. consider ane of t11e coïts-
stmiply a wire wound in unany convolutions. Iii early text.buak%
it waq called a M V tLtt L E.-a multiplier of te effect titat was
reférabie in lie enîplovnment of a single convolution. Lia us tahe
then a single convolution. If thirough this single turn of wire we
pa%% a current of sa ainperes, wen have to anîipere turns ; and
since M.M.F. iç proportionail to amplere turns, we wiii by this
ilingle convolution ieb enabledl ta produce an electro-ntagnetic
effect equal tu that of a cou of 2o turfis, in wlîich we apply a
current of halt an ampere ? Grant ttit.. Titen the single convo-
lution i%. an important basis la t.tart out irons, lIn f.,ct, one itt
once rimes in the conception of a current su, powerfiIl thati n pa%%-
inic through a single convolution wouid produce a magnetic filId
.%o intene au ta project lunes or force for unliniited distances.

Ilut why %top at a convolution ? If a single conmpicte turn can
du -_o mucli, it stands to reaon a part of a turfi-or say one side
ofthe s-quare, if the core space iç quadrangulur--wiil bc propor.
tionately elTective.

Secing then dit a magnetic field is obtainable by the pasing
of a cirrent along a btraiglt wire, inigbt we nul go further, dis-
pense with the wire attoigether, and by cauingîlîccurrent topass
alung an imaginary paîli, as acro..s an air.gap, obtain iikewise
on ail sides of îhit patis that *clf-%2nie mnagnetic field ? It seins
rationai ta suppose su. And if thilt whole line ai reasoning is
ratianal, miKht il flot bie adinissabie In assume that this was the
road that test ta the evolution of the Hertz Os.ciliator (sec note à)
which tu aIl intercala and purposes fuifilîs titis function ai passing
the current along an imaginary path (between the knoba ot the
%paris galt of the machine) and projecting the magnelic lines of
force ini the way ,iuggestIed. if Ibis is correct, then one might
readily believé that the alieged Hertz waves, about which su mach
bas been heard lateiy in connection With the teirelceas telegraph
caperiment«, are not Hertz waves at ail. These latter are de-
ciared tuble %omsetbing distinctively pecuiiar and directly emanat-
ing %olely from the nparc gap ot the apparat us. They may be a
cbaracteri'.tic ut lte bpark itself, beiongtng ta another %phiere of
rceearcht. Tite "rIa difference i-4 thai the cfl'ects wc are dcaling
watts iere are apparently nel confined ta the spark gap, but are
%imply incidentalI the pas-sage of the carrent acrox the gap and
commun ta ail parts ofîbhe circuit.

If these cifects have been mnistalcen for those attribuiable In
Hertz wave% proper, the chances are tisat, the distinction being
%uggeted, the snethods ot atîemping ta utilite thein will undergo
%ornse modification.

l'le misi requensty mentioned pcirsunality in connection with
the wircles.. teiegraph ot laie i% the clever student Marconi,' witu,
wiîil the co-opecralion of Mr. Preece, i-4 expluitiig and experiment-
ing un an elaboratcscalle in Engiand witit an apparatiun othis own
11-1k lie i% undcrstood in deacribe as a refinemnent of what bas
heretotore bectn emplu.ved by othere in the field. Hertz waves-
influence% directil projectedl from the -park gap--are lte suppo-
..ilion% (or actual?> itasis of bis tran,4missiton. The recIeiver, a
unique and original comitination of ordinary Morse instruments,
with a devic ilia turn.. Iu accounteoime peculiaritie- of metiailic
particles, and descriptiveiv calied a Ilcoherer - (naine due ta Dr.
l.o-dgie, tîtaugi lie %ay% lie gave it su a differcut contri..ance; sec
note z). that iç res-ponivc la the fecbîca.t magnetic influence.
For descriptioni of iss. apparatu.. sec reicrencel; given un note j.
Il i- wiîhi hl%. recciver inavite that ?sac snaine will pasa dawn
to our distant iasterit>. lie ha%. been able. il appers, tu
tclcgraph aver di..îanicc% ranging (rom 9 ia :o miles~ with
ilis inacbincr-v. Nlot ail accounts. bawcvcr, mark the pertorin.
ance a-4 rallier stnreiiabic, %titi titere x o gIWnsavingr the wonder-
fune%,q of thei achievement. Thse tbddet thaing of il ait is. that
dcsp4tc thse %icw isai i.. undersîaad in obtain with hum a% regard-
thte nature ot Hertz wavcs%. the lite..l accoant. repres.ent that thte
gzrciter dlistances are apanned and %trenger effeets îrodaeed by
ttic enîpktvnint ot kite% or baloscarryingz terminal plates lead-
ing le ilte respective in.trstments.

Now, if the tran..mitid influence% are projected direct fram tise
..park gxp, whita on carti can iec eevaed terminai extension
eff«tc? Thte recuurs.c thus had %cem% 10 support the %'iew beren.
buftoIrx dcanccd. For if. during thc passage orthlie spark acroas
the gali. a given M.M.F. i.. prodaced, it masî bc that ail parts ar
the circuit contribute le thi% production. Thse terminal plate, ai
thc tîranami: tint station, and il. connecting %%ire takc a part tt6e

j. lus Elearil Woeud, New Ymbt, V*ot.XX.p ;

charge aie weli as asty ather part af lthe confrivance. Tîten ttce
wire being for most part bigh above ground and nearl% pc.rpmn.
dicular ta il, affords very little inductive capacity, and igure i,
posibty nu retardation ai ail in il ; su ltat while the spark i%. îit.
ing b.-twecn the knobs ai the machine the terminal pla~te di..
charges, and this connecting wire for the instant ba% a flow of
current down its length jut as if il were part Oran utctu.,I circuit.
and ils clectro magîîetic eflects are probably more widespread
than those dise to the operation of otiter parts of the isutfit.

If this im the expianatian af lte itnproved reults it open%. up a
wide prospect for the simplification and permnanency af the 4%g
nalling plan:t.

Sornethitîg remariable litas already betn accomplisheti b) iio,
who, have labored Io bring about the resuits we have iiow iti and.
But having grown accustomed Ia the marvellousne-s or il l, anc
can read with patience the arguments lately advanced a-; to the
utter impracticabiiity of adopting the systern at ils pre..ett btage
for any actuat service. The expledient of employing hutes and
balloons Ia ltelp the mnalter out is regarded as the watN faîictre of
ltewhole. It serinsto e overioohed tisaIinpractice thc..cwould
lie replaced by saine high towers and a bill or two ai moderate
range. However, if wha is advanced in the furegaing lias any
acientilic foundation, the neceim.ity for extraordinarily high acrid
exposure-4 doe flot reaily exist.

An important circusistance sean>. ln warrant Ibis latter con.
clusion, als anc can readiiy cctnceive, ils siew ot it, that il i% the
wire itself more lisan ils hile supenion thal is eflicaciauq. Let il
6ie %ated that, in offcring the suggestion containced un the forego.
ing as Ia the part played by the kite.supparied terminal plate and
wire, it is reasoncs! that th.t volume ai carrent pas4ing down that
single wire ai the instant of disteharge cannet eaeiiy 6ie conîparet

ith the carrent that coursedt througit the big coul in the experi.
mnent described in the carlier part ot this paper. Whence, ihen,
its asumed widespread effects ? Might they not 6e due ta the
Nuddenncss siîh which the impulse moves? We have, onthe one
hand, a coui seit.inductive and sluggisb, as compared on the other
hand witis a single wire freie froin retardation. The lightninx
speed of the discharge maty do more execution alung t iat %ingle
wire titan nsany liies. the saine volume ofteurrent in the hampered
convolutions af the coul.

If this reasoning is sound, lte Une upon wh-Iich furtiter advance.
ment is ta 6e made is clearly indicated.

lndeed, the influence exerted by a single sire circuit ail a di-.
tance, even if in rallber a bad way as regardls retardation, bias
brnen siIdemonstratcd in actua practice. The instance is lutins!
recorded in The Electrician, l.onsdon (latits Apsil, s8gi; vol.
XXXI%., p.7-23): '*The cable cannecting ObanwithAchnacraig
having broket down, a gutta percha insulited xire jg miles long
sas ran &long tise groand fram Morve-s, sifi et on the Ile of Nail
the ordinary overhead circuit connectmng Craigourewith Atos was
made use ut; the distance intervenant between the Iwo paraliel
circuits sas about 3X miles. Uxing a vibralor as a transinitter,
and a telephone as a receiver, the ussial tleraphie traffic xsas
deait With unlil the cable was repamired.*'*

Nsow. considering this performance in the iight of the argument
aireadv affered, se sould expect that if the insuiated sire, inatrad
ottoring a cluséed circuit sîb altcrnating cuirentis (as is iinplied
bv te *1vibrator-), had been provided witit a sparli gap and a%.-
sociates! with the disharge appawAtus, it would have been tound
insmens4y effecive. Il is the scemrinif 'arrni se have for sucit
expectations titat situld give t6e sI.ngle sire firsit place in the
equipusent of the aignailing station o<16e future.

Titere are tso or three important points 106be borne in mmid in
conidering the posn'ibilities ot thse sireless lelegrpa tram tîte
startdpKint oiprictice. The %ystent, unleas capable ota mnultili-
catiosn of -unes4 - o communication, wili bc useleas for anv ex-
tenisive application. To bc reliable the apparatu% must nut bc
over-swensitive; if it can bc ma&- adjastable, and if near proxii:
sUtl admit otside range of adjast.ment, rendering the receaver in.
sensible to interteetces, a rough adjasiment i ib tis end sitl bc
chesen, even ai lthe co>t of nuincrous relay plants or station%.
Then, too, thee latter wili bave in be automnatic.

Thtis i% a h« bill of requireme.nt%, and a lot ot engineering
wili have inobe peformned ere il eau ail 6e rcaixed.

Thse Britisith Anserican Corporation of Rosisand are puiting the
developInent of their proçterties lo the tulicist possible exîcat.
Thse Jencke% Machine Cu. of Sherbrooke, tbrougli iteïr Rus.iand
branch, ha%-e supplicd itlem -tt qpcil pusmping apparat u% for
icr Nickel Plate and! Coluîmbia and lCocteny mims.

a
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swITcHBOARD AT SGHOOL 0F PRACTICAL
SCIENCE, TORONTO.

By T. I. RtosEtiRucul.

A %.%aiilttOARI) for experimental purposes or for
class work% must, above ail things, permit the greatest
latitude 'il making connections, or, in other wvords, pro-
,ïde a iaigh degree of Ilflexibîlity." In this respect it
differs iinarkedly from the switchboard of a power sta-
tlon, whose highest requiremeait is convenience in per-
forrning a certain definite service. This wvill perhaps
te made clearer b>' example. A street railway generator
i, required solely for the pupose of supplying current tn
c ertain busbars, then it is either idie or appropriately
connected by a switch directly to its work, and any
more rouind-about connection would be both unnecessar>'
and ver>' inconveflient. On the other hand, a dynamo
in a labciratory bas no one duty ; to.day its magnetiza-
tion curve or one of its characteristic curves nia> be re-
quired, to-morrow it may lbe run as a motor to obtain

lîghting. .Nnother peculiarit> of a laborator>' switch.
board is titat the total numlber ot connections to
be provided for i% likely to be many times as
great as the number ii tuse at an>' one trne, se that
te furnish every dynamo with suitable switches, rheo-
stats and a magnetic cut-out, would resuit in an cxtrrniely
unwieldy and expensive switchboard.

WVtb this introduction, the arrangement of the
switcbboard reccntly construtîced at thc School of Prac-
tical Science may nov be described. The two inner
panels seen in the illustration are of marble, 2 inches
thick, and 6o in. by 30 in. The arrangement of each
of these panels may be understood by supposing thirty
scket-sets, cach of which is represented by Fig. a, ar-
ranged in three columnls of ten each ; there arc thus in
ail the six columns, A,D,C,D,E,P, numbered vertically
downwvards from i to io. lit the uprigbt betveen the
panels are aiso, similar>' marked and numbered, six
strips of ten jacks ecd, the same as are used in metallic

SWITCUBIOAR> AT SCaaOOi OF PRAuTIrcA,. SdaEscaCF. T.OXero.

ils mecianical chan. cteristic; anntber day ils friction
and iron losses niay be nieasured. Or, te put it from
the po.nt of~ viev of switchboard requiremcnts, it is
neccssarv, within reasonable limits, to bc able to, separ-
ately suppiy the fie!ds with n>' current, tie armature
(as dynamo) with any resistance in circuit, or (as motor)
with an>' potentiai différence. Evident>', under so
v-aried conditions, ail that cari be donc without limiting
in saine way the pos!ible uses of the machine, is tn
provide at the switchboard two pairs of terminais, onc
for thc armature and one for the fields. This need not
neccssarily mean that tvo pairs df terminais at thc
swatchboard are exclusively dcvotcd te these purposes,
for iv means of a branch switch'board (or its equivaient,
a sel of Icads ending at convenient points) connection
from armature and fields may be had when required,
and at another time these points on the switch'board,
waîa their attached lcads, will serve for a différent con-
nection. It will thus be seen that a laborator>'
or general purpose stwitchboard shouid have inuch
in comnion with the plug switchboard used in arc

circuit tclephone switchboards. WVth fewv exceptions
each leeid te, the switch'board descends verticaily te its
terminal, and ail are rubber insulated and protccted b>'
tubes, which are sccured together in bundies. Referring
te Fig. i, the lcadq are indicated as connecting te b and
te the upper haif of c. The sockcts a and b are of cop-
per, With a tapered hole, which passes right through.
By means of a shoulder in thc hole drilled througi the
marbie, and nuts and washers bchind on the thrcaded
end of the stem of tic socket, the latter may be sccurcd
in its place and the connection cf the lead made te it at
the samc time on simply %crcwing sip. The upper and
lower contacts, r, arc held together by being securcd Ie
flat springs, arrangedl in a special way. They arc
somevha-t lippcd in front, and stafficicnt clcarance as
given thcm in their cylindrical hale. So long as the
two haives cf c are electrically conncctcd it wilI bc scen
that a and b are the actual terminais, and it is into
these that the t;apercd plugs of the connectons are in-
seried. These conaicctors are simply picccs cf rubber-
insulatcd wanc, of différent suitable lcngths, sccurcd at
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ench end to the tapercd piugs, and with itisulating
handles.

The use of a wedge consisting of two flat conductors
separated by mica, zacit connected to a wire and
suitably motinted, to intro>ducc into a circuit already
made up, an ammeter, tbe current COU Of aL wattincter
or Thomson balance, or other conductor of low resist-
ance i% borrowcd from aî siniiar device in -arc switch-
boards. Thei two halves ofic are intended to bc thus
forcd apart when necessary, and il is aur experience
that absolute continuity of the circuit can always bc
maintained during the insertion of the ammeter, the
ammetcr being in paralici betwcen the upper and lower
contacts of c before the latter are çeparated. On insert-
ing siowiy, the animeter reading increases steadiiy from
zero to the full amount. In the illustration will be seen
an adaptation of the idea which is believed ta be new,
a %Veston shunt is enclosed in an insulating box, from
which projecis a wcdge of two conductors insulated by
mica, one sccured ta each terminal af the shunt. The
branch wires to the WVeston vmmeter, of range 200 amn-

ci c

Vsc. a.

peres, at the top ai the Ici t panel,
are protected by a rubber tube.
In this way the extra resistance
brought in by the amineter
is reduced to the least pos-
sible. The illustration shows the
%Veston shunt in the c socket cf

circuit A2z. in this way anc ammeter nîay be used an
every direct carrent circuit on the board and changes
made if necessary as quickly as rcadings can be taken.
If the direction ai the carrent is not right for the amn-
nieter a reversai of the shunt immediately corrects this.
Advantage may be taken of this 10 mark anc end ai the
shunt and thus use il to distinguish instantly the polar-
ity af any current. Two pairs of circuits within rcach
aiso allow wedge connectars to be used ta obtain car-
rent for any other ammeter or wattmcter which may
bie placed on bracket dcsks near b>'. Reierring again
ta Fg i., p and q indicate sniall rubbcr insulated pres-
sure wirca wbich lcad to twa contacts in the jack of the
samie letter and number, mentioned before; thus but for
exceptions there would bc sixty pairs of such wires.
To connect wih these jacks tbrec Ilcords " are brought
tbrough the central upright, these terminale ecd in a
mectallic circuit piug which may be insertcd int any ane
of the sixty jacks and thereby cffcctively pralong the
corresponding pair ai pressure %vires te the distant ends
oi the Iwo light flexible conductors which the Ilcord "
cantaîns. Two, oi the three lend ta thc bracket desks
already mcntioncd, wvhec thev are intcnded for volt-
meters and thc pressure coiis of wattmeters. The
other ane return- again te a reversir.g switch in the
space just bclow the jacks <a smai double throw switch
adapîcd for the purpose); from this switch wires are con-
îinued ta thc WVcston direct current valtmetcr rending
ta i:;o volts, on thc right hand panel.

Dy this means thc voltmeter aiso may be quickly
transfcrcd fram ane pair ai terminais to another and
misuriements made of potential differenice, thc polarity
being indicatcd by the position ai the revcrsing switch
when rcaciing. *Wlien alternating current is used anc of
the two cords jusî mentioned mnust bcecmployed. Sup-
pose now that it is rcquircd ta measure the power ab-
-%orbed by thc circuit 1."4; a suitable wvattmetcr bcing
canncctcd ta the prcssure and current leads il is now
oni>' necess.,ary te insert thc wvcdge piug in E4c, and the

metacilic circusit plug " in jack E4.
Provision bas been made for Nevernl connections ta

he simultaneousiy made to thc city incandescent cir-
cuit (z ta valt) by rcpeating tbis in five socket sets.
%When it is desircd to conncct in parallel in an>' other

case this is donc by -the arrangement Of PairatlîcinK
bars shown in Fig. 2. Suppose, for instance. Bht 1
are the leads fram a dynamo and EiS, E9 id 3obo
stats, and 'il is desired ta absorb the power oi th
dynamo i these rheo'itais ini parallel, then on connrect.
ing B:; to C6 and connecting C7, CS and Cg> to E~8. 1.-
and Eto respectively (L.e. a 10 a, and b to b in cadi case,
remembering that aIl but the terminaIs shown in Fi;g. 2
are like Fig. i) it wiil bc found on tracing out the con.
nection that they are parailel as desîred. A study of
Fig. 2 wilI show that effectively ail the a connections
aire on one bar just as the b connections are, thus the
dynamo and rbeostats have their terminais rit two com.
mon points. The advantage of the arrangement of the
figure, however, is that carrent and power mecasure.
ments are made possible in ail the parallel branches.
The other set D provides for the possibility ol atiother
paralleling operation being conducied at the sanie time,
or by jaining the two sets, for paralleling as many as ive
paths.

But another use may be made of this double set;
suppose it is desired ta operate a threc-phase induction
mnotor Irom the threc-phase terminaIs af a rotary trans-
former, and at the same time to measure the electrical
power supplied to the motor. Connect the three rotary
transformer ieads to CGa, C.6b, and VGa, and the threc
motor leads to C74z, C7b, and D7a, interchanging tinv
pair of cither if the direction of revolution is not rightf;
this is sufficient for the aperation ai the motor. To
ireasure the power, howevcr, run a connector frum
eier of the renîaining b terminais on the C side ta ane
of the b terminais on the D side, then on introducing, as
already described, pressure and current connectors at
the sanie lime on circuit C6 and reading on a properly
cannccted wattmneter, then immediately moving both
wedge and metallic circuit plug ta the corresponding D6
comnections and reading again, the sum ai the two
readings gives the power (subtracting if reversai is
necessary to secure a reading on the scale). The sanie
method af measurement wou!d hold goad whercver
three wires are used, whatever the system, symnietrical
three phase, monocyclic, threc wire aiternating or direct.
Thec gencrai utility af the jacks for the purpose may bc
criticized, but here the circuits being limited ta i5o volts
no danger is f cît from this source.

As oniy a.few circuits are likely 10 be in use at once
in a laboratory, only a relatively smail number ol
switches need be provided. These are shown, on the

c
Aie

I ,-~

D
6,

Fir. z.

outer marbie siabs and arc double pole, anc bcing
double thraw and 1he allier sinigle ihrow. While fuse
blocks are arrangcd behind the switcbboard on ail cir-
cuits wherc they are necded, there arc also two rnag-
nctic cut-outs, an <l .T.E." and a 41cutter," anc a1t the
head ai cach ai the outer marble slabs. These, as well
as the switches, are providcd each wvith ils own switch-
board terminais, so that thcy may bc includcd in any
circuit ivbcn rcquircd.

It may be «addcd that the rather difficuît drilling ai the
hales was dlonc by the M2%cssrN. Fcnsom, thc brass work
flttcd by the Toronto Electrical WVorks, and the swîtchcs%
and outer marble %labs supplied by the Royal Elcctric
Co. The wiring was donc b>' Mr. A. Sanderson.
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CONVENTION PROGRAMME

Co.s;vFN-ios% HEAi)QI.ARTRs-W'.5tbSOR HOME., DOM8IION
SLIARF, MoS0lrtREAL, QUF.

BUSINESS PROGRAMME

9.30 A. M. Meeting of Executive Comrnitlec.

:C.OO .31. Opening of firsi seSsion in Convention 11aill. Winslor
Ilotel.

l'resldcn*% Addrti7s.
Rcadisig 'Minutte! of la,î 'Meeting.
Sccre:::;ry--Trc%-urer*s Report.
Reports. of Comnmit i cs anid Gencratl unc%

:.oo00 i General lh:sine.q
I'rcscnlation of l';tpcrm.
Di!sCus%ion.

(> 00 AI. Consideration of Reports of Comnihîcs.
Election of Standisig Comîmit tees.
Sclciion of place tnd Tisne of next Mcing.
Gencral I3usincst.
I'rcsentaîtion of IPaper.
Dasýcu,à!,îosi.

9.30 .>. Election of Omcice.

O.S1 F PA PERS.
Slow to OscrcSmc Some or the I)Ifrscd::vs Encou:ttted l'y Central Station Nmn

A. A. WVirhi. ftcnfrew. Ont.
(a) " The Urxon,nns Ownenshik nt an Im1.Fnant Kt)*-<4' l'lma fur th uicxlic-

Uon ofCod rfit our Suburban tamways).
(a) T Qui:by Sricw P.mp.-W T. lo.vîr. 'Monirral.
ExprieneAê of an lnsptor.-

1». J K. johntonc, Inspector cf Etcac r 1.r Tonto.
"The lectr3c Cuisent ini the RainV Riîcr Gold Nlinm-.

W.' W. Ilopin%. JL.S,.. C.E. etc.
-The lnpowîanct of ltoper Nlcoeho.s of Illuminîation

F A iIq,.man. %O.d%.. Il FL. New Gtasg.rw. \.S.
-i.Ic<trîc liraito:, of Wat 1'.ocMa l.îI. iCW:î Mazc. bMonirri.
-F.<Occmfs. in the IkIr Rougît.- Jamc% %lilne, Torcnio.

