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WM. McKAY, Seaforth, Ont, Traveller.
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U. S. Factory: AmExicAN EI.ECRICAL Woitus, Providence, R. 1.
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Chicago Store: F. E. Doxouos, Agent, ?4! Madison Street.
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Enormous Power and
Higher Efficiency than is
obtained from any other
make.
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Genitral Station Olyners wilh!nu Io Rent thoir Plants
WiII obiIoc bU Communlcatlnu with the Undersluned.

LI)IN(; - TORONTO

TWIfLKtSLbDRLD GO, bTD.

MECHANICAL, CIVIL AND ..- fn?'P(~
SANITARZY ENGINEERS

Steanii Power, Heating and Vent ilat ing,
and Sewage Disposai Plants a Specialty 1

Soie Manufacturera for Canada of tho

IMPROVED J.ONES' UNDER-FEEO MEC.HANICAL STOKER o OSOE-N S
Write for Catalogue
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11-' niasnufacture ail kinds of--...

ELEOThICAL APPARATUS
wnder Easton patcnts and details, for Arc -inj
Incandescent Ligliting and Pover, and nmake
a specialty of repairs for ail systrnis.

Send for prices of Altcrnatisng Dynanios, Arc Iuro
Arc Lamps, 1Entclosed 150 Itour ArcLa .iiii Geiiera.
lors, Motors, 'Iransforniers, Liglitting Arrestr,
switchces, &c.

THE ONTARIO ELECTRIC & ENGINEERING
81 Adielaide Street West - TORONTO

TE1JEPftONB1 NO. 4'Y9.

00., LTD.

ELECIRICAL REPAIR-S
Manufacturera and Dealers ln8tCNfHR9 MCHNFY 1011111 iN S[D ,Bs.cE]LàECTIRICAL]E AIPAIRATIUs

SECODINDMMHIMY OOGH M9 010for teolgted Plants

STLfIM PUMF8
IDT3YIn]L-X

SIN11ýG&L:ff
rTuiPEIf-X:

jFor Ail Duties
NOITftEY MFG. 60O0, Ltd., TOFIONTO

The Landre Erlgiîje Go., Nlortreal
______SOLE AGE14TS FORZ PROVINGE 0F QUEBEC

The Thomrson EIeG;tri;G ompain'
fiMMILTON, ONT.

ENCLOSEO ARC LAMPS
'i b umn t o hours w itliout rc carboning ; for Series,

Incandescent, Alternating and Plowcr Circuits.

MOPEN ARC LAMPS-.
FoR AI.L CIRCUITS,

Single and Double C;îrbon Lanips.

atre the oniv concerti ini Canada iînakilng a specialty of manufacturig ail kinds
Arc L-amps. .. . . . .. rite Us for Particulars.

The Electrical Construction Company
of London, Li i i ted. LONDONCANADA

irer, tir .r

ELECTRICAL MACHINERY AND SUPPLIES
.Risto (, sllstecm on. Shoirt Notice at IBeasonable Rate.-
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j MR. SAMUJEL J. T. BROWN.
.ý.jti iý (if the Carndiasi E lectrical Association anid

persutis couînticd With lthe etectricat iterests iii Wes-
tent Onitario will have uîo diffiiuty iti recogtiizing iii tlîe
accanîpalnying portrait the sinîiling tentures of Mnr. S. J.
T. lirouwtî, local nmanager aI tic Bell îelepioune Ca. at
l.on domi, Ont. ÏNr. Brown %vas boni i H ertford
Cotinty, Etiglatid, on October 1. 1852. Ili 1869 lie
carne ta Catiada and settled in IHamilton, wvlîere lie
becattie engaged in the building business, li 1873 lie
etercdil te eîîîploy of the Bell Teleplione Companiy
under %Ir. lutgi C. Baker. In 1883 tic %vas appoinlted
travelling agent ta organize ex-
changes anîd put iii plants iii the
district West of Kingston. 1le niet
with su ntucl success that the com-
pany proilîated biini ta the position
of mnager of the Lonîdon brandci,
October, iS91. 'l'ie tiumerous iii-
proveinietits in the telephone ser-
vice ii thie city since that date are
-an cvidence of thc thorotigh ap-
preciarun whîicli lie has oif his busi-
tics%. Mîr. Brown lias always taken
-in active interest in the wvelfare of
tile citv, anîd is h ighly respccted by
ail W~ho know liim.

ECONOMY 0F ELECTRICAL
PRODUCTIONS.

M.t.v of the commercial chemnical.,
niowvi gcner.il use are mîade at miucli
clicaper rates tlîan fornierly, says MR. Sît'î
ant exclharnge, because ot the econ-
urni of electrical production. A large percentagg of
the metals can now be reduced tramn their ores by cc-
trolvtic methods. The production, refining. purifying,
etc., Of iany products hlot essentially chernical, suclî, for
exanîple. as. sugar, nmolasses, beer, starcli, beet-root
juice, etc., is iow acconiplislied electrolytically. Cotton
is picked and bleaclied, leather is tanncd, whlite tend is
miade, ine-t is prescrved, ozone is generated, acetylenie
gas i% produced, safes are broken into, car wheels are
tested, graphite is formied, and dianîonds are nîanufac-
tured by cither the direct or indirect action of the cor-
rent ; gold, silver, tron, zinc, tend, copper, titi, alumin-
t'ni, tiickel, bismnuthi, antiniotîy, are aIl eiziher mincd,
refttied or separated froni their ores, and in saine cases
actua;llv produced by the magical properties of the dlec-
hric curlrenit. Power us transmittcd, farns arc 'vorkced,
bo,îîs anîd lanid carniages are propelled, oit wells are
miade ta increase their flowv, the stage is made nmore
spe4;t..tlir, %vatercouirses arc disinfected, and hithe rto
iflpetietrable substances ane rendcred transparent, ail

by ilca1)Ns of electrical dlevclopitîeîît. l'lie Iist s flot
carried beyond the achievenments of a year or two past,
nor is it nicanit to irîcitde such apparaînis as the tele-
phone, telcgraphi, phonographi, or other ilyprd
factors or electrical developilent.

EDISON'S VIEW 0F HORSELESS CARRIAGES.
A REWîowRîcî of a daily papcr interviewved Edison reculnt-

Iy uipon the subject of horscless carniages. I lis opinion
ks that the profilent rests on the construction of cheiîpcr
and ligliter niotors. Over 2,000 men, lie says, are at
work iii this country alone trying to inIVent licIter 1T.0tors

for horsclcss vehlicles. luindreds
of otiiers in Europe aîre also ceh-
gaged in thc saine task. T1he auto-
mobile is bound to bc in genieral use
beforelong. Take the bicycle, for
instance 'l'lie hiigli gradte t iiecis
wliich cost $ i00 caci to-day will iii
a few years at best dtrop to S.io,
and machines that cati now be
bouglit for frotn S50 to $75 .1lpiece
ivili cost oinly Sîi or S20. Theiî
saine thing wvill bc the outcomc (if
thc experinient îvith horselcss caîr-
niages. The iotors tiow cost front
$250, to $350 each. The mlotors
wvill also bc nmade smialler and cati
be more easily manipulated. Mien
tricycles and liglit fonîd vehlicles cati
bc put on1 the market at a cost of
Ssoo ta $125 eazli; a servicea.ble
light vehicle ta carry two, or even

*T. ];Rowx. four, people cars bie mad<e ;îfîer the
principle of the tricycle at t cost

Of fromi $10o to $1 25. In die construction of thc
niator tliere are three different kinds of power to con-
sider - gas, petroleuni and electricity. Electricity %hotuld
bc tie best and clheapest. The most sticcessftil auto-
mobiles made thus far are those in wvhicti electric motors
are tised. Thecy cati gotwveity-five mîiles or more wvitlî-
out being re-cliarged at the rate of teil miles ain liur.
Delivcry waggons, express waggons, brouglîarns and
aIl of tlîe lieavier class of velîicles cati be driveti as easily
by a storage battery as any other kind if the battery is
inîproved sufficiently, and that will titquestionalîly bc
done.

Mr. G. sage, eniginecr. Clintan, %s 0an retiCwilig i% 'ilb-
,.criptiion to file lEI.FcTRIC.AI. NEW~S, 111M 110 ,m>t.dînghîicer
C.Lil affard to ttc wvilliîa, il.

The jencke% Machine Co., of Sherbrook<e, TULtsli «s wIIk(
flic %%Ipcsîo.% & A%%t.esîc Co., of Da;nville, une t ilicir zo-di ill air

cunîpressor,.tgetlier wîit irc Itigliî.spctl cr%à'lîiimg roll.% aind
two picking tbebeiiig a plant rcjisted h)y file ~th'o Co. in
cati'îcctirnî %V;11 li e extension of (hlein tl>)cr.ltiut%.

N o. 8.
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TORONTO TECHNICAL SGHOOL EXAMINA-

liv the kindncss 4 i Nr. James imle, te itltrtictor
ini this depart iýîît, %ve arc cnabled ta pruîît the aniswer',
ta te prohienis givcn thîe students in Applieti Mechanics
at thc reccnt exaiîîiations of the nbov'c school. Trhe

qtjt:ions %vcre ptiblisiedti he J tsiy issue of thc Ei.m~-
TI4ic.A. Niiws, anti the answers arc as folloivs

4. .788 tir e,8fclivieîîcy.
~. TOPî 1-000 1hs. boit't)"), .5.000 Il)%., ieN 3,00o Il)%.
6. Il. W. 4ol b.very nearly.
7. 2'aî 8 i i.30 flkid a 2Jtd tIte O(~
8. 22 :~i% 8 cwt%. 18.2 fvet front support having 2.2 civts.

reactiomi.

o. o%. 11 Ib%.

10. 200 118%. 71111%.
ilI. 5.5.8 Ib1%. j6 h.
12. 64. 100.

13. e I.t R 1a(hi88' of large ,Jeave.

r raditj. of sîiail Nsiît.ve.
1' Pul ii Il..

.. Wcight t be lified,
- lzR lb.W , - = 1.I ,20

R -r
Efliciency =tu..cial work donc. Total wvork expendedu.

A
1; C

Tnioî E 1; - W. 1; C -1 IV. 31 1; C.

Ficud E Il and 1; C.
Are:. of Tiilsuiglte A 1;1 D 95. Il

A Ah 9.j . r 1)1

E Il3 Il CCI.

Teti..itii - c5Stwi%.

13> paralkîgraniî tif force, tlle tlîriut oin the gibi t.. int-amired on

diî,grauîî i,.5.ct4

iti. %Vhen i%% Ille pint of Ioweritng the' wveglit i-4 23' 0 lh'... and

wien ois tilt Iiint tif rai:îg li% wt.-glit i, -- , Ili.

17-

J.-

ZSI'SI,,SI, etc., wilh tlle vertical
Simi Il, = siîî1, o Il, = cils B.,
Sin BI = -li B, =Co% IB, = Co% 1%.

and (ite nîietlîod (if resoltition of forces, we get for the sectici,
cl ting SI anîd S, the equations

S, + SIsin ,= 0

2-g-.S, cos 1, =0

Front wlîiciî wu get SI = 2,Goo and SI 3,000 Il'.
If we late a .iectiîî ctttiuig SI, S3, S, we gel

S, +SI %in BI + S. sin B. = 0

w - -w -, cos B, +S, Co> B. ~0

S.= -866 lis.
S..= -2, 500 1h5.

S. and1( S. are found i tie saine miai.îîcr, viz.
S,+fS, %in 13,+S. %,in 13<0O

+ S., cos Il, + %in) cos Il.=0

S., =866 Ibs.
S.= 132 Ibs.

l3 y con.tuction ts.%Ilîoll ii Ille figure we gel exactly the saine
resisits.v; nîi.%iîrcdt lo scale.

Si= Il G = 1,Goo Ilb,. ten..ioln.
S. ; =l I3=,00o lbs. oîjrsi.

S, 1 C -2,S00 lb!.
R.,I 1 N 866 lb.i. !en'.icn.
S. N G 1,73 2 Ib4.

îl3. 360 h. P. neaIrIY.
tg. 2.ç ob. ip. or 104) Il. 1p. les%.

.10. Dîrives NO. 1 = 14f' Follower No.o i i.11.2

2= 1 .9z* .4 ' = 1328'
3= 9.S' . .. 3= 54*

" ' 4 =8.7' 4 = 7 S

21. rIeniOn 12. 3 cwts. nca-rly.
Reaciomi 8 Ail.fuly.
To fint thc directioni of ilie rcttioîî
l.ci R Il =îori7oîîaI conipouient acting front 1; to A

RZ v = verijeal conmponciut acting tipwards.

13> taliîîg iiionicîît, about A %vu have
Reaclion x r= Wx + W x6

wvitli A a%. ct'cre and 4e (fet~ r;tdius de.scrihe an arc and
draw% front 13 a lise tangent to thit arc. Tihis line rt!prLenîs the
direction of the renction.

(a) Wiîatl 30 tecth makes 7 rcvulluuioîîs.
40 35 4

(b) 3o 3 n same dirctîion.
-a. in opposite direction.

-4. S2,1oIlî. nearly. 660 Ibs. nicarly.
25. 454 rcvs.

The lKalo Electric Lighit Comîpany. of Kalo, B.C., is about 10

change ils motive 1power front stami Io watcr poivcr, and ha%
secuîred a site for a lpiwer hotine abolit a mile fromt the town.

The Jetickes Mfachiinc Co. have jut completcd for the Sî,Itanlà
Mine ni l.ai Portage one .30-btailip Mill, with six vanncrs, onle 150
li.p. Coris'. engirue, with comicte eqtsipnient of boilersj, conijircs-

Nrand boîstiiug plant. Flii. i%4 the largest and nmost coinîîlete
plant of this kind in the Lakte of the WVoott district.

Aliglîsî, 1%
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WEs FERN ONTARIO LIGHTING PLANTS.
oulR ttavclling representative lias furnislhed the foi-

lointg tlt'scriptiolis of ligbting plants in Western On-
tarlo, ;1% an adjUnict to tliose which appcared in our July
issue:

IV : ÉL'5ECTRIC I.IGIT »DN1 POWER O'A.

,rhe Fergus electric ligbit and power plant is owned
by Dr. Groves, of Fcrgus, and was installcd in i89t ,
the pover bouse being situated in Dr. Groves' milis.
licside-; sîîpplying ligbit to Fergus, the company inl 1893
Cx\tcetl their lisse to Elora, and have since supplied
111.1t town i witbl street and rcsidential ligbiting. They
hiso supply power for motors.

The comipany have at present 24 miles of wvire, 8oo
mcancsccit lmPs and 40 arc street lights. The plant

conlisis of Reliance dynamo of 2080 volts, and Thonm-
son.1lhnston alternator, all switcb-board apparatus
bcing froîn Reliance wvorks. One of tbe speciai fcatures
of this plant is the exciting of aiternator direct from arc
circuit %\ ithout the use of a separate exciter. There is
a wcel eqiiipped machine sbop in connection with the
plant fitrnislied with Bertram drill lathe and full coin.
plernent of tools, in whicli ail repairs are made and arc
liglit winding donc. Power is furnisbed by a Brown
tindeiin.comipound, 9 x 14, 24" stroke, and Porter &
.%lien îol.( \ 20 bîgh speed engines, controiled by
l'ortcr governor, steamn being supplied by two boilers,
onle 52 in. \ 14 ft. and one 48 in. x 14 ft. The enigine
roomi is equipped with Nortbley fire pump and fire hose
and an indicator outfit. Thîis plant bas bad in use a jet
condcnsor, but owing to the hardness oi the water tbey
arc nowv putting in a new surface condensor.

,Mr. Gihson Groves, the manager of the plant, wvas
hons near Fergus on the 2otb of June, 1857. After

iNIR. UjIRSON (jROVES.

lcaving public scbooi bie residcd for several years in
Manituba, engaging in different lines of business. He ai-
%vaý> took an active interest in engineering and electricai

Sand! in 1893 took charge of the above plant,J
%%41 lutter bis progressive and energetic management,
ba!, r, ùbed a bigb state of efflciency.

SEAIN HU ELIECTRIG LIGII1T, IIEAT A%1) POWER COM1PANY.

1'm pi lant of the Seaforth Electric Lighit, Heat &
P'ovr Company bias been in operation since 1894, and
is a-t prcsent suppiying i, i 6o incandescent lights, fort>'-
four i ,ooo canidle power arc and! twenty 2,000 C. P.
street arc lamps.

The power bouse is a commodious brick building,

wvith excellent ventilation, the ornices and store-roonis
being in tic front. The floor of tbe dynamo roomi is
covered with oit cloth; and the boiter rooin is bujitt ad-
joining, with concrete floor. The basement conitaiss
toilet and bath mrtsm, large water tank and oil filter.
Power is generated b>' a United lilectrih litprov'eeit
Co.'s alternator and Bail arc dynamo. The switch-
board is fitted witb instruments of saisie miake, with
exception of a Carpenter's enamelled rheostat. Two 8j
b. p. highi speed Robb engir.es and twO 7o b. p. Robb
boiters, Austin water beater and Northey punip cons-
plete the powver apparatus.

Mr. A. H. Ingram, manager for the comipany, wliose
portrait we present, bias biat charge of the plant silice

àMR. il. FI. INGRANM.

its installation. Mr. lngram is a native Canladian, slow
,35 years of age, end wvas born in the county of H-uron.
After leaving the public scbools, and! having a liking
for mechanical pursuits, hie followed engineering, and!
witil the advent of electricity into commercial use, oh-
tainet! a position with the ilrusb Company, of Detroit,
wvitb wvhicb firm bie was engaget! for over two years,
severing bis connection with tlîem to take bis present
position. H-e operatet! the plant for about four
years for the corporation, and! returnet! to the position
when the present company took over the busi-
ness. He is a progressive and energetic manager.
Mr. Ingram now enjoys more than a local reputation,
and any visitor to the plant under lus charge wili be
convinced that the reputation hie enjoys is weii d'eýerved.
He is ably assisted by bis engineer, Mr. i. 1Noddlin,
and bis assistants, Messrs. Darling, Chesney and!
Smiley.

Under Mr. lngram's management this company are
branching out into tbe manufacture of dynamos, lbaving
already suppliet! severai small plants wvith generators.

SOUT1IANIPTOt AND) PORT ELG.IN ELECTRIC LIGIIT PLANT.

Messrs. Kilmer, Cowan & Co., of Southampton.,
Ont., wbo bave securet! a franchise for electric ligbting
the towns of Southampton and Port Elgin, Ont., are
now installing their new plant zut Denny's Dans, on the
Saugeen river, about 234 miles north of Soutb-
ampton, from whicb tbey will supply both light and
power to above towns.

This firm having purchaset! the wate- privilege at
what was known as Denny's bull, have erected a two-
store>' power bouse, 20 X 38 feet, finishet! in bardwood,
and. bave rebuilt and! enlarged the hlume, andi are put-
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ting in a1 Kennedy 66 in. spccial venter wlheel, wvith
Keînnedy gov'ertior. 'nie, have a îo,2 foot hiead of
water, a~nd tlît privilege to raise.to 16 Icet, giving themn
1,500 hi. p. For pre';eîît Iighiting they hîave installcd a
7j k w. niionocyclic Caîîadiaii Geîîeral gelierator, wvith
otiier ins'triumient%. *rhey have .il present about lilteeni
mîiIcq of %vire, and cxpect tu tranîsmit Io allier towns iii
tile v'iciniîy. Trhe) are uîsiîîg No. 4 %vire at flic huie ta
Port Elginî and No. 6 ta Southampton, and furnish
allOtt 1,200 inICatîdeIscClt lightS, but arc puttisig iii a
iiiiiîlber of' jo c. p. incanîdescentî street ligbits.

Mr. C. E. Kilier, flic maager of flic plant, ks a
native ('anasdiai, and ant cxperietuced clectrician, liavitig
liaul 'evcral years experielice with tile Canadianl Gencral
Conipany at I'etcrboro.

TVh' plant lias bcîî operated by water power f'or
about t%% yeaîrs, and ks owiîed and marisugcd b% Mr. 1).
Niclintyre, of' Paisley. 'l'lc powcr bouse is situatcd on
tbe norilh branch of the Saugeen river about tuo miiles
f'ront thic own, and ks cquipped with a Lcffcl i2 in.
watcr %%lbce and a 750 light ROv:uIl generator, wvith i-
qtriiuîietiîs, front the Royal Electric Company. Fo r
transtnitting NIr. &Nclntyre bas already put in about
seveu miles of %vire, and is supplying about -oo liglits.
With thic capacity af the plant ià is ncedleQs ta remark
that the citizerus of Paisley are getting ant efl'ucicnt service.

ELECTRICITY APPLIED TO GOLD MINING.
'Fut big powesr plant at Blue Lakes city, Aniador

coutt, Cal., lis ncaring completion and will shortly bc
re.î> lt transmnit lighit and powver along 32 miles ot thc
mo~ther Iode iii Aniador and Catlas r.is couties,-. Large
re-,eroirs lîat c beeni built i Slabtowvn, t%%o mile.- trot"
tbc site of Ille powver building. Tw*%o -, phase generators
%vill bc sJîipped front Massachuisetts, togcîber vwith tile
oiticr clectrical apparuttis, iii a te%% Ja>s. It is clainied
th.ut th;% % ili be 6o per cent. cbeaper tbai tile povver
nitfltted iatfile mines. 'Tli application of clectricity
to tlic %%orking of ore is becomiîîg general in aIl mining
regions. Electricit), of N Vork, sa»). couicerning
Ille subject

-ut inmportanut undertakings, % hi,..b haue soietv at
reenîl: hecin bcfore tlie British iilcstor, have for their

obet thlie gciier.tioîî auJ supp> ofelecîri.al po'uer for use
iii gold tii*tinig. One of tlîe schcnies is for the extinsive
gold iinsg districts of Western Australia, parîictitarly
the Coolgardie neigliborhood, tbe mialter haviuîg beeui
gone int very carefuil1 b> Euglisb e\perts vvbo liaIe

a icd the WVestralia.n Ele.tî:it.al Cotip any. I t is
thouiglît tli.t thie growing gold niining industry of

W'srlawill afTord satisfactory inistances tor fle suc-
ces;fùI applicationi of electrie power tratilsniitt%.d over
distances.

TIhe other iîdertaking has beesi, for sortie tinie, iii
course of carryiug out. It is that of thie Rand Central
Electric WVorks, wbhicb supplies electric power to the
gold mines of the Rand district in tlic South African
Repuiblic. TIhe Sicimens & llalske Comipati) le been
% cr) tlo>el) idenitifiedi uitb titis st.benie, but there are al
nuthier of Englisî sbharebolders, Sir Chatrles Rivers-
WVilson being the chairnian of the conmpany. The capa-
city of the. plant put dewil, vvhiclh i.% equal ta about
.:, i oo is pou~ er, bias beetn appîied for at anr average
Of 'ubout £L45 Per horse-power per anunm delivered,
including %vires and fittisigs. As tItis is a cbeaper rate
thli slcarn potver cani be obtaiuied il is not very sur-

pr'using that lthe deniand should bave been %o) readr.
The company expects tb fiud it necessary ver * silorlîy
ta extend ils plant, and secs its wvay ta good rvuuîrns On
ils capital. 'rhere are four lhree-phase geuiators in
positioni, ttese being direct-driveii by verticalî triple.
expansiion uîîariiie-tle eligines, liaviiig a1 maximium
break horse powver afi ,200. Eacli dyniamo %% eighs 30

loi%, and is construcied iii four pieces. Eiglîu muhti.
tubular boilers, %Vitll 200 tubes cach, -supply flic sten.1m
Hach ks of 6oo horse-power, and lias 9,300 square feet
of lîeating surface. Onily thîrce sets oh the Plat wilI be
workcd at irst, flic fourtil bcîcg, lcd iii reserve for 1
lime. Sottie of flie nlineL supplicd are situatecd over 20
siîiles front the gehieratihig stationî. Cuirrent is geiîeratedl
in flie dynamos sut 700 votlts, is raised by means of sîjcp.
up iransforîwers ta io,oolo volts, and at the mi'nes is te.
duced by stcp-down tr.unsformers t0 i 2o volt-, for light.

ing aund 240 to 100 volts fuor miotor wvork."
iI. M. Chîance, in a lecture bel'ore the l'igiteers

Club of Philadelphia, flot lonîg ago, gave a des.ription
of tlie variouis processesý of exlractiiig gold front ores bv
electricity. Ile dîvided îlîern ilîlo six classeCs, c.ich in-
volving ai difféent principle or method uf application.
'lhle classes are:

i. 1El*ectro-matgnetic.
2. Electro-solvent.
3. 1El*ectro-amal.tgaiiting.
4. 1Lî*ectro-precipîtating.
ti. Eledîro-induictional.
6. 1El.ectro-sinelting.
The first class employs electro-niagnets ta trcmoe

magnetie material from tbe gold witb which il ib abso.
ciatcd. In the second class the current is used ho .î!sîsu
ini dissolving the gold front ores by meauîs of .henifai
solvenîs of golà. In the third clans the curtrent i,
passed îbrouglî the amalgamnaled plates or niertgr> tu
facilitate anialganalion. The processes af tlie futirth
class are clectrolytic, the gold being clectric.l> de.
positcd from ils chemnical solutions. These pr,,,C.es
-ire extensively used in Southt Africa and ta sotie ex.
lent in tItis country. The f611h metbod aims to remioe
gold particles froîn other maherials by the inductive
action of high frequency allernating currents. Tht
sixth methîod, that of electric smelting, promniseâ uteli,
providcd tlie cost can be reduced to that of oidinari
smecttng processeS.