SOCIAl. FHATUILE.

7.30 r.-:.-Triparntind Mouni Ro-,al Ly ýpccîi Part- and Isuln carm af:cr.îîrdt
%istnling Irci:nc kailu.ay io lov:u on unotintain go '.cw hic aly unJet illu.

jIU~.D~ JUNE 29T51i.
1.0.r si 1:uî ato> 0 Ik il Telepî neCGompany Sne. Iuddinz. (')Srvc I{aioal

Cmpany'% power bouse: (-il s'x'cr bouse and wolk of the Lachine Rapids
Ilydraîuic & I.and Conpan>. returning so*cuîy ai 7.3o 10 ti.

9.= r.m.-Annual Asscocution llanqiuet ai Wi1ndsor Iit.

TomcksnAv. JeNr 30Tis.

I.O..-isil Io MCC.di uicr4>.
3.30 r-.j' t'si go R.o>Al Eletii. c.ýmp:OD . llzhd;n gzito .and L..ioq3. chen ?0)

14,ccil G.T. train g0 siài: b ot of the Chanhi Maoufacturing Company
ai Chanul Y.

ITiiosE Who have the succe..s! of Itally arrangcd by the local cOmmittce, the niembers of
the Canadian Electrical Associa- which are n% follows : WVilliam Thompson, con-
lion at heart must indeed feel çulting engineer; WV. H. Browne, manager
gratified that Mantreal was chosen Royatl 1Electric Company; W. B. Pawcell,

I as the meeting place for the eighth G. N. WV. Telegraph Company; I.. 13. NlcFarl.ane,
- annual convention af that societY. castern manager B3ell Telephone Company; %V. T.

The programme given above is Ronner, manager Babcock & WViIcox Company;
o ne wb:ch must at once appeal John Carrail, sec.-treas. Etigene F. Phillips Elec-
ta the members and the edcc- trical WVorks; R. E. T. Pringle ; AId. G. W. Sad-

urical fraternity as sugges-tive of ain interesting ler, Sadier & Haworth, af Mantreat; O. li-ig-
and instructive meeting. man, Inland Revenue

As xvill be scen, the Dcpartment, Oltawa;
papers tn be presented A. B. Smith, C.N.W.
caver a wide inne of Telegraph Compa:ny,
subjects, and it is hoped Toronto ; F. Il. Bad-
they wvill pravoke dis- gcr, superintendent
cussion, wvhich- is ane Montmorency LUght &
of tlheir most uscful pur- Power Co., Qutcbec.
poses Thenutharshave wThe personnel af the
given mnuch tîme and .comnîittee is itsell a
labor ta their prepar-a- .sufficient as~surance ta
lion, but their truc value lathe lmemnber; of the
can only bc extra cted As-~.~sociation thaz~ the
bya thoraugh discussian CsrosIEnQATs-W%%RIT:. ORFL. arrangements for the
ai the points and dlaims CntC'tainment af the
embodied therein. Copies af the papers are now ready delegates ard their friends wvill bc af the must campicte
for distribution ta members who signify their desire ta character. The visit to the many eleciric.il .vorkç, such
bc supplicd with samte. as the Chambly and Lachine plants, the Rayal

The social fecatures of the convcntion bave been care- Electric Company's lighting statlion, the Bell

Junt*. 8898CAN~AD1AN~ ELECTRICIUj NEWS
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Teleplione building, etc., cannot fail to interest every extremities. It was founded on the 8tlî of My 62
visitor. by Maisonneuve, a knight of the mediieval sclool, o

On the cvening of the 29tb inst. the annual banquet years after the visit of Jacques Cartier in 153;.! .(:11,,.
of the Association wiIl take place at the WVindsor plain visited the place in 161 1 and founded a1 tr.Idintg
llotel. It will uîo doubt prove an altogether suc- post on the site of the old Custom House Square. The
cessful function, andtihe generator of pleasant mèm- first clearing for the city wvas nmade wvhere the present

custom house no%% t.,nd,,
i' MMMontreal surrendered t

the British forces on the
1~. 8thof September, 1760,

% one year alter the capture
of Quebec. The Anteric.,ts

* captureti the city inî 1775,
anti it wa agi secured

-b>' the B4ritish the folloving
year. From that tinle for.
ward the gromth of the
cit>' has been well nigh
pheinomenal, mntil to-day
it bas a population of miore
th-in 275,000. 11 is said
that one-haif of thie popu-
lation is of French origin.

Thic principal streets or

Vià-w o -rr, ocK-A-'.No.-TRFt-the city running cast an~d
Vii: 0F uE OCEST MSTR-M..west are Notre Damne,

ories in the mintis of those wvho shahl be privilegeti to,
attend.

Altogether, the success ot the convention would
seem Io bc already assureti. A gooti representation
is expecteti froms Ontario, while the local attendance
is certain to be grenier than at any previous con-
vention. Aý5 statcd in the programme, arrangements
have been made with the Grand Trunk and Cana-
dian Ilacific Railway Companies for a rate of fare
anti one-third for tîte return trip. Shoulti the present
loiv rates continue, which now sems probable, the
retuirs ticket fromi Toronto wvill cost only about $7.
This shoulti prove a strong inducement to a gooti atten-
dance.

T'he -;tep% taken by somte towns and cihies in Ontario
towards municipal o%%nership have been the means of
increasiîlg interest in the Canadian Electrical Associa-
tion, tie uscfulness of ivhich is now acknowlcdged.
1El-cctric light companies have become convinceti of the
necessit>' ot organization in order to protect their
propert). There is also the problemn of the insulation
of clectric %vises, to meet the demantis of the Fire Un-
der%% riters' Association. These questions are likely to
bc fully considered at the forthcoming convention.

TUE CITV 0F NIO\TREkl.

Situated i a the heati of oceans navigation, anti as the
commercial metropolis of the Dominion, M.Nontreal
occupies an unique position aniong the chties of Canada.
W~iihin it-, box dier% are locaied great commercial institu-
tions ; public and cduîcatianal buildings unsurpasseti on
the continent of Anierica ; churches of t~ondierful mas-
sivencss andi architectural beauty ; a number o! public
parks andi squares ; these, with other cqually important
features, make the citv one of the nîost interesting, as
wechl as instructive, ;n the wvorld.

A1 fcw wvords of historical reftii:nce are necessary to
an understanding of the many points of interest, and of
the great strides that have been made by the city in a
commercial way. As ail Canadians know, Montreal is
built on an island formeti by the Ottawva river debouching
into the River St. Lawrence, at its western andi castcrn

St. James, Craig, St. Catharine andi Dorchester, and
on the first three of these are locateti many of the
principal commercial bouses andi public buildings. The
main streets running froni the river towards the mnoun-
tain are St. Denis, St. Liwrence Main and I3leury.
The WVindsor hotel, the heatiquarters of the forth.
coming convention, is locatoti on the corner of %Vindsor

PROF. IIOVEV.
i> can yo pidSine.MGI n~eiy

and St. Catharine strects, overlooking Dominion Square,
anti near the C. R.R. and G. T. R. stations, of which
illustrations are given in another part of this paper.

The churches ot Montrent are one of the greatcst
attractions to visitors. Forcmost o! these is St. Petcrs
Cathedral, on Dominion Square, andi which may bc
viewcd from the Windsor Hotel. It is bcing built alter
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the imodci Of St. Peter's in Rorn, was comnienced in
Io6, aînd i yct iii course of completion. Thle clîurclî
.01( l)arnie, opposite Place d'Arnies Square, ib also
built -itter the style of a cliturcli in Paris, and is said to
have ctist Sb,ooo,ooo. The oldcst church inithe city is
.\'aire l)îne de Bonsecours, erected Iin 1771.

ECTRICRAL 14BWS

separate structures the Engineering building, the
lPhysics building, and thle workshops. Prof. Bovcy,
u hose portrait appear-s n1 tlle opposite page, i. Dean of
this taculty, and Mr L. A. 1ilerdt, E. E., Ma.. E., Denion-
strator in El1ecîrical Engineering, wvit1î charge of the
electric liglit plant. A description of the clectrical

4

V'ikEW OF VICTORIA SQUARF, M,%ONTREA1I

McGill University, wvhich is intended to bc visited by
the delegates to the convention, is one of the grandest
educational institutions in the world. Forty-seven acres
ofland, on which the buildings stand, together wvith the
surn of ten thousand pounds, was bequeathcd by li-on.
James McGill to the «" Royal Institution for the Ad-
vancement of Le;trning," ho establish a college for the

laboratory appeared ini our May issue. We cari safély
predict that visitors w"ill here find inuch of intcrest.

Among the public buildings of importance ini Montreal
miglit be mentioned the Court House, Bonsecours
market, and the City Hall.

The tbree most rioted squares are the Dominion, Vic-
toria and Place d'Armes, views of which are shown.

_wk
M

te e

ý ýàc_

1-OR
purposes of education. WVith these funds the prescrit
institution %vas commenccd, and, by donations re-
ccivcd since, there have been crccted large and thor-
ouizhly cquipped buildings for the différent branches of
learning. The department of the Farulty of Applied
Science, in which members of the Canadian Electrical
Association will be most intcrested, cortsists of three

Reference hins already been made to the first of
these. Victoria square: is situated betwcen 'McGill
street and Beaver Hall hli, and uipon it is a colossal
bronze statue of Queen Victoria. Place d'Armes, bc-
twcen Notre Dame and St. james; strects, is surrounded
on four sides by important buildings, the New York
Life, in wvhih arc the Mlontreal offices of this journal,
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fortming One section. Mint Royal Park, which May bc
rcached l'y the Incline raîlway slîowin in the acconmpanly-
ing cnigraving. LOvcrs 430 -Icres Of grouad, aînd riscs
Over 7(X) fUi't ahOve the level Of the St. 1Lawreilce river.

Oile of thc most important engineering %vorks yet un-
dertaken, the rebuilding (if the Victoria bridge, is now

INCLINL R.AILWV TO MiOUNXT ROVAL. PARK.

mn progress,. The old Victoria bridge, at the time of its
ercction in 0859, %%as the greatet in the %vorld, being
ncarîs two mile% in length. It is said I0 lim e cost
Sfl.ooo,ooo. andi to have occupied near> six )cars in
building. though tà%ed onlv l'y the Grand Triîînk Rail-
%vay. 'l'le n ew bridge 'L il] ha% e îrackis for sîeanm rail-
way% and eccttic car%, besides a road for %chicles and
sîdcwalkis for pedestrians, a ficature which
Udal IIe gre.îfl% trprCttl bN Ille p%1NilC.
l>urmnglj tontruction traflit: 11;1 t.ontîiîed

,nt ess.titl), this being made posblc b> the
utiliz-ation tif portions of the old bridge.

ELECTURAL 1- LATI. RES.
Elecî ricallçe, Monireal is beyond doubt

hIe nit.%t tt;«cti; e citv in the Dominion.
It is itting, perhaps, thant reference %hould
first l'e miade Io the electric riwso!

uilî erc are ilirc dmstin,.t %3>tem.,,
%.the Noilire.il Street Riw>,Mnra

Pairk atnd Island Ralaand Montreal
BeIt L.ige Railiway. six Vears ago Ille
Montreal Street Railwa) was changed to
cleciri,. tratction, and Ille companvy fhae
nerw iii oper;îtion o'er eighty suites of
fond The crolling %toi k conisîsI of neatrl%
.;oo nmotors andI trailers. The power
hotise, cn IVilliani street, is z90 x 2:13
ect. Ill the euigine and dynamo

rooni ire Iocated xwelvc 1Edison genera-
tors of 200- k<. %v capacity cachi, %i\ niultipolar gencra-
tors of -,00 k.w. capacity, and a 4.500, h.p. Laurie
Crnginle inist;lled lasî sumimer. This enigine re-
placet! six Corlis;s compotind engines of 6oo li.p. each,
whicli %vere iii use at the time the photograph was taken
from whlîi the acconîpanving illustration of the power
station was made. AXn intcresting fcature of tbis in-
sItllattioni is the switcliboard, which is 6o feet long and

i i feet higli, constructed of terra cotta lumlber.
The entire equipment is very comiplete and inter.
esting. The oflices of the cornpasiy are at the corner or
Craig Street and lace d'Armies, INr. F. L Wanklyn,
whose portrait wc give. heing general mlanager.

The Montreal Park and Island Railway afïords Ille
lmans of visiting the mal> beautiful suburbs of .Mont.
real, passing, as it does, through a most picturesque
country. *rhere are two main Unes, with soni1e twentv
miles of track. The Sault.au-Recollet Une ruas up St.
Lawvrence street, thence straighit across the country to

Sault-au-Recollet, or Back, River. The Cote.de%.
Neiges, or Outremont line runs up I3leury Street and
Park avenue, through Montreal annex, Cote-des.Neiges,
Mouint RoN ai Ville, ard Not re- Dam e-d e-G races, makring
a completc circuit (il both mouintains and connecting
%vith the hnes of Ille Montreal Street Railway at West-
mouint. Places of interest along the route are Ille
Monument National, Shamrrock, lacrosse grotinds, Con.
vent of tlle Sacred Hlcart, Ilotel Dieu, Royal Victoria1
Ilitipit.il, Mokadruins of Vàlla Maria Convent,

fil.

D0>11IxON SVARE, MONTRF,%L.

and rtumcsrous hisiorical landmarks. The powver station
ot the company is located at Mile Enad, although it is in-
tended to build a larger generating station wvhen ail the
proposed lunes of the company have been completed.
.Nr. Chas. A. E. Carr, whose genial-counenance
is portrayed on another page, is gecerat, mana-t
ger.

The sYstein of the Montreal Beit Line Railw:ay has

Pule. 1898
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rccenitly been put in Operation, and conmprises thirtelci Su rnutcbf
ililes of track. It is intended to serve the lower part to aniother bi
of .'loiltreaI Island. The flte leaves the Canadian l'aci- and potver,
fie 1Ra.ilway at H ochelaga, passes througli the munici- its iimmuiediat

p.-lities of Maisonneuve, Longue Point and Point aux plants of the
1-remibles, and, fotlowing the course of the St. Lawrence

river, reaches Bout d'Isle. At this point tlie cars are
connected by a steam ferry %% ith the tovn of Charle- Lachine Rap
magne and other points. The power bouse is buit spection of
near the centre of the line, and contains two C.G.IE. gramme. C
generatOrs Of 200 to 325 kilowatt, three Goldie & 4Nc- Most compre
Culloch conipound condensing Wlicelock engrines, yet underta-

aggregating 70o 11.P., %with necessarv boilers and othcr nearinig coni
cquipment. he cars compris e nine open and four concrete dat
closed. in addition to an electric frcighit locomotive. river at Ille
The manager of the road kq MNr. J. P. Mlrk.Mr. Montrcal.
John Roivley is superintendent, NIr. Robert WVclslord, powcr to to
engineer, and Mr. C. Ii. WVright, son ofINMr. el. A. and direct c
Wright, of Renfrewv, electrician. mission line

Mit. C. A. E. C.%uit,
NI.t,.Igr M,:tci .r~and, I 'Iard R3tite.y.

ids 1 Iydraulik and L.and Comipany, an in-
viiich is included iii the convention pro-
:hambl>' i the hecadquarters of one of the
~hensive power and transmission schemes
eni on the continent, and which is now

apletion. The source of powcer is a large
il and genea'ating station on the Richelieu
village of that name, zS miles distant fromi
It is intended to transmit 20,000 hlorSe
the city for incandescent and arc Iigliting
urrent motor servize, the Main power trans-
ta end in the electric Iight stat"on of the

or the electrie railway systelnîs. Turning
rancht of the clectrical industry, via'. Iiglit
,ve find %vithisi thle city of 1Aontrc-al and ici
e vicinity the two great hydraulic-electric
Clîanibly iNlanuitf.itturitig Comîpany and Ille
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Mit. W. li. BItOWNE, hloutre:l.

MRh1. W. T. lîoss~im. Momtreat. MR. L. B. M1CARLANE, Monireal.
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Royal Electric Company, by whom the work is being
carried out. From early days there wvas a wooden dam
betwveen Richelieu village an the one side of the river
and Chan:bly on the other. This lias been replaced by
a nc'v structure, whichi is one of the finest examples of
hydraulic engineering on the continent. It consists of
a massive concrete dam 2,ooo, feet long, in wvhich, as
anr integral part, is buiilt flie power house. The dam
consists of threc portions, 1wo of wvhich rua perpendicu-
lar across the course of the river, while the third and
mniddle part is parallel wvitlh it. In the lower third of
the dam is built the power bouse, a structure at steel
henis and brick walls, 308 x Si feet. The upper level
wvill contain the switcliboard, controlling devices and
offices. There will be :,2 turbines, each 46 inches in
diameter and oi 66o h.p. capacity, niaking a total of
over z t,ooo h. p. Each gang af four turbines will be
directly connected to a 2,o00 k. w. "«S. K. C. " generator,
giving tivo phiase current at 6o cycles per second and
gencrating iz,500 volts. A viewv ot one of these ge--
erators is sliowîî in the advertisenient af the Royal
1-*lectric Company on another page. They are of the
induction type, and the insulation is necessarily niost

msieand susata.Among tlie many interesting
Icaitures of this plant is tile novel nietnod of carrying
the %vires over tlie new Victoria bridge.

The works of the Lachine Rapids Hydraulic & Land

Company were completed in tbe fail of last year. As
implied by the name, the water of the Lachine rapids is
utilized. The hydraulic machinery, wvhen aIl is installed,
will consist Of 72 Victor wheels Of 300 h. p., and the
electrical installation Of twelve 750 k.wv. C.G.E. thrce
phase generators, direct connected to six water wvheeIs
anid opcrating at 4,400 volts at 175 revolutions. The
company practically bave four stations. Their sub-
station at the corner of McCord and Seminary streets,
and the Standard Light aild Powver Company's station
both obtain power from the rapids, being equipped wvith
direct current apparatus driven by synchronous motors.
The sub-station of the Citizen's Light and Powver Coin-
pany ait Cote St. Paul wvas destroyed by fire a few
mionths ago, but is nowv being rebuilt. Thec Lachine
Company also supply power le the Temple Etectric
Company, in which they have a controlling intercst. A
fine new switchboard has recently been purchased. It
is made of blue Vermont marbie, witb specially designcd
switclies.

The lighting and potwer stations of thc Royal Electric
Conmpany have been entirely reconstructed on the niost
improvcd nicthods within the last two ycars. These,
together wvith the extensive works of this company for
the manufacture of electrical apparatus, wvill doubtless
prove a special attraction ta central station managers.

The fine new building of the Bell Telephone Company
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on Notre Daine strect wvill wvell rcpay a visit. The
equipmcnt of the exchange is most complete and up to
date, as becomes the headquarters of the company.
The bead offices of the G.N.W. and C.P".R. Telegraph
Comipanies, locatcd on St. Paul street, %vitbin a block of
eacb other, should also be visited.

Nor should wc overiook the manufacturers of and
dealers in electrical supplies, wbo, tbrough the niedium
of this journal, cxtend a bearty welcome to members of
the Canadian Electrical Association and their friends ta
visit them. Ness, bMcLacen & Date wiii be found in
new premises at 419 St. James street ; Royal Electric
Company on Queen street ; Canadian General Electric
Company at 1802 Notre Dame street ; R. E. T. Pringlc
at 216 St. James street; John Forman at 644 Craig
strcet ; Alex. Barrie & Co., manufacturer electric wvircs,
ai 589 St. Paul strecet; Munderloh & Company at (>1

St. Sulpice street ; Montreal Electric Company at i8<)S
Ni)tre Dame strect ; the Etectric Repair & Contract-
ing Company at 621 Lagauchetipre street, and F-red
Thomson & Co. at 7 Chenneville street. The fac-
tory of thc Eugene F. Phillips Electrical WVorks, of which
Mr. John Carroll is manager, is at Point St. Charles. E.
A. Wallberg, sales agent for the Kingsley water tube
boiter, is located in the Bell Telephone building. The
J. C. 1McLaren Belting Company, 294 St. James street,
wilI also keep open bouse during the convention.

Visitors should not rail to inspect the permanent
exhibit or steam plant accessaries at the offices of Bah-
cack & Wilcox, Limited, 2o2 St. James street. The
building is better knowvn as the Mechanics' Institute,
and is situated on the corner of St. Peter street. Al
Windsor and St. Lawvrence, Notre Dame and 1'. and 1.
Lachine cars pass the door. In addition ta installing a
fuil sized working model of one or their forged steel
hoilers, erected witiî brick eetting (?n structural iran
foundation resting on concrete footings'in the basenient,
Babcock & Wilcox exhihit in wvorking order, automnatic
damper regulators, recording pressure and draught
gauges, gauge testers, safety valves, steam traps, feed
water filters, expansion joints, and ail other stcam plant
accessories. Or the thirty odd thousand horse power
or boilers listcd on the officiai inspector's records in
Montreal, Babcock & Wilcox have supplied over 8,ooo,
h. p., or 25 per cent. At the Queen strect and Solimer
P'ark stations of the Royal Electric Ca., Montreal Street
Railwvay, William Street Power House, Bell Telephione
building, New Vork Life building, AfcGill Callege,
Notre Dame Cathiedral and many other places, visi-
tors wvili find large installations of Babcock & Wilcox
boilers.

Some of the natural,* artificial and electrical features
of Mlontreal have been briefly outlincd in this article ;
there are others or equal interest. \Vhat bas beca
written shouid he sufficient ta induce every member of
the Canadian Electrical Association ta endeavor ta be
prescrit at the forthcoming convention and participate
in the programme whicb bas been prepared.

J~.ne, i8gS GRNADiP~'J B CT1~iChiI.t ~4BWS
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BELL TELEPHONE COMPANY'S LONG DIS-
TANCE LUNES.

mmîî acconlpanying nnîp shiows the long distance files
andi offices of theic Bel Telephone Comipany in the
provincel; of Ontario and Quellec, for particulsirs of
which the render is referred to tlic article i our April
issue tinder the lieading Il Long Distance Telephony
ilu canada.- mie comipany have tlo% iu operation l
tiiese provinces 6,095 miles of poles, hearing 111..67
miles of wvire. Connections balle been establishiet witli

,,,ost iligellitu and uiseful dcv ice called the citlctulagr.Ipll.
ie purpose of this littie machine, of wihicli nui illustra.

tion is givenl bclow, ks to check autonaticaîv Ille
time occupieti by a conversation. It is elicasedl in aî
stand, the face of ftie machine bearing an exact rescnîb.
lance to an ordinary dlock. Two duals on tlie left iidii.
cate elapsed limie ; the first uial and pointer malle j
coniplete revolution in five minutes, and the snltlc.St
division represents one-quarter of a minute. 'fi*e
second (liai and pointer niake a complete revoluitioni il,

0

L A ~

the long distance syteni of the A.îîerican' Telegrs.ph andi
Telephione Company andi aliliaîed companies in tîte
U'nited States, aflordiiig a systeni of direct comlmunica-
tion as fa-r souili as Virginiza andi Tennessee, andi fromi
the cihies andiîwn of the Atlantic scaboard wvestwvard
to Nebr:asa.

'l'le efficient service tiîo% afforded by long distance
tellephonie fines lias bectî quickly recognizeti b>' the coni-
mierdiai world, the puiting mbi operation of Ille service
appearing te ininmcdiately create new business-that
which coulti not bc donc eisther by miail or lelegrapli.

Weare itiformti by tlie Bell comp any that conversa-
tiolîs are now frequcut froni Ottawa to Baltiniore, andi
froni Moîîîrcal to Cincinnatti, Pittsburg, Plîiladclphia,
Ciiic.alo, P>ortland, Riclînionti, Virginia, F-vanston,
Illinois. and otlier distant points.

fl order to niake the service as efficient as possible,
and aiso to ensure perfect accuracy in calculating the
tinie for which a% custoilier is chargeti, the Bell Tele-
plione Company have reccntly cquippcd ail their princi-
pal long distance exchanges in Canada with a novel but

MNAI' SIIOWJNG Bl..TEL

one hour, and the dial is divided into periods et ive
minutes cach. The rnethod of tising ks as followvs :At
the beginning of a message a blank card or ticket isin

BELL TFI.EPIIOSiS COMPANVS CALCtCi.ARAIIII.

serted in the slot at the front of the instrumient naanst
the guide, and ks shoved to the right until it fits in the

june,
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corner ; tlie right hand lever is then puishcd backward
and 1lnrward ; this records the tirne af day and also
makes an impression of the two chaIs at the left, but not
of the pointers. At the conclusion of tlie message the
ticket ks again insertcd in the slot in the sanie position
.1S bciore and the leit hand lever is ptilld iorward, thus
printing in the centre of the two lcit hand dials tlie twvo
pointers, which wlvI point toward the figures which re-
present fhlIngth ot time which fias elapsed sinice
,lie first impression wvas made, and is the exact time tlie

ta go forward by the new C. P. R. steainslip ,*rart.ir,,,
whicli lhad been puirclîased for the lIondyke travel.

Tihis cabie %v'as suiccesslullv laid on April 8iiî, directly
frami the steanisliip, froni Vi'ancouver City ta Departure

s..

'-e

'I

s
-- a.-.

D 5 T

LONG DISTNCE UNES.

speaker lias occupied the vire. The time is guaranteed
tob~e accurate, the clock running continualiy, noa matter
wvhether any person is speaking or not. The device,
which bas been patented, bas proved a great boon ta
operators as wvell as ta the company.

C. P. R. GABLES IN BRITISH COLUMBIA.
liiii telegraph business at Victoria, 13. C., increased

so largely during the past year that the single conduc-
tor cable across the gulf was found insufficient ta carry
it. Owing ta sorte injuries received through contact
wiîlî electric light wvires in Vancouver, the cable could
only be wvorked duplex. In addition ta this, part ot
the uine was bujît tbraugh the woods and wvas subject
ta interruptions from the severe wind storms which
sweep across that district. Last winter the Canadian
Paciflc Railway's Telegraph Department ordered a new
three conductor cable from the Telegraph Construction
and Maintenance Ca., London, Eng. The factory wvas
worked night and day and the cable completed in time

Bay, near Nanaimo, iroi wvlience connection is nade
along the E. & N. Ry. with Victoria. One conductor
is used for the present through wvire ta Victoria, and
can be wvorked quadruplex. A second conductor ks
connected wvith the wvay wvire to Victoria, giving V'an-
couver direct connection with ail intermediate points.
The third canductor wvill be connectied ta a iiew throlugh
wire ta Victoria, now being erectcd ; this cant also he
worked quadruplex, sa that iii emergency nine circuits
can be utilized between Vancouver and Victoria. The
old cable lias been picked up, ail faults ctit out, some
newv single conductor cable added, and was laid on May
2ist betweeri leeclîer Bay on Vancouver Jsland and
Crescent B3ay ini Washingtoni. Land lines will connect
this %vith Victoria and Seattle, and, 1wv the end of inne,
Victoria will liave an alternate route.« A fewv years ago
there wvas a c:îble direct from Victoria to New Dunge-
ness, but it had ta he abandoned owing ta tbe arnour
being destrayed by galvanic action, caused by copper
veins in the bottom of the straits. On accaunit of these
veins the cable wvas nat replaced, but it is hoped tliat
thie new route, via Beecher Bay, wviIl be free fromi theni.

The work ai laying and picking up tiiese cables was
done under the* superintendence ai Mà%r. F. B3. Gerrard,
of the Commercial Gable Co.'s staff.

Thc jetickes MaI.clbisieCo., ociiecrhrookc, Que.,haceuîd
the Athiabasca mine, NebNos, li.C., w:itI comiffle Iîoutisîg outatI

and boiler.
D). S. 'MIArtlitr & Coi.. of Neison, 13. C., .cre deeloping ilicar

prap)crtncs,.:cnd rccntly purciîased tlîrouugh the RIn(br.'ucf,
ofl the Jcnckes 'Machine Coi. one ofi thir cociktc Iîoisting
plants.
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WAI l AI P.tNi lAI<3II'SONl, Sissîeîî,îcîWtrrka rlei fa ilsî Plant,

gleciteRoad rInTIS: Metropalitan Street Railway Comi-

New York. pari)-, and the hr AvneR ioa
Coampaîny, ot New V~ork, have mnade

applicat ion te file State Railroad Comminssionî for per-
isionI to change tlîe motive power on the varius

lites nul A niO% opcratcd h) edectricity. I t is said that
these changes will cost thirty million dollars, and will
appi> to abouit A 50 mile% tif road. It is% probable tlîat
the undergrounld conlduit will be adoptcd. %N'lîen thc
inîproa, enicîît% a~re sotiinpleted both tiorsýe and cabie povt er
tvill be dlei away> %ith.

A AA1.Al)sunînîarv of tile tire lasses-
Central Stations As i aaa il eh ie ,sow ht

Fait Risas. iCaaail ebleesh wt t

central stations for electric liit and
power are hy no tucalîs uindesirable riNks for insurance
companies. Comiparatively fewv stations tire destroyed

os- s;eriously i njured by tire. Indeetl it wotuld seeni that,
osaillg b thecir operation at nlighit, wh1en the greater
percentage tif fires occur, the danger i% to a large ex-
tent iiii.ied. This being thle case it is probable that
:îll cnt ral S;tationi maînagers have not given suflicient
attention to the adoption of proper nietliods for the pre-
vention of rire. 'lhle t»nderwvriters' Association ks nowv
havissg anr inspection made of central stations in On-
tario. witlî a view to learning hio% far they mleet the

demands oi the association. It is therciore in tlc in.
terest af tlîe clectrical indtîstry that reasonîlle pr..
cautions ag.tint rire be taken by the owners; of light
and power %tations. lit this connection we tniglit point
out tlîe ilecessity for a more tîorotîgli uîîdrNîîuîtig
between the Undervvriters' Association and dise ciectrical
Conîpanies. MVille it ks desirahle that the deîîîjitds or

the underliriters %houloî be coilipled %vith in so fair asis
expedieîît, sorte i tieir requiremients are belieted ta
Cause unnilecessary hardsuip. Thîis not only) aipplies toi
central stations, but also to electric wiriîîg of hîAiiigs.
We hope that tlîis suhject. will le brotught tAti uandt ftAllv
discusseil at the fortlicoming convention offictet ;li

diaiî Electrical Association.

ruE National Electric Liglît Assui ttiull
giectutcal Conventions and the Illinois Street Railuay \sca

In hicgo. tion held thecir alnttal Conventions1 i13

Chicago o11 Julie 7th, 8th anîd 9111. At tîxe former Nlr.
W. McLea Walbank, ai Montreal, read a papler on
-'The Cost of Praducing El1ectrsc Power b) W.îtcr
Power iromi Lachine Rapids." t  A paper oail eiea
Distribuîtion frant Central Statioîîs b3' Alternatitîg Ctir.
rents,'t tas presented hy MNr. Il. A. WVagner, of St.
Louis, and a compiînion paper on "Genferal Distribuitionî
front Central Stations by Alternating Ctirrenits," by Mlr.
Louis A. Fergusan, af Chicago. An interestingicéatuire
ai the programme wtas an illustrated lecture on «IElec-
tricity D)irect front Coal,'t by MNr. joseph MtVeî'lr, of
Netv Vork.

1., view af the agitation by a section oi
Coat of

if iagara Power. tlie press and camnîunity iii favor oif
aîtenipting ta bring electric pawerfr0133

Niagara Falls ta Toronto, interest attaches tai a sclicduile
ai charges recently adopted hy the Cataract Power ;and
Conduit Ca. for power delivered in Buff'alo, tlle rates
being for three-phase alternating current delivered on
the premises of the user at a1 potential ai 2,200 volts
For use nat exceeding 1,000 units, two cents per unit
for use exceeding î,ooo units, but flot exceediîîg z,oao
units, the rate shahl hel for i oo00 units twa ocnts, per
finit, and for tlîe excess ane and five-tentlis cents per
unit ; for use excceding 2,000 units, but not excecdîîîg
3,000 nuits, the rate shaîl be, for 2,0oo tuitS ane aîîld
five-tentis cenîts per unlit, atîd for tlie excess aile anîd
twvo-tenths cents per unit ; for use exceeiling xo

uinits, but îlot exceeding 5,000l units, tlîe rate shaîl bc,
for 3,000 uinits ane and two-tentlîs per unit, aîîd for Ille
excess ozie cent per unit; for use exceeding 5,0o(0 t'Ill(-%,

but flot exceediîîg îo,ooa nuits, thie rate shaîl he, for
i,000 trni1t one cent pet unit, andt for theC.\C% ecs itghî.
tendils ai a cenît per finîit ; for use exceediîîg io,ooo
units, but not exceeding 2o,ooo uinits, the rate shail lie,
for io,ooos units eight-tenths af a cent per nuîit, anîd for
the excess seventy-fîve hutndredths of a cent per unit
for use exceecflng 20,000 uinits, but flot exceediîng .ja,oo
units, the rate sIîail bc, for 20,000 untlits SeVCgIîtv-Iive
hundredths ai a cent per unit, arîd for the excess seteti-
tenths ai a cent per unit ; for tise exceeding 4o,tKso

unit%, but flot exceeding go,ooo units, tlîe rate shaîl hie,
for 40,()00 units %e%-en-tenths of a cent per unit, and for
the excess sixty.six lîuiîdredths ai a cent per nit ; for
use exceeding 8o,ooo units, the rate siîall be, for So.o<.a.
uinits sixty-six hîundredtlîs ai a cenît per unlit, and for Ille
eccss sixty-iotîr htindredths ai a cent per uinit. Tîr
will be ait additional charge for 1« service " ai about 75
cents per horse power per montlî.
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CORROSIVE AND SCALE-FORMING AGENTS IN

BOILER FEED WATERS#
DYv Wt. Tiioiio4.

(AiTICI X 6).

111'. <g cottsidered tlt! scale forttîitîg liroiterties (if variolis li-
istriili' colt8illted it i ual irai %air%, il ntuial aly litow reqîtires

at*<i.iiion to be Jrawtî ii rentedial tteasirts. I*Iels wt' Vais
11111) it a g'tîeral wvay, sitce coniditions or if<se~ attd h.i

urtti", M fecti waters vary so widely; it is obvnotisly ittt;o'tle ta
'y. ltaiat'. single tîettoui to suit aillcs llerfec 'îiy satl.sfar-

lot%. rî'%slis cati oiti bc obtauted by intîivicial exaîtuualtils or
.î'.<' takittg jtUo t'otsider:îtiontî ol y cotiditinaîd ual tire

f ttittitC l feed %vaiers, but also tIlle conitti of bervice attd
of bolierli or othetr lte.titîg applarJilits it tt5.se

%Visite ive canio la>' dowtî a riste auui foîrmuala adapled lit eac'l
%%0' cati,M aI iast, ilitieiligetiily <lisets i lie LUal ire of tilt re.

tiliiu is our de.sire il britîg tltt,.aiit i titis way, i hope,
eîî:tbilis e esîgitteer ta have reliabie ua a îad for lui% gîuidatite.

... lel>pouited out dtriiîg lise early stages of these articles,
Ile !cluul I tipustiiles cotîtaitted it ise féed wstt'r niay lie iii eïiter

,if twtil 'dtiiotiitslien dld sileciiauieaiiy, or held it solutîion.
Tige tr*l af these lias quite as important a bearitig uposi fiuai

fl5tt ,,lias lise latter, and requires just as car'fui conidterak-
stu stce, iîowever, tnatter lield in nieclaiaucai stiîsîîeiot re.

qUires îiothiig but tuechanicai treatutient or filtrationt te effeet re-
tmo.* i ltle%ielicti doul; tot ilnvoive auîy serloîts dhiictilîy. l'ie
tîriler t'astîot htujress tao sîrongly. iîever, iîpon lus readers the
sMr gre*î hiportance lthat tli kind of intptrity lias %fiont fortia-

lt,,' tif %cale. It is coiriparaiiveiy casy lu îuany districts, for
V.mtr'l reasoits, for tue punîîps t0 be cotihntîaily deiivering ta tue
NIutts 'aryîîîg qîtaîtlîes of flnciy divlded clay, saîîd, etc., Mien

waîcttr ou1 surfatce of source of sîupply aîîpears (0 b>u îerfécîiy clear,
andI 1 reNetice of Nuci inîptrîlles f lot Cvdtt %usperied tti Ille etîgi.

litcr tiuids lus boilers coaicd wvitii ihick scale of a tîtosi dangeroîts
î % p. Were there is lise lilgittest danger of aîytîiutg luke titis

occur îiî, eîgîuers s ioîditîsist <ipon a first-ciass lîeritîg ittedhtaîti
beîttg islaced bettweeîî soutrce ofmsippiy and boilers,. aud sitiail first
'o,î of a ruat Iirsut-class articie of titis lcind %vil] bc aistjîiy reLpahd
la ate.r), '-'tort titue.

The idea that att>' ind cf waîer wii do for boiter féed liirposes
%o lontg as il is Il wet' is far to prevaient. The lprestce of

suct ttiuîrhtesas are ît.tîally fil witi in luitcch:iuicai l puit
hsaver> imtportat bearing (lit scale formtiîon, e.sîecially so iu

tie preeuîce of %lits of limje atîl inagîtcsia, antd the extractiont of
m;tl ter)à i i îeeit:îîcai sitspeîtsioîî fl very malt> cases targuily
tend, fl oity ta rcdtce, but t0 actuaily pre'.ent lthe formîation cf
swaie, and lise firsit importat reciuiremî'uî iecessary for lise build-
ing til <if a gonîd l'eed w.Lter i% tîtat i stoîtild be cleait. As a int-

te'r cif facl, itîsoitble talr it stspeisi sitoitd iii io case bc
aliotted i 1 exceed .ýj grains pergailoît. If care auj jtsdgtteutî are
exeregieti a good filiter caît bu asl scîîred, set up, anîd kelit
ceetit, auJd a very large proportioni of the utîtier liîed it itectaiti-
cal ssi'til reîtîoved.

lijîtitrities it soltticît are of qitile a différet cias', iuasintîci as
lise%- cannoî be extracted by muire miecîtanical filtration, silice by
htsig iît soltion iii lite wvater tey wiil pass Ilîroigi the finesi

fluer.andit .ta conseqlîence before îiîey cat be extracteda. chantge
ofsite imîlist take place, and titey uîu.il be ciîauged front soliîbie

to itisoluble saîts, witcreby titeyappear lu condition firsi nientioited
and %st a position t0 be extracted by purcly mecîtanicai anis.

Before proeeediug lo discuss itcw tIbis caot bc brougit about, 1
wis i riefly ta refer te îuy flrst article on titis stîbject dcaitg wili
flicapîplication cf electicai carrent for îîre'.'cionci c crrosiotl.
A great dea lia'% becît clainîed by '.arioîts inventors auJ writers as

il% stiei adalitability, cf miellodi, of titis kind for prevcuîittsg te for-
miationt cf sca t e attd efflecthtîg ils reuîo'.ai after formaion,. Ili
soute iîttauces rcnîarkable siiccess ivas attaitted, it nîauv- îilitru

i'ontiîlete failire restitced. 'iThe metiiod lias flot beurs untivers.aily
nicîsfitor caus il be, for man>' reasons.

i ii.'e already 1toiittcd oi iht there are certaint scak". siel a,
ilioc forturd fronît tite carbonates of limet antd ttaguiesia titat aire
tait vcr>' comtpact, but utorous aud casiiy peitlraled by flie water,
co:eNtctiteitly flic %vatr as>reacites the bolier -itieli, and wviett
t'rotgiî 11110 cotact wiiiî a voitaie current decomtpositicit of lite
wacr as an elcrlt esii, and the iydrogeit gas bitities
îJilis forut ou Ilte irant plate t.ery sonn forft a ti)ilîliiui cf iîydrs-
geit gas, inlerpesed bel weeu lite %cale aiJ Ilte plate; as:a cotrse-
qiietce, scalL' iavisig poor aditeive qîtalities soon leies off'. Stîci

aî remii cauinot be obtaitîed excep in luise presetîce cf fai;riy puire
Carbonate scaie.

Oliter.scies sucit as are fornted freint carbonate of litte and
ortranie malter, .siuiîate cf lime, etc., are itard, cittîadt, tesla-
citîlu tit eir itoid siplon irait, anJ qitite impicrvioîà%il to'.aier.

Vle'tîr stici conditions as tliese decomtposition of tuse '.'.uier î,uuitl
take place i contact wjili lise plate, aud conwsetiily- lite titii
hit cf itydrogen gas caîtuot forfit between lite boiter and site plaie'.

Thte îetods tissaiiy tdoliteti in prevcnt lte formiationt of scale
airet' render the scale forinig inîpîtrities insoluble b>' phiy i -ai or

teitticai chtange%, titus pîreeljîitating iîitîiiriîies elîter previc. e tu
ort afier reaciting bo'iiers. il w.iil bc readil' %cuit iht belore
treaintent cf titis kîîîd can bc effective certain precaîtilotiti tLtis ?l
salient.

1Fîrst -preipt.tt s<0 fornied nivtt bc cf stcit a ntatutre it:t it
%%lt flot itardeut or bînd l igctiîer iuto scatle. iltîxt, cluerii'ai con>t
i5ititil adîied tîtust aiso bc of Illict a niatutre ilitilie'. iienîisesv

'.s i itiiter forîti ca%!e iior yct attack te boiter parts, a% wviii
citer of tiiese il is <pille possible ta get, as a ftial rusatit, aî cati-

lionî cf affaîirs '.vore lu effeet titan wcîtiJ resitit froîi lîititrilies
or.gittaiiy existittg.

A process for softcuing waier, originatiutg frait Scoîiaîîd aud

kticwvn as lite Porter-Clark îîroî'es, iav' livre lie ru'fî'rred Ioî as a
'.ery tisefîtit nietiiod for illipjrîvitg fecd wval rs totilaiiug tilt-
sol uble (u.aiîa I r if i ne anîdtiailsa

'l'ltis iulthiod 'olitsists e'.'eîtialiy iii adinîg î<i lite fr-ci '.'':lur a1
lulaîtiiy tif limte vat<'r wiiî fi rst 'omtinues %vil h frveecrttiea'

ta forfit bi'ea rbîia te cf lilie, and< t hol cîîitiîtitig iig Ith iliL'<'<es
<if carbltie aciil cotitaiied it te lti'ta rh<iatî' t itis% fiîs ttte< .1s
'.îilh thlie exî'ess cf carbotite acid ;<ireadv existinîg asý 1ti-cal bliaIî
!if liftte a11 ittiitagitsit tit1s finai rea tio hia r'îep îi e jl 1t v fffllot.-
iîtg dilua tict (iii th caNe tif limtîe sali s, a siiîtlla r reatuel lutlkiitg
pla:ce wmil tîagiiesha.)
Laime Itater. imCiiî.,et fline. or, teti' i îie. P.'.îer.
Ca(O 11), f Ca(li C03),> - 'a C'O, 4 -. 1 '0

liaitlite carbontte ci' litte and iit.gtesi: ie iisuiutlie al I, t i
J.., audtil te.tri>' %i :i1fo (> F.,.% Illt iith ie selî:rallt toitf Ilt'geiqtu'
lîccotîtes utu'citaiicaliy lisiie

As '.vii r'aily lit stecit, iii''veer, <'are imîtiti lie t akî't I ii adil
jtisl liii' quitity (if lutte retîttîrcîl tu e'l'ît 1 pr'î ~îi;ti iota <if Ilte Iil

carbotnate t',a ca rbont ctir caliiiti hio-tcoidlî %vili l% <ut Io
tite hoiler <<tit <lepisl imte oni lthe boier parts as eo uaiuaIlit 1it <t
ceeds, anti if hli ait> greai ectess a wiîrse %c'ale' vili Nt' ftrirteil
lisait '.viilî itve becît foritted if original nitî;l er luati lî'î'î tlltîit
to tielitsit lu lite boliter. Iloreover, sisice aîctiton oil litte s.aler i'.
liîîti'd ii cxcess tif canicule aciti, fnî'c îr vt'ibiitiîed '.'iith hit' andîî
inagitesua as hi-carbotiî cs, sic reacion it .l1i t itti'veî siliiiiale
tif litte and lime '.'.ater, coîseîîîîeti'.y tise tif titis liruici'ss is limitiet
tu waters rihil it bi.ca rbolîa tes, and mtay Ie easily dc rtitî'itai if
aplilied le waters coîtaitiîtg itîtîcit sutlpha;te of Iinîtu, iai ticttlaril' if
aîty exces4 is addi'J, as ieut the '.viole tif lite esseittai nt'. 1îrc-

meats for tite formtiont ofa liard compaîuct scale wîîuil lie iirestl.
Il wa% îirigutauly ittv inttetio ta b sowv lthe reatit ila i '.'.îîîlîl

sel fip bei weeît a1 îîutîtber cf lte itîîty v'tîîtliotîittds (ilitle tmarket,
butt i fl ini il fi lus, stihject wilI hîecîîuîe iitreastaiily lonig. I

wviii til ou issiie ittyseif to a ft!w cf tlte itîtîsi coîitioiy tiscîl sîtit-
%lancdes.

issbylite chiief of tiies! ils ciiîtou ityuraleîi t'arbonate <if
soda, or si-liati s coiiiîtrciaily ktttiwtit as Il ail sioda.- '''Lih c'îtît
potuud 1'% iargely îised for softetttig '..aler hotil of ieiiîttrr) andî
pîermanutettrîîss re:îdîîîîîî seit i lug in '..l h h b i'carhcîtatî'
anud ouiîut f litte, as siowvi iii eqtio ui

Ca (il1 COa, + NaIsCO., = CUî C2 03 4 -N;11IiO3
lit titis case Ilte basic carbontate ci soda ahisorbs or conuthiii's

vvsiîi lthe excess ef carboîtie acid ceîubiîîîd wiliî carbottiie tif litte
aind solublle bi.caruu aIî; e cf soda, anud iutsolitiue cariante of Jilte
is formicu. (Note, lite reaction witlt lite iittui.asai is& %hhiar.>

A reaciui as stels it hIet'.vei tuse sitiîlti:îi tif litte hireseut and
lthe carbonate oif soda ; tiis
Sullulha-te of lime. Cartenate ofii. Criotl u litte. St1u.îef'l.