THE NEW TfLMEPHONE GIRL
SîUi. îLt ia new girl ai the central icleptione exchansgt. flet

înr'tou experience 'in ilits b'ig anid btîsy world linc bt:cua lychund
ti ie c'oiinier :îî Ci,îuiz & Cli.lly's&. erlîtsh Vd..pew

atu.spokcii y'oung lady and arniability wvas wi itten ail o% er he-
n alture. SIte liad adopted as her mnollo the touchiîîg sentence:

't ry in, please.," and sI,. ons mdles pu i Tlite
was at riig au (lie bell. Sie applicil lier ear to the iiNstrttieitand
alied, swvecily:

W~hat u ilber. Ipeae ?~
L.et lie liave No. 474.-
1 -111 NOrrY 111a1 NO. 474 is busv siow," site replieci. -'l'oc

eau1 Il-ve NO. 473 or NO. 475 if' YOUiwî.
The isidiidtsal ai thie oulicr enîd of the %vire liuttg uII> fltestCif

anud ti-,ed language p la ini> ht>y tlà.ct .111 effort-, ut ic
do noltIcesrl sîc ie . iarer's t:czaar.

The~ Elccîrital Suppil)> Cotpan>i of I lonulton, Limîted, lia,* been

iit(lrxir.itet, wili a ..apiial of S.zo,ooo. Thte prountoer, .are.
Johin 'Xc"Jey V'anl Dyke. of' Griîniby, .-nfatreami Jolhn
Siltuzel, tailor ; Josepli Overîtoli, dentist. Williami Gilzeti r-id,
ilerchant. and George 'I'ltitsii)btt Siimnlî!sî, CIlec'icati, I ci
flaîiniltosi.
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CANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS._ _ _ _

e. î aof i. %tion a r ml r.n to rorwarit marier fur 1autti-
Qc,n in il jta. 1.a,ai t ali laeala ie3 deca nioatht.

ANNtIAI. CONVENTION.

TitF anîlimal convention 01 the Canadian Association of

stîiiati.taaI hniginccrs wilI lie hield nt Brockville, Ont.,
on Thtirsa.lay atld Friday, lte a 9 tlîand 20ti1 instants.
Tube nîcelinîg ks expectcd ta o c spccially interesting,a

.. onIC iiieictt.t questionls %vill bc iilkctmssed, one beimîg

the prapt-sed D)ominion liccnsc Iaw. A paper on-The
îndicpî.ami.'lirep.ired by Mr. G. 13. Risler, of London,

wilt bc lias %Ciited, and it k possible othcr c'ssays on
etngmnlcaaag stmbjects svill bc fortlaconiing.

STRATIORI) NO. 3.
Tilt lattire.s ot the president of lte ahove associa-

lioni, Nit. Joint Iloy, are herewithi portraycd. Mr. lioy
IS ai) tL(IC as.sociation iworker, and puis forth every

effort tu amîtke the meetings intcresting. Ile was born
abont test miles fromn Stratford, in the township of
botitl' I..ast Hope, on Septemiber 28th, 18i4. At the

age of in years hie learned the trade of miachinist,
altent.ttds becorning enigineer at the %works of Thomp-

MR. JOHNs las-.

son, Williams & Co., remaiming in that positioni for
aille~.îs For a time lie svas ctîgaged at WVeston,
Ont., but tapon returaîing 10 Stratford hie accepted the
posmiti of engineer for Messrs. Dttftons & Sons, svhicli
lie has occu.pied for tite past thirteen years. le has
therclare been ii te ernploy of a steami plant for

twonî> lî)trce s'ears, and is a thorou.ghly reliable en-
ganeer.

LOND)ON NO. 5
The tbhase br:anchi of tic C. A. S. E. have made a

soncs'.hat new departure an association work. A num-
ber ut engimneering questions haive been prepared b> thc

e\aining comrnittee, a copy of whici bins been fur-
nasblied ta c.tulheniber. Thrcc pri/.esvill be as'..îrded ta

the' s'.itirers. The questions svere prep:îrcd by Mr. G.
I.LZttî of the Advertiber office, who is also fstrmîkh-
ing tbe rn/zes. Mr. Potter, chief emîgineer of the L.on-
doiis >taret ratilvay, %vill act as jsadge. T'he atss'.er.s art!
to bc r, .cis'ed iti sritimig before 8 p. mi. ai A'.aga.ast i9111,
ansi tiai tustait is lookcd for%'.ard ta '.s'ah maua.h interesa.

IaROCKVILLIE No. 15.

Mi. J. .\jkens, secret.îr> of Brock%ille No. xS, '.srites
At otîr tiîmeeting the election of officers for Ille ensuiiîg
year .'asheld, %%ith the follo'.'ing reuit :President,

j. Grurndy ; past president, .%. Franklin ; vice-president,
C. L IBertrand ; 2j)(1 vkce.presiclenî, F. Aadlrevs;
rccording secrctary, J. Aiketas ; finatncial secretnry,
Wian. Robinson ; treastmrcr, J. McCaw ; condttctar, \V.
S. l3avcr.stock ; door-keeper, E. Mortimer ; truastees, E.
Carr, F. Deine, J. NieZitcliie ; delegates ta cons on-
lion, E. Andrews, F. Wilkinîson. 'l'lie programme for
the convention ks not yet con 1,letcd.

ONTARIO ASSOCIATION 0F STATIONARY
ENGINEES.

Titi. anttl meeting of the Ontario Associatimn of
Stationary Engincers wvas ld iii Toronto on Nlonday,

MaI-Y 3îst laît. Presidcnt Arthumr Aines, of Brantford,
called the meeting to order at i i a. ni.

The minutes of tilt previous meeting wvere rend and
approvcd, on motion of Bras. Mackie .and I)elin.
The prcsident delit-cred the foliott'ing address:

(.~s ma~s ms, Oaa thelac oi.aaa tif tlart oîl aaaa~lai.ataa
1 et itri> liait%. ta tiliank th la ofl1acv r'. lait iiaa.,nlaars tif tdais

assaciattion for laavmîag -elttivi tilre coaatldcmîeL, reosed am i mte Il% re-
elet-tilig alte fu.r ai %eLiliatd tm ait tu t ire lîaîîtîraîale I)glattl a s.5lt5

(lent tif tire associatiola. tl t 1 wi ila tlac grt-.aes-t Iîle.tamvr alaat I
Iote te gralwîatg îmatcreost %villa wlaicla otiaaaallmtaal iacot lig as looked

toar .md ta In. ail. I Lîaiat cg tlat t buat % s e tite %scaltaaiteaat tif ail
tilt! maîcanhoLrs wvla.a I xrs tlac siaicele regret oceasiaaîclie )
tire tîl)4ejiace, tlaratigli illmess, tif aur %vsitl ro.gi.,t.tr, Mar. A. 1".

Edias atai happy ta sa atc, litic.. or, thfat lae i%. mii%%' couav:a
leselit * ,lait' Me asis lok for.' ard tu. x-teamag hImit i.l la aa ag.î iî vre

long. lai lais ab-emîto e. Ille duieas of Ilais, laoitaaî 11.%e f.îllcma tu M r.
A. M. Wickcma-,' %vlla hma% xi .11I> takomal talac lle mrk s.itla .afl lai.-
o.ld.taanced s agir, .amîtl Ilaa ia.tm.gtl tilact!asme' a. omammt tet s'. tla ilai

office ima a ila.aaaîr limglal> . tred.lt.tale to Ilaaisel f .and si tat: soi at>
ia genmala, ;amrd si iiatasa lac vsiacoiiragimag ta% romiemaîtor lho'.% dveii
.tia imtere%~t th la der mtaîhoII)r. st I relaila ima allae sadet v.

Tfa basimcssta bet taraaaglt laefo.rt. )(laa '.villn as of, as oaa
tare' aots aax.a Ilmle tîlac et.imami tif (flors ta tirebaîm ta a cîlai.

tire rettaraîag aaaemîalarrs ' l ime tuaîa mac expîred. lI t oiitlmionaba
s.itla tilat% mîaat 1r it ss. ua. aaiacs.r ta) amaalars% alloi %o Othtet
ilaataartaaa. c tit .aad esl-aaflity tif et ttmmag, to. titi tiaeSa..110.
aaaa.,aaat %%ho li la.. ah lac rb1 aacsti f thea. .titl .sm .tlC.rt . far.
as )01 titivi1 reaa.lI>îmdrs.ad is fiatire sama. 4-e%' «t% .aî tar

aissa dopomaltls, aa ;a '.tr grt.- .1 csmoat, aimloli tiae pîcrse'. rci. laad
amt.llgm ictf tire ofl.rs l% t olas timietlitoma, I mgaa) tmagrat ta

laie ala oWaa.ers amtit tiaîcaitaers ofialac tia goilig board ami alt facft.t
thIat , daarmmag tire paNtt t ar, tii Coliaaatamat hasa lac0 d Ilce
rcslac)ctiaag àia3 ceraii*cto luoltes, etlacr fim maglect ut (dit), a-

toXaeatiomi oir otîmor tai)taeimiiatig coaadaac, t*taiolemiil% \%e.. la. a'
saulilasd tu aev.ik :aty certiicates.

1 woaald dra' yaaar a t tiemaitIma 0 atlac fa tt a1. laaa ltît aîcmîarsliîa of
tiraet.s a ail aut ali ta.re.'ascd t a tiae c.'atvmit t fat it mta:gla t Ila.t'.
dtariaîg tiae hast % c.îr buta aa as aerlel g mat if iiig tu saute t laa
tire taest aoer tltrataglomt tac liri'.laitc lia' a.ai t laeel.cse of

thlat rim'.ila.ges cdlre Ialae as tar:aiai;d 1arotîcîred cert if::a tes
ami their o'.'.'i aîîa.rit,. rhL iiiporta amae of tîi; :tat calacat is% Itaovi
b> tlie fac.t at iait aaafitca aim ors ail alter tll faoirta'. amaoua rcttamoq
t!mlglametr% laldaaîig Omît .arata LLa tilia. .0e., aad e'. er> ste.tn1 îîl.aaî tif
amancay clmme a.. maawv iati:aged by a sumiaeaa r oftli.satam
- a glialît etiviiragmig sigmi.

l'ie litlla.por t.îmat qaaeNtiami of legasl.aîli a-, ag.titi hîefaîm- La%. A'

%haors timnte ago, :as vilta io doutab rvmaaemîîbcm, «a joimît eoaliiitiace of
time ca madiaî Associai aaaarand oaitaraai ts.cma ma s '.5 is.-apîtîitetl
ta drataglit a hall respa.!a. a tlg tire itislaca..ti boaî f %te.alat fmiki% taitd
tire licecmasiaîg of enigimîcers a the Dominaion. Th;is was d(alo tis
factorîle ta tilae coalîitatiee, aaadtitt tlo mcetmag ata tlaacstoaMsss
A. 'M. Wickiaîs, jaîs, Devliaî and1 maysclf .Cm c delcgaad ta imtio-
duace tlac bill atîd exalami uts liaarîaases. As tir associatomi '.v arc
deecfly imdbtecd ta Mr. Jas. Stfîoerlatîd, M. il. for Noat a Oxford,
U1'. -10 sOi.rtCtaaalt , .î ita sOlaaatîaat %%îaascmte ta amaltie tdaial!

mîîa.'asamrc ;n tilt! litoaasc, aaad ta Iraw I'. tatlie ati temtiomi of tire taîctai.
tbers of ifîat tîody allo grcat andî atcrecasatig iiiortasice comamted
s'. asla I a tlle raip.tatiof tatmihoilI:a-' ad mtirîe .. îf.tttt
of tire cgùiaecrs ait chaarge i liceof. Thea. bill uta ta tire pr.sot
tille has paasscd as bscimid readtatg, u'.littl 3att WIH ie Iîle.t.Nedtsi

t Ci.Cgt'.c a a .t a .aa. t laat Ii tlait.t%t tt. ab Iti. tg tl tmsI a-r
-at tiae li:tids of tilae Gras'rtitiicat. I miita> s:13, Ilowc'.'r, thli tose-
aaag ta tire ga Oaros r (if lttass% at Ottassa %%amrtttlsI
tire tarîif, et a. t ard o'.'. aag ;î.ta t a.afl taalto aig lt rottiatt iot tof alis-
liceaure la, c lit tilt! Nsoi. titreasl llt of scctirimag il.% li:15..
ago %i Il.c O l t'tt, buat gro.a Itoe aîre emia.rt.tînetl tf oaha.aiiummg

hIl aie ess.tr3 legis.ti.am early iii tlac beoli of 88t)8.
Int eoaîelalit.uom, t wi'Ji ta) olacv inotar carmacstly %tati .aaicercfy

thlimk thec mîteila)ca-' of aliale staaiîm for Ille s-cm> grcat a. sati-
a.Iî-aia.c eîa ai amirmae .amîî tire fasmtar sîam aie t tiralg tis lacit..'- 1

la:' t.leld tilîo aa'aaiota of larosidemît of thlis % scau at t dta
this tire allure Vaa aia.si 1> kaîta'.'.-iag tait liais ;S tr la'.t oplltIamait> I

'.5-11 ha:ve of a li.tikitag 3sal imadis'idally iait collera ively fur thli
lacari>aaa..pr. aa anal suaîppor-t 1l.'.a s'a t'. a. tt il paLi lt.tsid.s ia
conaîciomi wîll I lalearom diatie% thas thlave falîcti tu ai,.- 1%ilostlat
citirarg mItl- terai ofilice. 1 tîa'cd laardly sas' iliat 1 wmlt cer have
tlIc bisaiatîcro..ts aand ssclf.are of the abNsotlatioai ., fa ., anîd
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%hould ilie illpaxriýiiiî>' ever ara%e 1 wilI be alway-i rendy, and twiII.
Ittg tg) do ail tILLI lies a tv poiwer ta furilier *is ittCr%t ta Ille
tlimot%t.

Mr. A. M. Wickiîis, acting registrar, presc;ntcd lus
report. Thie bsinetss of the year '«as stated to bc
s.atisfactory. Regret wtas cxpressed that Bro. Edkins
'«as unable to bc pre.sent. 'llie report also said Th'Ie

snmber of niew certificatte.% issuced for the year of ail
grades is 76. Tiiere have been 17 certîicates raised to
a higher grade. WVe have issued 68o certificates, soute
of '«lîich have licen caticellcd for nion-paymcint of reniew-
ais aud a few have been blanked b>' their liolders pass-
ing to the great bcyond, leaving us witil 634 certificate
holders in gondl standing. 'lle financial report is
as follows

RF.CEAI S. iIsilVits ENI ENTS.
Necw CetaiiiLe an :d To I'.dd 'rrcasutrcr. $158 47

...... $:00 2; «1 >aid hxnua eîu ecs 187 5
ItiwI............ 221) 75 i 'a%t:igL. Pi>nning anîd

C.Jî fions 'I*re:ms,,rr W5c l.eg>4,.hosi . ....... îi 166o
Ca'Jt ot'I lanîd......... 12 29

$465 oo S$465 OC

Titec trcasuscr's report showed that S158.47 had been
reccit'ed frotil the RegiNtrar, '«Iii 'ith the balance on

han ia , 1896, mîade an income of T333 . fite

expenditure '«:js as folovs

Mui. trd ~.clug .t.......... ............... 86
CartaZe :îic II:iI eut..... .............. .,o0

Pi'al re.trer SaI:mry uo OC
P'cenîî;ge on IRcseiitaI................... 7
6- IaeI~gi..trar ....... .......... .. ......... ;5 (o
Xo. b->~d egsta.......... ..... ............. 3 00

Mair. t7 I.cgil.ttitin Coaîîîmuîîcc I2l'uaC...........4 00
M:%). eiJiciîCîîîite.I..pîe to Ottawa. .... il 00

Mav ;- -I.'sîi. and 1 ExipCu.C% ..................... *, ;

Italatire on liaiud .................. ...... lsis s7

T1he staînding comiutccs %vcre then appointed a,
followvs :Conîmitice on gond tif the order- - O. 1. St.
John, F. W. Donaldson WV. Ci. I3lackgrove, jas.
Dcvlin snd Johnî Bain. The legislative committee '«re

rc-atppo.nted, sud on motion of Bros. Donaldson and
Mackic 'cre git'en pover to add to thecir number.
Commitîce on ileiiagc, Biros. jas. Devlin, Robt. Mackie
and Wmn. Sutton.

On motion of Bros. Mackie and Bain, it .vas rcsolved
that the president bc enipowered Io appoint a meniber
to itivestigate and tcport on any boiler explosion that
many occlir, should lie dem it advisable so to do.

fi '«as mioved by Bro. Devlin, sccondcd by *r. EIlhinu,
that a, petitian for a Dominion license law be forwarded
ta the memibers in the différent towns, with a rcqucst to
have thenm circulatcd, sigtied and forwa.rdcd to Ottawa;.

Mir. Mooring iliovcd, secondcd by Mmr. Wickcens, that
Bras. Mitchell, Dandie and Bain bc appointcd a coni-
niiucc on transportation for the ncxt rcgi-il.tr miectingat

Thei ircasurer '«as grantcd thec surnt of $Io for Ilis,

On motion OfBrs Mitcell and Devlin, ai uniforni
pricc for inpectioni oi a stcamn plant, '«as agrecd tipon,
%aid price ta bc $4 if the plant is situated in the townl
'«hierc miclu cxanîincr- livcs ; if siot, railway fare and
h9tel cxpen.Nes ta bc addcd.

Ol1ci, F OvFSCUIa~.
F:or prcsidelit, B;ras,. T. %V. Mitchell and 0. P. St.

John %werc nominatcd. Bro. Mitchelil bcing.clectcd.
For vicc-president. Bras. St. John aînd 1)on.-ddson

'«cre ilnmnatcd, the laticr bcing -;ticcessftal.

Bros. WVickens and Manckie '«ere clected by .icclamt.
tion to the respective offices of registrar and trensurn.,

Hamilton, B3rantford and Oshawa '«ere aIl Ntrongr
supported b>' the niembers as the next mretiuîg place,
tvith the result that Oslîawa '« as decided tipon

On motion of Bros. Deviin and Bllackgrove, tlîe regu.
lar meeting '«as fixed for the first MNonda 3 .cfter the
24 tlh Of Ma>'.

ELtECTOFni B1OARDt NIFIERS.

Tite reuiring niemibers of tlîe board '«ere Býrosç
Mlackie, dksPhiîlip and %Vickens.

iov'ed by Bros. Elhiott sud Donaldson iliat the
retiring memibers he re-elected by acclamation. ,ost

Nominations wce made as follotvs :Bros. 1l'dk.5
St. John, Mackie, Mlooring, lPhilip and I3lackigtoe.

Upon al vote being taken, Bros. Edkins, Mackie, St.
John and WVicketis '«ere declared elected.

The standing conimittee here -eported, wich %vas
then followed b>' a report froni the commiittee on% mile.
age, rccommending that the suni Ôf $75.19 lie pail
board members for mlileage.

Tite comnîittee on the gond of the order rclquest ail
certificate liolders to use their best endeavors ils scuing
forth the advantages of' ialdng oui certificaies, aînd th.
tiseftilness of ai Dominion licenSe law to cngiliccrs anwd
steam users.

PERSONAL.
Mr. %Vais. Cross, C.E., *:îs recenuni> ppoiuîted t a luk charge

of the walerworks plant aI Calgary, Alta.

Mr. Johnu Dai., of ihe «Metroliolitan: Railway, Noril *J.açnzo,
hai. rcesitly pisd ilirouugli acv ere illiiess. irons whichl lie i,.n0,
rctiverng.

Mr. Fred B. Robb, of Anlicrsit, N.S., '«as drowneJ '«hile .,ib.
iun narWllcc.l)ccased wa. %cretlry-t rc.t-itrcr of t lieRobb

EîgscrîgCornltty.

MNr. \Vuin. F. Chuapilnaiî, clîief czguîecr for t Cansaca Carrnge
Coanyjîu, Ilnacicvaille auud exectlii%c-crcary or the Catnian
A'e.oci-lio,î of Sîaîionary IEngilnce '«as recenîlv siuan-d .
NMr>. Alf'red.

1TRADE NOTES.
Tluc i.ncky Jiiii Gold «Miuing Go., of!itzidtii, B.C., have pLaiced

-an order w«iht he Jetickcs M:nchic Co.. of Shecrbrooke. ilirourb
their osaîdbranci, for îIl uronwork for one tlhrc.wisetI t:r>

Tite Colonna~ Gtbt aId tiig Co.. of Io,.'Jand, ari n
air Iiiii lise to conulect ihicir t'«o liropersies. Tii hua> lxc
botagli ilhroigl the Ro.san ranciu or lthe Jnk~ ,aIicC
of Shuerbrookec, Que.

%V'c li..c rccciveid a co;n' tif th 1897 circular- of isuîforisi::ttien
Ille International Ct)rrcs1 îontdeticc Scital tif -eicîricitv. orSîun.
sen. t'at. The itiorotig sysitu of tht' chool I., Wiron tl 1

'«arld.':de rcpizt.tti,.and tltose couîtenîplatiuîg boule s8îl'it.IorL
:end for faili information.

The Shecrbrooke Sirei 1Raiway Co. have closcd a cozî:r.'«: uit
th cicees MaI.ciuti Co. for ane tif tltcir .. iticin Ciocker tt:tbine..

%villa tuting and wirl cases. counflctc, ihorizonts., ng Lx

dirct connediioti ta anl clciric gec.rator, wisicii i% bei:tg ftirui%ýrJ
hivIlle ;elîera1 l eicr Go.

The firni of il.ttts0ti & C<'rhau, %ircct car uccre î uaibir.
;lie%. Ont., l-a. fie't.Io'.<o of the estaie lias li.',. taira
b>' te batik sinles- pomer tif niorigalze, wie the utitisigit.

placed a batlitT ili charge for Itaxc.. Tue firni for sc,.si %ràr
did a %ieccs>rtsl imate, liti for t'ao tilrice v u.'s linge bct

We are in rccc;iIt of an iflvitatof to the niinctcen: nnwl
logle lslatnt Clans IDunncr icnd'oeJ bo tc electricai t-timer

l'y Mr. Eusgcuîc r. IhlIps rccsilî of the Emigene F. IhI~
ElcrelW'rks. Thec ent tae,, placenat the 1Ponlhat CULb

P>rovid.ene'. R. I., on Aîîpts i 1t. and ccill titi e.oubt prov. %t. Mi
jc'ablc a. smniiar o<casionç iu tc 1-as%..

iltlgl.%I, 8%
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p i.ililF.fl ON V419 TI.NTH OF ICVKRtY XONTiI »V

cHU& IL MORTIMR.
CIFFICE : CONIrEDERATiON LiFE Bu.n£NG.,

Corner Vonge and! Richmend Sîtrect4,

TOBONTOqrC, Tkhn 32

-ÇF;% Výbt LîItE INSURANCIE BUILDIN. MONTItFAI.
oeil1 Telephone 27»g

A I nri i-rate, sent primptly unamimcat;ion. Order, for ad,%wtWng shoot.
orc l .f< f jtulg.lon nol laier etn the erlth das th ie mwlb lmmc4îiamî

.Ltc of &"ur. Ch* m sdternisamitt wilIU4made ahenruedeai2ý
.nl.ouî <-t tîo tue d,,.et.. , t. inur =ot esmiuiac %Sish tise instructiotn

tueadei'<,rquemtfo "Id bctg tot essts oWKe as est!>. as thse 2&h da>

oc te amOcierlt.s

TI,e Fi tx iICA$. Naw, will lui ailesl to sulncIbera, in the IaDon. or tise

unso teiane. 1 -- n f-e, foir St.an annule, 50Cet W sinorsîb. fle ke~' of
.Aould be remnit"t.M curnucy, regisieied letter. or pruab rte

J.ll sc C.il. Mordaset. Please de ams senti cheque& ons lcal tbank, uie.% 3
col adirsl Lwr cot ci dtcuont. Mony m-nt in utsegkÀsteed lettees wil lm ai

.j«,& Subýc4tiom nm (tt w oeigu couittries eabned in thse General oNýtaI
jet ... canoblie SmimêcpionaWC Paae nadvaaoe The pup ai Le

.lciaUl aielt;on t t pet>mi for" Po sipulat. 12th au .ir but

llrn unstnde a"int e<mont, adi l'e cootmted guti( lnuittmma te.tn
Cnt cclt< ae «ene andi ail arfiaeste k"a

Saec.t nsay hase the "aSine~ asdirs cisanflet a' dfie am tise.. Wisen

reiC naienjr~ cive tie oInt as Weil as tht nen atIdres. . i,
Tht Pat.b4.erdub noi6dt ofthe (alure d(subbcltber to rec.%se tseir ~p

C.nreqrondcn<ris% invite.! Upun aIl togia letitioately Contintg alti rtt trolme
tiu j.urx.a

Tb * Cauiid EK@cluioe U.wn"la bu e app"Ited Un e c*a papW
ier Caunim at Icte Amodecie.