Ca S0 4  t NaiCO3 1i Ca'C03 1- N.t-S(O4
Asiol lier ctîtiîji)y iised anid ttst'fuii'aeu il Ille trilei sc psa

phlte oif soîdaî, wtiiil i% it liaitases il lit' rcttmtu'îeile as a
gooti reageuîl, ils chief pîropîerty hîehîîg lise case witl '.'.iii lite ne-

aio set% iii and lite enttreiy iuiardettaiîiî p;în igii' tif the
precipiiaie. w~hith !tupilitie tfif ute Ilte reacîlout i.s
'1'ri.Lastc boItuitate ofsoa. Su1titue of lime. iioitiefltt.suiulpaie fsItIa.

2 Sa.1i1'4 4 3C--SO4 =Ca .1 (J'04), 4 3Na2-So4
The chtief objectioni te lise etf citeitîcal coîîpouîîîds of titis type

15 titeir îîrîîîertV cf ltreWing îîrCt'ililacItS dîîWn'î, '.'liult, if alloW.etl
t0 accîîtîiaîe, becenie vury îroitbiestiuc. ;itiui, ta cosencoti)e ti,.
frei1uiei efforts are! beiîîg fluade ta ilitrcilev coiiîoîtitîis thaI '.ili
britîg about a citeutical chtange but it'ave lite îrut s.Oltîhle it
w..ater. A% great Jeai mtale be saisi for auJ againtis tise cf etitt-

Man>' coutiotinds of titis ntature coittalit a compitliîttîl k owît a%
sail auttn11iiiac, ' a salit kncîî'îi ini cteuttisi1r à% cltte O<< f ;tilt-

mola, tir iîîturi.tîc tif atîtilial;-, andîti iviitg lite utttitiili
N114CI,.

VIe reactloti itelsecti Ilie limte saIlis aîtid ainuîuîîîîîiuîît chlîlutle is
a il lsttL se.t t,îkitg. foîr iîtl tti', suîlliiu;tt . t hit-, w<t- gel«

Sîl;l,aie of fitir Sut.id aîînîia. Cî 'rctf tuu'.Alutu'tuîe stll.air.
Ca -St 4  -f .JN 1 4CI - CA CI: (NlI14 ),"10
Bol sîiîîîe <i ttttti t i itîtunîti f lhi' fnteu il ,îre u'asily

solubhle lut waier, andt a1 iigu d-grec! tf concen'utraionui '.suiltl have.'
te lie 1-acitet befitre CielIeOSit of stîlut mli er t-îîlld take pilacei'
huit as i htave aireatl> îîcîîîeîl ot, lttiîr.il '.îLCsiOntiiig hit'i

s.alts, eillîer stilptait- uîr catrbonuate, titarl>' ai'.ays c'iutîain it ag-
tuesîa ii suine ferati or cetu-r, andî i lia>' lie îî:rîioî< for ontce moîre
refcrriîîg a the great danger attendîant sillont lits' lise cf sail auti-
uîottiac iluitesice cf ttatisii lakittg, Jar istaitte, tîtagltesia
as' cuuitieo'uIy uire%ît as li-carbt'u,:uî, a reacti lît't wecut titis salit
aitd %-LI allniuoiuac '..otiltl sdi îîp as% fouît'.'.

,tuuinesua. Sat anîuîuonic. %ansuî litîi. tîutî.
Mg (tICO 3 , iu 2N 1 4CI MK CL! t2Ni(

Magieshuint clîloritle ils '.rv tuti si.#lhi', an tti i lutirî-seliti<f tent ;il
etnce breaks ltji hîto <ixitît'ý <if titesu; andîlahi dro-cli:u auti.
'rie acîid, bettug votlatile, p:usses off %%luit tilt-' %te.t4tu, idllia
li'.c witil h teati pipes. andu elîghil'ls-e ; Wil' tiiîgtusi sai,

lut eveit %vrse sitaîe litait il %va% eriguttaily. shti'ciiiceoie <f uîag-
lusu i a sery lisute stîbsiatte. eutirei> iuîsuuiît hie ut1 ;(t.iir,.iti

forîtîl ug a ready buîîîîlhîg agenit. Ait> i iiijsîutitd cîiiiillîiîîg 'veut
a slisait ;ierccntage cfsiammitî ae siîoîîld lie looiku'î i ullon Sigti
%liuI)ICIouî, tauie%% tu.iiesils.it% sr -fai uitl aht.ui'i frutit il
'.ter.

(CotIuu,lel il. tNet i uue)

Ntl,i(. Ca Clz luttlt toc' coî,fi,li ti, ile t,' îttu',util wh,îi 1%i' as di%
infcia.-ni îunder site maine of thioide or ligne, tict.ta 1 ltîitî%re .,f chiaf ausdtllyuo-

delIMite of lime.
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i u %vil bc fousid itonie partictular- of Illc gginîtie-

si els% luio Im.e prep.îrcdl p.tper% fort the fortlicornng c~on-
flots ls .Montreal of flic tanaian 1UIctrical A'.socaxon

t a Inif ihl' 111W .11 '' iL. .otte' it, Ii sie il<iier RIOtisl:. w:aI%
knn aitt ~e k, litt.tîd ta Ilie 'ati INi;. lie s'r'aî'it :1

dia,a. âsad sct..aret~in lu hle S4x arizît 'at .1111 rt i îîtr atu t.Sila
ha.at~o.Lotîsdoî. fit- 1.&,,s dajsl.inut, ait imit;a<iaaieca'trîan

.ttid tdr.1i' %% nI. .8 lplied Inî.et liîaat. -tr'a.ilaa.i. Ille ,IC:4111t caganc knd
41la8'r Ii'.4'sî10h.'. 'IicVa'''.îr'. tagl lie C.Mle 10 C:ass'aîi:t blti %"N:r
c'iigatgtî& l'y M. 1). ".'irc & Cas. attd lise Eisi CGcacr:ti 1-Iieirai

(oat;'.îts. afcrwrsIîa'coluttaag a1 parlicr inî Ihlle~ aî..ili
Ciitp'al'.dîcir,.tI cztgmn'rs indiioara'tr Monitre;%]. %Villa.

airaîviîag (rots ili,. finti ie ava, ippai .lj I>eiertl tp'iiisdît
tif ite 'Troto iienlscs .glî Coîtpaimny,' :ttd miiitUt ihu', tyn-

ga'Jlec~tu'eai on - ln îtrieit'a'' Itld -Sicati aatd lis - Sîtails En-
ginc - ai sthar Totîsoiîî'''ei Scioxs1. di feu' vitonhs% %)Zn 'Mr.
%faiale lxeiesc *sur t w~uila lle sEarelCiîît.a nîow
aIllet,'a V.agme'îrrist: C'anaîs1î tif Otata ti. t-f %%lait Ia laci' . sumî

aaa..l.s. tarr. 90r

MRt :.î. A. Bu ta. ., ..
'%Ji. I;aîwmat. ttjîior of sie Imper oit - Tite, iattpcariaiice e

Pmp îlod..ta lliunrsttion. %%.%s lxivnai U tId't. N. a..d'
gi'.aîiitied int irIt nd mntitg îagiserivig mi Kintg % .Colle~ge. lie
tctak site expert' cçtarsc ai îIlle 'i'isiîti,.oi-iia..on %V'ork'. at Lnn.

:a..a. a ild :& poiiin %vitlaie NSe Voi'k office of llte .. nC
coipanv. For' t'taic ve:r Ie wa'.% it site caau oS tif Il~l il Ei'c'

tric ('intpaýttv' ai MaNltrc'ai. :t11I incct 889-- lias on:lstai leic*-
lion of ~ij<iitesiiof tlle New iast' Ficîri, iagiit of.. e

New î-.~v N. S. Brec hisig %v'ott, itla lise t.ina-
din HIi'etie'al -*te..siisi. lii % nseiss'i tfil Ntiti ltei..tn lintsit
tlise oi EIec'i'icail iitghtie'r,. tud îi'eiIeait tif site, rtezs'it.t it1g.-ii
i''d Mmituitt e cticaIA.st :aot I h'. I)rni'it .8ItIk';aicîi an
Our May s't,

i.. a Cait8:tti;at Iby 1i4r11. Is.aîaaig heni lito-tai u Ille~ î'îtnal of lxuy'
oni tlle (tilt <îfiliti. IS48. Iiie rcci%,c4i,i iii. ta;aiy eiiitisatti. .1i
Ille 1F*..rslt'-,çaiii lihgi Sdchtîil. 1-r.bstt tltii'e lie %avent toie t Tatritis
Nuortisil. avliacre iei obt.aused Ili%' flr..eia.s cai e. flcang

-asxautsI tîcaîqairie a ilîaîtij1ist knîîî'irdge of tlle FV-ci hizigtt e
lIa litirîctCcdea to 1*Crltltci"e-n.iatt. Ili Ille l>ra'itte' of £)UCba'.

'O ire' liet' c'atict lia', tuttieisaI ttiit 0Il pc'rfcing o! lis%~eîa
icaigi' otf ga.atitt aa.. i,.' aatgQti'bc ai a11%;o lic e tiicli t
lii' amine pri'. nti <a Oittar id ti itgctd ai tnci&aznile iîîltitc.
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~~~in îc~ whelmrc lie lia..; reutiicd. wi tini, sole Ille licadt of lime
firill ,f A'. A. WVrightî & Co. Ili 1886 I'lit fins ir, cîîcred Ilte

field (If .lvttrie liglisiig. 1iicti.t i *o Il.îl ire îzch.c. whlich
thee il 111 eCOrIlcion w'illi tueur graili elevaltr. I.ttcr 01 dliv

adid a1 T. Il. atlîcrsnttiîtg IlLitî, liait1 liâve conttait ied ili tll l ha.
trical btiiiiics' cicr %itice. Mr. WVrightî twzs oi-ui ofilî origiiîatcjr'.

.,fille («.tu.tditi Elctci Awecliiti. li c wz. chirien z,1N cie
,rif h.ik'. dirccrz., ztd %tii coninîues to mzkc lit,- sittztll iliîîcrc't ici
ihe îi-.ukiiig (If t%CNOcicîY. lie inu it rdcaitl îtoliici.tit, buit ha.,.
..a.cee~lil witlloi . tif t11 îietills Io aliow lii,. nine Io be put
otrVatad for lIcluti cal liiîr', tllotlgll frequenîîll irged hI- (Io %o.

D)r. Johin'.toIuc %%-: bon i Bhr.litîîford, Ont., ini Ocitiler. i84t).
lie gaadiiati-d ii nitcdiin in tie ve.lr 1870, zut- I ra-ctitctd tor
abolut awlv tt! e :g i., wltcitl lie receli cd nuatiiîlil, to lte lu.
land Ieicitte Dcjaîiie as lIn.lîcclr of Ga. ioîî iltr Idop-.
tion h% th Domîlîtion GC.ocrmntcit of ai ac for the int'. 1cîcti tif
cCCîrîc fight. lie wv.v appuîoinîted itt'.pccîor for the itilztd revecîîtic

J:'.tict, of Torontto, Gueîli :td Owciî Sounîd, 11t tl(iiIiost Io 111%
fesiîai-r ,iilc.ith iicad office ilt Tori-ato.

%fils i-osittrllts% two pa.1îcr,. for te ccîttiîg conîvetion cif Ilte
canazdiai Flecîrtc.il in..caUî.ad wt-o'. lIoritt pî.u i

thue groihttif tueL lca.l Cotttnilitc 0:. a1noûher pagex. i.. ait:uuî cf
tihao. lit% cnly edtscaiîton wa. com ned iii a prilechtosl ;Il
chiliacoille. wlttzre lie rcîitlaiicd uinIil tttii'iig tut Ill icgla .L-Ijotl,when lie look *a Iîr:tcticai) etigincerisig coure it field vork maude,

.Nir. lloîmtcr the lîîtioved to Cluc.tgo zîsud avccclitcd a It n cta
Cltic:ago .zcsîziîcrfor F-r:î'.cu & Cha:îlitr... Trli%' 110-.iîiol

wa. scout culhmged Il> iuichtide ca hIe i. h a ud t.ttiàîguu
wci-k gcuîer.illy. l)iîruig hIl %lamtiner of iSqil lie eligiterrd thet
ti:. wiîc '.ctsed for l:rzt.r & Cltztluttr' Ilecêolutlîlel votîa
for the g i-ca .aotempiîtlle. up a t thm liait%: Ill l zrgesi ktttIwi
siecatîtl poveîr ilisî:îlluî it for Commertciazl builditng'. Ow:ttg Io itl

;nc:c'. ll;t%. cotiiirciott lie :tz..zftcrwzutrd'. glîcît chazrge (if
stî:uîv iitpoi-zt. tegtba ci for powier -%. l;t tt iIl tier lthe
cons Itient. incliditig tIlic gre.ti llrczîdwa;y ezîble lîl.itt .ii in ,e Yok

iy it 8.84i. ucqultirifig oser .. on% toif I)lolvr', eitgn ce., ezîlîle
w biditig nîîzciiietv atid cossueci-et on%', ztod ccslig itoret.tilîz lizdf

a% itiitindîlus M r. Blouier titi1 regzîrtl% wiilit zîdoîzut l l riu
it lt lzeîrisig vottîtiit, cf Ilui% itbtî l iiitlitai- iie to fa0hitl

wiiile estîggc titi tIti% tirgoîiuiot it Nwe% Vork. Afticr te cie,
of te FV-rd. Fzr lie wt to '%C% Yo Vrk . gelier.lzstc

-agenît fttr Iltle i I;titi oo'ps v f Chie.ago. lyiiilci s. of: vii
ît pe of ici hicai boier. cattitiiutg llîcic. will tlle ex'ception cf t
'.lort etigatgeîitcttt ut Cîtic.îgo Izut, 1 tn 184. uisatJti ztuary,i
%wltcil lie cattie Iottilîre.tl :is geuier.1l C.:ti.il a:geunt for uIl
llzucoek, \: \Vilti Coiiilîzuîly of Necw vork.

A lilîcugi C:.ttîi:it hi:î ref iw.i îtuded t'. a 1îart tif Ilteriîci
ccded Io hIcl 1iigli'.iî ceipatuy zu tie lane of* ut'.orgztiizzîiui iii
i88o. te Ncwv York coîtp;ttv cottiîi-I to ol)er.ulc il lit) to Juiv.

i.SîÔ. wlict lthdcocic & WVhc-ox. L.iatited, ltb%'llilcd aîctlive cltrgc
;%iti Mr-. Iloilltcr atcccet Ille Cait sitîta. i-offite as% i%~ cloice of
tce United Sîîc.dîsîrîcîs olTcrei- fits%î It. lte New V*cik oihîut
UA uiiit a fewv tîtintiî. lcc, lic w:, alito Li.oidoit Il cois-

,

-t-

,111 iîl hîli ll 1:îgil..Il comni.tîtv -cga.rtlig C îîa.di.ti I î'.incN'. 'hlt
Ille rcsîîII tit lie rcturncdi to '%Iositîrc.ti in October. î9.:i* nuits.
:tgcr for lin, en- -i Dominionu or taii. %witic poi.îtun lie nou.

NI-. llnimer 1-4 .er. .flu1>0141î abo iu t liî.n p. e.sn
ztnd ntkc.. si an inv:îrîab]c naie tIo ,.udý Ille l-irt liste %tid plan cf

anvv umporinil: enginering work tIr lpowr tn%.l;iiiati wvlictter
lie goc%. J>îînng lte il..î fificeri '.ar. Ise 11.i,. ts',tcrt rci- fat
pirstnt pin.ce in C;tn.ttl.tand the 17îîîtcd Siatl en% oa. f siter icky
nncîîniainz., aind lle infcrettiîcn g.tincit front , erti.cnz tiv'cr.atnn
of engineering nictltod.. liere.4nd l.o in liglaîîd. lretI:înd. Sct.
ind indi lmancc. la.cez. fall in at verv. env hIe poittclin t. -a con.

%.isîing crigineer. N*atuma.li% of in invcnîî'.e tutn tif îîîmnd xiid
qjuick la, tievic tîîcllîod.. for .ive.rcnîng diilkîîtt engineerinîg pio-o.
lcm'.. hi,.; qroincaci, rc c.aried oui %vill ,ct.fc tlil a ti l,îii
comanvt ai-id tueuir cu'.îonncr,.. Tht, ikdcoik & %Vilcîx c1esin
Miontrent %Il'o rellic i- t mî%'c andi ingcs-ut. tîring gcnt-naiy rc-
g.rdcd a-. svcIl p-o'actt nulhritieN a%. (ti.îztllfr coinvenienice
anti efl'ecii'.e i.i.

Atioltcj a mnnbem of %.c'cr.il No.cz ind attlîtctk club... Mr.
iioýnncr i,. not in anv %.cn.%r %aist nin. lirefering Ille muire prelil.

abepl.t.tzrc if tecliric.ai 4r1îaîos nirimbor tiilir Aimeri-

coming in Catnzidzi, '0011 bc;amc interre..t in tIti Ca.ntdian Hlc.
triczl %,.'.c;ttîion ant hc Ca.nntllan Minig ls.iliiîîle. bicitig re.
ecctd in Ma.rci 1.t a nicmbcr of Ille exccîttivc counscit of hIl
QUC) cl itirl'Jon.

A%. cariy a,. t$;6 hie conîribtitcd to te lacatil itiihiction'. :1,110
on la' i% .ratnn ai tic Ccrttcnnzt-l and oilier .. ubieet.i. 1 fi-.
Iilicr on incient l'cmpcuai:n btiicr,. ri-cd bcforc Ille Ncw Vork

niciing of th 4Amctitn ticii o- cctztnietl Eîtginccr in 19
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UI. s. Sîrotig. an emnrc:ti iîil rnincer irngaeîcl iu miiro.'.d
con..iructsin aind it.e ci iprovenient for the 17nited Sii'. gAvern-
nrni. Aboutl titis% taite lie conirmactcd the W'<c'. Point fcver. and
ibnuugh pc:'.i-tii ppit.atinlt UVu'.liiriguoaî. rrt,ç,.îrd front1'ei
tin ll'c îwoimi'e cf. appoinî nient. Scîne ir fii incidents oc-
cur-cd. istvever, whic!t caticdl faim toatdopa a coinnierci.tl coiir..
fihlir.g îwvo pýc'.iiîcn' l>clîîecn ilq; Ind IS.; wbt bok indl '.t:tau',-
2r% tirnit in Cltillicollie anti Toledo.

In a*-.; Im. Bonncr ma.tried l..'. Maker. cf Tled-o. and me.lîa-nd in Ciillicoiti Io m.tm- t-c gra 1".in lamit fcd lat'ines. tif
fia, (zitîter. ivito rid caxriv in îS . fcwv niontrin later lie v,
c!ccdt 'ccrcl.-rv ati n onge f the Greai Wcirrm Caýrbon Co.,
otgznized by a ,.vndie.ale cf Tolctio caIaiI o biidt.i atiIcprte<
large %vork'. in Omatlia finr site nntauf.tctiirc cf amtmniiii. '.ulliateàl
arJ bonc cliatrcoa.l for mefining sugztr. %Itlstobugi tihe fccd miii in
Chliicetile cffércd onie c;ipt'im.tititv for pracaice in iliccliiiicai

cniinccrlng. il waz. ne: untilt h catrlton %vk ci-. vcrc bcimg itul;l
iluzt Mr. Ilonnc. ratuai tlashe,. werc given fuit '.ccpc. anti lie
reauizcd tb cprttutc bcfote lmn. A:tislig al'.uiiicly %vlla-.
oit experience aid enlirely ignor.cltt cf Ilte cli.arAcitir cm oc%ý

.. 'f m:tnufacît-cr of the liroduci in lic luirnet ouii. Ilte excisiic anti
irchnicai] nitn.agement of Ille c.tmbon lii'.inc'.' '.v. cnimu'.ted Io
laissn anti within a& vcar lic brugii the '.voik, to a site cf lierfrc-

taon higity 'tisfactcry Io Ili, '. cc:ipanv.-ccîla:inlv a creditable
ttticvccinn fora vouili of twent.fcur. -In tSý1 s hts u'incs'.'.va'

'î.'und lira wlng t0 faiurc of'upl cf raw mnîcriai. ind lit iien
ç"'mmcncct buslne'... for Iliiictfa,. cttnîracling ncîtnir.ai engi.
ni-'c, mxking t spcci.tlly of dcztigning ztnd inttzuiiing %leam pte
plant. In lhi,, hac %z. fzaily ,aaccc,.'fil tinti the rcalmd fnilure
cf cmop'. in the s bur'.t thc biubbic of infintcd viisin Omztltzî,

Kan.t3 City ind ottier platcez in i8go.
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%vas i er).x ,msd colmeiln ami caomîîmmmcimed simson b> i le cimmcai
anmd lieu' s imîî ' ai .8 er Imle IL mmteti siîle%,.î amd .ti 1> Lomdunm
Enmgimneerinmg amd mmmamm (alimer journalil imimariy every foreigil
cotmmmlrm.

*a r. MI. %%*. i itopkimsi. ILSC., C.E~., :îtmimir of time impeir (in "''lie
casmIr t mrent im Imle Rll;mm>im' (4il Mine .ta' colinecied

Uhu Ilme ciimstr tmr Imomi of Imle li .mmmiltmm. Grmmsim>.y and leramms'.ile
Eler. trr ia. mns Rt vigil> lime fimn% meem cmg;îgd mni ii emgi.

mmcc, immg imm Ilme goaid fields of Noriwesîý%erm Onmtario.

mIR. L. I)miWvrrî .;î'..p
Mm ai. L )Wm Magie wa% birai imm Nortlmermi i>etmisyi'.:mni.