CAXNAI)IAN ELECTRICAL ASSOCIATION.

OFFICIERS.
PsestvMNT :

JOlI VU.E.Maner ulhs L git&Ioari CCsIMUnY, Guelîdi. On9.

çî liuN.T, M4anager Landa" Ele1cirCo., l.unmlna, Ont4.

,xis VS<«.Potr.tieNT:
J. ~. .N%>iEER.Gensual Ageni t.)oal EIectrmc Ce.. T~sut

11I. MORTIMER. l'ublintbe 1Emsc-rhicAt. NKurs. Toronto.

Eue-cur"v C umstT7ra'e
. .WRit.IIT. Manage Tomoi Ele.c c ht Compq. Torm.sto

I. C ARMTRONG, Cassa;iloal lendc C'm. Tonffl.
JOlI t~ OI.l.Src.Tre.. Egestllillip Eléctracal WorIN, 14marL.

tîR~<tSil IIGMN, hiet.1 lecnca mlcou I.e>ussnni, Ottawa.

M.B SMITII, Superutmindei G. N. W. Telegrpi C., Turonî.
.A. DlION, Ottawa ElxCtrIk Co. Oilats.
F. A. IIOW3MAN. YNc COlsagon. N. S.

WIlJltEl) ~ ~ ~ N amiUl'S Snge Fait. Park and ti%, ier talay.

W. If. UROWNE., Manager Royal Elecmic Càupeny. IdtsntuL
WII.I.Wl TIOMPSO . Suproiniendesit Wàierfw,,ulsad Elr<trl light Plant,

.Mcmtrel West, Que.

CIMMI)IN ASSOCIATION 0F STATIONARY
ENGINEERS.

lwufrt.lAES»I).I. .. liwbtos 0*t.
Vi lt.ien. .1. Plt 1.11', -. . il CumbltlaslSt.T.qmt,

Kotru . C. PET-TlGIIEw. . hauits.O.

1oribtîSTO IliRANCII 1.. I.-)Meeis t amt Yr.1 Wesinealy e»ch Moittins
lismru all. 6o Vita" suet. G. C. 34("w«. Prr.sislemi T. -enrled.

sr'rdn;J. VI. Mare. Rt.cwdiag Seoaay.
MNIREAI. IiRANCH NO. a.-3eesu tissa.4 Yd ThUttdsYonci.nsuffth. M

! , lait. 'Craie «Mure. Preodi. %,n Sms Mi: lme Nice.Preleal. WMs
:~, na vd~ic.Prs54e's. 1'. NNugca îltc, S«Meary, J.OKn0 e

~T VET IINANCII NO. p.-Mnus erryev datvwmtît i q NO le5g.
uen.1!.Muoturlit. VenuS. pludent; Alfee.. Ltoer, S.oeary.p.'IDelhtIe

titt,'.Cunetioode.

ltkRNIKIN. 34AN.. BNAnCH NG. ,.-eet tost id y emcl wifl
lae I.A.R. Crawioçd.P Pr4.c Anhur Ilewii. -«or

HlAMILlTON IIRANCII NO. i.M n i and! rd FuiiaY « rock i.n
Xm0i- dl. Wns. nurfim'. Pueidtis G. 3Mtich kg<ii&Mtit . (bel

tilt R- cdisng Seareury. 34ui&Iaud sq.
'SIR %TWORD BIIANCiI NO. >.-John Ney. Prbtlent: SAUIne H. Wirir.

IIRANTFOKI) RRANCH NO. -ossam s&d lib VuisIay «" MOnk.
J. IL F, >hm eiu;Jn gt 04)% IetIL Y. pilgrte, Ç iSImwC«4
Np Ç,. seoeuwy.

LONW)N IIRANCII NO. 5.-McIrtt un the ftr%î andti trdIitr, in r.tt1
mnuî11h ils sherwoouuliait. 1). a. Catîtil. P'rc,!tIrîtt .1 Il Iligl. Vke.itc.lcn
W. iiiyttic. Secretary.

(GUEI.11ii iRANCII NO. 6.M aisi aliti ifil Wcdi1lay) r.ih muott at

k3o ILifm.l. Geary. Prc.imletit Tmon. Atu.lrn.tn.'Vioe-l'testtlci @.Il. Fkcwrisi.
c'.-ecelrY V yau. Fi..eccar: ralrr. C. F. joldall.

O1TAWA AIRANCII NO. 7.- Mt<t tyer)y ,«Ondt and fiburils inu.lm 5, ch
Month. in lhielaagc*. liait, Rideau %îret . rmuk Rul<crt. l'remmiut ; '. G. Julmut%.,i

Secretary.
1K:>E IIRANCII NO. S.- XMet tnt alititi l;uay in .rat subbt. U,.

Steeper. Sccrerury.
ILERI.tN IIRANCIE NO. 9. Mbect% in.l and i1. aîrdy cil Inoii ai 8lmt

.R.Umky). lte.î.emit . ttu*V. l>ititirii ib.giar ati 1 frasItit.
J.Rîsoee. Itertin. ônit.

EIN(GST'ON IIRANCII NO- Sù. ?.iretn tnt nuld 3d 'VI*Irsday 41 eâil sulotti ini
Fraer liait. K,g nîreet. ai 3Sbp. mu. litslelru. F. sitlumm'mn; . Pcliu C.

AnselIndu: Necreiary. J. L.. Orr.
WINNIPEG IIRANCII NO. s,-i&lîî .M. liltti: .. Scea

J.sutherlai: Financil Secreîaty. A. Il. Joue..
KINCARI>INF BRANCH NO 12 -.%mIeettenry Tue.tlay ut Sucloh, là MC.

Ki.lmwi% blotti. Preident, Daniel ltiemtt;. Vice.lm'c%4.liett. Jonepi i.nththail:
Sects.y. llrcy C. Waliter, Waîerwturks

PIF.'*RIIOROUC.IU IRANCli NO. ,q.- Me ati andi 4 îh inle~vl
each nbonnîh W. L.. Othuaie. Pesi4demi; W Fomier, Vlcc.i'["bicet ; A. E. Mc-
Calluns. Srcn'eAry.

l<RCKVI.iEIRANCII NO. m~-eteryMondasrati trlda> nrn..
in Richar. ltlocL. xigiî St. len.jdent. Jolu. (.gulklly ».K.itidi C. i..
Ifertrand. Recoedstg Setctary. Jantes Aikint.

CARL.ETON PLiACE IIRANCII NO. ,6.-%eetç eery Saturtiy cneuiuc.
Prenldeutt. Jubb. >dcKay: SMcary. J. 1>. Antt"wî.

ONTARIO ASSOCIATION 0F STATIONARY
ENGINEERS.

S4)AUIS orSAM>.k.
I1rcidentt A. AMES. . . lirantformi. Ont.
Vlce.P'rcsaleît. F. G. )MITCIIEI.l. . .no. Ont.
Regitrar. A. E. EDI>KNS . SCarolinbr.St Tuu.
TrrAsnfer. Rl. MACKIE. . a Nalct, 't.. liamuiit...u.

:olmcilor J. A. MCANi>REWS.
1 OO0T -A. F. EtIkinsl, A. Mt.WlnLtn- E.J. llmîliip., F. 1tuni,t J. shein,

IIAtis.TON-R. NMachic T. Elîlotu.
IiRANTFORD-A. Anse.. Ceer VPttett.>u & u.

EINC.STON-J. Iknb. Unlf Enigitber 1beuitetîary). J. Camil.ciI.
I.ONi>ON-F. Mttcili.

NIAGARA rAt- .Piiliis.
Information regardint examinsil;oo Msi be futni.he.l &m ai.plncaiuum tu eley

mtuhr ofthe Ituar..

Tue Russian Electro-Technical Society
isaid to be arranging for an electrical

exhibition in St. Petermburg in &899,
at whicb every kind of electrical device wili be granted
admiss~ion. The expenses are to leborneby the govcrn-
ment, the city authorities and the above-named socielty.
This exhibition should bc taken auivantagc ot tu imake

known in Russia thc merits of Canadian manufztcttired
clectrical goods.

TMIE fiftb annual meeting of the Society
Iagteulg ~ for the Promotion of Engineering E du-

cation wil be held in the School of
Practical Science, Toronto, on the s6th. I7th and i8th

of the present montb. Special rates have been granied
by the railways to delegates to this convention, and a
number of pleasure excursions have also been arranged.
Mir. Frank Catlen, the secretary, may bic found at the
Arlington Ilotel during the convention.

PENS-ON.s connectcd with the electric
''''e" ighting and power and telephone

interests have sbown a disposition to

regard the telcgrapb system as somew~hat of a back

number. The remark bas f requently been heard that
the telegrapb bas reacbed the limits of ils development,
and consequently attracts but littie notice. Recent
developments go to prove, bowever, that îelegraphy is

likely to keep tully abremst, if not in advance of im-

provements in other depariments of the electrical field.
Reference was recently made ini thefte columns Io ex.
periments carrie out under the direction of the British
post office authorities for telegraphing through $puce

without the &id of wires. Since then the celebraied
electrical inventor, Nikéla Tesla, of New York, bas
been devoting bis attention te the subjcct, and claims

to bave developed apparatus whicb enables him t e

telegrapê suvccndulzIy a distance of twenty Miles Ibrougia
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Ille c;îrîh. INIr. 1 -esta lias teictinstrated to his entire
satisf.îctiin b>% iînetiiî of Ille rtftliinientary apparatus a1t
prcscîît .it cîommîîand th;ît communitificaition cars l

Lar.ictl on %%itti fil1> part of the globe, and lie is abot
to beginaî thîe iNstrtictiotî of iîîîprovcd :îppi:nces for
te ~î.i.iîprsîîctif Itîis abject. 'lliec character of
iie.%e .illfptinces ha', flot been dischosed.

111h ciet to the remcit coniventionl
Ilnfaion ofI~ o? te laEaada ect ickal Association

al Niagara Falls heard froi the oid

residenits oi Uîat locatit> de-scriptions tif the beauttfili
effects n hicli resuaiîd froiii the illumiination of the
catara.t b% iuncans or clcctricîty neariy twcnity yecars
ago. Mai)> %ere thc regrets, expre.%scd thiat whlît the
LinJssairuîîî the (allsc.imietunder UIc controt ai
the gtintinnienit these trtific;;tl efTects cce;dt. Our
re.itlers- n~ii lie iiîteresIt iii knon itg tuit the Acetylenle
1.iglit, I icat and l'oncr Co. have slow in opcratuon a

-%tniof illumnationi b) mlenis% of acetylcue gas.
i l.au inchl pipe t0niCct.s thirec Napiîey gcnerators %vith

fiftecni large loconiotite c icatitiglts piaccd in v.riotis
positions. ht is Said Itiat the lighit ctoes flot p2enetrate
very far, anîd that nio attemipt is nmade 10 ligbî cap te
i tarse Stîoe fails, bot oniv. the river close to tce

Aiiicricafl sthore.

*iaEtale convention of Ille Canladian
The Csndian ttrci sscaina igaws

Etectricai AssodatioscitonatNigaa.a
botul initeresting and! ilnstructive, iii that

tic severat papcrs prescntedt gave risc ta espcciaiiy

vaiiatule discuissions, andi it i% gratifingi to note that,
iii Ilese dizsctass;auîs, mlenîtuers is-sociated purel>' witiî
uIl oper.aiing brancli of eieclriciiy 1001k part i*nî,îa
activelv a-; :iio;e reprciesitiiîg tlle s;ever.l ii:iîuîCtcttir-
inur ctiiiii;tliez. Tiî cvunice a growîig iterc't iii the
<7. IL .\. v the rcrinîtv lectricai a'ýSOci;tion of

(::aathat ;mu vur ewcl for tlle future of the associa-
tion, nol oniy nu.; atTordincr yeariy a plenaat re-canican,
but ;uisa, as an aid iii rai-4in the standard of ciectricai
opcrating bv tue cxctiange of e\periesices aund opinions.
Suaci .1n ;association shouaid lie recognizeti as anf abso-
liste liceesitv, whclrc, aîs iii the business of electrical
iiglitiuîg antilpowcr distribîution, the niost efficienit ;and
ectlooînicai mientis of -cneraîing and Ille miosi reimuni-
cralive sysîcnî of opcratiig :andt maniaging gcncraliy, is
.101 a îîî;tcîr of exact %cienice, but is largciy tupiricai,
aund varies under difTerent local conditions. *rfius il is
tînt> b> obtainisng tfl~icn, fotundcd] oni experience tîF

oervers operainîi under alt kinds of varicti conditions,
litua :îî ctimipu iesi c idea t..tn bc fairnîct of file mo.st

favtor:able wasof operating.

Wi. wvere inuch, imiprcsscd on the occa-
The Gore Road. sion ai tlie recent ciectrical conventions

ai Nizîgara ralis 'viththe tidv.int.ge.,
wvhici flic Niagzara Falls nark, anti River RaIiiw.v lias
o' er is Autîcrican rival, knowvn as the - Gorge Ro.id."

:sniosNt tif ouur rentfers knsow, the Camiîati rond runs
clçsc to the edgc of the barilk of the gorge, and ;uffords,
a panornniic vie%% ai tue river -fiîd sutrrauinting scencry
whiciî is positivcly deligiîtfui. The American rond
winîds nlong the fince of the cliffi ncar its base, tic abject
being ta bring sih-eeswit1în ns close range ns
possi1bie of the r.ipids,. Ttîc Cnidinn rond enjoys tic
adantagc of beingr saler for tlle s:glît-sccr and les%
tostl> ta nînîntain in oper.-tion. The face of tie ciiff

ouIt af wvhicti a1 rond bcd tins becti cut for tilt CGorgt
rond lias beciî rcndced alinost as rotten as Itlmice
stone hy being constantly percolateti witiî water. %ç a
resuiiî, pieces of rock airc continuait), beconiing det.icîe,
froin Ille tippier face of tic cuif and failing sillon tilt
ro.td-bcd of UIl railway beiowv. *ro prevent as fair as
possible accitic,îîs froi this cause, a staff of rfitv wvork.
tuen is const;untiy cniploved ini kcepitîg the road-bced in
repair. l'lie greatest diffcuity is expcrienced ini tit
.spring, at whticli limie the services of several Iîiîidtea
nIien have soimetitiies been requireti. l'iec great eXpelise
îiîus inîposedtiuponi ttîe management, cocuicd Witt, the
fact tiiat the pcriod of operatiosi is only about four
nliontlis carli ycar, nî:ukcs it cxtrcnil douittfut if tilt
enterprise cati be timide ta pay expenses. lucere is aissi
thc possibility, if flot probabiiity, tiîat anl accident,
frighliul to conteniplatc, nia>' sanie day occur iii spite
of ait the precauitions whicli are or can bc takeî.

ISince Uic above wvas written a collision lias occurred
on the Gorge rond iii whtich ncarly twentv pcrsons
wvere injureci, sotie seriousty. To altow of repairs
being mande ta onc of the tracks bath up and clown cars
wcre said ta be using the inside track.I

CenralSttio NR. Armstrong'- paper, read at the
Mnagemet.o recent convention of the Canudian

Electricai Association, on 1~' fiv Soian
L.iglitinig Plants Doa Not Pay," %vas but the introdtuctorv
note t1 .a suubjcct on îvhich volunmes miight wveti be
wvritten, and wiîicli %vc are glati to sec is claimiîîg the
attention 0f cnergctic centrai station owncrs. Mr.
Arnîstrotig gives, in very iiiiiîisiakeablc Iangu:ige, one
of tule prinîcipal rensons for absence ai profits, wlicti hie
,avs ''rîerc is no industry representiîîg un eciiv.ileni
inioiey iiivcsînîment andi possibility of public service wiaich
i% sýo gecralty inauiagcd by filon wtîo kti littie or utcth-

ing about il." In auf ciectric liglitingr plant wve have iu
fiîcttry tiat contlains two perfectly différent. kincis of
ma:chineîr)-, the abject of wiîici is to getîcrate aul an-
visible, inîponderabie farce out ai so simple a niateriat
as coal. iioîb the steain crigine andi tue clectric dy-
inmo are iiglil developeti scientific miacines, anîd the

ccolnomical gecration of sîcnm iii a boiler is tliouîght a
fit prohlemi Cor the attntion af liigiily educatcd
engineers. Andi vet in the large ni-.joriti f s
,îîcchiîatic, wviose educatiomi bas nt includeti atîv scien-
îtic instruction, and whose experience is tiunitcd ta ce-
pairing broken parts, is placeti in the responsible posi-
tion of mntager or ciectrician. It is not fair to such a
nmans t poti Iiim in n position requiring nii iiher
ortier o! tccliniczti ktiowledge anti business abititv titan
it tN n the least dcgree possible for ii Io possess. and

tue wvonder is Ilînt central station owslers arc so biind
ta) iicir own inlerests as ta foliowv suicli a course.

WVîTtII- Ille la1si very fcw %wcks ilucre

Incosistnry as a proposito macle to appoint ans
- lectrical engincer " on UIl stafl of

Ille city engineer, Hlamilton. This proposition wai- tic-
Icatcti on tic grocin i lit sucb a pcrsot %va% not ire-
quireti, as any mchanic cocîlti do the necessntry wvork.
Nowv, the wvork mav, or rnav flot, have becri stîcli ns to
cail for te exercise ai grcai tcchnicai skiff, but the
decisian sens to indicate the estimation in which cngi-

necers -ire lîild in Casîada. 1Vhsen wili tue public icarn

ta knawv the difficrnce betwccen an mechanic and an engi-
racer? Thev senti iîeir sons Io McGill or Iho School of
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ler.ictis.ti sc.ience to becoic e lectrical enigimîcers, be-
.ls% -he s.y,' ectricity ks the thimîg or Ille

tfltlrc,* .%titi tlle% evimîe ticir confidence iii the advan-
t.lge tif ., îlîurotglîly teclinical and scientific education

b>V prelui 8 amg the service of a mclchlîaic Nvluse schuool was
Ille h'î. and whose teclînical qualification is the

toîmîns w work for $40 a "Manth, to th'Ose Of the
"etni.I~ radutate wl'hum they thlemiselves have cue

wo li fillt wvitl apparently utterly uiseless, kïnowledge ai
coliîsîdcr.ble expense. ks there really siothing iii elc-
tric;ll enîgineerinig thiat is not instilîctivcly knouwn by ani
tiiiedLtCite. nîechiallic? WVliy support sucli sciioois as

v lia.. e in Toronto, Munîreal and elscwhlere if %vilîa

thl te.tJil is of nit value ? Wilî>'vaste trne, brains and
;ai3W tî eaching one yotung mati at college whlat

ii N'ottng mlan i% paid for :tbsorbing unconsciotisly
it il hendi ? But, on the other liauîd, if a teclinical
cLltL.ti;Omi docs specially fit a mani for a particular pro-
lessîofl, i1 the nanie of conion sense why niot recog-
ie and profit by tbe probability dit lie kmîuwvs more

autbsu urk titan aniotiier mai wlio lias saade nu
.ttdy of it?

MR. GEORGE BLACK,

Tmi, s:îbject of tibis sketchi was borti of Scotch parents
Itlle*City of Montrcal un Jante iî9 h, 18,38, in which

citv lie received fais educa-
tion. His ambition wvas to
!le ia engine builder, but
oving£ to bais delicate liealilb

V -lbis friends deterred failli

froni followinir that voca-
tion. Afier spending three

,.' ears In conmmercial fle lie
entered the service of the
Montreal Telegrapli Coin-
pay as cntry clcrk, mn

Noveibher, 1854. lie wvas
givei Ille option uf reixain-
ing ai the lie.-d office or

~tR.Gr.o~c.~1> aking amn agcncy, and,
choosing Ille latter . was placed i charge or Ille St.
liyacilîe, Que., office, working for the G. T. R. and M.
T. culiîp:mniies matif April, i S5, anid in Sepitmber of . te
saine vear %vas pronîoted 10 thie Biruckville agency, the

ti f wilicli dotubled i the course of a few nontliN.
MNr. BLicik yet speaks of blis surprise Mienc: one nîorning
the Ncîrs uperittcsdent cialled failli up iiiî- conve) cd
1o biiîî the tlhaîks; ufthe board of directurs for tbe
nim-tiner imi whicli lie Ilad conducted the business of the
office, and inrornîed Iimn thiat a imîcrease in biis salary
land becti decidcd lapon.

On October ist, sS58, Mr. Black wvas pronîoted to
the mnam:gement of tie Hlamilton office, Maicre lie re-
mameilicl 1Mi the cornpant. %%as mcirged in tlic Great

XorliwsteîîCompaniy, and silice îh;îî time lie bais con-
tinad isnaager for ilie new comîîpany. So attaches.

'WaN lic o lais old company that lie rcflised an Offer Io
go in%%, opposition iii :869 ai mîeariy ilirc tillacs tlle
salary lie then rcccivcd. A~ couple of olTers since to
Icive Ille service %vcre also dcclincd.

Mlr. Illack lias taken a lively intercst in ail itrîprove-
nient.si tlegraiplîv, and lias wvatcIied witll decp iliîerest
lhe ttccitipnîent of clectrical inventiiomns and tieir appli-
cation 10 Uiecaise of the public., hiS:74 lie -siid a fricm:.d

imîvcmted and applied for ail AXilericami patemnt oui a
mletliod of signallimig atumuîlaticull> to amnd I romns traimns
iii motion, to prevent accidenîts, or -signal deIeci, min
iracks, bridges, etc. This appîlicationî %as kcilled i thle
patent ollice by a1 iiere teclmicalit> , nu imnterferenîce
being raisecd wliicli could mîuî lie uvercosxie, tId tlîotgli
pruccedimîgs coul have been %tarted over aimthie
isiventors feared dit othier ubistructions %vould lie raiscd
and abaiidoned thte case. Maiis patent amticipated the
trolley %vire, and Mlien railway collisions are repurted
Mr. Black always leels iliat îley mîiglit ilave beemi
avoided liv the uise of lais systemîl.

MVienî tle lieil telephle camlle befora thie public NIr.
Black accepted thîe ageuicy for H amiilton amnd vieimlit)-,
anîd lielped to popualarize thie ie%% imnvemntiomn by public
exhibitiomns, etc. %V'hile experimientimig witlî thîe tele-
pliomie lie discoverCLd a mîîetllud of using the telegrapl
and telepliome (i1 thie saine tvure %iimutlt.tlieuttly. 1le,
iri conjumiction witlî Dr. IZusebrugli, of Tloromnto,
pateiited tliis nîetlîod, wliicli %va-, isstied imi 187S. This
was tlîe fir.stilmîeîlîud of simiiultauîieous telegrallic tele-
pliomîv iivented, amnd %viien suib.lseetlv imîîproved
worked perfectly betwemi Torounto sud H amiiltomn ;îîid ai
otlier places for a letngtlietied period. P~rof. Rvssel-
berge, uf B;elgyitui, gui credit and praise for tdais iziveil-
tiomi, but lais nîeilîud, wliiclî is soniewliat siiilar, was;
îlot annuiced tilI soille years later.

Mr. Black lias beeui a mieuiber of thie Cauiadiami Elc-
trical Association siuice ils imîceptiomi, amnd ]las biem niost
of tlle timnte oui its e\ecttive cumîînîiittee. lie is ilie locali
clectrical imspector for tlîe Camiadiami Fire Umderwrites..

QUESTIONS AND ANSWERS.
Suusciuumm~,"Toronto Jumiction, tvrite.-s %Vould

likiesoie informiation a-, to ttierc I nuiglît obtaiuia book
treating on tîxe designiand cumîstruction of water tiîrbinme.s;
also wliat kîîd of lîaissîe is tised to produce Farradic
ciarrents, sucli as are tuscd for electrical treamîîe:t liy doc-
tors. 1s tliere any book publislied on tlîe esgiof îuicli
;a iiacliie ?

A-55wE1tR.-( z) 1*lîere are several bcîoks treatimîg on1
turbines, whicli cati bc seen iri the Public Librarv, onie
of tUie bcs lîig Professor Raîi'. (2) IIectrict u
1Electro Tlier.peitic-,, by Hlouston &v Kcemî:illv, lrice
about S: .5o, wotald probably amswer youir reqtiremilitmits.

BUSINESS MAXIMS FOR ELECTRICAL
COMPANIES.

An elecirical companly iri Buffalou laia% complied iliesc
«Electrical lo'."Sotie goud advice is lcrselv ex-

presscd.
Don't trv 10 revolutiomixe th celectrical business bv

culixg priccs. N'oit canl'î.
I)oli' Cxpect 10 g'et .ull thîe jobis vota figure 011, and

get ciasa if vota don't.
Don'i expecî b Io ,k 17.1hC liv n a1 «à per Cent. 11iar-

gin of profit. Voui cam'î.
l)omît abuse vouir conipetitor becauNe lie umîderlîid vols.

1 le nîav los.,e ioncv ;and yet do as g.ood wvork as yciii.
Don'lt bid low, do poor work, and cmîîploy boys ic vqsi

lup. Vou caluît.
Vomî't edzicatc Uic enibryo electriciami and tlieui iry lu

kil I liinî off as sooin-as lie is able tça .ork.
I)osi't givevoutr work.tw.ty. WVliat k wortlidoisigis

wvortii gctititz paid for ; anîd, above al], csîîploy good
workiîîen.
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THE NATIONAL ELECTRICAL CODE.
Aierim î:n îî:ny montlî' (if labor anîd carefuil consido-ra-
tion, ari electrical code lias fiîîally been adoptcd b>' fle~
National Boiard of Fire Unidcrwriters of Ille United
StIates. 'l'lie code is identical ivith that wvhiclî rccivcd
tile uiainots approval of tlic Code Coinnîlittcc of the
Nationîal Confereîîcc on Standard Electrical Rulcs, and
is tlic rcstilt of file tinited efforts of the varionis cectri-
cal, insuraîicc, architectural and allicd associations,
wlîiclî have rcconicindcd its adoption. Thcsc rules

reccived tile approval of the National E-lectrie Light
Association it its meceting nt Niagara Falls in Jlne Iast,
aînd non., for tie first tinie, a National Flectrical Code
sissud stamlpcd %viil he approval of the instirance as
well as tic clcctrical and allicd intcrcsts. 'rite mattcr
lias wc believe, suiflicient intcrest for our readers to
warrant thc publication of tlie code:

'lIse hulwig*t î oi.la'. % iiiiiîisv oted 10 recomiîînî
uIllt odtotic hir resptt lii % a %.om.i 1 ion%' for alîprotal aimd adopi ion.

Aiiican ii it tile or Arclîitccis. Aiierican I n'tilimîc of Electirkal
Emtiîecr. îîîr~anSoeicty of Nlclianical Eîîginecr%., Anicrican

Sirei iaUwy A.«îaliiî,Factory %tiuu.i Fis-e liîsiraice

Ct:îîit'.National As'.odirntoiî of Fire Eligiiîeer, Naiioiai
ii,î:rd (if Vire tjiirwue'. :itiai Elclrisc i.iglit ,A'..ciatuin,
tjîtiiî.rier.'Nationial 1*lctirk A*'.ociation.

(.I.XERAI. l'U .. '.XCVE .iNr. TiIF ARiIANC(EMFNT OF KRi.E.S.

Ci:î'.' A. - Central Slaiomi'.. iXna1ltiin, ',futr aiîd Siormge
lialli ry~Rtiî. Tr:în'.formîîcr Sit.Sti itt.. ec. Riiie' a ta s i.

Cias. C.itîsde wik.ltîlt". 541039. Sis b.Ji'ided as foIIows

10 37.
Cciî'tamî.Cîsreni ysicl'. sle% iS go 2o.
Coiîîasi.ioicîiia Svîeîî~.Ali voiiages RIZlc. 21 10 23. ot

age îlot o'.Ct joo. Ride> 24 10 38. Voltage bI)evciî 300 :îtid
3.000: Utls32 10 3-j. Voiiage 0'.t'r 3.000: Rtiles 358 Io 09.

CI:îss i) ca 'îd:timî' for %Vire.titi Fiiiî. 1 til es .o 1

Cia.'l* ~taiic t:iig.RuiicsGo 10 72.

CEEIs. G.ESTIONS.

ii ail elcciric %vork, cciidtcior... liowvcr weil iliîsuaied, %hotîlî

ai"%.tvs tic treaied a%. bar., te Ille end tutat tder titi condit'ions,
cxi.iiîg tir lskely go exiti, can :4 grmndisig or bsiii rct ocetîr.
:%titi %i iliâtai ll leakagc froumi ccîdîîclor ta cotîduietor, tir lîcîweeiî

conditîtcor anid gi ouid, îîay lic redticcd 10 Ilie miiiniîmuml.
Ini aîil eitslsmg ps ail lis ti t 11tc Ilaid t0 sit iîscLis.tuiîi

excuîîion tif ie worlc. Carciiîi and tlicat ruiîîîiîlg. coilnecting,
soidtlrmig, tapilisîg of êzocIîdcIorsý and sccurinlg amnd aitaciîiing of
liul;iig'. are sici.lly coiidtcive Io %ectsiîyi aud efiiny anti
wjill lc sioiiv iîs'.ttli.

lit lavuîîg 0131 anl itall.atioi, execlîl for cotiîsî:tînîcurresîî
%Ys5.ii%, uIw '.çtnk ,.loîîlt, if ps.bc ho iarteti frosîl a1 centîre of

,lîrtl)tàîmoîî. anîd Ill l %it, 'jclics and cui-ois, coîli soilisig andt cut

ilectect î'.ill tise -Necerai lraîls bc- grouicd togetier in a safei

'actif ea'.îiv -teccs..iiitl %îiarc, .. rc tlit.y catI bc readilv go! ai for
attentionî or -i-air'.. 'l'le loaci Nlîould bc di'.idedt as c'.eîi' as.

ii...mli aîîiic h'baîieat ai l ipicieanîd iiicemssry

Tie i..e of . teay for resîdsig coîcralcd î'.irisg ierîlia.-
îîcii art..siieus 11*1Iicarsil eiidos-svd anît reconinîîcîded ;andt

titis iliciiîc't of ac.c'ii .olcc:îicd coliuîmuoîî i, %ttvictt for
gcileril .%.

Areliîaiccl.. arc uirgrd. .%Iicii uis-au'isig planmitmi %Iwic.tlaion,
Io sîjake r'.iiuîfor %ibe iînciî andt iboc'kciing ofî biîiitîiiàgs
for ciu'ctrc ligli Or îlî'.'.r wirc.an iniis 3k ajn fpr ciectre
g. iigliliîîg Io reqiilrc a îwo.%vire circtei, '..lîctur lise bîî'iid'iîg ;%

Io libc'ie for ccit bc liîtîîîig or aloi, %il tisai îîn 1i41-i of hIl Ig..

O\Itaîes oir gas pýiiiiîg lc aiitîwtd in tic îised for liset gmi% Iiiig

1sîtmtr. Cenîtral Statioms. Ihmîanio. Mtoîor andI Sîor.uge 14aitery
lRoonis. Tramî'.foirnîtrrSi.iîos Etc.

a.l, MsI bc lecaicti imi a dry pliace'.

b. Mtust iîe'.er lie IslacietIi a1 . rooi '.vlerea:îny hîazarcIîig'; lîroce
j'. carrietl , mior imi pîlaces %viiere tiLuy wvoîld bc t,~îej

iflnimaiaue gases tir flyiiîgs of *coiîtîisiiie mil:ueuiiais.
c. Nlttt tiC iî..îuaiedti mi loiors or ta.'framies, 'cili iluq. t,

kt,1 îi filiet i revemil atisoriioii tif mSoiuire, amîi aiso lellt cle.j
andt dry. W'iee fraîîui imîsti:îî oli i%.iilrclaaîe luis msip)cli;o

l)epiîas-î il liia.iig jus-dictiotà ia) , imî vruiig, lîcrlmi Si'.ema.
momn, in wlîici caset lise fs-aile ilus bc p)eria sîeîl> and t ffeîiîîeîiî

A lii-i oteutiaii iî:itinuc 'xiiei, on accotii of grent vc~î
for tîliier reasctils, camimnt ima'.e ils4 fraîiîe isiltl frontî lis(- guousj,
sioiid bc irrtîisidcd uclîli ai iiileti plailforiîi. 1iîmîatr

imade of wvooci, smommîed on imîsmilati iig supports, amnd so -arnng,.i
f init a mani iutî ai ways samdtiliomi il ii order tu loi i y uîin
of lise machiine.

1ui caecf a iacitisle linvimîg Il% il-emilMC'.t fr.'.iîeî ;bt 14',
t rtoule fruinmsat~ie ccticity dume teb it'i frition itm1lîoîd
tivercoulie by puiarisig mîcar tise bilt a îieiaim coiîî coiii,.rmd %%,h
flic carila, oir Il%- groîuzdimîg flic fraie tlirotmgli a '.cry iiiglm i.
aSice of îlot les lisait i0ollbt iser %0lt getiieraied by 'lie ma:cin.

i. E'. crv Oîtmi pimia geles-alor îîîîîsl lie iîrotci.d from
ex'Cessmve ctirrlSit tîy a %afchy fune, or eqiialemîi tm.*'.ct, of

aîîiîs-ved desigmi iii cadli icad %vire.

Tit ev'iccs sblouid bi, il:îed ou 1 ie ,îîa-im or t', icar iaî2

MWiiere lise tîets of lise, ses vice mîî:ke tisé.se dc'.ices iîiirancie.
able. tlie Inspcition Depas-iiiieni iiaviiîg juurisdiclioî Slav.i,
'.vriiilg. mîîodifv lie rctîuircîllciîs.

c. attI. cadli bc pmovmded %vitli a wates-iîroof cover.
f. âMtesi cacli bc pro'.ided '.'itlî a îlaSlle.ilaic, giviîig ilie sîîit.tk-r*

ilanie, hIe ca.ilciy iii volts aud anilîîtres, andi normai:l >liettin

Fs-oin gecilratos-, t switcli-boairs, ritsasor ollier intni.
lcsil. anîd t iseiîc Io otiide lisses.

.. îs bc *în Plaii siglt Or rendjIl attces.U4c.
1). Nlts.t bave tappîîiro'. cd insutii:tsig coverisig a,; caied for by

rulit, i Ci.-s *1C **for %iîîîilar '..ork, exce';i ili:t iii ccii7i I;.
lion. on expo..cd circuits, lise w'ire ','.iii i îised iusi lima
liîavy braided îîoîîcoibuisiblle oîaicr coverig.

Bus lias-s mîîay Ixo mîade Of tiare siical.
c. NMu..t bc kcîil %o rigidiv iii place ilimai iîcy taimiolot mn

contlact.
ci. Nltsil ii ail oliter re..îîts' lie iîî..iaied imitder Ille :a151c pre-

cauîtions. a'. rt'quis-cd b>y rtîie iii Clas'. C - ftr wvircs carrling à
curmîl of tuse vaîc .olumeî anid poîitii.

3. Swli-cllltO.wîî)s-
a. .Musi lue sto iiact.d as 10: reduce go a minîimumiî lise ti.lSgeroi

coîimiîîîieîdmgtire to atdjacent coibumibie ilaîcriai.

Spc ai aiintioî i%. letd la uIl faîei liai %w'itlibo.iril. NSlCUi
1101 k- buili do.viî la lie floos-, ler cil t0 tise celliîîg. btîi a Iuacc
Ofrai leasi tl or iwei'.e inîcite% blit litc lefi bLctcilîll tlîci1Nr
amnd lise board, andt fs-ont cigîitecn Io10 icîîyftuir incite,% lîeîwrrn
liset crilisig and lise boardJ, iii order to iîre'.crir fzr roîî comun>u
cainig frontmi ewiiclîb)oard ta tise f10cr or eilisîg, amui aso ta
lirevent ithe fos-îiimîig of a iiarsi:illy coiîcc:lil siacc very fiable go

ho 15'.cti formsorage of rîibbi..lî asuJ oiiv wasic.

b. Mtus bc~ mîade of noîmi-cotîbusîiiiic Iiaieriai or of li:trhwocJz
iii %kicicîî formr, filied to prevmil atisorptinîî or nisiure.

c. Must. bc acccsibie froni :uii :ides '.visslicî t onsict ai,ns are

oi tlle back, but îiav ho placcd agauli a brick or smcte m-ai
'.'licîî lise 'viriitr i. eiitireiv 01i lise face.

il. illlî lic kte 1îî frec. fmoi silitiIre.

c. lu~ ss ilîtîsi bce ctuSipil iii accordatîce witi i ue(x

pleî otnductors

4. Rss.îSi BOXES ANI) E~L.lîEt-FrCouistrismCîioîi ive.
>e o .

a. .Nusit bc pliacet] on a switcliîbard, or, if îlot iercoiî, aia
*d;.iace of a fo frontm cotiibis..ibie rîîatcriai, os- %rsas-aied lhctr.
frosni by a4 non-!uilain iabic. noîi.atbu's piic' iiuitiiîg îî:ii.tiLt.

.. i-rNTXSX. AstSEt-Frcon..iriction rides àce N". 5.)
a. Ntà,t ho aii.aclicti ta cadi Nitie of c'.ery ovcrlie.ad circuti cti»

lîccied %vitil Iir tîos

XI i%. rcnntcuîdcd ta -%Il ciecîie liglit antd pio'.er oiau
îlîal a-tretes-scr te cosnimted ai ies-vals over %y,%seni.. trm 1ucb
isibicrs% and so locatet ai, lu irc'.cni ordinary tliclsatrgc'. enteI.

*sîg lover tlle w.irtib) buildinîgs coîmneciei to site lisses.

b. Ntsl i litcaicd ini rcatiiv a cccvibie piaccs away fs-oii %Yo-
lllllili niaîeai:. andt as% near zvit preltcable Io hIe lwilli%%hnbrc

tue wvircs enter Isle busiltding.
Staion arrcs.%. siiomlt gesîcraiiy hc piaceti in pilaini t.siii ce

lime s%%s'iciibtoard.
is ail cases%, kink%, cou'. and sharfp beiids isn Ille %vire% bçcIwft
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-lartt i5ait Ille oiit.tlotr liîiies 11111%t lie tivoidiedtl s Cart t%

t (.bn't i C(btlieetet] %iil la ai t)qliigllly gooti ;tilts liCrîlitiuit

gtrould ti oiiaectitui by iîctaillit otrpatr %%ire%'.livig t contic-ie
,;vit%. îot le,%' ilaii tuait of «a No. 6 Hl. & S. cti 1îjer wir., lvik'li

niJl, lie a-tuai aie. ia l>. ;nt &iS aî lise a1% 1î0'4lt,180 filoute

.airen'. et' flei e.irtil cotiitetitii.
Glom % . vire%. for. lgîlt îiiuig tri-ett!r'. iiti't tlotît :Luatttaelitl Io

gast 1ple vatliii tili! buillig.

i. li à, i o te iraibli et iii, aoiliic :a 'lioke cois ils C'ircuijt hel weci
tasnt'îîsis uee îan I nli io e.e %1îotild t flie grotiid

m ire frossi ;i liglt iig :arre.it bc pi ui ut o iroi, piples. ai'.lle.%L
%çlt tend et) imîeclCe il tlijarge.

a. A tiîîît saui t nnai itt'.l lu kept ont J rny wliert eieatr'

1). O&K t. I abaista lie kelit ilsaîîrîe ield mict idt

%lilirîiltti %v;t.te catis s'.îll lie iiatc tif mnitî, wiî lu legs rai'.iilg
rai li t- ililes fi oeil tilt!' slitow, tîilts %vieli lflO i Co%' eia.

i.Aul ciiVctsit-s tilts%% le pi t>'.;tled %villa reliaîll gr ini detet or'
Vl)itetor'. '.'. lcli iîiditî.iit' tui iitîu l a its gi'. e l ii'.anl :tilts
al'ia i cil iîi oli tif ai grotind, ;Ire îirtferalit. G 8titititl '.e'

fa îîi lt.''tO sîîtia lot ic:1tcedl g.t'..*Illus %vis lits tIit ltlIIisg.
1). W\Vle oîuîît' iud'iî'aîiig qetectors Ire îlotÇîa'iîl,

Ille CirCit, '.ltOlii lie tteî IC t L as O.lt c îlatdy, :tilts îI)ercr.tliy

C'. l)ai l>tinlec froii aIls i esis nilita pc i. ls-~ esatiliui.

tisiî lîy eitie Iiil)icctitileîr etlt'-ujjiîadt ii.
ltt'cisute%. tiut le'njlisi it' ( . 1ppl'aed :te siîcli j 1î1ae;.1 asiiiy tc

bl' yîati llte Insîict ionl)ca mu îai jtlriiictiosi.

.t. MI ît lic listla.til oi floirs or- liaise fraaiues, wliacl isse lic
Leilîle akg ii liremeit aîb'.oriîlitii of îlloi'l tre ; ants tiii't lho kt-li
.-le.tîî mid dry. Wlierc fra iie ilimiiolau is iirtt a il lu'
ii'pectiosi l)cjiart illeut luivisig jîiri'.tltiosi îîly, hii wriliîlg, petrmlis

it'l, uisiil i iîa i:i .ie Ilie firii iuitisi lie I)CrllaiiiciitlY tilts

efrecrîiv4ly grtiîîded.
A là.gli liotealia1 l iniclinic vvlicli. 0ai ICC&)tlîlt of' gre.at %t'iglit'. or

(ur tuiller rtes mi.,ca lot lî:îVe h s fraiule jisilaîîcd, :îltîtilîl lie sgr-
r,îîuid .lî i a lt ti'.lteil phiaforîa. li'us aaa>*lc aîal'of wuiid,
îîiîiîuiidti. 1 itt iiig îîiîrts,îilsu -,irrtsigeti tlîat i. imlut iliti'.t
Nsitî tilitiii si ai order to tîticl ;au> Iart of Iti iîaclîiiuî.

Ils t .tîa otif îîi.tclîinît lîaviîîg aul insltll(Cd fraîite, if tiacrei'
mrîilîlt' t'roin st.tt e clect ricitv duce I bld frictionî. il Mîttltl lie

.iîtereîiîîit li 1 ;il ii îtr tIlile a iîielaîllit' comb lîîiîieetetoi
Itlle i.trtli. tir livy groîîiitliîtig tuie fraîiic îlîrtîtigli .î very liglirc.t-
.tilt I siiot le.%% tlia-tîl zoo oliii' lier Vols geîit'riît iv lbfie nuitt'liiî.

hi. \Iit'. lie vviretl lmler elle -,aile lirec:tiioii, a, reIiireil lîy
ngtes mi Clî.t 1 C -, for 'vjres c.turviaîg a eîrreit tif elie %:%Illie

ve~lilut. :iajtit zli

1 liei lî.ttl tir lîratiil -ittiits% siotilt lic tli''igîti l 10 it-r> ai ciîr-
refis .îi 1qt'aial «aIy lier %-elie. î1rreaîî'r tlia.tîi Iliait rcîîtîirt'tl fl it'atd

i.. d% tif the' ilîtittr eti îîrîî'idî ftor telle jit''tîitii'.tr.lIiailaig tif
Ilte Imitir te files,: wvilliîît over4ftisilig ie 'tirs..

c. I'lit' miotos- atit resistatîce lîos iiitîst lic lircitet'tild lv t tîil-

éis .oeîaî t tînlt rîîlltl 4%i a swItClI) (sec No>. 3 74t ;alil 'wt i l :îImî
tt..ti wlieiur - oiîîî tir -off-'. Wlîerî'tat.îirt' iîs'
plui tir lte.%% iN sNil tilt liîw teS'îisiitiîî :t '.i.l'ltli' ole .~ % tii

Ill 'igîlis tif elle ilititor, exee !si sticli ct%'i w.liert' Nîiciaîl lit'r.
tiîgsstuîîî 10 lît'itc liî el'.twlit're iia givt'i, iii writintg, li tie

Iiît I iti t'grtilcaît lîavatgj jtuitti îii.

t. lt.îlatme ulicir rlictîst:îts tir Nlatrtiig ltxsltit'tî'î o. :%'. ti
i'.îuaf.birî ît) tlle rctieicisof losec 4.

In voiuuection wjl ilittirai Illeîc tirol cirt'îit lr'k!s îîtiit

-tilts tlitvllty lie tisctl îvlici rvqtuîirî'î.

e~. Msluut itl lic rnl iii atrc'îtîtaietr itlile.ra
b.Sîutlc <iî'.ercd w;îli ai 'aiîer- 1 iroof ctiver %wlîn aluiti tis i',

ntitileviiiJ ed c r iîy tlle lssi'tiuiJtiatîti t avsiiigr

jithttti ntuNi lie eîiielt>aet il ii tlh i îrovetl c:tse.

Imuiî Ille, ilatire tif elle qtiltii Illte dcisit0î a,4 tii wli:ttî; is a
nilîlro' d CaseC liillsac l er t eltlue lI nspit)n î1atIcl îivn
jcgrîstlitl a, ii tenuilijn ils cdit itiî'.aic.

-z. Sîtsi licii combinîci %villa cciljig fanst, lic liig f'nî iuisi

1-ilî'J looks, or cisc fiacre isltisi liame :uiltljttlr illtierptist'l lîti tveenî
Illte mitivir -. laits ls. >tlapport.

at. Sîtitat'l qctl b îîm'.itleîld .tiaiaîîili givingt ellei iii.il<er\
limilte. hIe c:î1îtcatv in vtilts iat aiiiiiere% nt tetellet~ îimgant s~iil i

r lîîlioîîer mnuteil.

-a. MI um lite .tlîiîiîiî'l ini .10cl reed't wii'fe~ t li'. lî'vîtv Ilic
.SI;t i îîwt i ilîli 11'lCil mitîtîtic Vdr'îi litu.keri f.t'No. A14)
tir utieu- îl' %m-',.llt wl matl jiîîttitt.tultiti ofte t îîîîit im 11a.î
oif ai grotoms. *'h'.ti'.eice uiisit lit. îîîîîîîîîtt oit n aielîlintiiol
li:t'.-, laiat ;là flill vit'w .1iît tt' i Ill'te attîîieliîl t.

Io. S itîit.t.t. h %ti1iiM't.Il.itlti

-s i 'î tirrilt (tir- liit tilts liii'.'.g INît t.iistîil fiiîi i.îr ti

stetailir lat tenie. iltt :îi gt'iiîrai I 1rot'ilattîîî' ilitost lite t)Il.
scm ý ti î ililil et tiiîîrl.lilmat- It'ki friît t1) iliattit gi'at-lai -

trs (tevecliiag Ilte daî it' rtliîît, tof I)ltlit il.
1). Stiiraigc ii lc-' tomis'. ilieNt lie tilti-îtolily Ve'in,titl.

e.Sleitti mtuteîtii is, îlrt'tîl et% il- le I' for tmioins' 'vliirt
.tîlftiîit'aîxu (Se No. _,q, j laiit k.)

i. Ail sc'îîîlaîry ii i i e îîîîs lit' mîîîîît l tîîî aiia.ilsiriiv

iitîi.'tîiîiî'.tlîtii'îlattir'. m.it'l a'. glat'.'. %ii tlatriiigllv v'it rilmei

-tiliits gtuiîti scttilzti.li ai î'js

ot. Iiile >auite lstas% i(-t i'tii' ittîs riît'ti i ol li'atutNu. b in

a. la ''itnltrttl.i Ftîi'. le t raiilî ruser Ne t! li i ll t

tuit saittki Iro a'îise tIl' im ig outt tif thlit vtîls. tir tIlie blilig ti'.s oatf
tii' titi C it-laci t11 si illets vt'ae.'' ;muet ti'.i,îl J ttitlti titi ahi liai rai.

Ail S tatetas: antisVîtaîs

a.Survit'î t'. it's Its liaiV i' a tlaîiill-ovetl raulit'a' iaî'.îmlatiîig
civi'a ig. ive No. .4ir. Mo I.iii' Wtt, titljiac'tl: acmi iîe.

iti%ît hâave atai atiiwtivt t'tlu.îail, iii rtait'r iiî'.îslaitimîg î'Oti'.
~ing. (st'c No. .î n aitst b.) M Iltiit'. vi% allutlt liai'.atîl iiisalait'ioa
Cî1îaaii Iiliai uit:1 a ' Ie oiiîi1iefola. Illt'i Coaifinta.

v . v tsi iewtsi illea ii lem tls liii taî t'auott liit ali tîis con-aî

l:îîi t tl î ill « tla3- m ite ltilîr I lia aiit- iiiîalai tiaigsttiii.
Se'rvitce loîîksiiii. it' teoe-iveatlis- tlhemr eau ae, surfai-t ''t hvll at
leatt twvo t'O il* ii wati'rial i ii.

C. M1ttst lit ate lc. ît'cli <tthoîivv I lie pogîts in~t tif Lai t
rotiiC,1 al att M îas î'îe fot ailîtît th' r'ge tif liittctld roufs. ut îr

wlicli tie>' îia'..etl tir tovii elh i liet'are atta.tclietl.
i. SI iit lie jirttt'ti hyv demaii imistltteti gtai i mu tir vvire.-

froant lio:.'Iliulaty tif Ciuîittt %viel tlier tîiuitact uaig t'. ires% tir stîl-

stiittsi %.Vt1t0l ceîînît ilîai lezak. 1it'caaitl lioftaî iil iti%
kîtuti îîîîîst Ili-i' akt'î ilac e su mj iglcs otcir, tir %viere ativ wlires.
ilîiglît coin.ill.îiî 'iii ctîuutaiî't titt il ctrat' liglît tir laîivît' wi.'rcs.

t!. NltI ti ltirtit ilî'l %i hel 1ittti ul t aitlmitiiqr'. tif oli'.tr potine-
Llaî. l'iir.tlîi kiitili' tir cet.%its îî riiut'a liîtîkt'.% aIl autît lut' .Ilî

pintvci.

elect r'itallv st't'ute w'il liolut stiltlt'. 'llit?' jti*t% iî111.l thlîîa lue
stiliertt, et iuîii' liri'.' aii tilts aitu l ti'rt'îlti Vitil ku iaat'ta

cîlil i' t ila.î tîmi Ilte..iîtî-ti'

AUoll tuii' îîa. lit' m.iltltrt'il eil'u if ilina vitl e 8 mstile Itîrait tif
VMI:II tî'iit iliig tcv'it'c. Thi ii'.nîg atliilje.% tii jotîis aitsalilice%

1a i lit clî." If t'. i iîg tii'.e -i'l 1% i lîcaa roses.

g. SI uast . ulîtrt' tlitvy Villesr )lîltliaîg'. liate ilri1i Iîîî1î'. tiît.ilc.te
-%lits tlle lîileN ilatitîgli t'. tlb Ilae eondîhîirs liais' i11'.I lie liuîlîctl
%tila liiiiîlît btcm ili '. 1 i1%,. .mili' .tinjir t siîîg ttiues.% îtni

,iiWan-dtl ttiiwItlle 'îî'.iiîe.

ha. 'I'et.ligrailbi. it'liîto.t ais iiiiil.ir %vçit-%-% îttt' alo llc .cei
,il& tlt'% s:ilitse mii..na tilt u'lî'i, liglît tir litîtser mirje.