:îimom j: >t'ars ago. li e lîcammie cotimîecled wiglm imle slaiey
1"ek'çrmcati Mi'g. (i.. o ai' iîîsfmeid, M a ai li imteepii in mSo,

rcmmîammmmng %Villa ilemu %mll J'ue. M iem lime rce*vctl mimeap-
poiimmlenmt Rfcme lcrciemgtcrn'lm oyai lecreC

jImamm> M1omtre;ml illat wim lime 11mas been emgatget %ilmce Iimlai
simmme. Mr. Magie g:itied loîiea i rolmimence imi Cammadiam

vicem ri.'al circie,. in ti cumetioi %villa Ille ciecîric.tl hocbk oin lime
Niortaim Shmore i 'owver plant;mîV u iamm a iiaî atm Chmute, Qmue..
carrummg pmower te 'IirCe i an.'r.' disîance of m6 mîies. ammd aNiO

lis Imle retirg.mmiirmg of tlime Mdonsmnremuy lihrCnîmy vork aI
MNommî mmcremcv F:îIl's, Que. . ramstmmit îmtmg lsmiuer in Qmebec City, a
dm*lammce of go suie%. lie i% aiNo ciiefailime Chim;înbiy tifgz. Co.*.%
plans.t wi;<im il iiitrummil Iloîler f'raisaî i cassai Rapmids tu Mont-
reai. 'mm'% planmt Î% lime l orrs oi' 1 kimîm ilm iammam conveymng
Cilcmric:miiv -5.000 Im.il. a dislammice of' 14 uiies;.

THE ELECTRIC LIGHTING FRANCHISE AT OTTAWA.
'im. folio. mmg revie.' of ste smep% liat bmave imeemi laken mmm con-

Iecloît wmîim tue apiplicaion of Ilme I>esmIîemîes Eiecîrie Company
for licmmnssmmîmm i) %umpi>' ligimî and ptower '.itim time City of

1*ataa fi'mmm'imed liva correpomdemî
'limec Omm''a 1Eletcrme Compî1 any. '.'.lcmt' a%. conhmmma:iOl of time

etc.) was rei'uwed by a vote Of 14 te je. Notice of r,'
lion %va% stilntedmateiy giveî 1b, one of lise aidernemi.

Dmmrimîg liiee L'vents a gentllillar. commmeuled îiil lise i t 'stieile
Company> niade sm aleniemîtsi lise h pumbic îe, cm:rgmmg 'a
:midernem %Villa geimg glacir- lightl. fronti lise Oti:%. I:m i
Company i'rc of charge. Thîis teas iniimnediatel) take il 1,V Ilt le
O:îtawa Company. who appointedl the preidemîî or %hme It,'.id Of
Trade :a% rCfertCe. and sNked faim Io appoint certimimet aceti.,u111
go go lmromgia lise book% of lise Compîany. 'imu'. tie illi

pîîiblisied a rep>ort cosmmieteiy exoealimmg ste aides mmmenm lutin hIe
charge, and siiowing i te bc a.b'.oiutely fâise. l h l:I~ne.mtmm
a publhicnmeeting lad been calied ai time City lia:it t cogîi,î,'tr lise
(lUesiomi of lce Charges, i which lm necîimg lise Iccà%er if tilt.

aldermen was t0 sîmibstiai.ttaî is charges. or faiimg go dho %m. Was;
togive Smoot10thie elmarities ofit l:w.m. Titemetn

attemded and provr'd a holmmmerammg tu ilmose %vise halld c.lk i.
Not oniy were lise charge.% dropped in lise mosi ;lgmttmimmous
Itîflumner, but lise inceeing proved iteii' in faî%or of mmmm,.mmm'jîmaîl
owîmers-iuî,, and tsiked limat no olier compan1y be aiiow.'d Io do)

buiesin uIl City', snd liait% compisielale timalmters for a tramisier tl%
lime City.

Ai a later niecismg or time City Comîticil lime :miderme rei'mmsm'J la
re.uonider Ilme quesliomi. A moiomn to rcscind at sime end tif aile

meetng w~ aso vleddown '1imenmotion atdoîîîcd b> mlime oua.
cil gave lime Ottawa COMIMInY at nmommOIpOIY Or lectirmc ligiimg in

Oiîawva for seven yecar%, lime unexpired ptortion of limeir conmtracl
for iigiing timc cily sirceis, and lise conmpanly agreed 10 'cliout to
Ille City by arbhtralion ai any tinit te City nigi w*1%11 s atciirc
timeirlplant;tnd busintess..Teigil flmswsalcc .mlm
grounid limai lise Council couid not give excitisite Ipritiiegv%; ilsi
was conflrmied by time City Soiiciîor*s opinmion imm wrming. A
motion wa; ieu inîroduced providing liîî time cit>, gic %lie
Oîîava Eiectric Company %ucm exclusive priviiegesý for ceven

Years stîbjeel 10 lise eompany obtaininig lime mmceuussary legsimor
go emabie Ilme cil>' te make wiis lise company a conmîrcl k ltimal

grillée. Tii wvomd hmave ,rttied Ilme case bcîtween lime conîpamies

op4

dit

timre e<'ietc imgiimmg c.ipaiilc' formecrlv exi%.Iing in Imle City' of
u'ma''a.nmîc. lime C:i.aîmdmere Ficrie i.igi & i'aer Co.. time

Niatîlarid Eie<'înc Ce. of icOmava. immm;ed. and lime Ois.awa.
l:11etcil me ilm.it Cti.. hac lad a lîesv lunte lateiv fgitîuug taffiT oppoi.
ltin.

'itme Decriimemm, hierc Caitai':i. uictirtlê' imy tester%
i%ilcmml ammd protnmotd liv aime imritipit' cinger mmm i imc Ilimi Elecie
Ct.lti. O:mam.1 apimect% lqim le iDominmimo'.nne and caiamed

lcrmmîmissiomm le la: <'alies ae'rs'ss Ilte <3îîawa1 muer opposite Ile
c ~ ~ ~ ~ ~ ~~~i ml.aîlm ,r'''.dmua!s î govcrnmnrn reserve.alting

Imle ianks a oIlme Radeau <'ansi le a pein: po Itelme Canlada
.-lla.nsoc cen'mtral %.lation. frtim '.'.imere i mey t <'almd ismîrîimate cî:rrcnl to

Iime <ilv. lime ca Nls iti:mg liermm '.mm<'eessiuiv laid. tlime'. were Con-
inele'te 1Imle Iîss.'ii l'mraire. '.'.Imeim 11mev e.midt ligi wiimom

.msig am'.ai'mime<mi.' îrels. itr .'m mime' Iird an nplilit'asion
mi tm ait.. t, it il .'untmi along for ;tnmssa 10miit' liism and
licOle a. Imle emlmZ<'n, of 01mt'.. Tmm, :iî1.a:nwa .fcrred

la a 'uIe%-. $-a mmile.hm asic e l .mmlimle 0tmawa Hirclric
%titismm Sta lme ,.'irn t'tmammiv ta niake lir41alpois sime

qsm%> a, Il %isma raies ittçv ileme fss.ccl ici zcsepi. etc<. Tme
i'mcsim<'ie Cii. mîi'. asked a mate vif une cent lier iamlire boumt.

.ssàîIb <as. imsamm .5' .;n . %%)mile Imle Oltau-à Compamny offered :1
'.mnilar rame. %.lim fV lr lirtmpl pavnient. On acc:timnl of the

Ian'.'- suuaicer tifîmuter .. m '.vqîld gel inîmedciale bencrmî oi'
alime is tl.and l im e s' lit I lte fleccincs Coimpati'. iad aloi

%,r% anmi bîtness mn lime cmv. si tva, urged iîy Ilme Oîmawa Comi.
pamî'. imlai aimrmr ifTî'r %VXs a% ad.lniagrtlms% . mima:1 of' Ilme i)C'.

* tirait- %*iiimm;man'.' Timev '..r-e laser tkrtl le makir limeir di.seouni
4 . imimlime'. %&mrrcd s titdo. andt wiih lme'. intetlia:eilv did.

atnmommmmicing mn sime çia% papelrs i thmitti etmnt '.void bc grant
trin 111m.m claie.

%% tarmt lie ciestm c-ause uli liciare the Cs:. Courit-l. lue appli.
tamman of mime Fies. lmenes (ompn>4n Iimmeimh. b lime %%av'. dm4 flot
.. ffer la pâale eimv armsîhing, . lîhougli Ille compa-ny' i% nI a
lecal anc anti miere pa%.ing nohing 10 lime Cily in lime %%-.v oftaxet,

ammd mhe cimV. bams il %va% '.:de-trcked by an anmendniemî rcernng
lime qieun macik ta the consmm:llec ina order ilimat limeymiimas'-
tain fronmt ime Ommauva Company. on wia seteu i t.vctsltl di oum le
lthe clis. Tite natar nov resîS iliere :tnd il '.vould bc itîcrctng

tu Icati.. %vimal lime mmcxl tuti'. c vill lie.
Tite Ottmaîva Elecilie Coampany.. '.vimo spcnd Smoo.ooo lier vrar in

time .'itv. and pas' sevcrai imousatnd dollar% in latxes. anidsims
enipo>ec ailresite in lime cil> i' Omm:wa,. ftl imat imi coul1 aloi

allia'. artitupany ivimose plans and itsisie ha'. tiltouiidioc.<ie
insusta limedv, and. iî;imammî painagyliig for Ilme pn'i.iiegec. cul

graIe ammd make a pari oi' imeir immîincs, frosu ilmeni. wimitsm mikmmmg
strengstts cIforl'. Io prs-Cnt im. Iti liai, imcy wete '.tmiiportteti Imy a1
Large p-oni;omi ai' Ie calizmms, wimau telm that Ilme borne ct'anpin%
simommd bue given lime lircference. , spcil'. iviien shmey warrc wilmagj
ta nial<e imeir rate.% as% ioî a'.ammv mhi lad laern kfcd. ia lamm

wa as lime genucrai opinion ali it '.çomld bc bc'îmer îo haieonivoami
coiluitpmnvIt cdeal .%.titi %houll te cmlyrever îvisi le atctire a 1plasi.

Iî a, aloi îmnlikei> gimat a pileimmcilu ivili lie smlissmmted lci lime <'les.
tOms tkisig if :1mev are- favorable ic sime cmi omm% î at oprr.mtimg

ain clecîric jiktam, muil oni' for mrc: Iigiing tif lime cilv. bmi al,.i
for dmihîmtuion Io the cîixezn% gceiemailv.

la lime Commacîl fatmremi of lime tidernecn are m.ated I0 bave sim;ý
piitet m ite contentuions ai lie 01 ia %a Conipa ny. iere '.'.rcm.ne

amlomug lime sen wito tipposd il wmo fiamgiî bmttes-ly agamsl lsime
eomznyt.. One wouid îimink <romgn limeir tricalmnent ai' tiîc-lmlter

abmat sime coma-nu' imad laera a public mti-aaece ralimer timan hIe
lmîan, of mnroducingz cicîricits' irite aimosl ievranlmoe a imn <ilal

a:l a lime '.,.hcn il w%-a. dflijeuit lo ges atny capit.tli*t t0 ioveI ta,%
moncv'in eleciricai enlerprise. No%'.i limai liseCompany iasio'..
tusai lme btàmsineQss C'anabe maie I0 pa>'. iliere Ire ny rcativ amd
anxioui6 tn tpoil glaims- business in arder lo gel a% -mali :lice îmm

Thme Royal Eiectric Company i% inaihling ani arc plant for lime
Soulanges Canai.
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CANADIAN PACIFIC RAILWAY COMPANY'S
LONG COPPER WIRE

(j%%i\%. to tlîe Yukon e\citemeiîî, and the gre-iter
pros*perity 110W prev'ailing throughout canada, Ilie tale-
grapli hiusiness between the far west and eastern Canada

,iasot:rgety increased as ta necessitate tic crection of
atdditioniil wvires by the Canadian Pacific Raflwvay Coin-

pavstelegrapu department. ti addition ta over i,ooo
mitesî of iron wvire put up on different sections this year,
the aniagement decided on stringing a coppar wire
%veigiiiig 300 pousids per mite froni Montrent t0 Van-
couiver, to hae used for Pacific coasî business. Montreal
Io %'-tncover being too great a distance for the practical
%vorkisg daity of a througli connection by means of an
lion %tire, aIl transcontinentat tctegrams are ail prescrit
receied and transmitted at Winnipeg, twvo iron wvires
of 58o pouinds par mite baing usad. 'This entails addi-
tioniat e\panse for salaries, and, of course, a certain
alinount of detay. Coppar being about six limes beltar
asa eu lecîric conductor chan iron, the new vire wvill
briiig Vancouver nearer t0 Mlonîreal, electrically, tian
noiv %Vinnipeg is.

Thie circuit will be worked duplex, iLe., tclegranis
pass%Îiig in opposite directions sinîultaneously. Auto-
matic repealers witl be placed at Fort WVilliami, Ont.,
-ind Swift Current, N.W.T., thus dividing the tine int
thraa, :îpproximataly, equal sections. It is quile likely
duit during part of the year repeatars wvill only be re-
qîiired at WVinnipeg. The copper wvire wvill bie resarved
for transcontinental business, and the present twvo fieavy
iron wires will be used for business with WVinnipeg and
the Northwest and any overflow fron: tae copper wirc.

Slîould the overland business increase beyond a cer-
tain point, the copper wire witt be quadruplexed, L.e.,
tvo îtagramns sent cach -.vay, or four in att, at the same
lime. When compltîd tbis wilt be the longest land
tine circuit wvorked daity in the wvorld.

7flic wvire is baing drawn by the Dominion WVire
Manuritfacturing Co., at Laicline, froni Calumet and
Iled: copper. Tests are made daily V'rom cvery tenth
bundle at McGill collage by Graharn Drinkwatcr, under
the supervision of Prof. Ilovey, L. L.D., C. E. The wvire
is required la stand a breaking strain of 960 pouinds,
iviii an elongation of onc par cent ; -o twists in a six
inci lengîl:; ta bie woîind in six close turns around
xvire oi ils own dianiatar, and untwisted without break-
intg: wcigb betwccn 29j.6 and -,o4.3, pousids par mile;
di:uî:eter between . i.,6and . z-S of ani inch ; and a mini-
mutni conductivity of 96 par cent. of pure copper.
St:n:ld an>' samipla not pass the tasîs, cadi ranîaining
huindie in the lot of la is tcsted and ail tiot passing are
rejccîed. The approvcdl bundles must have an inside
di::nicter of 24~ inches, and weigh bctivecn rio and 2z0
pousids without sptice or brace, aitiar in tha original
rod or the campletcd wire. Mr. Drinkwa.tcr tags cach
hundle and tooks aftcr the shipments. Tirc tic wires
aire soft copper of the sanie diameler as tic line wire,
thc mariner of tying being one designed by ilr. Towns-
lev. Trhe joints in construction are mada wvith wliat is
known as the Nlclntyre sîceve wilh the ends soldercd,
il ha«ving, beau lotind chat xvilhout the solder as made in
the United States the joint broke at about ioo pounds
sirain. 13y soldaring the brcaking strain is increasadl
to 900 pounds.

It was intendcd ta use wvhite porcelain insulators. and
i zo,ooo wvare ordercd from E-'urope ; but on account of
daly in shipping the wvork 'vas commanced and glass

inNulaitors uscd an tlîc section fram Monîrcal ta Wifnn'-
pcg. Ttîay are maniîfactured by the I)amond Glass
Co., at Montrcat. Fromi Winnipeg wvest, thc porcelain
insutators wvilt bc uscd, and probabty the glass casi of
WVinnipcg wvitl bc replaccd witlî porcelai:î lacer on. Tha
insulators wilt wveigli 75 tons.

AI:hough the distance, via neiv short liue to Ottawa,
ioniv 2,897 mites, 3,000 mitas of %vire is rcquircd,

equal ta 4io tons or 21 car-loads. To makae tîte joints.
niearly two mites of %vire is used, and tice nccs.sary slack
betvcen pales cakes up soa six miles more. À smialt
'.upplv must bc left with cach linanian for any repairs;
this ivill cat up about 2.3 miles more. The lie wvircs usa
up six and a quarter tons of coppar.

I
WVork was commnenced on Aprit 7th bY One gang, and

as solon as ,%utticient wire could be supplicd other gangs
%vcrc startcd ouît, untiltheîre were seven gangs, consist-
ing of i50 men, eniployed. Il was intended ta have
two morc gangs on tire work, ; but on accouint of con-
siderable reconstruction of tic pole lina west of WVinni-
peg, now goisig forward, il w;îs thought bast not to
string the coppcr untit aftar this work wvas fitiishied, so
as ta hiandle il as little as possible.

Tfli section from Montreal to Winnipeg wilt he coin-
plteed during tlie latter part of June, and wMt be put in
use at once. l'hi wvhole fine is expected ta be finislied
by the first of August, in limie Io accommodate tue
lheavy fait business.

W. J. Camp, clectrician for the department, lias
supervision over the whîolc work, whicl: passe-, over
three divisions. The first one from Montreal t0 Fort
WVilliam, Ont., 990o miles, is bcing constructcd by four

gangs under Jos. Townsley, Superintendent of Con-
struction, eastarn division, assîsted by J. F. Richîardson,
Assistant Etectrician.

Tire second stretches train Fort William, Ont., ta
Donald, 13. C., 1450 miles. On this section thare are
three gangs on the wire and twvo on pole work, undar
B. S. Jenkinsý, Superintendent Telegraph, western divis-
ion, assîstedl by S. Edwards, inspector.

The last section is fromn Donald ta Vancouver, 4i8
miles, J. Wilson, Superintendent Telegrapli, Pacific
division, assisîed by I. Ii. Grindrod, inspector, wvill
have two gangs on this portion. Thcy arc now on
reconstruction and will start wvork on the copper about
tire middle ofJulie.

MNr. Ilosmer, wvho is at the hezad of the Canadian
Pacific Railway Co.'s îclegrapb systern af Canada, was
born of American parents in the smalt village of Coteau
Landing, Que., (about forty miles from Montreal) in
November, i8i:. liestarted learning telegraphy ai the
Grand Trinil railwav station at chat village wvhcn a lad
of thirteen, and took- charge of Jus first îclegrapli office

.MR. CliAs. R. lsî.

iii August, îS66, since which time hie has been con-
stantly cmployed in the tclcgraph business in onc capa-
ciîv or another. lie taught tclcgraiphy aIl Beauharnais,
MaI.skinonge and Ratiscan, in the provincc of Quebcc,
diîring the Ycar iS6S. From Coteau Landing lie wcnt
t0 Kingston, Ont., in the service of the Monircal Tele-
graph Company, and was made manager ni thc Do-
minion Tclegraph Company at chat place in iS7o. WViîl
the sama company hae workcd in Buffalo in 187 1, and
%vas trainsferred Io Montrent as sîîpcrintendent of clic
Dominion Tclcgraph Company in i87.-, at the age et
22. lie rcmaincd in thc service of the Dominion Tec-
graph Company iîntil it %vas amalgamnated with thc
Great North-Westcrn Tclcgraph Company, whcn hce
orgaiized thc Canada Mutual Telcgraph Comipany (in
i88:), which was the Canndian conncîion of the :lut:îal
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Union Telegrapli Co. lie was president snd general
nianager ot tis conîpanv until lie \vent into the service
oft Ille Canadiasi Pacifie railway in 1886.

Mr H ostiler- i- one of the vice-prcsi<Ienits of the Coni-
iiircia-l Cahile Comanpany, and is ;îlso a director of tlle

Po t Ielcegraplî ('oîîpany iii Ne%%- Vork, as well as of
the I)irect \\'et Isndies Ca;ble Company.

Mîti. %%. J.<'M .

MI r. Camip, cecirician oi the Canadian 1Pacific Railway
Campan> si%' telegraph departulent, %va. born April 2sid,
isi at Oakv'iIle, Ont. Jlie cntcrcd the service of' thc
Doiminion *I'clegraiph Company at Prescot t, Ont., in
187.1, anud in a few mionthis w.Ls in charge oil the wvire
tcsting in tlîat dlistrict Iltle f'ollowing spring lie wvas

transierred to Montreail as haok-kcepcr. Io 1876 he
was proinotcd ta lie manager of the office at WVatcrtowo,
S'. V., but a icw iliniths Inter lefi the service and %vorked
on difféet points an the New Vark, Central railroad,
Trov and Hoston railr-oad, and for the Western Union
'l'eleg.rapIî Co., at Albany, N. V., leaving the latter place
ta re-enter UIl service of the Dominion Telegraph Com-
p'anv at Mantrea11, wlierc lie wvas appointcd night chief.
In .lts:trv, 18S. lie bec-Iue train dcspatcher for thc
Q. M. 0. & O. I. R., hut an the goversiment seizing
that rond lie rctturned ta the night cliiefship of' the I)o-
mission Trclcgraph Co.. Inîter on being advanced ta
aistanit day chlie!. Mhen the amalgamnation of the
iclegrapli coiipanies; look place hie wva, rctaisncd by the

Grcat Norith-\\*estcr: Telegrapli Companv. In 1884
lie wa, appointcJ superintendent ai the liolmes Elcctric
Hutrglair M~ar,îî Comîpany at Monts-cal, from wvhich he
rcsiîe( ta, accpt hi% presetît position.

%IR. JosEt'îti TO't%%N.El.*

.Nr. Taowznslev wsas haro at Rockfield, Ont., on the
-4:lidya aîa>,~v On the ist da>' oi May,

1867, lie entered the cniploy of the Montreai l Tlegraplî
Company on line repairs and construction, an(j onlv
sevcred his cannectian 'with the old comnpatiy on, NI;
îst, i88z, to accept his present Position Of' stiperinten.
dent of construction aîîd repairs on the eastern dîviSi<,n
ai the Canadian Pacifie Rail% ay Company's' telegrapli.

.Nli. il. 0. J5 I5
Born April Sth, 1859, at Riclînîond I liii, ('itnt5*

N'ork, Ont., Mr. jcnkins entereci the telegraph Nervice
at fourteco ycars of age at Madoc, Ont. ACter sever.11

Mit. lR O. JFtyaI.sS.

years service with the Montreal and Dominion tclegraph
comtpanies at different points, hc went ta Manitoba in
i88z for the Canadian Pacifie Railway Co., and was
appointed stîperintendent of telegraphs on hIe western
division of the system in i883.

Mit. JAMES WI.LSON.

Mr. Wilson was harn in Iilora, Ont., 1856. lie first
worked in the Montreal Telegraph Company's office at
his native town until August, 1870. In 1872 liejoined the
Dominion Tclegraph Company's staff in Taronto, :and
w'as transferred in 1876 ta the direct United States cable
station at Tor Bay', N. S. Jo 1876 he wvas inspector
and paynîaster ai construction, and in 1879 superintend-
ent of construction for the D)ominion Telegraph Com-

paroy iii the maritdme provinces. In 'May, iSSo, he s
aippoiinted district superintcndent in British Colunîhin(if
the Dominion goiversiment telegraphs, wvhicJî pasit ion
hie held until the systemn was purchased by thc Canadian
Pacific Railway Company, October ist, îSS6, wh'len Iw
%vas appointed superintendent o!' the Pacifie divis.on of
the Canadian Paciic Railway's t clegraph system.

Mr Kent, Superintendeni of the Canadian Pacifie
Telegraphs, Montreal, Quebec, was haro in Montreni
on january i5th S54. Ile cntcrcd the service af the
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lontrcal 1'clegraph Company as messengcr, shortly
aftcr icavtig school in t868. lie %vas promoted to the
opcrating roomn as check boy, and after a short tinte
becilne an operator. After wvorking as stich for five
years lic was appointeti night chief, and subsequently
day %vire chief for the same company, which position lie
helm litil 1 886, when hce rcsigned to acccpt the position
of chied operator of the Canadian Pzbcific Raikvay Tele-
graphs at Montreal, wbich opcned for business that

!SIR. JAMES Katsr.

year. In t 89o he %vas promotcd to the superintendency
of the castern division ot the sanie system, wvhich position
hc Stil holds.

AN UP-TOS-DATE SUPPLY HOUSE
'riaa cstahlshnsent oi R. E. T. P1riaigle, zig6 St. jamies strct.

?loaircal. is noie weil and favaraîly kno%% n tlsroîaghatit Cn-aa
ellît ir cite Icading supply hoaaîes. Prc'iou- i ta a' Mur. l'riigle
mit! oaîly a sinall office, frota wlaica lio lransacd a small aui
grniaag business, confining bis efforts., hawcçcr, almast excliias.
nelv to thle liale oi Packard lamipstanti transiorniers andi Toronto
mtitors andi gcnertor%; but in January of la%- ycar, rcaiizing ii
L,îrge field andi incre.ising demnanti for ait listes of cicirical goedi..
lae n<.ened fis prcsent establishment, wîiere. notwitiastanding keen
conîpetition, lie lias, by îtaund business; pririciples and straighior-
w;îrd dealing, buili up wlsat i, gengerally concedeti to be ane of rte

mas-t iiip-to-.atc suipply isotses in Canada. laitcnding viîtitorN tai
the Electrical %%soc;.ttioti Convention shoult not fait to cati on %Ir.
l'nsigie. wiao is a tninaber of thte local comniiîee, aigri wlaa.sc gcnial
cotaniienantce. apcears% on :mother page of titisisac

FAN MOTORS.
SoNiî t mans of maintaining a circulation of air to le&scn lte oppres.-

eive lie.-i of s.îmmer hasve bren cmp)loy-ed by ail nations for many Cen.
tatrie.;. A nsarl.tl <lîfferenice, howeve:, exisis belween iincient andi
mîodern methgotis, anti thc devclopmcnt oi thecelectric fan motor is Onc:
of lthe tniumphs of nineteenth ccntury civilisation.

Now that the fan motar bas passeti through the eeimntal stage.
and ias a commercial success, bath electricaliy anti mehaily, il has

become anr important factor 'wher-
esvr clic clecric systemi is in use,

ia m3king more endurable the brai
of the summer îwonths.

For the stason of îSqs. the Cana-
dian General Electic Company,
Limniteti, prescrit a splendid fine of
fans for bath direct anti alternating
current circuits Tites machines
are des;ignetq with grcat eare, spvciali
attention bcing pasi tn thnroughly
testeti construction. TIhe licat of
material is sse, anti the workman-
ship is first.class in every rucîlaf.
thus enssîring both dura ility antd
noieiess aperahion. Tiscy are ar-
listie anti substantial in appearance.
b!"des embodying cver valuable

imlirovement ssîggesteti hy lont!,
- practical expcrence. Tte vatious

'paris arc as well propartionetî 1%
in larget machines, anti no (car of
excessive Wear or heating neeti

C. G. E~ F». M.%OToR. occr where thse motors arc opcratcd
e-ntinuouly-. Atention iç callrd

an aur.t<lvr(asiing column ta inthe sprcifacalion of thse varlou,; types
ni fant niohors bari.lclt by the Canaali-n Gcracl EIrctnic Company.

Tlie exclusive ieldi cavereti by tlle CA%-AniA- Et.ECTRId.'t.
NEWS grentiers il a valuable advcrtising Mtçdiuni.

MR. WILLIAM SUTTON.
WF lpreseat iierewitii a portrait of air. \\*li. Stitints. a charter
meder :all ast vica.-.presdCaIl ir ( lie Cta:laau (sra: Ot t

St:aî oaîary. Eaîgilleers, :tndi lreident of the NVaîa. SitlonS Coilapoîmîîdi
Ca., tif Tornto, i.itîect. Ntr. Stîoais the inveaaîor tif tili

Stt n Ooler coaiipuaili, Sllqt% % teal bltawer andi Valiot i r, ani
thae Sutios tule macine. lie was <auraii i 1834, iii1.ii o1 ~ ii
Esîgl.iasid, andI received lit%. eninaeering trainîing :î il .- TîaLk-
itsrt's ln aan nid à%aelamse %\*osk.. nt the Ctt oi Bll%oi, LIii nla-
%lire. ilitier zt few >ears lie %va% a1 pointeci -t%%Sit.ag i iter -it
iliiigay I)aies puaaitiig scation. auati wlaile d itas caîgageti hegaîs

farsi exp)eriiacait.. ii c umetioaî witlas boler %caLle atîti iîls reillovai
In. vegelt.tion. WUaile patan ping th l%%-;lier o)fl file ganotir.. iiiiti fIl#t

sa, a aîarked iniprovenieast was ulotiveable al duiférent pecritil of
the Year. le enaîtintii lhi% study aioaag tlu ist aes tiaitîl a fecw
yezirs ago. wvlacn lie h;ajltaa a% It%k andt 1,laceti taploni Ille
miarket thse naow faîssiots Stattoa boiter coînpoaaad, wiaicla i sai Io
bc mneeting witii tacccss& whivever useti.

1&l. Station camge ta Cansada foirtv4svo yenr ago, wheaî a yoting
man, andi ine cisat linge la ildt resp)omîsillî positios, Otii,~
chierfengineer or the Oratigevilîn waterworks, travellinsg ngimîcer
for tlle State Lirie andi Sullivaia Rail ro;aci a tit elaginleer for the l'tige
Golti llfg. Co., of Toronsto. Ji vas iiti iii rite viiaaploy ori tira
last-named coasspany chatt tlic finai tests of lai% stîady andt experi.
clients were concludect. Hly the ativice andi peraî:..itii nf hi%~
friendît, andi ricalizing rite fieldi forn a rrst.cltss article for the reanoval
of boiter scalc, lic decidedto manuifacture tuie coaspoaaad for
the benefit of strani lasers. '.%Ir. Stitoai caim,% for lhi%. invenition

tcsat il cantains no acidît. causale 50(a, or ,Aie, andi chat tloe
wao have giveai il in trial acktaowledge il at saperiar couiapourtad, ils

is tîaerefore taseti ext ensively liv brewverie>. b:tktries%, cive wtîrks,
sieami laiindries, etc.
Owiaîg to increasbet bmsinesiQ, it i'as soon rounad deirable tn

formi a company ta tandertake the manufacture anti %ale oh the
conapoutaid. Tihis is kasown as the Wnm. Siliconi Cansniomd Coint.

MR. WI.LIAM SIvTTON.

pany. I.imîted. bcîng Camp)Oseti nf sonse Of thC lndiasg maaîltiaet
aurers in dit ciiy, lthe office beizig ah -,o6 Qatecas sImde cast, To.
ronto. Since placing lt%! cantipaatid an the miarket, thîe saltes havse
itîcreasei %S: rapidly as ta ieessi.tt snrl tlitiois% in plant
ant -toc.n.Sadnniarlyfesajathabepieiit f
years oi %Iiadsv anti experirisena, c;arried oaa maadrr rallier tanÇas-aor-
able circtîmst.thiccsstsittr re.stu have Çîaîally bocas acconsp.
lisliet. Upots reqteat ise caîipîanv wavill giadly fiarîisla a samînlice ai
lthe compouanid Io steaai isr

PUBLICATIONS.
E. L Powers. af Nfonatinock Ilaock. Chaicago, i%%tues qtaaîîcrly

cte A.aserican Electrical Directory ans Bîti)cr*%~lîial coanbuiig
sshat is claima'd ta lie a camplete lisi ai clecirie ligiîtiaîg central
station% ini cite Unitedi Stales, Canada anti Mlexico. %Viil details
and other valsiable informtiion. 1% i%. i%%tied ini Januîary. Apiril,
july anti Octobcr, th t sabscriptioni price Ibcing $4 annîîalîy.

%Ve bave been fas'orcti by the Catn.tdian pathliters, Tie, Copp
Clark Ca., Linuitcd, cf Toronta, with a capy of a l'ocket flnc!
Ilook fer Mlecîanical Enginers mrccutily comileti by '.mI. Davidi
Aflan Low (Whieworth Scholar). '.%1. 1. '%ccli. E., l'rafessar af
Engineéting F.ast Loandon Teclînical College. Thîe book, 'liil
is well printeti andt bounti in clotli, ii 4 x 6 itîclles il' size, ai cons-
prises- -, o pagcs, witb hapwartis of 1,000 ilîtîstrat ions,. Thue îîhar
claimrs ta liavc %lpareti no pains Io %crr:f ile correctse'.of ailth
tables anti caîctalatians emboci in tIi hotik %o a% tai iîsake il
thoroughly sa-odt.The price i-. nat given. luti may bc oht-
tained by ponçons intercaltId on apphraîîoa st, the Canatilin pub.
lisîsers as abovc.

G. Hl. Iturlanti, ai :.%ontreati, li..% an.la RIZ)aagskci niser ulb,
%teani bier plant in lige Unions C:ard anti Palier (îonipiany\ % cw

warks. Thais is Ilic secondt order ilaat NIr. Ituarlanti lias gives for
Kingsley bo;lIersatler iuîsig ilieni for fouar >car%.. Tliey %veme in-
stalîcti by E. A. W.tllberg, ai Maontreail.
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SPARKS.
Stelis have been taketn at brti-a, N. S., ta improve tire qujaiitý

ai ciecîric liglit wiring donc iii building..
l'Ie Tronto ala Comtpanty have ordered irot lire Ca

disît Geieril Elcîric Company twelty additionai C.G.E a
tto O-ç.

Ciiarle-i iiaillairge, C.E., of Quebec, ai (lie requesi a a lgiatn
finsit, Ii. rttade a test ai lire waîer power of a river about tweniy
miiles4 itcow M:ilhaie, Que.

Tire Jeurkeq Mîachtine Co., af Shterbrooke, Que., shippjed on ltec
.501 May arlc af thei- cotiiele soa ilip iiilîs ta the Cai-iboa Min.
ing. Miliing & 8 îttlitig Ca., Fairview, B.C.

b'ie Grecal Nortiîwesîcrn Telegrapli Companty have cantpleied
-an extenision af tlîeir fine iltia Britishi Calumibia. Ofie ill.iîorhly bc apeitcd at Vancotuver anîd atiier imttportanIt points in tirc
province.

Mi-. R. Prefantaiîte, of St. Agathe~ des Maisis, Que., lias placedait order with the Caiadiati Gencrai Eleetric Co. for oite af titeirilitisand liglit single pliase s-tanldard i-otcid armature type af
aliernating current generalatr..

MNesr,-. Geo. M. Webster & Ca., of Quebec, coal liatdiers, tireimproving tiîei- facilities for uîtlaadiitg %lcautters, aîtd for titis plîr-po-Ie have placed ait order willî lire Jencket. Machine Ca., ofShter-
brooke, Que., for four ai their double cylinder rapid coal hai.%ting
engciies, with boilers.

bire Finance Carnimttîe lias nmadie a i-ecaînrendation la tireCity Caunicîl liit steps be taken tol acquire the sîreet raiiwaysy.stesti, and tuat the caltntilîce bce auiharizcd ta obtait suit-l in.fo-matin, as tvill enabie it ta rcattmend ta uIc counceil an offer
for lte campany's propierty.

ie lleiîtbuiokt Navigation Caompanty-lias placed ait aider wilt
tire Cauadiaît Geiterai Elecîrie Conmpany for equippiîîg îlîeir
%tramer Victoria wiîh a complete clecti-ic iighting plant, wliicitwilI include a six kilowatt Edisoît type dynamo, Il vertical autlo-matir: eligilte, and a scarch iamp of 400a candie power.

Tire Corntwall Electric St-cet Raiiway Comtpany, L.imitcd, have
ordcred frot the Caîtadian General Electrie Comipany four C.G.E. izoo matai-slu, be used in the cquipment o aither freightlocootîive which tlîcy have been abligcd la put on titeir road tusupply tr inicreauted demands an disent for freiglit service.

Thc Sniugglcr ("aid Minisig Ca., wilh bcadiqua-tei-s at Tronta,have decidcd Ia put a 2o slatlp miii an theii- pi-operI>' at Fairview,H. C., this %ummer, and ai, arder for lire balie lias beeti piaccut
witiî tire Jenckes Machine Co., ai Sherbirooke, Que., for Corlisiltgite 2a %laltps, vanners, and four iles oi Acrial tramiway.

The Canadian Capper Ca., ai Capper Cliff, Ont., ai-e fltîi:ng aîtew %Iàai:, and have placcd an order with the jcnckes 'MachineCo., af Shterbirooke, fir two ioa li.p. speciai steel bailers, o11e 12
15double cyliiîdei- double drurn winding engine. titi-c largebleaiti puitps and rock breaker, and itecessa-> geai- for operatiitg

sNanie.
T'lie Tronta Eicîric !.ighî Co. and G...and C.P.R.T.-icgraphu Contpanies arc conidci-ing the question ai puiting titre

u.Ictric wires underground an Voîige strct, betwccît Front andKn strcets. The cit>' engineer estintes that a conduit con-
îailting îwelve ducîs, each capable of car-ying 200 wires, would
cost S:9.0aa.

ire North Shore Electric Raiiwvay Ca. tas been granîed a Do-
mtission charter, Ilte proniers being WiliarnOwen,of We.%tîauniR. riailitndA. J. Corriveau. oioîtîrcai, and otiters. It isiiîeîtded la buiid a raiiwvay ironts Titice Rivers aiong the no-lt,shoi-e ai the Si. Lawrecnce river, and lo use thc poawer- getierated
at Slîawenegan Falls.

lire ciîy enginer ai L.ondon, Ont., lias submitied an etirnale
for tite caltii-uctioan d aperation ai a civic electric lighîing plant,.sIinwitg lite t-Ost 10 be :,5.o6 cents per light for 350, as against 25tcit% per Iight for 298 iigis 2,000 candie pawer, as at prellent
paid, per coltîract. Tre estimate for lite pa-oposed ai-c Plant ai
3%0 iigiit' i14 $80.236. 50.

lite Bell Ascî~Co., ai Thietfard Mines, Que., are chianging
ilîcir %ysIiii ai aperating their mille heisî, anci for this pur.
pose hasve îlacc<i ait order wiîth 1lte Jenekes- 'Macîtine Ca., aiShterbrook<e, Que., for ane ai teir s00 h.p. %teel tubuiai boiuera,aîtd htave atl.. pIiscitaed fi-rn lthe sanie campan>' ane oi lueur
tiai lcomiotives%, for shiiiuing cars in pila.

Ini lite HIf tl Superiai- Court i-eceniyjudgnicnt was rendercd byJudgre L.avergite iii the case ofithe Byiawn and Aylrner TurtipikeCaîttpaýiliy g.int the lituili Elecîrié Companuy. lire jndgment
rcciied tuait dcfcuîdanitî gaint the wili of the plaintiffiforcibîvîlook

of'îc.iî icertaini portioins ai the Aylmrni raad and bijiit anilecti-k r-ailway along ind ;îcra'us lite higtway. lite jus.dgc
tirtied defetunts ta faiîtwiîii rentove ail ils track%, pailes, wi-euantd tailicr apparaîtis front the portionis ofithe raad, and in defaultt5j day.. fron tlite %ervice oI; the defendatnt ai the present judg.
mtut la;intif i.. attîharized ta do %o ai lte expençe and risc ai lthedefeîtdani, and Ilte defendaiît i.% eîtsaited to refrain far tr futurei-rnm tiiig Ilte ltigiswav, and i. caîtdentied to pay plaititiff

$ia6willt Casîst.
lite Recarder ai Mont real lita% j-gvn iutdgnînt against the Mfon.Itexl Sict Coimpv anyt for the ntominal surn ofSz a2,nd cosfor i-eiu..ig la htildl td operate iheir lise up Cote des Neigeq Ilui,aatgied by îltcîtî un thiici eoiracî with lite ciiy, wiltiiti a certain

space ai site thiat expired Onitlite i..i ai'May, 0k )-. lite compan>'xrgusI sislt lie ruImd watald bc ttaa latgerotu, hut lire cisv ait.tained cvitleiîe fi-rn expe-rts Wb pros th-il Ille new sirect car listein Quscbcc i% huilt %vith mttch %harter clirves%, mucit steeper h111%,a:td nttclt sarter è'eclines and inclincs thatn would mai-k the fine

in question. The Recorder said: The preponderance of t,:îilnxhows titat if there iii ta bc ant> danger attaviîed ta tlle 1lue. sisaldanger cars oniy be caused b>' negligence, iFiiorance or tllllîrud.ence oit the part of the company, its engincers or otii-i e..ployces, and to titis ail institutions oi a similar nature are li.lblelie regretted exceedingiy ta bc cornpelled to find tire nîpgîîilty, becauise, as a rule, il had fuifled its duties tow%.t,iq thecity weil ; but it had tiegiected its agr-ernent with the cil% in thiNinstance, and without being able to prove that there wnreailh-
anything te prevelîl ils carrying oui its4 obligation%.

As tire first step towards the inauguration of a systecm 01* radiairaiiways for Toronto, a commilîce of the Board of Work.. hald aconférence rccentiy with the management ai tr %Ieiroioilîansîrecl raiiway. It was suggested that the Tronla Strect Rýaiîwa>Comnpany give nînning powers aver the Church bireet route,wltich could be îised as a lrunk line for ail thp radial rond'. Onedifliculty in the way, however, i. that the %tatule provide% tiraitire standard widli, of ail radiai raiiways shahi be 4 feet 844 ini-he.,wltile the Metropolitan and Toronto railway.traccs are 4 feei ,oýincises apart. The cnmmitîce dccided to have an intCviewv %vith
hIe manager of tire Toronto street raiiway and endcavor to forits.laie a plan which wouid be acceptable bath ta the street raiiwa>.and suiburbans compaties.

MOONLIGHT SCHEDULE 70kt JULY.
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2 ....
2 ....
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7 ....
78....
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19 ....
206....

,j .... I
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-74....
28 ....

29 .... J

NoLgh.

Na Liglil.

No Ligit.
I..8.00

t'8.00

8.00
r. 8.oo'
'r 8.00
't 8.0o

n 8.00
r, 8.00
n 8.00
r, 8.00
r' 8.00
r' 8.00
n8.00

'r8.00

,~8.00

S 8.00

9.30
,.9.50o

r.10.40
11.00
tt1.30

A.M. 12-40

Extitiguisi.

No 1.ight.
No Light.
No Light.

'r 1.30

,,11.00

A..12.10
1.t2.40
1.00

n 1.20
r, 2.00
n 2.40
,r 3.40

3.40
n 3.40
'r 3.40
n 3.40
n -40
,r 3.40
'r3.50o

n 3.50
r, 3.50

4.00
n 4.00

4.00
n 4.00

4.00

Total... 1 i0.30

No. of
Ifotir.

2.30
2.30

3.30
4.10
4.40
5.00
il.20

6.40
6.40
7.40
7.40

7.40
7.40
7.40

7.00
6.30
6.1ta
5.20
i.00
4.30

M~WR0VED STORAGE BATTERY EjQWàMNT.
U~NEa hIe %ulx-rviion ai Mr-. A. B. Smnith, %uperitendent ai

construction, the Gi-eat Narthwesîern Teiegraph Campany' have
just made an importantt change in teir batter>' systrn nt the
London office, by tite in%îsilation ai a very complete starage bat-ler>' cqtipment, cosisting ai 260 chioride accuniuato-a, wltich
dispiace 6So tclls; ai the camman foi-ni ai gravit>' baîtery, wliicit
ha% been te standard foi-m ai batter>' for teiegi-aphing purrpose%
for so mat>' )-a past. In the malter ai efllciency lthe %tarage
batte-> hlis pi-aven eo rnuch superior ta the gravit>' that tte comn-
pany have decided la instahl these batteries Stai ter intpoann
terminai offices. ie batler>' i in duplicate. twa sels ai which

a cinervice for 24 tours, .whise the alther two sels ai-e beingcha-geda-tiet Tte period ofcharge isgenerauy th heiours
for bot ttc main and local batteries, and the current is stippiied
fram the Elecîric Company's power circuit, ta wltich the main
batteries ai-c cotncectcd direct, ai the i-ate ai t3; amsperes per
tati-, but for lte celis which .%tippl)- the Illocal'I inst-uments il
was nece-iar>' t0 reduce the charging pressuore fi-rn 26o volts Ia2J4, wltich is dote b>- means ai a moîor-generaîar, at a chai-ging
raie on the generatar.side ai ir, amperes per heur. For wirc.%er-
vice thee aie fouir baller>- leaids," paired negative and positic.
ta tte %swiîcitboard, fi-rn which tte cur-ent is taicen ai a pressure
afit3o anîd 7o voltsi fi ont cadi pair. To prevenu an aver-ditcitarge
ta lite un case ai accident, each ofithe s iç balîcu-> dis en at lie
switctboard is cotîtectcd in series wiIh the batter>' 'Ilead'
thi-ougli an ai-dinar>' incandescent lamp, the voltage ai whiciî i,.
125, Or- 71 voila, as the Il lead Ilma>' requi-te.a Stild an>- wire,
became ;*c-assed," or Ilgroundcd, helmps on ttc wirc-;
affecîcd will giaw. lthus acting as an indicator as weii as pi-eer-
ing mare ihan a salle amounrt atiir-cnt fi-rnt pasing mua tire lii-
tci-tupted wi-cs. Tire re5itutance ai the magnet %pools ai the
Illocal~ *tiaunderu was itcreaued fi-rn 2 ohms la ta ohms est-h Ia
prevent a short circuîiting of the local celis.
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BABCOCK & WILCOX
RATER TUBE STEAM BOILERS

First hivented iii 1856.
HAVE~ A RECORD) 01:

UNPREOEDENTFJD SUOOESS
Nearly
2,000,000 Horse Power
now ini use, with

-, Sales Averaging
20,000 Horse Power
per month.

S La&rge Book. IlSTEAI%," sent freu tiponI appiÎIcî~,.

Babco.ck & Wilcox, -Limited.
LON DON AND GLASGOW

IJM%la1 i IlI an d
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Head Office for Canada: 2o2 S-r. JAMES STREET, MONTREAL.

KINSLLY-qq
ifater Tubo Stoam Boilors

For Power and Marine Purposes-Adaptable to the Highest Pressures.