L 'llIst iiit'tatllie itatl'sIo calle u. lic petriiiaticaiu :tmaîîî
efcfltivt'lv t'onniîîtt' tii 1' ca-ili

Wlui..:V'vnîS.

j. NI lit noit lit' '.aîîallî'î iliii Nut, t> Il & S. etiîuit' tir No. 4 IB.
&S. NiituaIîI l t., alaîi îiîîî't rcaitilv sîatgiltl tla i' si pult galioan

tlîî'aîi '.theai iii tise.

k. NSàI uive liatu ado~ule~ îîisulaiii fruian Ille grtiii. iii wuitleiicl

potse t'ii. ttisaliai po.le' '.vll [le î'iîilut, %-ait'tît îaisîîlaîioi.
1. NltttI li-e)t!uaîîlh'ii iesi I'îîiiîtt' l l :îpttivitîur lîklatat tir

ofl lie-ilig îlivtit't %iloti e.etisl, so tdlait, Ini eaiv su if lire tal t Ile r.til
iv:t> mullt . tilt? t':rt iitiîai lit '.iîîat tilT fnîaî tlicl ib.ri ilîi.r Nec-.

tia :%ultsî alibîi iiiîî'rfi'r%, 't. th tliele '.vtrk tifIll rt iressiii. 'l'lii'. rusei
aî'î îîîlîsti't'l'

lau. N îîltt i' saf'i conicl~' gau'. iîilcial tacut wiî'-re

entisst'tl liv îitlîi' 'uîtii'ti

muaeil't.. , it aîltl blit,îîsîl.îîî'î friîi tIlic g nîîîlsîi is littîîltl lic
ceut-i ruî'atilt- isîuae l s %eeiti j cîil f ali amotre t luaîî 100 fect ii
lemigtli.
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CAt4ADIAl JBLAECTRICRhà NIEWt.

fi. Fortti unatiatniietîyi orlo tif untiergrouni
metlt work, grounti returo wireli iuait lie ftt arranged i t tit
differeaee o(poîieîmiai blteween lthe groundetd dynamno termni ans.J
atny point: on Ill' aeurn circuit %vili flot excet'd twesity.fi%'e voits.
Il i%. 'mggesteîd tisat lte poaiive pleit of the, dynarno tic con.
îtectcdt l tiht trolle)- lint-, anîd tims. wiieeer ittea-. or other uasder.

graîundt îîttal work aire foutîtiIon le eles.îricall', politive t' flsir.uiN obrt.arro)itndtlit cart,, Ihat the> tic conttecîti b', couîductor
;trrtigedt '.%o na4 lu prtv*tt ali far a-s "otibit. currelit ilow front the
î>ipi loto lihe grontîti.
1.1. TSA t%ýý(kiMEtia.-.Ftr coastructicîn ta-tsi' e No. r,.)

a. Mulli flot lx- piace ti idte of an>' building. exceliting censtral
miottns. .anle'.' Itv '<plxcai p-ralsiot of the InaItetionî l)epart.

1). >iul flot lx-' attaed ilo ite out-4idi. waliof utildingsit iie's
Ile'gar:ttt.t tiierefria b>' xuîblatîîiai %uptorl.

CIASC. IitEwouSI.
Ail Sy..teilîa and Voitgesý.

otNE.'l. i .k'S. AIL. SYSlEMS AN'I) ',I.TA.I*.;
14. WlRia (Fr'.iea ruit'i %e 18s î. 24, 32, 38 attt .1q.)

a. %Ittt nttt i( tfuitiiier ite Cihan No. 14 IL & S.- ex&eept a-4
aêiioweti usider rulît,. 24u anti 40c.

Is. 'ïie wirt!s inutt have ans i,îsuiatloîl e4ual tu Clhit oftir le con-
dutîtîîr tis4y 'onfline'.

v,. ?.itist 1klit iitd or joatet wi. I,1lit beli nciuaiel anti
elieîttieali> aittiri withot s.older; thev muait lieu lie aaltered ltu
inlourt' prt'aerva:tiia, and lise joint covereti wiim an insulaîton equai

tu that onlié tu' olduiorl.
Str<antit' wirc4 ttuaI lie Iàodrm±J lefuft' beiaîg fa'îteneti under

claitibl. or itidiig.wirtew-, anti witt tht,', have a trotductivit',
gTt'uter Cihaot N. mn iH. & S. <'oppetr wirt', tiicy muI lit %oid'rt'd

MI joiils% nttisilt' '.oiterett, eCt tif ittaii with -.&%file forîn tifpiatent a%îit'iug du",1ce. Ti' rulitg aliplii tu joint%. andi'îic' ini
atl ela'.at', of wirisig c-o',îred hy> tiie,. rides.

di. Nluat Ne wai'îatîeJ frtiait 'ona:ct witlî walia, floore, linlit-rai
or par-titina tisuougli wici the', mta>' îpa b', sntosbu%.tibie.
satin.a4ba,îqtti',î iiîaîii:tîing ttube,, oe~il a%. g>ai or ireiaini.

littaiioxng, fua lc ieng t±istugil, 10 uat site e'atire itngth tif tilt
btle ini olit potîttot 1îe', or cI'. le thlole mtift'. t ira hi'hthetb>-a etilitisuai'.ta -ottf tubet, witicii nay lic a t-ontiuuettr.
%%&ehi a', la-on pipe-; thte tube tht-ni ia to li.te a nton.eîndîicig
buahuîtg ltoiît'd mn ai ciîh endtt ai a%. t ktt, 1 the %vire abtîluteiy
ou if w,ît:tîii tls ,-tIiidtiacting piipe.

«-. Xlut lt, kt1îl tret' fioi contact w'ilii ga, walcr of tîiliîr
metallil ,iîiinic. or an>' otimer cottiucitvs or coîtdtcting mates Wa
whêic ti'>' ama>' croas, ily aotne Ctiabltmnuoui atildi (u-il> fixei flou-
trtndicîtir. crtluuig a seitaration oif ai icaat onal- inc'h. ica
t loti' (rouî t hu roat' a', '.aseia e alloweti b>' a.ieii r-
ltiit.l

f. Muat lit bo plAae't in wet pîlae' Ciat ait air .. iace wiiilitc icfî
i'îenconduaitr4 andi piple. in% t'oouatg, :ami the fourmter titua.t

iii a-ui ini '.Uci a way Cimat ile>' cannol C'tine it c-ontact illi Ile
ipte at\'idemîtaiiî. W are' ihottit lit, rua, twr, raliter than umîjer,
iiet ,lion w-i;ch toitiure ia. iikt'iv, lo gatiter or wich, b',' leak-

imsg. maîli ê'aui'e trouble un a ciruit.

a. Multli e 1woia-ciet, wieî broagii inta a building, tigjtlllt
iîîoi'.îire anti meclisanicai inulry, andi ail ctimlibu%tildti aaeriai
mttatt bce kelbe reattibed frot Cite iiiiniediatt aicisîity.

si. Muî. lli #it lx i araaîgi-J a. io %huti ise cure h ttaotagl a
building itrtmti ami', catch-iboxi.

14clow iii a table aliowimtg rite aliiowatbi cara->'ng capat', uf
wart-. troataaitag aiti>.ieight lie'r 'cnt. pture to;tptr. witicit mu..t

b $1àt C..em Wia. Wtthe * ,-

iS----------------I...................
ah............,.................>

ta4 .. , *................

............................3
8 . . ...... .... 4

t)~~~ 10 î ....................... ?
titi - .- - airs........... .... ... t

'wt........... ..- 77.......«.... -........
0000 - 2t0

200,000. 0ý.ý.......... ........ 2»......... ..........

.0.03.... .....20 ....................

.......... ... 0 ..................... ...
.30.......................

.550..........................
700.000.. .. .. .. .. .. .< 0 ......................

t~~~~~~ 0000...........s.....................

i~ ~ ~ ~ ~~~ù 200..........0................ ....... ,5
iaoool.oo0...................750 .................. ....

st,40.0<>............8<.......................-110
1.200.000 ................... 730 .................... .,3t.600.>W .................. 770......................i,

3

1,700,00< «> ::.............. .. 9 0 .. .....................

t,8ooo...............» ......................
4,400,0 00 .................. tOlO.................... ..... a

2,000,000)..................050 ....................... I6;
The iower ilanail ia a-ibt-ified foir rialber-eteret irt-ls II lairm%îeat

graduai deerioitiu-îits of lthe higit ititauiaitbit'. b>' the, lie.it of thewires, bast nos frtîa fear oif igtitîig lime imtauiatiaî. Tihe qaîeitim
of droit ila not laken inb enîtiie-ation inthlie aboie Inities.

Tii carrying cpacit', of.aixteen anti eiglileen wlu-e lia gia.'ataait maaue thitfout secn ks tu lie Uwttdm eXcejt a', aiit>wetinder
Ritdes 240 andt 40e.-
17- SwîTenaFS, Cter-oL'Ts, Cîset-IT i

4
ttla'Al<Ets, ETrc.-(For cont.

'.tructiun a-ties4, e Nos. 43, 44 anti 4.5-)
a. Mu.tt, wlbeîeî-tr <'amieti for, utiles otherwaite proi'idîd (for-

exceptions, %et- Nu. Sc anti No. 22 c), lie Su arrangeti Cihat lthe
îtit-atuli- wili Pu-otect, antd the, opeaîing tif the fswileit or circit

breaker wiii di.connecî, ail of the, wires4; liti W, in a lt0wo-i-e
%ylcnt the two wires, anti in a lthree,-wiref4 saem the thu-te wlu-e',

atulli e lrotet-tet by the, cut-out andi diléconneî'ted-b' lic tIie-ra.
lion oif elte -swilch or circuit breaker.

b. Mu.%t nol lic îlaceti if the immediate icittit', tif ra-ai!, igttiI.
ibie Muff or where expollei Io infilammable gaatas or dta,.l or 80 Ily.
inga of conîibulltilit niateriai.

c. Mueta, wiîen expo-tet dampntiell' emter bce inclo.-d in a
watem-prof box or niotsnied oa# porcelain knbb.

CONSTANT Cel'IIIET S','mTEMS

l'rincipaliyStrie-t Arc i.igliîing.
18. WIN&'S-<See aimu NO. 14, si xnti 16.)

a. Mut liaie an appro',ed a-tblier iiaulating t'oîering. (SSu
NO. 40a-)

b. Mu-it be arrangeai Io enter andi iea',e the building titroig an
aîipuoîed double-contact fservisce Swilcit (Sec NO. 43-) mOunt'd iun
a aîtmncombum.ihi<, caa.e, kept frt-c (rom anoiture, anti ty of
acc4-%s Io police or firenien. .Su--cald Il fnap sqwitciss" niuat
not lie u'aed on bsigla polent iarcuims

c. Nitut aiways bc in plain 'igit, andi neîer incaeti, ecîq
wiîen requireti b' Cime Inapection l)parmeutî itaîingjurisicktma.

di. blitxt lit.- fupportei ton Xia%%a or porcelain itisulaîor, which
selI;trte tit atire ai least one iunci frotnt thte a.urfaca, wiru'd over,
anat ttu.% lie kept rigdlv, ai i eiglit incises, iront eacîi csher,
exceptî w4iîiim ise '.îrutmure of iantp.i, on hatîgea--boardsi, if cul-oui
botx"', or like placeS, whiere a leais dililance let neeaaary.

c. Muit, on% %ide walIS, lie pa-otecteti front inecisanicl iinjuty
ity a aumtbtantiai boxing, remaininir an air space of once inch
auroutîid lte condaîct4my, elomed ai the top (the wirea. ita-4at
througm bu',ied hoieb>, andi extendinirff le%. Cas itaeven f(M
fa ont tite flor. Witen crofting floo-timber. in ceiaa-s or in
a-ooans, whcre tit> ntighî bce expîaiet injur>', wires mut lie ait.
tacitet b', titeir inuiaaing atîipporis I l$1 tieunder aide ofa woodmt
%trip nos ieaia titan ~n-haif an inch in lhickne..
aq). AreRC P-Frcmttu-lo -i, e o 49.)

ai. 'i.t li carefully iolalei from nt ainnmable maitaeiai.
b. Mu-.t le provideti ai ail tines witit a gaai globe sura'oundiag

the arc, secure>' fateneti upon a cicame baqe. No broken «u
e'a:cktd globe- alre t, lic uStd.

c. Mu,4t lie prov-'ded with a wire netlingr (haî'ing a niesmit e x-
cet-ding tine andi oiae-qaartCr incites) &round the globe, andi au
alilroieti xpark arreMer (belle No. ho), at-len reaii> inflammsaaMe

uatakl ilsa in lte vicinity of lthe iantpli, Io prea-ent osa<'<f
%liarks, méellet coppel' or' eaubon. Iî li,. ret'comtnendeti Citat plain
eau-bons, not copper-Idatet, lie ua.cd (or' lampai in sach places.

Arc lampa, witet useti in plac"i wisc they are exposai to I0 1hing% of'eaaii', inflamnialile aaerua, %hoait liav-c the caibon. it.ckî'aed «tompletel, in a globe in %udit mannet' as. to a',oid thenrcea.aity for bpitk ara-etter,.
For the' pa'senl, lglobes anti aprk ara-esers.ý at-lt nut lie requute]on ai-tac "in,e-td arc" lamp%, but tii 1-pc of' lamp nna',anot lie ~dct where exposseti IC IIiinguq of «sly infiassamable

ialteria.

a . uwAu u%#
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<i.'iitti'ititgir.tiiiris(%ce NO- 49) -Ire uIt 1t1i.d, anisîît.
k îî. î jjji ti itisi1tii g %il iitrt ls liter ltait thitir ctdîlîs

~o' ~ t'~~ le;~ SI. SRIES CtRet'îTS--

. Iît'ii.V te ciiltutitict(irr% jtittltd t%. pr<iviieu iii Rtie Nt.

_I8,tld e. i ni i miti tl tc provitieu witis ati aiutoiti c ~tl-tiit.

tllezaitîs if t igziu t ube.
e. i \,%i.lu.ttiiii uevice lfor swiltti'a antd lit) steiîn of

tuiitu*~ites tir %vrmea4.iiiitiff iigilittg wî'iI buc aiîtîroveîi.

i. U,îdes lt, cireisîstail'ces cait tlici tc aiîtau'ieu la gas fix.

turc>.
COT.ST->OTENTIAI. SYSTmMS.

~i ii~tTli. Cr-urs(Fues ntu Circuit ilri'aieurs.) (Sec

'St. t7. andtu tir coiitrîtitot, Nuis. 44 -t'it 45.)

ai. Nt.t lie pllaucel tit a.111 service %vires, eitiîîr overlieuu (Ir

a,îuiilu,.s rivair ais possible la the poinît wlier' lthey enteur

Ille ihu igi litit sîie tIlle su.iti t a.111tt81gud lu cuit dti the est-

lire citii fr nit tite ttîtidfttg.

%vieure tiltiWIt requiit vit b>' Rulie No. zi is is:ule te liuilul-
,,tg. tlt isi eîîotit ncliîretd tty titis secluîît tttutt tic iiaicet %.o ais tut

prtltil.

bl. Nttst te piaiccî ait es'cry 1titt wltere a chtanîge is mîaîde iii

Ill' bizu' tf nire Iuîiicess te eul.Oitl iti te lairger scîre wiii piroli!ct

lia :le uu (,e No. 16)1.

c. but c tin ptinsuî aigliî, or encluiseu in ii î approvi'd box (Neei

<..46), ai1 icautil>' aice,..tlle. liii> itums nt tic piaiceut it te

ca,îetpiues %i- Nhsiui. tif fixtuirL%.
Ji. M,( tc %ut iiaiceut litait titi setlo a'tîatius'tlaiinp., wtetr

gnuqtii tsr <tiC fixtitre otr %everal fixtutres or pentdatl, recliiiritg

àt cîtrmu't ,,* ntuire thait six atitttpcre. bsiail tc dellenuettt sillon ilet

ctili.ii. Speu'iai peri;sisi niaiy bic gis îît in svriling b' te

liîtttuciuît l)u'iaiitinet l itîsngjtîrisuticttotu for Jeparturu fronii tii

nule;1 ti f a~i~a large chandeliers.
V. Nitst tie provideut witit fuses, ttte raîlcu caupait' of wiîici

doc.L tit cxcu'ed te ailiowaitlî' cairryitig cai 1î:city (if the wire,

andl %s'.îi circutit hrcaikeri ire îîsci, ltes' rntst suit ic -. el are

tliait .iut thrt> lier centt. aubove the ailiowabtle carryisng capitiy

,If Ille wvt, itttiits. a fus.iblec utu-ott i% als iitaiiei t lie circuit

i.SU' Mi mît S-(Sec NO- 17, aittt fer COîtlrutclîuîn, NO- 43.)

i.Mira li'- plaîccu on atil service wirc.u, t'itier îîve-ritcaîd tir

îîjttî Ind lt a i-adiy aîccessiblek platue, as. îîc.r as% puus.ible lto

te ix,îîii %% it-e Illes.res eiller the buridiutg, autd .îrraîttgeii li cii

<if ii' cilsîire cîtrretît.

b. M tl%%;.tîava. bc placcul iii dry, ,tcce.sNible plaices, aitîi ti

gruiu' t% fair ai'. posible. Knii'e switciîes mti bc s, piaiceu

il.i gr.t..i %%.Il tend lui openi raliier lisait ls tite u.li.

&. Nltlt suit ttc siltgic.ixlie, excelt s%%tiet lite %iiit su ittte>

uîiîtrîul miîîpphl itt tuic ltai six sixîcen casidic.piower laips uîr

itu'îr . 1 uuit.
ci. Wliure gauîîgs of fitlt %wiîclîes ai c imed, wiîelier wiîh cont-

<luit su iîr tl, lte %sviicttcs tîttist the itîcloseut it boxes cars-

slruclu'uiofitir liti'd with fire resiiitg tîaîterial. Wisere îwo tir

itcre sus il& les aire piacel intier onte pliate, lite box sîtusi hase a1

su'parti c oipaisstîcttt for echi ssvitcit. No pui butionîs for

bel-l., g.t. itgitliig circuits or lte like %all tic piaiced iiitlt-i same

tiali 1 i.ie %%titi %wilchtes controliig clecti. ligit or posuevr

%uring.

-3. Et.t'CTtiiC iETIS

a. Nltà>t. istationairy, bc laced in a ic afeititiin, isolatteut
ffran ittl;îîttttaiblc ntîriais aind tic treated as saources oi hucait.

b. Mt4 cau'i taivea etît-otît anttd iniiicaiting swilclt (%e Na. i87a&).

c. Nltst hase the atitctimcnîs of fecul wires ico tue lstealers. in

plaîi smtîît, caily tccesible aind proiccleut front interférenîce,
arcicttatltior tiiîerwic.

d. Tues tiexittie caîditors for polil iîaritsttihais irons,

dic.. iîitî.. Isase au ap1provedi itsiiaiting ctiventig (Ncc NO- 40c, 3)-
e. Mos'. vci bL provided witi tiîeh tîc gi% iitîg tilt tikcr*

n.inau Ilite ntormial capaicisty itt volts ai amtpuares.

1.o,'W PCtTFSTIAI. SV.STEu.-.1oo V'aItS Or I.CS.

Any circuit altîaihed ici amy tmachine, or conhiraiin ai machines.
%% ticit develops a difference ofi potenti.ai bclween ait'. wc

î%les ai avc heu volts t'idti Ics ta.It 300 vols, sitall ti con-

td(ercii ais a iaw potcntiai circuit, atnd aiS coiting uîttuer Ilte

ci...,înle.-;s ain approu'cd îr.'ulsfortiiiiîg device is tised, wlîich
ci.î. ii' difference ai pîcttal down to i'n voltîs or i't.Tire

Pranîau-ry circuit net tes exceed a potential Of 3,Ooo Volts-.

24. %VîRES -'encrai iis (Sec at1I Nuts. 84- 15 alttî 16-)

i). MNlit iever tic faîsîeil vit it sitilies.
c. rlNtt-îsi t tic hitii fur amîs great lislaittee, antdî oitin ptltaces

wiîceru Ilii iiisp.citir caît ili itiittseit ltat Ilme i-tules Itaivu tîei

coîîliid Milst.
id. 'Iwiît uvres tîttisltîî'ucî' tc tîsei, excettt ini conditis, tr wilîre

flexitble coîtuictors aire ieis.ly
e. Mîîsî bc ut îîi'cteu t iti sie vails fronît ,ichiaticai ittjiry.

%%?iuen crassittg IlLior îiiburs ut celiars î1îr ii rtints, usi't c lite>

ttigitt tie exitoscu tra iiitîjry. wîiles îltiît tic aittdti'î tîy t lîcir
itstal tipp.ttîorls to tlle intîtier sie tif a woouieî %trip. stolits

titaît iîite.iaif inîchit it îickiîes'î, andttul it l!% ies i î taît lrev atteles ;it

witiliî.

Sîmitaîlle pttecliaîî tilt sie watiis lita tic sectinei l y a sitstatît.
liai boxittg, rctaiitg aîîtair staiCe ii utile tîi iiumiith iC citîtituor,
cioiscî ail lte topi (Ilite %vires ptassiîtg titugi Itiltsie hltes), ait
c-xî.iîiliiug ttuîi le.%thaî ive iei'l fronit the ilouir; ur b>', an trois-
aîriîîored utots i.staîtu iisîiaîtitg conuittin itlu'ettt 1 st notîg
tuo wîitittc Ilte si nainsut 1cs it jiai.b tol ; tir jit.î itselai Jipe,
liited wit it ntsilltii tg itiîbitîg wii it tttsl i'xlu'îî otîe.iat itit
beyorîd lte endu of lthe nietai îttbe.

The pipe imuîsl extlîut ' le.s lisait ive fecl aiios'e tilt flor,
aittd îaîy extent ilitrotigli lte ilotir iii plaice oaa fluor btaîsiîietg.

If iran pipe arited uiith aIlterîîaiig cils rett, lthe Iwo or mttrc
sures tifai m'rill tti bu piaicîd ii the %aute cuonuitt. lis titi% caise

1lie intiilaitn of eacit uire tittîs tic reitîfured b>. a liugit condutit
lttiitg pîrojectiîîg tieyonîu te end% ai lte ira ipute ai le.% icîs I
illclle%.

f.* Witess run iitîîcdialy limier roof's, or ut pî'axîtîîity te waiîcr
tankîls or pipes, will ttc catîsideret ais iaxltosu'u lto tiîaîslire.

Su'CActs. Rt't1.1is.

For apleit work, itt dry tplaices a

g. Nliust have an aupîrovedu rîîhl>cr or we.atilier.îuroi ittsuîiaîioî.
(.Sîc Nft. 40-t aitd b.)

It. Must tic rîgidiy sîtpporîcd oun îîuîtî-coiitîttisîî iîiotî.atisarlî.
tise itîsutaitors, whiici selpanaite lte wire ait icaist oî-aiiui fromnt
lthe sutrface wired over, ait tiîey nîust tic iept aupair ail Icast tuva
aind oiut.ali inclits.

Rigid aîupiorlitîg reqitires itîtier uîrdîtt.ît-> condîitionîs, whlte
wir-ing atioîg fi surfaicc%, stiipltrî%si ail ci..îery touir andtu otîc.
bial tict. If tlt! %vires aire liaitle ta lt!c diisttîbeu, Ilte ulisaitce

tIetwveen sup~portls ,iotiluIle itcisa îeîied. lit tttîidiîîgs% il' tîiti cut-
sitacliuîtt, mtatins tif Nui. 8 Il. & S. usire or over, whiere it liatîle lto
tic di.slutIrtl. ui îai tic seîaraleu aboîut fouîr iiîc'ies, auttu ruaî frnt
linther lo iiîîiucr, titi(î lieatkitg aîruîîîîd, -aitt ta%' tic sîilîîorl.,u at
eaicit thttller <titis.