IiIGHEST ECONONY GUARANTEIED FRICES MODERATE

Head Sales Office for Canada: ManufmGured In Monireal, Tororno and Ottawa.
I~ d ~ ~Bell Telephone Butilding,

CATALOGUE FREE
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ONTARIO ASSOCIATION STATIONARY ENGINEERS.
Tite ycarly nierting of tile Otario Asciation ofStiiar

Eligineers ova% belli ii tlle Odutfellows 1a. Ol1. o>Mi>
.lotit. Th.! mieeting %vas very %vell alturled, lîaving relîrct*îîîtia-
tmves front L.onidon, irniftfdu, I laimilioîî, Torontto, Osma, 130W.
IltanVoillC, CartlWos'î. Ott.Lssa, Uxbridge and Bielleville. Tlirc
tiicaisbers of t lie boan rds'cre unîaîsoidrmbly absenit. Thev<ne cîmatge
on the personneil of tIme board wa.' fie '.îitititîîiiioti of A.tr. Rodger
I"ittteigli, of Ilowuianvi'lle, for bMe. %Wil<ord 1'litlipo, of Niagara

The. RZegitrtîrs report %lie -l t.is lcre %verc 7.56 'inies on1
tile tiienil)er.ltiiîî roll, sonie ioS of svIitLlà are )-et ta be reîmewed for-
t lii' vear. Tite l.e-gilat h e Coiiiiiit c su ittedl a report tîpota
tlle svork dlue citiritg the. yecar, te remmît (if wlicl wa4 tu gel a
les isioii frot th lic ~~iister of Jutt ce thIat thle Doinriot i .irlin-

rilett hlis u idiction lit the CILse of (lie Enginsecrs, 1111, and
thlai il i% s.itirely Initielr t(lie dilTcrelit pîroviniieal legiltt îires, rte
sanite as a Iw rduietor. îr ltitid sîrveytir.

Tlie finî:tit-ial %s.ateiiiit ot i be, IZegit rar anid tlic Treasairer so'as
prte'iented anid aditcui. Ilwris ,'slso itrrauiged ta apt'îy. ta tile
Ontario liiatire ftiarruLtîeidsitîit.s tii the pre.setît law.

A lonig anîd tsefstî dicio oiso tiaitrinittig of tflic e Igineers
gcnci.ratly ta IL hitgler htaitdarct of efl*tciui-icy, anid r.tsiîg tule ujuali.
fications for ecd girade', broumglit oui flic (ai tlinat A',oociatmotn cer.
tificates are Ioolccd ilpuot as accredited miarks of worttt1iiiess ti
tiver>' provinoce ii the l>aniiiiioni. I lanîtiltoa OVa chsoeti.a tite iext
pflace of mieeitinlg.

Tite îîeris~îiiel sof tlic board i.% sit15v tîs folioss : resiietit, O. tP.
st. Jotin,'ruîronitt; ie.rsdn,..Eknurorotito; egisirar,
Joli> Bait, ai. >3 Vrk'.ilie To. Isronto; treastirer, Rolat. blaekic,
h hanilton .%rt lîr Atte.li uîford F. G. Mitchiell. L.ondon;
Thom%. Ellimtli. I i.tiiitoi rhloS. 'meiIsOlta ;.W Jas. Deolin,
Moiiirc:tI , T. G. l)oniidson, Oii.rsa A. M'. %Vtcketens, Toronîto;
Rodger FiIltihhooiartoille.

TRADE NOTE.S.
Tite Oitassa h'orcciaiii and C.urboiî Work, hiave juist t'ilied ait

order for ;o,ooo electrie lîglît srarboiis for [lite Winnipeg Elcctrîc
L.igîit Comîparîy.

Tite btcEaclirert lica'titîg & Vcîitilating Co.. of Gaît, Otît., bias
Silaced ant order %il (lie Jetiekes 'Machine Co., of Sherbrooe,
Que.. foir oine of tuelir patenit Dake cngitics.

The Alberta Railvi & Cool Ca., of h.ethbridgc, N.W.T., has%
ordered two miore Mutmf'ord itmjîrovced boitera. or 150 h.p. caci(rom Ile Roula Enîginecrinig Co., Iliert, N.S.

Tîte Cre.'tt NXortltwestrti Telegrapli Co. i4 insalling a ilew
licating %yý'tditî iii tladr large bilding ii Montreal, usimig rte
Kinglcy ovater tube bolier inbîalled by E. A. Wallberg.

Catalogue "Il"* ha% jusit been ismucd by Mr- John Forman,
elecîrical goods. Craig sirct, Monttrent. It contains niîucb inf'or-
motion regarudtig tu' miarly fine-, of supplies carried in stock.

M.r. E. A. %%ahilberg, Motitreal. lia% recently tostallcd boîtera. in
thte Russell Thteatre. ttîe Son Lifé tiisurance building, the H-otel
Cecil, tise llarmony liait, and Grand Opcra Morse, in thtat City'.

Tite WNestera l.oant & Trust Co., montrent, arc instatiing a new
lieaiing sytena in their buiildintg, ttaing te Kingsley water tube
boiter initlted by Mr. E. A. Wa.ttbcrg. of that City. David Ogitvy
t% rte urclit~.

Mcs'.Sadîer & Hlawoortht, ofMoiîtreat and Toronto, have jut
fsîriiaiîed tue Niagacra FaIts Etccttic Powser Co. willi two double
Il., 44« wide. for ilicir neos gen( .'ntors . fic M1ontreal Belt Line

Raitwai', Mont teal, vitlh ailei 36" d, 'bIe belt ; and the St. Thiomas
Street Railway wit tiwso àîi" double meît%.

Tite D)omnîion Coal Co. are nproving their facilities for unlond.
ing firont tlicir steatiier'. fIt Leo'is, and have purchased for ibis

fur o ur(ai SU - i o double cytinder sperial coat haisting crigines
front te jcnckca. Machiine Co., of Shierbrooke, eu. wiîla a pow.
ci-fui mon îî.p. loconînhtivs' boiter tu iIuîppl '.e or le saine.

In our lat nîotiil'% issue ose illuàtrted a new switchboard re-
ceniîtv itisialledl in McGitt U.niversity, Moîîtreai. ?mÇes. ndr
loh & Co. tiave wr;tten to us asking us ta Cali tîte'aitention of our
readerN to tlic tactî ihat thiq board was supplied and installed by
tbem. They are al-O supplyi andi instlling the electrical equip.
mient lin the ioew Mining and Chemistry building, svhich wilt be
conmplcted by the falt.

Tite Canadian Clîcinical Compound Company report that thîcir
sptecial boiler compounda. arc meeting with a lzrge sale, and they
are wcll aatisfled witli the bîuiness. scured. A sample of
tue orders receliocd la shawn by a letter from thse Town Clerk,
Mitchell, Ont., wtaiclî reods as follows: IlBy to.day's mail 1 send
vomi sample of scale taken from boiler. Illase examine %ame and
;end ban-el of your bcsr material for removing same." The coin-
pan>' are about ta open a branch office in Mlontreal.

'llte iener.il Engineering Campatny of Ontario have rcquesîctd
u% t0 infornt proNpective prorchabets f nicbanical totakers thsat the
Acrican Sroker. sought ta be introduced ini Canada by the
Aniericaît Stoker Co.. is au infritîgement an the Canadian patents
owrncd tiy their camtîany. Thes' state that as sourn as ait
Amencan stoker lis installcd mn Catnada,. their solicitors have in-
%tructian% Io take pracccdiogs in tlic Excite q er Court of' Canada
agaînsI the- mier as well ais tfa.itt% tlle matîisfacturer andi imîporter,
-and itev drstre to gve a osarsomng mn% order thisa no underfeed
nirciattical 1tIlker nîfi lac àtist.ill Il aity persan wtthîottî (ut
kttowvldge ofitlim'ir riglits onder- tîmeir <a,îa.diaus pastents.

liendimg pur4itao.cr.s of clsirincat appxsr-amis when ovriting ta
.idvertîsen., are amked ta ntiton ilme ELI.C-TRicL NEWS.

ELECTRICAL POWER TRANSMISSIONS.-
11Y R. A. Ross, L E., Ni.Can.Soc.C. L

TîtR %ubject of clecfric power transmissions over long *ii't.tnon bu
for tlic last few yrors bten the field in whlich flic imw ia, lin
ciectrical cngineers have bond a scolie for tieir t:nctgie%. ani the ad
vance in consequence bas lx-en mosî nariced. So rmich '<iI 4i'hik
four 'Years ago there was nflt a power scieme ofany flt:ge)oî. at th
present they arc numbcred hy flic score, and re or suc;) ?u ~o utillit
an. immense amount of power fortiteriy unavailatitc. neopoint in modemn plants is the similarity of the methods iii% . %pdain America, which is ilways mure given tu stantlardliti,,n 'han al,
Eu ropean countrtics. The severai typIes of altrnattng troîÎllsmîîs%îionhtc
practically crystallized int two standard folins remariably .iikin ut dtail
anri equally applicable to most cases. The controversîr.. tivr th,
relative merits of direct od alternatin~ current for transillissio0 )ut.
poses have been settIed, andi the latter tasjIng corne ontl vaIrtioas i
now carrying the war int<, the hitherto undisputed territory of lime fotn
naniely, the application ta general miotor purposes, and the resuls al"
flot doubtful. With the appý'ication of alternating current oinmots b
traction purposes, mwhich appears tu bc flot far distant, tlic last telint1>.
field cxclusively by the direct current usill have been înac.The
teason for this statc of titings is flot far ta seek, as the ilernatîmg systcrm
wttich ltmerly was applicable only tu incandescent lighît, ls rtrptnîy
made such strides as to prove itself more gentrilly useful for ait l>urPo.ýes
of transmission asnd for most cases of distribution than tic otîmer. 111$
triumph of the altemnating is due ;o the (oct thint with extreiiiel>. simple
and durable apparates, thec power is sa readily transforîmcd it 0l that
formi which nîcets the requiremrents of most cases.

The eflleiency and durabiliti of the newer types of apporatus arc such
as Io leave but scant zoom for ampbovement, anti) it opîleors lnroelc that
unîcss some fundamental discovery is made wh*ch will tender liresent
types entirely obsolete, these formais will perbist for sorte fimie tu eoni.
Accompanying tbis standardization ofopparatus bas come a remariaie
decreasc in first cost and maintenance charges, affecting the interest andî
depreciation accounts eorrespondingly, and resulting an decrc:Ioed coul
of power tu the consumer. In consequence ove may, expcct tu see tt
field of steams generation for many purposes invaded by flic simplet,
citeaper and more cleanly electrie power. If we nîay judgc by parecrit
indications, the next phase of the prnblcmt to bac attacked wilI ime the

adaptation for railway purpases of powver from large water faits. 'lThis
only awaits the dovelopment of a satisfactory muotr for altcinatarag
traction purposes, and, irom the reports of several recent installations in
Europe and the statemenîs o! prominent traction engineers in titis
country. the day of the alternating raitway motor for use on the longez
railways la flot far distant.

To illustrate the methods adopted in transmission oor, o feos of the
larger plants in operation or building are given bclow :

S)yocm. Distance.
Birescia, Direc current 12
Pomna, Single phase 29
Fresno, Three phase 35
Lauffen, OC)
Porland, .'12

Ogdenk ', 38
Trhree Rers, Que., Two phase 17
Knotenay, B.C., Tbree p hase..
Hiamilton, Ont.> Two Phase 38
Lichine, Olue-, Thtee p hase 5
Chambly, ýuc., Two phase 16

V.'oIaage.
15,000
10,000
11,000
30,000
6,ooo

16,ooo
12,000
-0,000

20,000
4,400

12PS00

Ilcîrse owcn.
700
Soo

1,400
300 Experimental

5,000
3,000

2,000 Buildiîng

20,000
20,000 Building.

With anc exception these are ai altetnating plants, and il osilt ic
noticed that C..nada is wel t thebb fore, as might bac cxpcctedl front
the almest unlîmlited powcrs available. Montreal stands at the' hesnl
ofîthe world so fot as ttansmitted power is concerned, and it olpeairs
probable that the Iwo magnmflceni scitemes ni Prescrit steh conttaiann
osil1 flnd an ample maorket in the cîty- and vici nity. MNontrcal's ,lenminmis
cavcting as they (Io the whiole field (if con;unitotian of powcr for tiet
tailway, incandescent and arc lighîing, and m*or pawer, offer a goli
example for iîlustratis'e purpases, and il bas iteen dccmed odeî.isli-e to

.pc< reed befom the Caaad'îaa Society cf Cisit Engiacen. Mardi tit, iMt..ý

Jolie, 1890
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higlias is availalîle pet machine. If these wegre coupled in pairs ta 200
h.p. iiiotors, the units would be cight, and Clic addition of a sparr
would malce a total af ainc, wbich wauld be amele for prescrit demnands.

%IOTOR I'OWiSR.
1Eithcr alternating or direct leurrent motors arc suitable for genial

watt., but. whcrc variable spceds arc necessary, as for elevatoir purposes.
thc direct is at thc pîreserit time the only ane avaîlable. The cost o!the
formner ii aise highcr nt the preserit time. The advantages of the aller-
natèng mater disitibution are. leus cost ofcircuits, greaicr simplicit>, o! ap-
paratus, and thclabilisy gts-rach ouîllying demands at smiafl cost, and
ttut it involves no special apparatus in the disitibuting station othier
titan the necessary lowcring transformers. As the objections to the ai-
-cinating (on the score of price and unsuitability where speed regulation
ia iequired) appear to lie witbin reach of correction in the near future,
cti Method wilI le Zaotedi for ibis case. The demand ca.rves arc
le.ised upon te actual load curves of ane of the prescrit stations, with
allowance for the: agter operating campante laads. In ait it represents

"le vinco tu cic diseussiii ta ftîllo& b>, reference to flic dnlnîs
<tnta t tint tile 1îrtsent tine, witluott reference ta futuire

.tsstl% it ese wiil îîa 4iltit be Ittucho i tte saine icind.
Villi it, end in vîew, cte aceonîpanysig curves have been drawn,

,bwing rte deniands for ail classes of p~ower at the lîresent tinte for
îwrsiy.fu. litîtin.

fTe îiîî o etve in caci case shows chic ntaxini deniand luiriiîg
qbtteeal, ain tile lo)wer tile average land at cati hiaut a1 i te day for the
Itr Fiti these deîîands tuie iransiiîission scîtene will lie figuietl,
tt-t ncce'.-..îî in a general way for illustrativé purposes. Tlie irolileti,
ecjtis il laying tltwn cte power ini tbe cii>, tu istit tbe ueîîîands
0e the tîtîlt comîiplti wny ab regards cconons>, cfficiency and suitabilit>,.
.%, uhese drîtianrs affect tbe transmission by tbeir nature, as weil as

byIhrir itiutut, tlîey mîust 4i consitlered bricfly liefore taking up the
traraiission praîter.

incaîttitent t i.iglting. -TVie denîand curves sliownlhave bcen figureti
hnîum it7 curves af anc of the prsci stations in thie city, wit ani
lllowanee for il loatîs of!the otîter aoierating con.panies ; in ail ta cuver
tAooo liglits wvired ici). To nîcet this titillant] il %ili be reatly

tîînted ihti <litteci current is unsuitalîle, owing ta the distances ta
I, coeos',u, antif alternatiitg currents af single. two or tdiree phase
irc cte only ailtrîtnative, an>, of tîtese being rearlily alîîsined fronit
,bc tînniiiSiti voltage lîy nucans cf static transforiîcrs ta !eed cte
jiaribution at a voltage of sa>, 2,00c, whicb is considered sale foi
Gly «ortk Tbis potential will of course lie again reduced bei'ore
cs:rrinig custamers' îirenises, titub involving two sets cf transforniers
TI; Syietni wilI aisa caver interioir lighting lu> alternating are
Lamps, actif 1îrha1îs a few sbiait alternating mators.

The drîttant curves for tbe arc ligh:ing have heeni figured on tbe sup-
p,,wtiort glitite are 2,000 arc lanups un sries circuits in thec city,
tighied front duslil ta an, the curves in tbis case being elevated into
gnaîght linrs. F'or titis service severil plans present tbemnselves as
trlow.
(1) Il>, rectifyiîig the alternating transmission currents ino direct

îhtougl ite ageticy a!f rectifiers, wbicb are simply revalving commuta-
jurt dint-en lîy situt qynchro.sors maits froni.the transmission fine, antI
ssing tii current in cte pireserit stries are laînpi. This systeni bas been
in ube fur a short time in sevendl ituroptan chies, with varying results.
[t.kalpears ta have a great future btfore it whet«it lias conte tbrough the
pirscnt doultful stage.

(2) iiy menais o! altcînating arc laiîps Ced (romt the incandescent cir-
cuits. Titis systelît, White perfecti>, applici4le fur intior ligbting,
.hetr ich unit is treated as an incandescent iantp, and turncd on or off
il wlI, is not so suitable for street lighting, as it docs not lend itself ta
tràdy contrai fron cte station. Further, as the ligbt distribution of
atertnatîng current lamîts is inferior uer %%att o! consoimption ta that of
disect, it becontes nmare espenrive in aperation.

(31 Tie setier arc bysteni as .55 presrint uistd, witb matois instead of
caigines ta tînt-e the dynamos, while neccssitating more apparatu% than
itîr of the otlters, is more sintple and controllable in operation, and
uni lic acceîied for illustrationi. rite numticr o! units necessary ta
acsvei citer 2,000t ligluts i-011 lie 16 if o! i25 liglîts eacb, whicb is about as

40b plu A.

generators, witb coiILctor rings, ilirciugli which the alternatittg currenit
lows ta Cte wîndings driving the miachuine as a nmater, white troun the

commutator connected ta the sanie windings thie direct cuitent, whiclî
bas been commutated frant the alienating, flows ta cte trolley line.

The tend for ail classes af demand is given ta) the labt curve, wlîicii
is fotmed from the otliers, andi shows thîepeîiod of the grcatest stat ion
activity tae about 6 p). ni.

15 ic evidcnt tchat apparaitus must lie inst-illeil ta nîcet this maxinmunm
demand, white the average outptut caula lie ntet by a înucb smnaller pilant.

Thec interest and depreciation charges an pilant, whiclî feais such a
considerable percentage of the cost of the output, is a constant no
atatter what thai Output mn, lie, sa chiat, wbcn it is possilile ta fi11

up te ollows in the cre y the sale of iditinai power during
perod of light liad, wbich sh:ull nat lic aperative during the period

a!h evy dcemand, the ca5t of ibis addition is anly tchat o! addttianal
coal in meame stations, nti in waters pîiwers is noiiiing, and for ihis
reaisan oea> bc disposetIif n!t lnîw tates

(Tu he Contirturd.)

SPARMS
A chatrter bas becai granrted go tie Caniadiaiî Eleciricand Watcr

Power Co., of Perthi, Ont1.
Tie Cantadian Bruvitîg Conmpany, Motntreal, iii iistalliîg a iiecw

steaiti plant, using tha K<ingsîley wvaiL-r tube boilerN, ort-rcil front
E. A. Wallberg, Mlitreal.

On Ilednesday, jul ty 6îlî, the rateli.yers of i.itowel, Ont., will
vote on a by-lriw to provide S2,aoo 1fir cte acquisition of a %ircet
arc ligb:ing plant. W. E. itinîîing i3 tawîî clerk.

Thei Niagara Falîs, Ont., Electric Liglit Comîpany are prcpar.
îng Io brandi aut iai new fields, lîaving pnîrcliased îîîaeliîiery ta
supply electrieiiy for lîeating and power pujpaoses. iniprovements
wili bc made to clic power bouse aîd i;no.

Thte Tobique Ifg. Co., wvbich proposes teoabtaiti paower Jîy
damming the Tobique riverat Oxford, N. B., bas beets granted

unopration bv cte Dominion gaverincnt. The compariy cent-
prse= ion. johtn Costigan, Fred A. H-ale, NM.P., and Senator
George T. Baird.

Viue Latîrie Erîgitne Co., Monteal, has rccently instaln± ci its
works a higli pressure conipouîîd Corlisti enginc and a Kingsley
Wvaier tube boiter designed for 175 Ibs. working pressure. Tiîisis
&onsidered ilt every way a madel and a higitly economical plan(,

annd is said ta produce power at a con!sider.ibl>, less price tchan
quoted by tbe electrical power companies. The boilers werc in-
stallcd by E. A. %Valiberg.

Tite City Counicil of B3rantford, Ont., recently invited tenaes
for tmghiig the strets of the city for a terni of years, and also
for furnishing an electric plant ta bc operated under mrunicipal
contral. After opening Cte tenderm the Fire and LiglîtL Conîmitice
decided ta recornmend the abandonnieni of cte municipaýl idca,
and thie acceptance of the offer cf the Brantford Electrie and
Operating Company. Thisi offer is ta fntrnsli ane hundred and
twventy.one arc lighîs and t3z incaLndescetit, Of 32 candle îîowcr,
rit the price of $7,3oo pcr nnum. The cecric company are aIra
ta cake aver- te prescrit municipal incandescent systemi for $Gco,
paying in six annual instalments.

CANADIAN EliECTRICALk rIEWS
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,'lase mnatar circuit, red direcrly through rcduicing transfoitters front thic
transmission tine, at a voltage af sa>, 2,000, andi again redueedi ly in-
dividital transfr.rniers nt the muots.

itAItWAY i'OWF.R.

Thtse curves are sbawn in the figure hclow, amntir ihe ncinl recoins
for the past year for cite ratlwiy Compiuany s plant. As nt the present
tinte ani>, direct cuitent manter% are appîltcabile tii this ptirpose, tocans
mtust lie ado1îted for trans&irîtîing chc aliernating ta direct cuitent for tlte
trolley circuit. Thtis is casil>, accnplislîedi byV intans of rotary trans
lainiers, wîth sntall loss. Tiiese gauinies arc lîractiesilly direct cuirrent

teles* trIll&&@ la*s aimu-miS tnte
C,, Aiwsé.d oie ,

tutle l P. tu O--W La

lutte, 01Èý
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TRADE NOTES.
l'ihe C Mlne uilk & Cainaiîag Co., of T1rtiro, N. S., Ilave

airaerea L aO *',o ar%e îpon Cr emaginle frontî thre Rcb)1 Eîîgîecrmng Co.,
tu replace Ilie cite dle%trlyt.d ini thmeir recela ire.

.rite Iliatiffltit lleetrie il.il and Pocwer Coîîapany, L.iîîi< <i,
hiata. ordereal froin tlie Catnada Geneiur l4leetric Comapanay a ioo
kilowatt, 25o.vol îîaultiîîclar generator for i lieir pover circuit.

N. 1'. *lTagtiay, (if %Veettoi. (_ule., lia% plaeed i order wvitli tire~
J eiek. Macliine Co., Slierbrocke, Que., for one of tlieir paienat
Craucler tunrbinme%, coîiplete wvit h gate, draft, tilt %titi geariig.