''ii idute us; tilt0 hua iuitenîtet d lu, fortîîd the.î pl.îe.ttg ci itli

neul:îl tif.& tlitre-'.sircs s iet athie -cltlre oif. tiic-s tcc.t,
liravided te ouîsiîie wircs aire seî:îailed t wui andtu ate-iaili iticlits.

Itt ditnp ~u.u',sitit as bresueties, 1îaukisg itiusi's, saleus,
d3e buses, plier or iijt tutus%, or htiiling'. siuitai iaibie

to nioiNitire or a. id or miier ftittie% biltle ici suitire the sire%
or titeit- tiii lîiit, excejit sulic Ilsiau for liiciti.nts a

t. ?lusî haive ani auîprovedu riîbhu'er tîîstiîg cou'erattg (e No.

j. Miut bc rigidi>' suî~prted ait nott.u'îtiîilîustitlcl, sloitatsorl-

tive insutiaitors, sui j-i spairale lte wtt-c ai leiast aile tit'i frotit Itie
suirfaîce wircd over, ait lte>' iitîtl lic ku'pl aplarl att leaisi t Iwo andtu
oîîc.lif ine.

Rigid -.ul)lportisig requtircs îîîîulr orditîairy contditions, wliere
wirnîg oser tlait surfaces, %sltiporls ai leauslt cicr>' tur asîtu iîtc.ati

fect. If tc su res anc lialîle ita tic dîstîairtlied, site dim t.e ht %ctsuu'
.,slttir -slîitld tbc sltorictted. In huîaiidiîîgs of tiiil cotis titiuist

mtainîs if No. 8. IL & S. wuire or tuaer, sulire luit liabtle ltii ls.%
tiirbcd, utauy lx! seliairailu'd aibout fouir itîctes aii ttu font itîttitber
lt tituber, îlot itreaîking airotitsl, antdu ita tc Ntilîliborteti at 'atei
tunber oîîiy.

k.. NMutt htave -l juints (or spiiccu.

For tiîiuiing morti a
i. '.iust hav'eîtiîu'u rtiiter institlâting covucting (%cc Ni, 40a.)

ii. Musti nuaser hi. ticcîl in siiîutiing iii ctitice.icti or tiiaiup tices'

For coniduit wtprlk
ni. Musît iîauc an appirou'cai rtittier insîîgiiing cascring (,et No.. 4oV>.

The use ai c.încenlric sure: (.%cc No. 40Vc) is sc.îuurl a tiseés

cnce tut twin conduictars

o. Mluit flot lue draiwn in îîtiitlit nîcinical suorki on tiîc iiiiing
hlis bico, as fair as posuibîle, comitietel.

l. Must nul havec sires of diffécrent circuts lratwn in the -. lisse con'
douit.

q. Mu't o icnitgsysîctais, hase tilt 15o or nie sires oa

circuit miratunt in the sanie: condut.

Tt is aduiscul that Ibis tic dounc for direct'currcnt sy>stenm alsio, sas that
they'> ma)y tc changeul ta alernaiîing systetas ait an), lime, induction
troubles prcecnling siiet a change unIets titis construction ils folliowcî.
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l'or caea lcicl wrîîk

r t N sit liaiT ni, ai i 'iii-l i id lw kiiailiitig eIvii''g (bcC Nu. 40w>.
%. Nt% l liigiqdly %tllîlMmîctl <'n nlon% Conmbiustible, îîlasuergiivt

inShlnjIaîîi Wlili il I tlie % if( aIl leai.t one inclh loin hIe srfuace
-A ietl oves, andi' itii>t lic kelît ailIrlait test iiclîve laitad, a len

Mw~~I lu ldiî lie son % sngl y on1 st paIe îiiiis or sI iiltliig.

RýiI %ill>li ng rtililiries laier Ondinal)' Conditijon%, wlîeîe iifg
alonij ti.it eiiifaces, si "hiI'l î'' cy our and miioie-. al (cet. If
tllic % lit:, lire lIable Fi) I K: ilsîtitileu, iFlic i maitce ictct CIll'ht
slioîîllîl le blitrlitdc(.

1. 'aVlleii front the natulre oil the CaseC il is tmiuî.sll u pîlace con.
e.aled i %4iuing liii non eoiblliliic iisallig %ti1ilibt isf glats or 8g'<'ree

laits, Ille witvs, if Fl VNIMaýaetd Iu îaisrîi.% , mi1a1' lie fiblitul on the lup
systiem if encawd il t iglîiîuitiinaîrî crint illiuts flexible Iuliing or

conîlt.
For fiitire wolt

u. %Itit hase no appîîoae<î rulîlci imsilating cinvetiig (,te No. 40(l),
and .lhall nol lie le!>% mn sie Ilian No. àS Il. & Si.

a'. bupp~ly ciitlîic(qtiiî, .'aiil epciall' tIlie tilulaces Io fi iitute wirces,
tiatlt lie Lelal cent uf Ille gloiiled liart Or gas p)iles, iîa, ailiee %liells
art tiietl. tflic latter iiitîi% lue cont actel i n a imianter affuuîiiîg :uiicjnt

arc., lu a lliw tli eriieil.
%a. Mîliît, wilieui fuxtures nire wired ouiiei, lmc bo sccîri as nîî Fi lic

cul or :slrailcîl ly ilic liCter of uIc faîletningi, or mtion ofilie fixtutic.

25. km E.imiltu~ Ili' (cie alsu Nos 24nl tuci, inl 41).

'fli oiljcel of a Iliie di conduîit as lii facalutalet Ilie imscI lion or exllaC-
Iion oif thle comiîltaelib lu) huilîleci ieut froui iîmechlmical iuijt1ry amuil, as%
(.ai ai~î~ (îtitsî miuiîi'u. *rul>cN -r condiulits are Ici lu- coitsudicc
libtitl>' .a, iîaeteaa, andu aie ot il) Ilu eledilx%1în for Itasulaltuin ls'ttcn

wiiest a %ie, W lie a Icetn uIl %4ire niiil I lie gtorîlî.

a. Mus ima U contini itis (mii îanî juncî ion Isoi lia anoili--r or lu ia l.lirçes,
andt UIl condit lib ulail prip ly einler ail fimîllig!.

le. M llie- firaI initallttd ais a coililel c conduit S)ysîcimi. saitliit te
coîdiaclor>.

c. Ciîndutilt' imbui% cîlenul ailaî one'lalf inchi beyonti the f'nislitd
surface of ualis tir ceilirag%, exejt glial. if Flic endl is threauledi andl a
coupîlimg sCcw cd on, te Conuit mmî.u> lue ltfI flumsh %ih Ill le sous fce,
andu (lie coîibîl:ng m11I> lac rtiuaedVt %% lien aiork on building is etipleleu.

ci. Ntlat. aller eoidîticlors, arc inlrudnmlced, lias' aIl outlcs piluggeîl

wi th sp-ci a %oodi (r filirots plupg., tiade in patt, amni Flic umllet tlien
se.led: %i uit apîtiocci Coiipîannî. j oin1s inos lic iiale air'îugit ini

e. %itst bave %lie soicial oft lte cîindî,î aerniaiiently and cfféct-ualiy

26. Pour îItK.s (Se also No. 24ti Io W.)

a. Nlut, aitnsipsie tons ilie gas 1pilling of a% buîilding. lie in-su.
laîedl froii [lit gas.1îi1a s>sciily miveans of aîîî'roveil iisilaîiig joimnts
tsc! No. 51) lllactil as close as îîosithieg tiie eeiling.

Il is treciiiviln'c ti Illme gas ongltîc pipe ble 1iuleeied liove flic
uisilaîuig joinmt le>' a nuîti.cuISniNtille. iiumî-1.al)iso ilc iisiilatmig tubie,

liaartng a tliantg% t te loi%m tnit aliene il cornes iii contact aillit flic in-
.s(uiltuig pinsiit anil glial. u îr tie ttue ge alibe uc i> lie ultlàytico

sî11l'acicti leigtl t u cxmemiil i>clu fi i nsujlaîinig joaint, andl .liat.le ie>
%o ,-ctgiiait ithe) avihl nutl I e îilmeltl back %i fl ic cain , put îr In

lac. Niic mron ceilingi. ire imsei, cire simistl lmakemi Io %ce i liat te
tati'îiy i. tîhiutiugîl) amudI>lcriiianenml 1>ismlaîed fruimi tîme ccilisig.

bi. Nfuît liaa'c al burt, or fin%, îcioved Ieft>re the conluicnors arc
cliasi n jIlite Fi rillt.

LImTe ieiueng.> mu cîhdiitiiiiaimlui Illic Jupes %hmiiilu lie giaruleu
igaminstl'Iy sealiig Ille umîllci Clnd utf Ille fettire.

ci No cuubnîoufiitt lit ai hidi lte comuliors aie concealcul in

a sj'.tce c lest ti"ne.f.istils lic] Iie Ietcmi Ille InNmîk pimpe amat Ille ouil.
'oîhe easiitg slit tic aîîîîr.iei.

e. Nlui lic îc iii or- cniaels Ielileen ci'ndiacîors andl fisttircs,
far -slItist aO. m lla rutidf groîiîad c.îie.iiîiîios% plic si a.% eonnecîuil
lut ilstN 3i wutIi.îîr'

f. Cc'iimiig I-îîiciîs qf fi 'luirs shoild lIK oidîe of instilal ing intalci al
if not. flie Ai le, in 1ti.- limg t liigi flie lîlate iiîmuttt l'c sîtriii lu' a i

ncai.ciiaîusl noîe hut ltiltlivc, iîittiîUmlig illiila, sich as lasor

1aiîicrl.in.

2 7. S a . K I - t u L con siructmi tul s, 5 c N o-. 4 7.)
.. In tfiommas i4îeic imiil-inistialalc gasex% iiay exisi the àncandesýcenl

lanla ani aî'%ckeî musat lic enclosedl an a vilpor.tiglil globae, ana l uîîîOrled
on a iiiue.h3nger. -4îreti *fils i approvedl tuclabercoverc( wlre (e NO.

4itaP so)Illered tilrctl> 10 flie circuit.
Ip. In %failu or %i plamc, or over ape),ctall>' infianimnable atoll', tater-

ItrOof sockets. inlui tiî ued.

N'stIlci wileîmaîoO(r M-ehk-t arc 11tqI. llîey .honuld bc tirg la> sejiarale
siauiicii lîl Auet ilec. noii siiialt giant Neo. 141 il. NS: $j., wlîch

is.1i,îîl îefti.îll.I>1 i.61aii iî',ýetlcf acn he dulr< ovc iae liccc ledt.
Tfinse surs %hilî tir soldrlîeJ <lireci lie thecCircuit acirci, bul suppîoîle<I

inticlpunenllmhy of tecnt.

.a. N tlit liai-e ai aiîîrntveci ilisuilal uîimi andi elivcrng (sec Nu. Ioc.>
la. Nttlt mFllie ii'ed as a suppuîort for eirusters.
c. Momst Flot lie tasci exceptt for 1 iodn il%%iu g Ur filules anci l'on,

ailile lait,1 ix or iioliars
il. M i'lria lie ticid ir sItow 'aindlrws.
c. ?altie lîîlec- î 1)y imîsîmating hublAiaîg aclirc the curîl i sites, 1i4

socl<el.
f. M tit lies «i e Iule la taIhe clalire eiglîl t ille niickcI luit b2MP

ahil lie laionne lîy kois tintier Ilte ltamsliiig im flie suekel, aid il:ove tht
iojiatl iacre [lie corl Colies thlriargli the cciling lnck or row~aile, in

order lit Ille surfin iia.y lie laktei (rots lthe Jolints andl lammîîimîg sctreac

29. ARC Lî1ti;mîs ON .- ioî'A l.C R i'-s

a. %.îisl have a clil*oii (sec Nia. 17-1) for c''ad Ian111 Or ch serits of
lagatas.

'rhe bratica conuluct<i sîaouîd have a erryimg eahtadily abiout it
lier cent. ia eseesi <if tlîe normal etîrrent req(uiret iay lthe laiî tu p)u-
ilule fhiceaiy conret rcqoiresi %%-ien ianap is sitieul or aihartija
iiccoi stock mwitîieait os'cr.fiiitg lite sAures.

1). NusI, îîniy bc fiîîmislieu ailli %ucli nî'sistanees or rcgrlaîui.aa, ait
iîîcioscd in nîn.coitislilie malerial, sucia tesistamces l>eing ttitttel as

sýotire of lient. Incandiescent laîlîls lîlost nît b Lieîsen fîîr ituiancr
rîcuices.

c. %ii'î lic su,'' lj-ied acill globes antI îîoleèlcil Iy spark arr.toms 3n.1
aire niellirg aromnu globe, as ii tlle case or arc ligils on iigl iî.îîenîoî

circuitîs. (Sec ýNos. if) andi 50.)

a. 1ECcoiiiy amnd cotirtsaluor coihs for arc lamiaps milîusl lie îiliîtdos
muii.oiiîiîsliinon ahisorpl'lue insolatimg supplorts, muîci as% glas, W

lxurcclain, ailowing an air stiace o! at least <me inclh aclaceti fiaise âaid
suiii<rl, nî iii gencial Io0b lietaeti like bources oif fieat.

a. Inceanduescent laîîîîs ion in %Cries sîtaîl nol bc îascîl for clecraaiî
lurpra)sc inide of bîuildintgs, carcehl by peil trnmissioin iii Miiîgfiais

lthe Inspactiion Deliartnient having juribdicîlon.

il ru. lo v.',~. SYîSTr'sS.

300 in 3,000 Volis.

An>' circuit attaciu i amy nmachtime, or coîailtiation of miachaine, stihi
<leveluhas a difference of potenclial. hîtaen aîîy tio aires, of oer
300 voalts anal liass lthai 3,000 volts, shll île consiîlered a-, a igla
jsotenîial chili, aiui as coiiig onder iliaul clasti, unles ai aîiîaruo.l
îransfoin'îg dtvice is Osei, wsalcî cols Illte <iferetce oslx)cta

ilosama 14) 300 v<alls Of less

32. Wlk<i'.-(See lo Nos. 14, 15 "Iîil 16.)
a. MuIîst hiave an apjirovei rulalir iîisilaîing cua'criiig. (Se:c No.

lu. Must lie alwiays in pli'n siglit andi heser iîîcasc<i, euC ttc
teîluaired l'y hIe Inspaectiona l)partnient Ili'iig juisîiction.

c. Must bc îigidlly buîj 1ote<l on glass <or liorcclain im %ilir, his
taise te aire ai leasi one inchi (tot the surfacc wili user, andi ui' lie

Leîlt apartt-l aI leati touai incites for[ volta-ges 1mi) ho 750 andt Ic-1 hlaîCigl

inelies, for v'oltiges Ovet 750.

lNigitl uuppoht'iig reîi.aires tînîler or<Iinazy condition, saheri. %%ilt
alortg fiat susrfazes, sîjîporîs alIclast aiuouî ei'ei (tarir and uaîc-lialf f(M.

If flic waires are unustahl>' ialI tu Ie- <isîuîicd, Ilte distance I>ctairen
builiolts %hotuuld lie shorîemedl

ii bilidintgs of wiili c<nslrlictitn, latains of Noî. 8 Il. & b. i ire iii ovri,
wicie nol liall In lie disîuibeîl, tîaa1y lic searalc<I about sx iîkî.cs fi

voltages r'il to 750 andi abaout lei incht.ç for V'iaîiagcs .ia-Ve 750;anti suis
f(ros ituitl>r tu ianîici, nul lîieakiitg aruaunri, andI mita' lie suipouied ai

rccl timaîlur uni>.

ci. %Iust lac lirolectle on sie alals fronai niechuanical injtr lîy a su"-
sianisal luxslng tetaihnng an air spac of one inich amounl lthe condutuoiS
closeid aI itý sll (the sares iasn hrougt lîiilaqed Isoles) amnI calcul'
ing nul icss titan sesen fretl(fits tite flour. When crossing floinî fina'

bers, it cellars or in tooinis, saitere Iîicy nigit lic exixosed gu iiuty,>'
%iires rtitstli ui aacicu a> ihtir mnaalaîîng supîports lu îtce uruder stl of
a s-oudcn :trip flot le,- titan onc'laf an incht it îIhiclncss-.

33. Tssoam'm (Wh'cn 1pctitiîitcdl insidc buildings, sec No. s31-

(Fur C;DlsliuctlGin fule%, sec No. 54.)
a Mous tc loc.%îcd ai a polint as Dna as Itisuzlale 10 ilimI il Asth the

laritltr>' %%ines enter lthe buildling.
b.L us lim îlaccd in an inciosure consîr icîed of or Iine<i aitl ire'

resibs;ing nmaîcriai; the inclosure t0 bic uscd only (ni titis purposc, and la
lie L-ep, ucurcely liîcke<i and 3acets Io the saine aîloAied oniy lui resîfi'n
ill prin%

c. NluI lic elTcctually intulated fron lthe grouînd aind he inclosure in
sahicia te>' are placed mustl laciracticall>' air-îighî, excepl that si shali
lie thorotighly senî'itaienl la tte outdooir air, if lxuiile, îhroîîgh a i.'
ne>' or flue. There should bic ai least six iraches air sjaacc on aIl siuîcs of
the trarasfoinier.

Augusi. 1897CANADIAN BIJECTRICAI, NEWS



I
. lî: le alwvays run out of scacbi of the 1).tssengerb. nuit tiust have

an clilbit,%ti îîîlîbcr insulating Covering. (Set NO. 400-)

a.Mî hâve Clic trolley mires nccurely sup1porterd on insîtlaîing
hàVgcl.

b,. Mut hiave the trotte%, linnger,; placeui ai sucb a distance apai thai,
In r.st J lrcl ,re in the trolley wire, contact cami r.î lie magie %vitb thc
ikor.

c. Nltl, lia.ve cnt-nuit swiich locatett ai a propier plIace outaide of the
uiI.ding. ihiat ail trolley circuits ini the building can lie cut oui ai one

point, anîd lie circuit bricaker' ainusi Il,- installect, so thi suhen ibis coi.
out sa%.Ici i open the trolley Witt wili bc dcati aM ail pioints witbin 100
fee oh tie building. IThe current mnust bc cut out of thie building when.

ever tic oîinc is flot in lise or the rondi fot in operation.
di. Nu'tiare1v ail lamips and1 si.tionary motors imsalled in sucli a way

ihat ont iibmi switch cani control the wbole of!each insîallation-ligbting
or Ipower .ndvîî)cndcntly of main féciler.switch. No poutabîle incancles.
cnt l.îî'or twin Wire allowcd, exce1it that portable incandescent
lainhs 811.1y lie msC in tilt pus, connirCionis tu be nmalle hy two approved
tuh)Kpirrc<%ccl flexible wiles (sec NO. 40 a), properly prntected agaitist

nirclianic-11lllxauri; the circuit tu be controllecl liy a switcb placed out-
$ide of lie Ilit.

e. Muast hiave ail wiring and apliaralus instalîccI in accordance with
gutes sinavr Class Il C"0 for constant potcntial systcuis.

f. %hist suit [lave any sySteni of feeder distribution centering in the
biuuiinig.

g. Nlit: have tic rails boîaded at cach point with fot lens ilian No. 2
IL .', S. assuraled collier wire; aise a supplententary wirc tu lie mun for
cacil tra.IC*

h. Nlb iot thave cars leJi Witt' trolley in e-Iccirical ccînncctiîaa witil
the trolley wirc.
36. l.1i.11imtcC. ANI' P'OWER lRONI RAILwAY WVaxa'-

a. M -st not be 1pcrteiiltetl. tinc an>' pretensc, in the eanic circuit
,Asth trotte)wrc wiîh a grotincl return, exccpit in clectric sailway cals%
clectric cir linu.ses, and tlîcir laowcr mtations, ort shall the saisit clynanio
bc u;&.c for both u Up<ses.

37. SEKziCSLAsix
a. No bysteii of inultiîîle.scries or stries.tîmultipîle for liglit or powser

%tilt lic a1î1rovcrd.
lx. Umuler no circumîstances cans laîaips Ilie attachcd to, gas lieiuses.

EXTRaA IIiatî.1>Or .. 'jA¶. S'STRatSî.
Over 3,000 VTolts.

Any circuit arraclaed tu any ri.achirc or coîahination of miachints, wlîiclî
develolis a difference of potenti-il, b>ctween any tisuo wirts, of over
3,000 volts, shahl be conàidlered as an extra hiïgh potential circuit.
andl as comning sander that clasç, unless an approved transformiing
device is u-zed, whîch culs the difféencc of potential down t0 3,000
voltis or IesS.

3S. Psnsv RVsss-
Mtist nul bt lîrought int or over buiIdingý, cacepi power and su.-

statins.

39. SECOSiiAII WIRiF--
at. Musi tic installed under rotes for high-potcntial systcms, whcn

ilîcir iiiiiiiediate: prinmary wircs carry a current ai a potential O! Over 3,000
Voltî.

Tige ighli nse insulation reqcaircd for extra highIlottntial current
tentils tu aIs-e tlle insulation lesistinct Ittxccn primary anhd sccondary
colis «if transfoiers a conîaarativcrly wcak point, and lightning <lis.
charges suld lac aptin t0alc Ibis path t0 hIe caitb. Wiib tilt prirsent
nican; ol lîroccon aggaînýst transfornmer break-downs anul tie conscquent
fiabiltt u! cord.îry iing bting subjcctrd to the strain of the parimiat)'
cuitenti, i: is not cemcdl acîvisable to permit a lîrinîary currcnt with a
PAOefliat i oe 3,000 volts willaOut an intermnediate sicip.dowen trans-
foinici. The lircscnce of wires carryang a curicnt at a pacicntial of
ovrr 3,000 volts in the strccts o! citits amid toioins as also considered as

incg.l>llgtherir hatd.(To bc Continuesi.)

The New Yurk and New flaven Railway Comapny reccntly
acloja:ed wlaat is known a, tic third rail systen on a brancli une

o! rulway tiaicen mailes long. T110 cctric power itor the notors
i carncd :lomg the track lay & %pecial mil laid betweeti tilt two,

Iin astumeli tie cars cuit. Tu'' e1lectrified -rail wirglis solo pound%
iniseî, yard, and is shaped like a wvedge, aritla a fiat top. This
affords a large conducive hoidy, witlî plenty of sutrfatce for UIl

.hswhich conrves clic current Io Ilme ngotori, te adi lipora.
luî'ulis:m is provided by sinple blockx of Wood, wlaich, te thc
%urp)rise tif tlac experts, have lieci fouind te tnwer p)crfectly wcll,
the Is,% tif cui cii being liractically masignificani. At crosingîî,

atsiiard staions tht' ctarremar is cosiducied undergrounad,
lism ingenicas aulomnaîje arranîgemaent, opiernitd bv elciricity,

pros ide,.% ctiîm-îr ±ed air t0 op4'rate a wlitc for signalling.

SPARKS.
NIr. E. Bl. Trec, o! Woot'iock, Onti., lias iuivcmtcd a rcii,îry

etiginie.

W~illiain l)avidonaixsu~jlii su5.irs iW' aiesfrut

Tue. 1-seîcr Elceiri. Light and Powver Coniaity lias beemu

tIrgaiail7.Vtd ai Exetear, Omit., iiiith a capaital of $moooo. Theic pro.
visioma boarcl ix coniio-sed (ifC. Luit., liresidemit ; R. C. C. Tlre-

mainte, B. A. Se., imaager ; B. S. O'Neill, F. J. SIpackil;tti andîs
Fraik Woods.

'l'lie Cla% and Water Comapanay, of Shaerbrmooke, Quet., lisere-
dlîmced time price tif eetrie ligliimg froin $1 lier moo.lailix-res k' 7.5
ceint-, with, a fuarilacr reduetioa of i.ç centls os% liayieit ivitaim 1.%
days. Thtis is practic;îlly 6o cenits for a s6-ctidle pgoîrr lailip
huîriing 1oo laoursi.

''Te New Y7ork posat office is layimig undicergroumnd piostal tubes
tii soummer for distiributioni of leuicir%. Tht' tuibes %%-Il lie cigit

imîcles iii diatiieter, aund carricrs capabale of coitauinuig 500 letîcirs
eclih irill bc foreed tlarouigl tlîcai by paower ftumnîislmed i :uaî cltec-
trie pllanît iii the Gemieral l'osiofice.

The Caadîati Locomîaiiîe anid Emigimîc Compltany, tif Kisigiiomai,
Omnt., are mîos mîîakimîg steel pipes ungder- paternis lield b>. Mr. F-. A.
Willianis, of Wolveroa, Englaaîd. Tests of the pirma.. were -c-
ce'atly tmagie in tie jaresemîce tif a auîmiber M' experts, aid are sisid
in have bi'eîî emîircly sattisfacetir.

'rie Doliimîiç.ai Electrie Ilicaiig auJ Suaîîply Cotiîjîjsîî>y, o!
Ottawsa, have cecteci tie followisag oiflicers% IPresideiit, Auiidrw
lollaaid ; 'ice.jîre.sdeiît, 'rî acm;s AIksitli; crar.r:s rur
J. 1. NMeCracea- direciors, Clî.îs. A. Carriere, A. Tradv'.sî, 1).

NIlacGregor, Gel,. L.oi and Il. Il. Bell.

A 4sidivate ti! capîitahisis are satid Io lue igotiatimag for tilt- îuîr-
ehase <if tigte Clîenaoaig and LI..ketjeld lisses of tIl Graand Tronak
Railway, wsitli a iiiew (if comîverting Iliemi isîto electrie svistiîs
For tht' lirescrît uIl %elîeiaae is kepi S011%IIit'Lt iniltse da~rk, lut de-
flmite iifrniatiomi is lookect for ai ai ecarly date.

Tite Laciiac Rapids Ilydrauhi caid Larad Comîp-any>, of %Joli-
treal, haave made a redctioa Of 331,3 Per scemt. iii the rate cb:îrged
for electrie poiier. Thîis hriiîgs he pîrice t0 oiîe-lîtlf cenît per î6
candle-power laanp ji ier iocar, and is clainiîed in be tie clacapesi
rates charge'] ira aiauy cily alase size of Mlîitreal ian ilt %orld. The
conaliany liave lately isued S5ooooo tif six lier ceint. deliciîumres,
rt!decii.atUa iii tema years. Thisee %vere ibtied amîiong the stock-
bottders oîîly, ecd of wlioima were ahlosvcd to take deluemtuires In
the aniuaii of 50 lier cceii. of tuemsock laeld.

Tue Doamiiona Govcrnnemît lias coiilcîeed forty suiles mlore of
tlie telegraph lise on thic north siare o! tlie St. Lawreicc front
tht' foriner, termnus st P'oinate ENquaitîax, anid ai office lias belon
opcnced at Piastre Bay. It ;s inleaîded te exteaad tlle linit fort>'.
four niL. miore thai% %uianier, Io Naiashgaa, 'vitere ani uflice is.ili

froin Blelle IsIe, ils objective point, and it u% thie intenionui t0 coin.
phce th iis secioa as rapidly as pis sible, %o lisit tilt- eiiraaict in
tlae Straits o! Belle Il will bc iii direct telegraphic commaaunaiva.
tion witli Qciebu.î and Montreal.

A car Ilfendec.- the' Jeigai of lise manlager, 'Mr. J. Wu. MNoye..,
lias becia adoptcdl by thie Mî'iropolitasà Street IZ.aihssai. The fersi-
der, wîich i%. ý feet 8 imachms b>' 2 fecet 6 incie-., and Iics ilicîchoit
rockinga.bocit tharc inclies :cbovc te rails, laang!. oii iwo perpers.
dicular striaagN, instcad o! hocrizontlal ones, asud iuî hraces are ai.
îachacd Io the main bodly of the car. Thacre u% consccjucily uno
recoil, and wliaitcver thc fendes picks op it lmolîls, as was chermacîm.
straied wiencr the car grama ai a consideralîle %pecd ulit0 a tIocI. of

shaceep, comning iii thie opîposite directionî. .A poimnt ini us fasor is
ibat il can be !oldcd Op whîile (in thie car, to the' savitag o! amillchs
valciable roufsn in a motor shledh.

A sexicaplex telegrapli wirc 'ras stcccssftilly ops'raaecl in a tehe.
graph office ir, Blosiai a few days ago. Tige circuit 'ras to New
Jiaveai anîd relurra, a distance of -,oo mie hrc differerît
nîes-sagcs 'rere s.ent laver thie ire siniultanctisJy. andc 'rere casul',
aaad accairately rccivcd on the' rccuvimîg side. l'lie inveîmcr caf
tlie ncw -,clieniie is Mr. Tlionias Bl. Dixoia, o! Kentucky, sois ()ille
taie former Senaitir Archîibald Dixon, ofîliat %t:tc. lic isajîrac.
tienal telegraher, and hma% býema trying te suive ihac problea tif tie
sextuplex %inc a89a. The tclegr.lalic svorld lias lonag bgec'uî fanai.
fir with a duîplex. wire, whîicla 'rihl tranitiit ome l e cci,
way, ai thie %aeum time, and latter ith Ille qumadlrulex, %viil wîichi
it i-, po-4sible lu %endl two nac'ssagcs catit 'ra% at Ille icame îinîc.
Tlic new scxtui1 îhcx mIli traia'.nuit tirsce aiilessages %eacb 'ray-at once.
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WATER HAMMER.
A DESCRII'TIOS of sanie experiments upon the causes

of steans pipe explosions, made ta an engineering
society, shows under what conditions water hammer
may be expected in stearn pipes and under wbat con-
ditions it becoines dangerous. The tests were made
upon steami pipes 0' in diamieter and .197' thick. The
ends were closed by flanges and provided with drain
cocks s.nd air relief-cocks, and suitable pressure gauges
that would record to 2133 paunds, one on the end
flange and one on the top of the pipe. The pipe was
inclinied upward, and entering the bottom flange was a
stcam pipe with la valve, so that if any water was in the
pipe the entering stcam must pass through it.

The second experiment was conducted uapon 12" pipe,
4'" thick, with four pressure gauges, steam being

supplied at the bottom through a' 3» pipe. The position
of this pipe was afterwards considerably chianged.
The tests made were as follows :

i. Pipe without water, air cock closed and the drain
cock open.

2. Pipe without water, air c:)ck open anmd the drain
cock closed.

3 .Pipe without water, air and drain cocks open.
4. Pipe without water, air and drain cocks closed.
j. Vacuum in pipe and seine candensed water

formed by creating vacuum, air and drain cocks closed.
6. Vacuum in pipe, and the latter fslled wîth water

ta about one-thîrd ci its cuhic capacity, sa that the
point where the steami entered was under water in the
first pipe, it being madie ta incline toward that point.
In the second pipe the water filleti the bottom of the
pipe. Air aind drain cocks were closed ta one-third of
their capacity at one endi, anti running into nothing at
the other end.

7. Pipe withotut vacuumi filleti with water as untier
0, air andi drain cocks closeti.

8. Pipe withiout vacuum filled with water the same
as under 6, air anti drain cocks openi.

In the experinlents with the fir.st pipe, steam was adi-
mitteti from a boiler uanter 70 pountis pressure, by
rapidly opening the stop valve on the main steam pipe,
the influx of steani having been regulateti befarehanti
by adjustilng the valve close te the experimental pipe.
Beginning with ane-filth of the area of this valve the
apening was increaseti one-fifth in cach of the succced-
ing tests, thc whole tests bcing frequently repeateti ta
check results. In carrving out tests a ta 4 nlO motion
w~as observed. whiether the filling of tise pipe with steani
was retardecl or accelerateti. The pipe became heateti
Nlowly or quieki), according ta the rapidity with which it
filleti with steani, until it became thoroughly warmed,
-and the pressure guages on the pipes showed same
as boiler. As soon as vacuunm formeti anti a snsall
asount of condenseJ %vater was present in the pipe
(test No. j), liglit hammering was present in the pipe
when stal was% admnitteti. This was not, however, in-
dicateti on the guages, but causeti a slight mavenient of
the pipes. This hammering andi b:sckward and forwarti
niovernent o! the pipe becarne mare intense the greater
tIse quantity af water prescrnt (tests 6 anti 7), manifest-
ing itself il; distinct blaws at short intervals, anmd caus-
ing the gauges ta show bctween a 26 ta 242 pounds. -
Whether tic vacuunm in the pipe (test 6) hiat any influ-
cnce on tise action cf the stcani wvhn atimitteti, caulti
net be deternsined by any cf the trials.

The hcaviest hanimering, as well as the greatest

movement of the pipe-whicli alsa contintied for some
lcngth of timc-wcre observed when the pipe w.xs. lbi
one-third full of water, and both the air &and drain cocks
kept open (test No. 8) and for ail ive openings of the
valve. During these tests there was a uniforti) dis.
charge of water from the drain cock and of air ( rom the
air cock, for a longer or shorter time, depending on the
opening of the stop valve ini the pipe. For ins.tance,
wvith ane-fifth opeiling of the stop valve the first liain.
miering was noticeable after four minutes ; at three.
fifthis opcning, afier 30 seconds ; and a S seconds after
the valve was wide open, powerful haitmnering and vio.
lent motion of the pipe set in, in each ca!:e accomlpanied
by an impulsive discharge of water and air and later by
steam from the air and drain cocks. These phenoniena
are due ta the fact that the steam is condensed by the
water presenit, and only when the water bas attained
the tempcrature of steam does the impulsive «action of
the latter set ini. The pressures observed on the gauges
at the end of ench trial (test No. 8) fluctuated bettween
284 and zo66 poands. At one time the greatest pres.
sure would be observed on the gauge tapped i tise
flange at end of pipe, and then on the gauge on side
of pipe.

The second experimental pipe was changed soniewhat
from tinie to time, but showed no radical change in
results.

As a resuit of these tests it is shown that destruction
o! a cornpletely drained, thougha entirely cool, pipe cani.
neot occur, whether the stop valve near the boiler tinder
steani is opened gradually or in a sudden, careless man-
ner, because hammerîng, which alone can cause an ex-
plosion, does flot fkillow. But it is to be observed that
a rapid filling of the pipes with steam may prove disas.
trous, for the sudden heatîng up of the varîous parts
niay cause rupture, due to unequal stresses on and re-
sistance of the material.

When, however, a large quantity of water is con.
tained in the pipes -and the steani is forced te find ils
way through it and to carry it along, an explosion rnay
occur, even if the stop valve is opened in the slowest
and most careful, manner. If there is so litle water in
the pipe that steam need flot force its way tbroughi it,
no disastrous hammering will occur, nor will the water
presenit be carried along by the steam when the stop
valve is opened, as was demonstrated by the arnount
of water left in the pipe after the end et aIl tests.
The resuits of the tests with the first arrangement of the
second experimental pipe lead ta the conclusion that
where water has accumulated in U bends of pipes, if thse
stop valve is opened gradually, the entering steam will dis-
tribute itself at once uniformly over the surface of thse
water, and by virtue of its pressure, in spite of the original
condensation, it is not only maintained but steadily in-
creased, and wvill prevent any agitation of the water,
and, consequently, bammcring. If, however, a sudden
change of pressure and a rapid influx of stcami ocur,
then the water will be agitated and, once in motion. it
wvill cause violent -.and dangerous hammering in the
pipe. Therefore, steam pipes witb pockets are to be
avoided. The variations of the pressures indicated in
the gauges afier ail the tests leads to the conclusion
that the water is thrown backwards and forwards,
wave-mation like, caused by the influx of steam, aind
that the pressure is greater or Iess, depending on thse
intensity with which the moving mass of water strikes
the opening to whicb the gauge is attached.
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MR. CLYDE X. GREEN.
IT %%s our plcasure about three years ago to, pre-

çent to readers of the EI.ECTRIcAI. NE.ws a portrait
of MIr. C:I>de K. Green, who at that time was electrician
for the Ilamulton, Grimsby and Beamsville Railway.
.Nfr. (iren having since received a promotion in the
clectriL- riiway field, we again reproduce his portrait,
with ýsoiie particulars of bis life.

,%r. i.reen was born across the border, in the state of
%lichmtz.imî, and after leaving school, engaged in the hard-
wire husiness at Waterford, Ont., leaving there to accept
a position with the Edison Company, of Peterboro', in
their clectrical works, where hie obtained a practical
knowlcdge ofelectrical manufacturing and was promot-
Cd to the position of assistant foreman. On the con-
version of the Toronto Street Railway to an electrical
svsteni, NIr. Green was offered Aid accepted the posi-
tion of Ioreman of the armature department of that
road. Ilis success in this direction having attracted

the attention of the management of the Hamilton,
Grimsb> and I3eamnsville Electric Railway, hie was
offered tRie position of electrician, fulfilling the duties in
an ciniimiently satisfactory atanner.

Rin Fehruary of this year hie accepted the management
of tRue Ilamilton Radial Electric Raiîway Company.

It i.ght not be amiss to mention a few particulars in
regard to this road. The tracks at present cover a
distance ot eleven miles, extending front Hamilton to
Bturlington, by way of Burlington Beach. The rolling
stock consists of four very bandsomely fltted motor
cars, cachi equipped with four G.E. tooo motors, two
ai eci end of the car, 'with double trucks, and guaran-
tccd to make 38 miles an hour. The cars are fitted
with regular railroad seats with ratt:tn covering, and
have a smoking compartment at rear end. The com-
pany have, besides the above motors, baggage cars and
trailers for use of excursions and pic-nics. One cf the
special features of ihis road is the swing bridge over the
canal at Burlington Beach, which is operated by an
electric motor and which bias worked ver-y satisfactorily.

Thr~ Iternational Radial Raitway Company, of Hamilton, are
rellor:t-J o have soRd S3o,ooo worth of stock, and Io bc waiting
uni ttmcy can dispose of as much more, before commenciîug the
conltruction of thie road.

TORONTO STREET RAJLWAY ASSESSMENT
CASE

A meCisioN of interest to street railway companies lias
been given by .judge McDougall.

Last summer a board of county judges decîded
against the assessment of the Toronto Street Railway
Comipany's rails, potes and wires, and the Court of Re-
vision refused, on the strengtb of this judgment, to
confirm the assessment of the plant of the company in
the first, fifth nnd sixtb wards. The City Law Depart-
nment decided *to make a test case and appealed in the
name of Controller Lamb and of the Assessnient Coni-
mîssioner against the decision of the Court of Rcvision
in regard to the assessment Of $103.500 in the sixth
ward. Mr. Fullerton and Mr. Drayton prosecuted the
appeal for the city, and Mr. Laidlaw, for the company,
urged lack of jurîsdiction.

Judge McDougali delivered a judgment fast week,
the logical sequence of which wiIl be the assebsment by
municipal officers aIl over Ontario of aIl the rails, potes,
wires, mains, etc., which bave in many cases up to, the
present time been exempt.

TROLLEYS GAINING IN ENGLAND.
TitE prejudice against overhead wîres is fast melting

away in Great Britaîn, as evidenced by the following
front a London daîly :

"4The long, controversy as to the best form of mie-
chanical traction for tramways in our large cities seems
to be gradually deciding itself in favor of the overhead
electric trolley system. This method has already been
adopted in several towns, and the corporation of Glas-
gow bias now resolved to gîve it a trial, aftcr a year or
two of deliberation, since it acquired the local tramways.
The Tramways Committee bas been authorized to spend
about twenty thousand pounds on the establishment of
the systemn on an experimental route, that is, on an iso-
lated section of the lines, about two and one-haîf miles
in Iength'

There are stili some old fossils who, are ai raid of
shadows, as witness the following extract f rom an open
letter in another London paper of about the same date :.

IAmong the mnany objections against the introduc-
tion of the overhead systein is one that I particularly
noticed in the working of the said systemn in the city of
Toronto, viz., that as the cars pass along the roads the
connecting rod from the top of tbe car where it joins
the overhead wire is continually giving off bright
sparks, sufficient to frigbten nervous people with the
fear of possible danger, and also to startle nervous
horses. "

Blinders on the Ilconnecting rod," or a pair of blue
goggles for the "nervous " writer, might soîve the diffi-
culty.

Mm-. C. C. Kmamp. W~oodstock, Ont., in rernitting hi.. smb.crip-
lion totlle NEws, writes: "Arn weRI pleascd wiîlî uic paper. Rtik
wclcornc every monh.-

Mr. B. B. OsRer, prcsident of lime Hamilton and Dumudas Rail.
way, stlithai the conversion of thie road to cectriciey ks being
dciaycd by the failure to obtaisi i-inning privileges over time HRam-
ilton Street Railway Company% tracks within lime citv inits.
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Afier miître Iileeatit,, the pulihce ci liit juim.i ha% decided tu dîevte a tenain arrnvunt utiaeeihmnhiiwa myL em. t lmi
ikNiîment. hrenioala anecI,,iia,,i , ai cectricAl for"nula tiait iathemticAl îiubiems will be tIiisffl. illu;'ute, iid an fa a;p.ilenuad ai t 'iý h

re.iîîîf tt llio. ia iiim aid cîknite u,iettakeli tii coniuit tudiiiearmn regimtari>' tach monitli, ndLtr lîîîigata ahmteiîrleî
l.ritflî :î:îrîdiecc the .ulqeci ai 1hue.

'l'li îIsimary abject et tmi damriment 4. chktlly ta incitait the valu i cr an already vatmale jlier. by placl,îg irat e h.umii ofe;er enR'imecr wiio ha% i.
of the rîîdinientary piîinclies of i.itlietnaic, euch marier a% illt enale M by a hit stuiy tu imagter the mii.: tntricate mecianikal ad ctriil frmula. .Il 1> ocia

m, ,'alualc engineering workî and putbltai'io mg ime ti timte coîtaimi formulta thlit te in niai> raie% but %attuely îîidee;îr.od, and î'er>' ofientirety misuiiqîetioWa."
rtndriciîz ait othtrwise i'aiiîal,îit work tracticati>' %altiteu tiir le ader.

j uit nt %lt partigar lyintiîm oct cakciaiatin i li immence ticmei a matter of %criit tlîoîîht, and liait txarence hadli bc litrfuli> con%:tiereit. belit
mnd aie tactlt th ice aie mlain reail>' Rod enginein 41insacenari ediicatiom la%, througth force of ciretaacei, ticeji ileticient, and niai>' imîheti who, tlr'~ l .

fb.mmti .hit mit bien ale t . rtview iltcir tril education fur yar'. Kitoing l'y uihiration and euperieiîce the great neceity of ha; îig a thoomgt eienuî»t,
tdocAttion Cre.i e atitimi piltît, t, digtst tiait calculeate probleiitii and. the ai iibo.. ut ter inilio;;'ihilit)- of tire ident arriviîg ai a .î;atîVcnliotthsuî,"iM

tlhacrooii laili aedteî thflt ptiiple of niem.Ltmais invivtv. 1 have dccilleti Io commence ai a Point aid carry oUt titre tanieiitie n h;Iumatcmrc,,
tue fpun.tinlMl aii'alvaicingt l) caly itages umail tie Ibiidnpieuniitîyins: tire mtmml mlte and dilEitit formula caî Lie areadiiy eapiaited amlamymdmo.tt
mage. mu Le.lmiet.] (ti an educalioni or tii% kiiid, aipltJ with îtrâtical iîtchanicat aL'iimy, i% tou wtil stirdestoud ta relîuire commnt.

'bhc programmiie wih haiaiactai ommlinisl for t îticmitdiig nabe mitîthi wii cimilmace «
i)r.mcA Iac-rmim'î-)efitjimmîiail tmetaaioni of irincikil% i, andt mettais of reductimi lu commun fraction%,, antd vice %tri.

SqUutmc Ait,> CimcJsimculrUblURK-Ii>fition art. txpiaiatiotî and jimadum'al îitmoiîtratiomîî of.
uCtitt ANti Cvmsimxlat. M auemmri>tntoail taplaiiationstof, ii tiracticai bila.
SqUAu MtAi, Cuti4ar">eiitimî Ai,. ezmianationii of.

SAIuv ~'.VttC&tCti.Atuss*{Sttingaml l.e;et T1me.It)-lrinciiitt% Uf, wiîh practicai tiimtl dma
Iloit F.M CoSîruucmtm-'Stay%, mtst, ohit and seair, irais andl itetl pitem-sttîgih tif. witi formula anid îractical deîninitratiîmia.

It il tact the initention 1 . tll tht'.-e coltinant with a mât,% oftigurc% haî%tily cormslieui witiiomt reecticetam anl' particulir abject .cri clic cutitrary. est.>' lero~i.em wd.f
izartfmîi>' thouiglit out, Joli omt> %acla iiforniation giacît a; i -4 tif a ume tu yuu, aid an effort wii Le malle, tird mun exitiîe andi a tcîowitdge tf the rtqiîtiiieîî.,l o cuit
tit. "tics of te%,% coi ser iii e.ery liarticular. Wtt.ruoii.

f.iti*rct.mt IVl i

EVOLUTION.
Fvi' .t'Titi4~ i. iti roces'î ai flîding titeil o au) iami>mttaber,

anitt ( if ireqtemt occuîrrene' in e'iginrers' caitc'uialiaîme.
Tlitt' iiiot immporant andt otmiy ensm wmicm 1 sitali ref'er tri us lise

Iprtce% tif fitmdiîg Élite %quatre or cuetî root of atm> mîtîmmber.
Ecanmie (t): l"iti te %qtitte ritl of 1521. lIn formula tis *ts

69. I til

9)i21

Iigtmmimîg .1 the riglit band figture o. cout twîo figures ta tite

leit andi ma:rk the secondi a% !imown mn tire ematmmîuci sake tire
figures ta Ilme LAi oi Éitus niatk ti atit final wlitat tmîtttbt'r tt implitet

b) lîscli wiii gmî e fiteeti ltereas no 11tittmber thaI wiii do titis,
Sititi. 3 x 3=9i% coui i.tiIll ani 4 x4= 'Gis ta-c. large-, wu tiierciare
take tIlie (aie lit i 100 vtm il N17, 3, andt pit-e 'm ili time quotietl
plathing il% %qui:re 9 tîavtier lime mj.% ma nin ed off ira lise nutmbcr atîd
Notbtraî't, atnd lirimg dowm thme mîcxî liet figîtrc't :si titacimmg tmaw

diiend tais. 'l'O gel Ille mci ii istf ittpi ttire quoft'ient 3 hi>
2 "(1 nuit li.cet as a tii diçisor at tite kcie ite diidetnd 62t;

fina tii tw mmîmy iiiîe't ti i j', t'o aitmed it Itl' di'idtitid, disî'ardtmg
lime i:îsl figuare omi tite r'mgit ; 6 's licihe cotmtamned itm 6-, iii tIinie%.
Silice WC canmotas 1).'.S ti poitl we piace 9 it the utient andi

aso in flite ditsr t tet we itltipi>' lite witoie divisar (MI lu> titi%
ttmtmbt't <9) .tid piate dt i r.dttt.t tîmder tite tliiiidetîid .îmd sttracî.

11i mg mia retitaitîder, root is totaw cotimîuiee andi ftutîid 10 b la)t.
If ni e ttairc' ioif of titi'% vra 'uiiipi> m;juarc tlle ititmîler, ilut,

39 Il39 t5-19
hu .39' -1521

amîd v/1 Pl 39
Examiiie Finl tir te square root (if 366.

3lffl 19. s.1st t-6

3182 j ti.00
I 34<>

3S-'68 483t0

1765:444

38--6:-.46 1 2i744i-

i titis exanîuîle we 1îrtweeti Io mîark off as he'ore aîid gel as
otir qîmatirmit ite Ni hole itiimiber t9, but( Nitice Iitlere is %titi a rue-
niaider otir moot c'antiot bue cnmîîîîic; we procccd as befare, bas-

sitii'î t here rmanis' mio more figutres itm tire- dividemît we amînex la

tîew îtiiideîîd two ciliers andt pince a det ittîni point ii lte quotietl
tu th:e igit ai Ilile ntictielî'm 'el'm procceditîg as helare WC gel
our trial diviisor fi> dotiblittg Iir-sei qutiient tg' \ =.-S and lace

t Ilite ift aof lise diî'idcmid 500- 38 i% cOrîîaitlect ini 50 Otnce ; Nie
iterLf'ar- piace a t in ture qî'atieîl 10 lte rigit oftire deciniai
point and atîmex to lite new diior, niitttipi>'ing as beiore andi stoli

traclingu we prot'eed imi ati exacl> simmiliar mîmatmmer tincal %va: lilit,
imorcnîaitîder tir outtil deciimal heffin'î la rî'pcal oîeh r tn ex.

tended ti urnvetiîiy lria nmiwer aur putrpi3se..

ExamîmPie (3) : "tnd Ilite squa;re root of 15227.56.

1-52.27-56013-4

243 827
1729

2464 O (

ii a deciniai quaemlity like flie foregoiiig, lime iaîarkitig tilt diffcri
frottirie lire% itas 'xampics. Iiistentif coutitimig mauis foui righL
to ici: imegimi at title tecimai point atîd cotnl wo% tl (I:îi lime leit
antd toward% tr riglît. Note :wiieî the first two figutre.% la the
riglât aof the decitua:l 'mn bamghl tou en w st place a rvm
pinitt in aur qutitîc belare cxtcîmding il.

Briefly, te Iîmaeess af finding tite %quare rai ai a iitle nunt'
ber iîay for 1lime gidiance o( te sîtidetit bc deticribeti as lailoN:

i"irt marki off in twos î'amtîmetcing from Ilte rglit. 1lietu find

Ilte iuittiiert wiimosc square 'v. ne't les'% titat te figure oar fi ;lvs ici

mire î'fl oi Ilme nuitbe'r as tite caae tmay bc, piace titi% figure it tihe

qttie'mt :îmîd ils square uttder the figutre or flgîtrir.u'.Ll markced
offoatmIlme Ic'lî of tue imummber, buîbîraci anti ;tntex ta tite' rmtlit the
ti5itlilts figutres of tite munîber ; titi% (titetn hacotmes a mte'iv dam'

demtîi. Tai !t'cttte a mtî'w diîsar, doiul lite qutitetnt b>' ttiitley'
ing hy z antd place' atm lime lef of tihie dumvidemmd a% a trial dti-or;

fittîti 1w 'timai', tînte% lii a catîtaittcd ttm Ilite dividenti, duscat'ding
the rigitt iant figurme, pliace Éttis rcstitiiin lime qutotient :utmd also tn

tite ilew divisor mîid nittil> b>' sante sitiaber, jîiacmg I)sodmmci
:utderdivitiend atid sistaîracl as belote ; continute lime operttiom for
a nett ii'sor. Brar 'at mmitd, bnweuer. yots tliust niienys place
two figures la flie rigii of ite mîew dividenti.