à1r. M. Nlel.atigiiai, fluctotîchae, N. Bl., i% building a large iliur
itii :and wood.working factory, thre boiler and elîginît for wlticlî
aie tri be suppllied b)y tire lZobb Etigiiieering Co.. of Antliersi, N.S.
Tirt) wticrs of tire Monte Cristo qisiie continue sikiig in tiieir

nuain pitl, and have 1:11eIy ntitied a %0. 6 Canieronl Nelrial j-,111
litirclîaed Iltioîgh Il tobu Rc brancli fron t (lie jeieckes Mla-
ciiiie Co., of Sherbrooke, Que.

llie Win. canie & Solvi Mcg. Co., L.itiîed, of Newntia.rket, liave
airderci1 frot die Caitadian General Flectrie Comnpany a liglttitag
pîlantî for tiiir factory lireliiesclglititîg Of at 17%4 kilowatt
i'ilt ilola r dynttamo and silarble -switclsto.trd.

l'lie Lonîdotn & lirit ita Columîbia GoId Field-s, L. iit cid, of l4c,,%.
land, 1I.C., arc develcping tiiir prcperty, and receiîtly .îdded tIo
tihCir Ctqtiiigt!llut a 0 X 8 slt'al liitiiig ellgilI andi 40 11.1). 10co.

mive t>p bottuier. froua ilIe jeîîtke 1'Matilaine Co., *f ci heubrooke,
Que.

Tite: dlal noie bouk% andI bloit t!rs seîit out nîcithi>l b3 tlle
I',îs k.trti 1let. ta k Caiiiinto, of St. Catiliarànc%, be, te to ienamîd tire

1, .,j, t li.tt tire> li.taa o ~a. ni 1>ai .aud 1 tonipletc t.%Uitinment ot

*~JAMES MILNE *
Menai. t, asuu Sot. k it 1- tg l.aîte Gen. Stijl t. Toromît Iioi..,aJ-

telt Liglit k o. * e.iî lier Elect icai l4uîgineeriîîg. steauti

.tsîd %Sint 1 iigilîe. Torontlo *rea iii,,. ah St liool.

CONSULTINC ENCINEER
Vli'i.î,. Spea ,tiî, Superantendeni % Ad% s,. C, Fsante uSi'ii

I lara, 8La . t8 i E10Leat r 1 Li L1l. lnts. S pe La 1 M. La1IneVr) JesV N Ndt
si... i-. tean .and tule Steun L'isgoile, ani. laadiiig lisapora-

ts'.e le-,ts,!l,.ii Test f Siemia, li)Jraui. and LIeuiîLl
P'l.ant%. (. entraI Stationa Management reports %..i efully lire-
pareil.

Offce: 80 Canada Lite Building - TORONT0, ONT.

electrie liglît sîpijes. Tlteir " L. traiiforner, .ait' naîîij
growing iii f.tor.

,rhe Jeb.,kes Maclillte Co., cf SîlîCrbrccke, (Que.. ,.,, .up.
1îlied tire Sydney mite it Non la Sydtney, Caîie lIrcîa0, %%t ilt llSi
cf thîcir siealcoal liiitiiig eligittes, tc bie cperated b ll aîîîre',.eI

atir. Tht' cîtilresor was stilîllied by) tire Caiadiala Dniîajlî
Co., Of slierbrooke, (Que.

M r. J cliii Foriaa, cf Monîtréal, ias reent ly beau iploîî.
Caniadiaia agent for tire upat n eîaclosed arclaî.'[
adapted for cithier otitdoor or itiside -service anîd for ulieratioli on,
alteritiig or direct current circuits, and i,, said to Ia. gi% ing ex.
elîcut service wvlacrever iî',ed.

UPTON,
"MIDGETîî

Long-Burning

ARC LAMP
Tiv~ onh ic aagI%1e

hiable a aiO
I.Afl'lu it til tinrent..

AI.TEIZNATIM. .uî
'a A SIlEt. I %1 1N

Hardtmuth Carbons
z . II

Write for Partculius.

John Forman
ELECIRICAL SUPPLIES

6i4 Graig St., VONTREAL

FAN MOTORS

For Direet-Current Circuits
jt w VOLTS. wVith t2 inch Fan.

For Alternating Circuits
52O tii i.1 VOLTS 6o o i 25 CN*Cl.l-S. WitIl t0, t12, Or 14 illch Fa..

OIEILING FANS

For Direct Incandescent, Power and
Railway Circuits

WVIITE FORI)SIIITV CIRCUI.>:R AND) I'RZICE-S.

Canadian General Electrie Co.
Phoaise mention the CANADIAN ELECTRICAL NEWS when correspandr wlth Advertîsers
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1802 Notre Dam
138 HoIIIS Stroe

IAN CENERAL ELEOTN
(LIMITED)

HEAD OFFICE: 65 FRONT STREET WEST, TORONTO, ONT.

Factories: PETERBOROUGH, ONT.

B3RANCH OFFICES AND WARE-ROOMS:

e t MONTREAL. Main *Street
et HALIFAX, Gra nvIlle Street -

NELSON, B. 0.

lC cou

WINNIPEG.
VANOUVER.

fui

MkU
la

750 w. TiiREE 1'iI1ASF. GEliNRATORS. I Ns.I..I 11NF foi\v' WsF (ci Tîilv L». uilî%.Ibk. wsIYRA & !.AN'» Co., I.TI).

ELEOTRIGAL APPARATUS
0Fp A&L IKIND

Railway Apparatus
Direct Current Lighting Generators

Alternating Currex4 Lighting Generators
Power Transmission Plants

Please -"Rntion the CANADIATd ELECTRICAL NEWS when correspondir with Avertisers
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PERSONAL

.Mr. Norit1amil C. Stîiiîl, of the W. A. Jolieiàoti Electrie Company,
Tornio, hia% jîisî recovred froin a serious Illînesi,4 wtich necessi-
ta4tedt surgicl i peralioi.

Mr. E. 1. Sinoni ha% beci1 alîîiiiiîled manager of the Etectrical
Conutirsteticî Co. (if.London, Ont., iii plaice of Mr. S. R. Break, who
liai% gotie Io reide ini Arizonia.

Mr. J. A. Kaimierer, mansmlager of lthe Torounto braîich of the
Royal Eetrie Ccîtîpaîîy, lia4 jit rettuîned front a trip Io Winnui-
pe and ther weteri l inits.

.Mr. Frederic Nichota-s, getieral maniager of the Cainadian Gen.
eral Flectrie Co., ticcciipaîiied bv' tus daugliier, is ait preqsent an a
visit to Great lîritaisi antd the contttinetnt.

Mr. t). A. Cairr, maniager of the Cornwalli Electric Street
Raiiiwaiy, wa% preeîited by lus emtpîcyees with a gotd.hcaded
catie, cits te nccsîs*ton cf lus4 birttîdity.

Mr. Charlet Nicholson 1s"ke. electricitl etigineer, of Toronto,
wa-t recently miarried iii St. t>aults cltîmih, fVinghani, tu Miss
I>avi-i, d.atîgliler of Mr. Htenry i).tvi.s, coltector H.M. cusatomis.

Msr. T. Alîcaitrît and faîîilty, cf Ottaiwa, ruturtied a fortîtigit ago
front a trip arotîtîtl the wortut, afles' ait absence of six month!b
Tiiey cane front y'ckoliautîa to Vanmcouaver in lthe steaîîier Enpmess
of Itidia.

Mr. 1). W. Robi,, of te Robit Enginieering Co., Amhiersit, N.S.,
and Ntr-. Robit, ha:ve gone 10 Lonidon,, Eng4' and the Ite of Main.
Mr. Robit wiII stiperinteiîd the erecticît of -.orne Robb.Armstrong
engines %hipped îc thc old country.

lThe man>* friend-i of Mr. S. G. L.aw-ioî, formeriy on the staff of
lthe Cautadiai GLiierat Eteciric Co., wili regret tu leari of lus
deatit ai Ilarcelotia, Spainî, white superuntending the construction
cf s5c car electrie roaids ini ltait ciiy anîd Maidrid for Metssrs. Dick,
Kerr & Co., cf Lonsdon, Eîîg.

Mr. C. A. 4airlon. for ttîrec vearg pa--t chief enguneer ai lte
Getieral Eiectrie Coniliatiy's woeks ait P>eterborough, Ont., bas
aiccepteil a posuiti with the Walker Maiiuiacturing Co. of Cleve.
tand, Oltio. Mr. Bairt on witl have charge of the alternaing work
and i lie designing of atertiatitilg machinery fmoreabove Company.

Mr. C. A. E. Carr, who has beemi manager cf the London Street
Raiulwaiy for the pasi thte years, hais received lthe appointient of
mniager of(tle Montreat Park aind Island Raitway ait Montreat,
lthe duaties of witiciî lie will perforni in addition to those ai London.
Aittîcugli a young manl, Mr. Carr bas shown gment abilty in stmeet
railway mainagement, and bis continued aidvancetîieni in weil de-
served.

Mr. Edward Boume, chief enganecr of the Toironto ElIcîcti
i.ight Company, was recently the viciim of a biey.:le accident
which ilwau aIfirst thcughi would resuitfatlly. White mtdielinlç
eatit alongc College %îreet tic colIided with a bicyclist goîng lit,
opposite direction, wiih the resitît that Mr. Bourme was ilhrown
vîolently on the pavement, sustaining a fractureocf the ba.ic or lthe
skiait and other injuries. Wc are pleascd to learn lthat lie i-s <10w
on the road t0 recovoey.

Mr. J. Alex. Culverwell, of Torno, lias~ relisiquistied tlm local
managrement for Toronito and Central Ontario of the Ru> al.%'ic
torna Lifie Insurance Co., of Montrent, to undertake lthe bîm%iness
of an electricat and mectianical financial bruiter, lie stiti retaining
a spectal agency with above company. lie had several years'
successfui connectbon with the otd Edison General Electrie co.,
having exploited their business for themt in Western Ontario and
Qîoebec province. 0f laie Mr. Culverweil has interestedl hinîseif,
atong with Mr. Whate-Fraeer, C.E., the weil-known electrical ein.
ganeer, in the promotion of the Feaselon Falls-Lindsay Trai%titîssi
Company, having isecured the town lighting conhraci for Lindsay
for ten yasndprivate conîracts amounting already lu about
$87,00o, yearly renewal, and also having intereted soutie or To.
ronto's ieading capitaîlisti in the eîiterpriise. Mr. Cul'erwell i, a
young man, and as a pronioter in most energetie and untiriîîg iin
hi% efforts, and bas eqtablighed for himself an honorable reltuta.
lion. He watt educated at Upper Canada Coilege, Toronto.

lThe town of Rampton, Ont., invites tenders up to July it, for
ligiiting the streets cotiser by gas4 or electricify. Mr. T. J. Blaun
is town cterk.

The Mairsh Siethophone, invented by Rev. D. B. tairsh, of
Black Heath, Ont., in now patented ini Canada, United Statesi,
France and Great Britain, the latter patents havingç been secîired
laist month.

It is now thoughi ta the propcsed eiectric plant ai Ragged
Rapids, for tise porpose cf supptyung ligisi and power t0 lthe town
cf Oriltia, Ont., cari be unitlaltcd or $75,000. This us the suit
which the ratepayers will be asked tu grant for carrying ouot lthe
work.

The Monstrent Street Raiiway Co. watt make considerable ex-
tensions te their laiiies durng the present year. It is proposed to
tay a double track aiaesg St. James a.îreeî, fromn McGi %treet ta
the city limita, and 10 commence lthe Verdun extension of one and
one-haîf miles ait an early date. The company have erected a
new btacksmith shl, 75 x SB fcet, at Htochelaga, t0 be used for
repair work.

Position Wanted CROFTAN STORAGE BATTERY 00.
REIN WAoaaiomTH Wna. H. ?4ELLRS.

As Manager of an Elecic ieght & P'ower Co., or TcSRVIS U INIS isBS
SUPIly O'.. or C.entral seates Agentî. A long andin -. ecticl Jgieerng cot.IF MO DU EOuUOIeIy Wl ouN SME MO mCIV
bined witlà enrrgy. tact, cood %ound busi..ess And ýec
.-uîie ability. toqelher wilh As rtferencu: ; hould We manufacture Storage Iateries for ail proe office an'i Woelca:
drmund tlueatteiîion ofthoâe ,reldîug a goodtreliable Iltei rerdadrcaidn 2 Shoppard St, TORONTO. ONT.and ifi.cient mîan. Addrcamsi Cbrda eaoal ae. F

Care EIC.Ls %t. .4 Il Pays to advcrise in the ELECTIRICAL NFws

SUTTON'S BOILER COMPOUNOD
NE VER F4AILS WHEN HYONES9TL Y TRIED

Evcryr Trial Order brings a Permanent Custorner.

ENGINEERS'

SUPPLIES

Write ...

Our Olls and Packlngs

are Unexcelled.

'Phone 2239

THE WM. SUTTON COMI'OUND CO,
206 QUEEN STREET EAST of TORONTO, Limited

Pleas mnanton the CANADIAN ELECTRICAL NEWS wh.n oorreepondingwt 4.um
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THE ROYAL ELECTRIC CO'Y
IIONTREAL, P. Q. TORONTO. ONT.

Manif act tre rs for Canada of the Celebrated

'6,8 < K. ce'."
Alternating Current.

Apparatu s
The Motors, Transformers and other Apparatus pertaining to tliis systern ernbody the Latest and

Best Developments in Electrical Art.
The Success of the " S.K.C.' Apparatus has corroborated ail clainis nmade for it, which are

niow accepted - facts."

ONE

PRASE

TWO
PRASE

TRREE

PR4ASE

GENERATORS

WOUND

TO

DELI VER

ANY

VOLTAGE

(This cut sliows Gencrîitor as it %vas being t%,,embled.)

2,200 K.W. "lS. K. C."1 GENERATOR
for the CHAMBLY MANUFACTURING CO. - Generating directly 12,500 Volts.

The Manufacture is also continued of High Class
Arc, Direct-Current and Railway Generators.

"ROYAL BEACON "ROYAL STERLINO " WIRE
INCANDESCENT LAMPS

CORRESPONDENCE SOLICITED

otea,. mention the CANAflIAN ELECTRICAL NEWS when r.orrespondlng with Advert1sers
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SPARKS
Thle finii of IL Claubb & Co., clectrical qupplies, St. jolint, X.

Il., lias been di%%olved.
The anitual mîeeting of flic Nortlîwe-t Electric Co. wae held ai

Winmîilbeg on1 Mal;y 20111.
The SydneZ Flect rie L.ight Co., of Capie Breton, is iiIow operat.

inig front anî SK.C. plant.
l'le Couiicil of W>niiOnt., art! said to lie in favor or liglit.

i:ig the village by electnicity.
Thîe Chmarlottetown Light and Power Co., or Charlottetown,

l'Ellias beeîî graited incorporation.
l'le Canadiai L.oconmotive & Enginie Co., of Kinîgston, Onît.,

will Imold tlîeir aniual meeting on mune t4111.

I t ts exliected that the new e.lectric railwav iii t.Tiionas, Ont.,
will have cars running during the lîresent month.

It is sait that lrwin Joyl, of Futrord, Que., intends putting ini un
elcîric plant for lighting bistanr auS the %treets or the village.

Tue Kingsville Electric Light Co. lias placet! an order with the
Royal Electiic Co. for a eoo-light alternatar and transformer.

G. 1). Canmpbell, of Weymouth, N. S., liait closed a contract
with the Royal Electric Comnîiany for an electric ligbîing plant.

A% commuttee of the City Council of Londc ý, Ont., will reconi.
uîend that tenders be iuvited for a municipal electric light pilant.

The employecs of the 0Ottawa Electric Railway will hold their
first annisal excursion, to Graceflid. Que., oni Sunday. )une i91h.

A special committce of the Hamilton City, Council will report at
an early date on the question ofestablishing a municipal lighting
plant.

An efrort is being made t0 form a joint stock company at Shaw-
ville, Que., for the installation of electric light and waterworks
Nystemu.

Th:e lepesTelephone Co., cf Windsor, Ont., bas been incor.
porated,. witb a capital of $iS,000, bo do business in Windsor,
Sandwich and! Amberstburg.

The autborities cf the Grand Trunk Railway bave not yet come
Io a definite conclusion regarding the adoplion of electricity for
lîaulint trAins througb fle Sa rnia tunnel.

A by.law to authorize the issue ofSa:,ouo of debentteres for an
electrs. railway- bel ween Waterloo and Gait, will be voled on by
tbe ratepayers of Waterloo on the totIt inst.

William Snider & Co., of Waterloo, Ont., bave recently put in a
ncw arc dynamo supplied by the Johumon Electric Co., of Toronto,
and! have replaces! their lampa by new ones.

The amalgamation of the Quebec ande Montmiorency Railway
and the Quebec District Railway is saie to bave been etrecteel.

Th mtive poiver or the former road will likely be coîler tg~

%%ood l4ros., of~ Brantford, Ont., have intalled a 70 11.1. S.K,..
synchronous motor, to operate from the lighting circuit% of the S.
IZ.C. generator owned by the Brantîford Electric &Oîrtno

The C.P.R. Telegraph Department isre building a îîew teW.
grapli lne bctween Montreal aîîd Htamilton, to be used roit railwaywork only. They arc also building a line from à%ontre.il to ..
gantic, Que.

The work oit the large C. Il. R. station and office building in
Vancouver and the hotel ut Reveistoke iN progjre,.imîg rapidly.
Most of the materials were prtwured in flice west, the ateel %tructuiai
work beang supplied by E. A. WNallberg, Montreal.

The Montmorency Plower Co.. of Quebec, have purcliased a 6Mo
k.'w. S.K.C. generator fromt the Royal Electric Co., t:.:- beingî th
sixth S.K.C. machine of ibis size that they have installed, inakna total altogether of4ooo k.w ini S.1<.C. generators.

The -<abe of Easton vit. Brantford Street Railway Co. lias boss
aettled out of cours, the company agreeing Io pay Sica and cos
The original verdict watt for $à 2,aco, but this was reduced on
appeal to 59,000, wben the company went in liquidation.

The Toronto Street Railway Co. bas &gain appealed agaieu
theïr asseitsment ofS$8,86s on rails, poles and wires. The Bal
Telephone Company aind C. P. R. Telegraph Company lhave alto
appealed, lte former claiming that they are flot liable, and the
latter that they have no plant in ward one.

A prize of iaoo marks is oflered by thie Germant Asociation of
Mechanical Engineers for the beat meihôd of lifting and tumnicg
trains on the Berlin elevated electrc railway. The competitioi
closes at noon on the eoth October next. FuU particularsare oh.
tainable at the offices of the association, 8o Li:nden streci, lierlin,s.",.

The electric ntreet railway t-ystem of Dublin. Ireland, nearly anl
the machinery and equipment foc wbich was furnusheel by United
States manufacturer-., bas just been put in oertion. Thle steel
work for the boiter bouse, 131 x 7'6 feet, was furnashed by Riter&
Conley, oflict:sburg, l'a. 1t.venty Babcock &Wilcox boigmrand
two Green econoniizers were supplied by the respective coiule
white ail the valve% andl piping were made by the Cran Co.,
Chieago, ili. IStratton- separators, "Hunt** coal ccnvyors,
*1 Vheeler- condensera and boiter feed pumps, and liboids.

Corli%% engine., built by the E. P. Attis Co., Wilwaukee. V'is.,
are also included. The s00 k.w. generators were maufacturgf
by he General Electric Co., as were also lthe car motors. The
trolley wire, freders, etc., came front John A. Ro.-bling's Soms à
Co.. and the trucks from the Peckham factories. The capital
stock of the company is said to bie $s,2So,00.

THE PACKARD ELECTRIC CO. , LIMITED

MAKERS 0F

High Grade Incandescent Lamps
AND

Type "L" Transformers

Sole Agents for::::

SON EEFFER DIRECT AID
ALTERNATINC ORRENT
WATIT MEUERS

%We are prepared to quoi. Lowest Mlarket Prices
on Supplies, f.o.b. St. Catharnes or Monircal.

PMPT UIPMEUT
The Packard Eleci-ric Co.

R. E. T. PRINGLE, General Agent, Montreal.

PMM» m.nume teff CANDINLECTRICAL NEWS whem oorvponWft £dvougs
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AMw nc b Manigewni et or Cct, $tasont;

Mtn$. e-11n.S S filomt construction.,

18 ImperlalLoan Builig,
32 Adelalde St..- E. - TORONTO.

ALEÊX.,BARRIE & CO.
, muAV1C[b 

ka0

RTBRN8LID LGRI IE

'DA4N HuaBGTRIÔAn 'Nfiws II

TePackard Ele-ctric Go., Limited

Lampsand Transformer.s
SÔIX AGLITS FOR....

Ssheeffer Recording WTatt Meters

4i8~~1~ ST. CATHARIN.ES, ONT.

-OTICE
We extend an invitation to mem-
bers of -the CANADIAN ELEC-.

ýTRICALASSO)CIATFIONtovisit
us-whie -attencling the Conven-....
tion i.3ontreal.

MUNDELOH &CO.
e-..:61 St. Sulpice- St. - MONTREAL

~llof

($ucèes;sôrs-tc--the Weeks-Eldred* Co., -irited) are -now

SOLE .,LNUFAC URrRS FORCJAD0F2E

IIPROE JNES'U UNDERFýEED

(The. Original1 andtOnly. 5uccessfi4 lJdeifeed-Stoker in the -Market.)

Ail tÉôse'interestîd.-in.tbeReduc--
us oruroo~etiIe,~Smke T e'G *eeral En-gineering

tous -fotr uo-et7ld-1 Bi S mou1 kie-
lms Hcat' which -contai nsx.aluablc OTof Uramited.infIro. Ontario.

...... ....... .C .u a .......ii , O ~ N T .. k -

> .-~rk 2 *'~.7~ ,~,NV ~ -

PATENTSPRiOCUIRDOtt STEAI
RIOT AYE, 0 ~S.,Tzo¶oENGINEERIN

?Bet gntagludt. ok r. c.rdte

Equu tu the ;etI$2 in AUVANCE and $2 a MONTH
lum, vs Pitcit Fji for a CoUego EducatlonXt ffonle.

ofother ',bIht ~~ut~OOuntni

TUE EMI Drwnjirvoy. :lubî

Sed totttinonLah 1itaî~ ,o~ct m
0<

IIIUIMS L M~.C.ItlXATIO'ÇL CORIPOXDESCE SCUOOLS,
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sfM c
RERSQp /~$ TO rr/ eSS

VIRE ALARM APPARATUS and
1 TELEGRAP- INSTRUMENTS

SOU~

r t ?W.

419 St. Jamols st,

MONMT REAfL
I *Cv1.- N.

/miGd I3oiler Gove(ngs
VOVIiRIN(.I i%. FLEIB IZUAILE, A . MA(;NII:I1-
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