Il wîiii acî'asinaiiv ctir as imm aur firsî twn exampies ilit thme

product ai the trial divisoar tîtttiliied by lthe nett divisor ii
excî'cd tite divitientt. li titis case take Ilte tiextliowest Écrant and]
procced as eruad

T17 FINDl Ti 1E CIIE 1(001'.
Exatiite (a ):Fiti lime cutbe t'lot ai 1331.

t.338(si Ai%.

31 3120 338

.331i t

i"ir'îl mark off datrce figures front lite î'igimî îowards tihe leil of
lte tîtîttîber, anti we hinve t leit. N'aw, t cttbLa eqîta. c.

Place lte cube of' t uier %hî ane of the nuniber and ti sunci.

There us no renîitiider. i3ring tiownth ie next irec figure, a4 a
new divitienti. N'exi mitip>' lime ane pinced ii lthe quotient by3.
andi place flie product Weil go the icit, as iii tue exampir. Neul
nititipjl>' Iuis 3 b' lime quotiemnt figure t, ardt place time remtiti, 3, to

lte riglt Oi ulmere Ilte 3 tva' pt.acet atut th lue t ai tltedttdend
atît aisi îwa ca;uhers to il, as simowt ii the exanîiffe.

Titis 3oca iii called lthe triai divisor. Naw sec htte oflei i let

go iitO the dutidenti 131, wimict wie find int be once. l'ut t ai thme

qutient to lite righl ai lime oite aireatiy iaere, anti place t also Ilt

lime right ai time sîuntber .3 at the exlrenie ici) ofthe citromile.

Atjgtit, j%
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lloiiîply tii' titunibtr 3s by tlie figure lasi placet! in flic

quIioa< anid place tric ret'sli utider (lie trial dit'isor 3wo and adJ.
The, 110%v givC5 s lic correct divillor, wlîicl we multiply by <lie

LIas figure 1 laced in the quotient s.nd place restuit tinder antl sîîb-
tract frt-îîî <lie divideiîd. There being no renainder, ou- rtot il
,ow coliiîîle, and WC' fitnd :1113 t t .

Esanîile (2) :Find the cube root of 8o6775%6gs6<.

80,677-568,8î614321 AIM
64

13 4800 16677
3619

si&) 1mq 5507

22 554700 <1106
2584j

557284 111<4568
8.g$îi 55987200 S t.oooi6i

12968

.5W 6 8i 5006

The gîoesto thec second figure of the answer iiia reproduîctionî
a niaple.

TO Fi-il) TIIE T'IfII FIUJRE OF VIF. ANSIER.

MtuliîlY filie 43 in the quotient b>' 3, equats 43 x 3 = 8-29 * u
titis well otît <o <ici. left as before. In the middle coluiitît tf figures
you tiîli %vu hic figures 369 and i<69;, add thesc togetlier, and to
theirbuiiadd file square of Illic Int figure in <lie iolient-liit is
in <lhe lirveet 3ae. TMien

169
.5t69

3 x3 9
5547

Tlîis nuninber, wvith two cipiiers added, ig our new trial diviser
5547o0 Il gocs itit flic dividcnd i i70568 twice. Place 2 as file
third figure of tlie quotient, and place 2 to the right of tle number
i2901 tlic lef:. Alultipiy t292 by tItis number 2 and place filie i-e-
suli, 2584- utîder tlie trial diviser and add. Resuit, 5,57.284 is now
thi, correct di% isor. Miultipiy tii% nunther by 2 and place undcr-
neai dît iderid aîîd subiracd. Bring dowîî the next three figures.
WVe nowv have i6oon1i as a new dividcnd.

TO FII) TIIE FOtiRTit FIGUE. OF TII?. ANSWER.

MîIiflîY Ille quotient 432 b>' 3-432 x 3= 1296, and place <hi',
nuisiber <o t'e left. Agaiit ii <thc niiddlc coluin ive have the
figure.s.2584 and W5284 ; addtl ogetiier and add thet square of flie
last figure iii the qîuotientt.

2184
557284

559872
Tib iîîîniber, witl wo ciphiers; tiinexed, 55087200, is au'r ncwv

triai dlit isîr, anîd is conî:îined in <lic divide:îd onîce. Add one <o:
lic q<utient, t.%o to tlhe nunilbeî on flic heft. bli.iiply and -subtract
as before. And since we have no rînaiudcr oui- root is uow cnm-
ple<e, and ;%l80677568161 =432- i.

Tiiere is aiotmer ilîetliod otU extractiug <lie cube root wliicb Io
(lie etudent may be siltpler à,<îd proccqs clearer, %Ince it bas filie
advaiitage over nictiod just dcscribed <biat Miecn the student bas

rna%<cred flic prc% ut worlcing Oiitf<lie fir!at figure of tlhe quotient
hie lbas <lic reat nt lis coinuiand, as <lie 1)uî0es s ' but a, repetition,
and i, (lie %.ute for four figures as fur two.

Finir Ille cube of 17.-8.

3'<10«' 3001
.16 3 1728

First Ive sîark off lic nîîmber into quantifies of tlrime figures as
in lireî'itius ex:imples, and eelec<iug thie ileît lowest cube for the
first figure of ur quotient in the case i, wîi'cla is put down it tlic
quotient andI a.% a diviser. Tie cube uf j is pLaced under flic
ditidrîitl and suhtr.tcted and next perod 728 hroiîglit dow<i as a
ncw îhivideudt. Note takc tîte niîmbcr in flic quotient and adîl a,
cipher to il. piaking it so, square tit aud multiply by constanit 3;

xse thesm gel j xito2 )=,30 whieli i% oîîr trial divisor; for tlie nex<
fine nîitillt Io by <ilie constant 3 and multiply thc tîroduct 3ç% by

<lie figure placed in flic quotienît frone the trial divisor 30îx<- 2a0;

Place Iii 6o bclow filie 300 alrveadv obtaiied anda:dd, to tlie suai
ai <beau titilîiers atdd flic àquare of the last figure eff<le quotient.
<bus, wo +60+22 =364. This is uowv oui- correct divi-sor. %lul-
tipi' t[IV flic last figure of the quotient, place undcrneatli flic divi-
dca' , ud bubtract ; being no remainder our front is comliletc.

.îJ'I'l.It .tTIO OiF Ft <%tiR STttîIi.s To <I.t i..<t.< S

Silice belîli Iîuiîcricai andtiag.tlririti turmituin tvili niîw lit' con-î
stantiv- tsist' it is alîsolitov fie's;r linît at «dciii. s 1iol tm-
drit tir t o obt.îgin tt, it Ii ie -.Itlili .iid fosîi ormulia geler -
alily.

'rite foîîtîsiîli; siglls muat tl<tretiîrî reeivi' lî;r<it',l:r at<tnitioni,
and lie commi<ted to nit'niort'.

+ is rend pîlus. anitl teagis flnit t.e titiuiber tollowiiig it is ttî bc
added to <lic nunîber beftire il . <bus, 4 A .1 is 7.-

j', rend miinus%, aid mtenus triat the' mîtmber arter it i's fil le
sîmbtractetl froat flic numlier lieiort' it ; tinis, 5 2 is 3j.
i4 rendl niuîiti1îlied b>', andt tiean tlîat <lie iîî,îber Ileore it is
lie miîlliplied îy filie ritiniler <îtî il 1; til%'%- 3 x 3 -'re 9.

-ris rendi dividet! b>, anîd nit'ais tial <lic nutiiîler iîeiore it is <o
lic dividett b <lic vnilnlber foilowiiig it . <tUs, 6 3ý 2.

-is rentd cql te , and nienî <lat <lit' uuan<i<v ;fter it is tf
sanmr valuc R" <itiutftitY hfirt' il ; thbus, 7 < 3= 28-

92 i% rend as 9 sîlu:rt'd, and ueaus flint filie iiiner is to lit'
iitiplied b>' itacîlf; <buis, 9' =9x9=8t.

93 menus sanie number cubed; <luis, 9 X 9 t< 9=729.
-- is rc.'e the Jiffereuce bctwttn ,lit%, twt i <mii hîrs. andt ivan'

titi les', nuiîer is <ti lie subtracted fi-oît <ilit gi-eat'i-.
t>ai-e caietl lîrat'kî'î, andît mitanlin<,t ail thle qulaiie m t's lltiti

tlît'u are to be put togetlittr tii-t ; <li', 5 (,4 t 3 -9) <iteails
fruit 2 iti bc subtracted front 4 ý2, auJ 3 9 27 -1 -- Z9,
amiîlii heu<is 29 il to lie niul<iplied lv 5= 29<xý s= <45ý

NtiTr-%%Iteunu si ign is Plact] he<wt't'ua quiaîîi<y and a lirack-
et tir a iet'r, it menu', <liat <lic quaiî<ity witli< thli liraeket is t o

lite niultijilied b>' flic qutîaîtit>' Ouitsitt. Tlîu', iii <lic iirt'goiiig tule
qua<i<ity witliin tlie iraecet = 29 is tii lic niutiplictl b' 5, filie quauit
tity outside.

SIGNS TIIAT R? EESI",T ROOITS OF NUStihi-S.
The sigli hînout a', tie radical '<ign is comimon <o aIl sitiit'r.

and! is expresstd <bus, -% or %,-. Nt'tictî it il i-îquii-ed to ex.
pi,-a the square root of a niimber wc .Isial lut tii. lligi bî'farî
it. a',s/5 but if' the number for wlieli wet file'iî <ls''quanre root
of is madie up of <wo oir nttire tt'ruî theu wt' ea-cas% tlie miuari
rtsot b>' the sanie sign in fi-tnt, but wi<li a lit'as faras <lit' square
root extenu',, as \1 if o.=, tir \7î(-! +3)s..

The cube' rooit i% expii-t'sed ii au '%inilai- ruineiitr, but willi a

s4111-113 in filic t'lbOw Of <lic igul, as \ ; i otIier roots «i exact>

sarne manuer; as -1/ \/ and sti ou.
lu ineclianical <ext hook% filit power- aud root are ofte'î cent.

bitiet anti eXlirCsset tliis 49. Thiis is i-ca.s tlit' %uai-e rovit tif
4 tubtd. Tier'ftii-, tule iiirnator rt'p-î's'its <hli uîtr aîiit
flic tleiiiia<or <lic rooft. lit <lima tam <the m<iii mre rofft uîf 4 - 2

ad2 euibîd equials 8.
Tue commtineN< forin in ii li th<is i% iieît stit ii enginint-ug

eclations is wlien ile cube rotit tifa, sitimlier j', sîluared, as 27 1
whicb is i-cat cube i-îot t f27 NquarLiedî. Tue cu«be' <'tii If 27 i'i 3
auîd j bquari'i t'quals 9. wlih is file' value' of' 2,7

One of <lic iiîtit fre'îue<itl,' îicuuring cri-ors iii algabr.iic caicti-
iationîiîa f5lic uiiiidcrt.ndiiig tif flic îîrouer uîst of tlic multiplica-
<ion %igu iii aigalraie quantifies aud funniila, anti rî'qîirîa specil
me'ntioni l<irt. Fui' iisaiîv'et have <lie qiîaîtit' 2.5r - in X 2.
Il is a cotmmuni crrtîr to s.ty 2j - in0 <5; tlis' itiliedt li 2
t'q"-inl 30. Tii is î'iitirtl>' ss'ioîg, as at mîiit'iit'% refictio< wiill

pi-ovet' <th<e student, as it ecarit rends' 25 niiiut% in x --. ndt flic
firî tepaii bc to mniIyls x iOX2; <lien, Ii205 whiit
is c'orrct, ;îiid net 30i, as atl firNt -tlîlica-r.

Tite àtudezît requires to i-cmcmber flic ftillîîwiiig idei, wii
nullein aIl Cs

Meultiplica'tion auJ division.sigi'î Cî(IXNJCT crie nimber.% togetlier
be<weun wliicl they oî'cuîr; plus niîîl <initlîts.aigus SEPARSATE <lieîî.

Fui- simîîlici<y anid accuu-.ue, it is a gond i-uIc wliî.î wtîrkîîg
witli complex formuiîla, fiu fi-at gte i-id tif bi-neket signa%, anid tiîeî
multipîlication sigus; filie oîîiî'rtitin ut'eomu<îuatioiiofimîil Iîi
becomes ait easqy task.

NoTE. - Ncxt issue wsiil coiîtaimî foîrmîula and i-île.s ftor sprisig
and levter safc<y va-lves auJt electrical formuila.

Ni-. Win. Cros chiier Eîîginter of waterwork%, Ca'lgary.
writst" I tlink tbe Newas i% getmiîîg bler as it grows lcir.

The Dardanelles %liiiing Co., ai Kasto, have just jîlaccd au
order wiîll the Rosiand brandi of tlic Jenckes 'Machine Ca., of
Shbrooxke, for a compilete miuiug pilantt fur ojierating <heur ex-
tensive properties in trial district.
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SAR.
Ilva roeît '.itriti about rî 't tlllit- %ere Ilutrlie ti ai

L.îîaî 1;gic h' lit stiS. Ft ieltie île.lal bait'iv plit
for invotrpotraioni.

A tliluaitil'. îi% h tg iiî',i.ilcdtl i Ille C. 1'. R. 1los 'ten h, Onti.,
ro',iiiatitc ligîti aig.

'lî llaniitîon. Gt.nll%lb atit Bin illL lZaitway are crcîiiig a
lilcW %talion1 ai Ite.tni.vîiie.

TIite Cornwatll Eletcînc IZ.ilw.îy Ccînîpan i.i; coîî,Jderiutg Ille ex-
teîî%ititi of tti ru..tdi to teiglillisig village.

l'ise Rteveltoke Waicr, I.iglît andt Pouwer Ctiîîpaîîtty wiiI wil
mtiliciu %li:trt". tIci t a n ccirie liglit atnd Ilver pilansi.

'l'lie tew clccirie r.titwayt i 4,utîbt lias Iîccn caînpitci antd
poil in tlc.%%t'ful olpcrIiaîîl. We hile Io 1îtîlîli.hi a dt!.wrpm)itîsî tif
%.sis in .ail c'aiy ;%%Il(!.

he ilv (Il Si. hlat .Qiic., lias jta'.t eu etia attraci tusial
lise jciîu'kcs% Macliiiic Cto., of Shecrbrootke, for two lire%.'tire! filiers

ivitl 4% ' 1îîi> tif ;.ýo.c:gco gaionîts iii itiuy.fatr itotrs.

TheIî K'ay Elt'etnit Colîiîuaiy. tif ll.tinitali, Il." bcciî di'.'.oived.
Jol) & i.yîîdî cotintue lise tit'.tt 1 cuiJatiies sirect Ithl, tilts
Tiinî.t'. L. i'ay lhatt'ntî'î lise Catiada Elc'irit Mttiur Clins.

liin lis%> Ksirect itorii.

Tilt %sititke lii 11 Ille Ter.ittICY aîrt'C' îîower lînt1Iti 'If Ille T70r 41811

lvc L.giî Cotsituai, a' aid Io lim~e liati a bati effect sillon Ille
teut' muunicipai il iu" ai. Ille cortiî.ttw liave decitlcd tt ut iii

Mr. J. Il. Sm iii lia.. iiîacil, a llroiî>.ilaiti b lis&- Cii v C.tîti; ari .
Tiuiîa' Iou t.It'cttfy lite st' railay. 'rite jiroîîucît.d clecurie.
rougis titi Ilie 'ix ;tid .4 t3t:r:er ilong tt gîigot '.viii co'.t abtlî

S1 .oo txcliîit tifisone liwî,.

tIle Ktxlîeî.v Ficcîr..' CII., tif IC.t10. Il. C.. %Viso lime at large
wtier lx.îwer siutr tilt!, ltla andt litirlitise ii%iiig lise Nalisse for liîwer

aud. lilitisîg. have ltacets sicir order ;uili lite R{oyal tilet ic Ctî.
for a 7.; l.w. S.K.C. gt'neîaluuIr anti ligte icc.avîaî.on
and ill,î tlr'.

Womrd cti:us rtirn Ota:wa tif Ille aîîîîtietioîî for a >oiuiiîiott
chter lit' a eouiîpanvy taîiîî.ute t:tqdtttni caitîide. Ila

t'aîi:hiitîtîi .sSim..a.oo.aitt Ille lioin. '%. C. iliair. IZtîfti,.
J

1IopeMi . andt a siiîtît'e tif' Caiiadi;til aii Aîîîî'rit'atîciiîît
art' atiiltg Ille a1Ilie.ttt-.

tiarti Sîîiîsl t'iighitict . aIle %'utirt tiait & %vart Maîîîîf.c:tîriiîg
Cîtitlîtiy'a fa..'îury ai iîîîiî, Ont., %v'a% rt-Icitlu bativy buîtieti.

lic %V., etiîgagt' tn îIlr.atviqg Ille reli'... oil auJ u.*ansisli ;Itlo uIl
foir-iî:î.c.. %%lîi ilst' tlaîtue'. '.iitlt'eilv ,lit' ot ilo '%tI r. Sitîîaf.tc'

litîtîîiîg Iii;% liairan ati si tkt'r.% off.

i.A. J. corriçt'at, til M.oîîtreat. at.''ti.din getitalig li%' ra'il.
ivay. Niats uîtotisgliniurliaîîî,'î, brtmrc Ille t-lo'.e i ile ac'.i. lie
iîow 118 llae ilt iglstta tîisI t'Itncclntie lisse.% belweii Moiiîreal,

Sil. Jaîi.,S.IyIacisîite, Shterbrtooke, MNagog, Wacl ,atij
oltier 1-nii antd làtupes l tthave lise roati einiptletd wgtibii or,
>'car frot lise liresenligine.

Mir. I'anuîuile Iliin, ouf lise taîvil of Baie St. i'ai, u , u
recet!teti a frantîi'.le fruits tlle corp>oraiont of tiai twil for clc..îrk
ligitng, aîîd l ise Royal t-.Icctrie Co. is slow itttliliiig fur itl a,

cle'Li rie. tigiti ig plait colnsistittg ai :t ion'liglit S. K. C. tilauo,
tjitti Ilte iiece%%sarv iauorî'rtandittn.eria. l'.e .îciti

lise pîlant will beL 'ii oteraliotl about lise î'.i oif Sîtte'

A tiiciiuî lias b..'ct residereti i% lise aiîîkal case tif Ili.- d:vc«
Moitîîroca taga'tuNt lise siatuttard I.igti andi l'weî' C4uînîîauuvl ofilu
dit'. 'Tite L.achitne Rap1idls llydratulie and L.and Cossilany. wilich
otiitisd .a cotîirtllîtg intertis ii l ise Stanîdard Cuiîî 1îaîîî, itîad,

t'xt'aîaititîîls preliar.aiuiry ici layiîîg .onidtuits inî tilt cil iîdettc i'
iacr' eti iîî..'rjîara:itît. Tite cii>' tîtjcc' and actut a.u lL

tfoii'îie lit lrev'ctt lise silîdî diggitîg. A It'gal itijtàtiIiti,î u
.%r'tsrc'd ocisjtiiig site cii>'. Tite maticr lias bt'vcîtari'u go Ille

MOONLIGHT SCHEDULE FOR AUGUST.
D):y of
Mîl.nih.

8 .....
9..

i2 t..

3 ..

t7.. ..
1 ..
14..
505..

3 ..
7 ..

294......

30

Ligli. 1 Extinguish.

t.%t.
'. m. 8.00

il 9.30
i.10.00

i.10.50

AN. 2.30
t,2.00

No liglit.
INo 1i>ght.
Nu lighi.
No iighi.

Il. M. 7.30
t,7.30

i. 730
7.30

Io7.30

7.30
. 720
i. 7. 0
t'7.20

., 7.20
i. 7.10
t,7.30

îî7.10

7.10
7.10

'i7.20

i. 7.30

IlM .

4.20
i .4.20

4.20
'i 4.20

Si 4.20

t. 4.20

No liglît.
No lighi.
No tigzht.
No ttglîî.

. I. 910
'i9.30

i. 9.50
t, 1.10
10.30

'i11.00

3200
.4 .1.00
., 2.10
t, 3.10

'i 4.20
t, 4.30
îî 4.30

4.30j
t, 4.3G

't 4.40

Totali,

No. tif

(3.50

6.zo
5.30
4.40

3:30

2.20

2.00
2.20
2.40
3.00

4.40
5.40
6.50
7.50

9.20

9.20
9.20

15S.50
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]ls 9 * so gCbe vittC St.

T boeJ o n, Lic ct,î4 .'eC

-1 (. 11 si:, 1~ ,a. compiete Plantsiasatlla....
.*fr, * *AItATURES NE-WOIflW

MiGa EBoler Coverings
N11 St.in Usetrs .ihotld sec the NE W MICA BO011ER AN» IPE

s ~COVEIRI\G. Il isIXi DURMU.E I, AI) A GIH
CENT \0\'-CO\DUCTOR OiFHIV

Full Particutans. Wiesserts et Titalu, Palcs, ?eTjmostale. bc.. * ft

THE MICA IGILER CGVERINC CG., LIMITED
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HEAD OFFICE: 65 FRONT STREET WEST, TORONT09 ONT.

BRAIJCH OFFICES AND WARE-ROOMS:

1802 Notre Dais St.
138 HOtuIS Street

- MONTREALI Main Street
HALIFAX. 11 ranuJiIo Street

NELSON, B. C.

- WINNIPEG.
- - VANGU VER.

C. C. E. ATRAZ;Gta:.r~ ~:1.sW II iE

THE WEST KOOTENAY PÔWER&
LIGHT CO, LUMITED,

have just cc>rmnced work on the most ini-

portant power transmission plant so flir undcr-
taken in Canada outside of the imimedi:îte neigh.
borhood of the city of Mlontrcal. TUhe distaznce
of transmission is tbirty tuiles, the lUne potential

2o,ooo volts, and the amnotint (if power to bc
dceeoped 8,ooo horse powver. For this import-
ant work the thre.ph.tsc %v.teni of the C-nadian

Gencral Electric Conmpany lbas becen sclcîed and
a contract aw:îrded for the initial instaillationi of
z,ooo, horse-power. The generators wiIl be tif
the revolving field itype,.tnd of Y,ooo li.p. capacihv
c:îch. In type they will bc gencrally similar to
thc tvelve i,000 h.p. nuits now being ins::,lied
for thc l.achisie Rapids Ilydcaulic & Lanîd Co.

Ploas. '-Antiofl the CANADIA4%N ELECTrRICAL. NEWS whon «Dorr..pondinir wlth A«verU@ers

r -.
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SPARKS
Mr. jolui B. Kelly. 111:1uua>gr tif Ille edc.

t rie figh: platt, Bllytit, Otit., sayu', Il 1

%vould vitt uitotiust tlle Ft.sEcTRicAt. Nii.vs
-il :unv plie

151t JcIc amms, la e lkiCtl%tahllet

:a ic.*it% tirk% tif ilt lost ais Rîîlîhîr Ci).
:41 lit. icrotîte, mie ofi îh&tr ç. i. Craê.icr
lt Irliitic-%. wittî whics: m~%tc :sud j0o fi. of
îedîr ptipe.

Mr. WV. Stewart. wlîo cotitro lle ist e.
t ric 1Ihgit plat tif I.îîc'ktiowv, iIi iiittalliitg a
iewç ptlas ils pi.tce tif the anc de%traiyet by

I lle hum iitg of 111- ttî:Is I;tut Juive. T'ite

fliw lant wiIî t*0vlsIit ofa Redimie dysîatnao
:îtîd t% îitts fronîtt the wotki of tIlle

Steveî% Natiuf.tctirisig Co., hîosidotî.

Or. J. A. Nlcl.e.y of %Wattart, lias pur-
clia'.cd front Ille Royal Etctric Co. a roo-
tiglit Illen:ta ~nL lic îocc% try rau-
foriters, atid i%~ in':attinic ait isicande.ucett
111:u:ît i% sise~ tm of Wafr. lie lî.v

about l0 igllt% wired opt. :ud cxpleetI Io
tî.%uc sise liglit t-rard Ott Aîtg'sIu 4111.

Lu.îCtîjaih ElcIriqte, ofîChitcoutimni.
Que., lsavc stiere.t%cd tise Iiglttig capacity
tif thitel itttt by dIl addition of :tnotltir 40
k. w. S. K. C. genratar. wlsiclt Ilicy have
ItLIrclt:I>ed frolis Ille Rlyail Etectric Co.
*ltvi addhitiont It. wcti ilnade nccea.try
Owviitg to, Ille grawtlî ofilthcir Istuwcr tratn.%-

slti%%ititi wa:I<.

Msr. C.rcciî of the %itigll.ttt Ekdcric
I.igli< Cil., ttving ltrocuîrci tlle francuiiuue
f4ir 182-1c.. ta' cattrnitced tise cr-cct*)n
tir & sicw ilow.r ltitse. 4o x 50 icet. two
~.ioric%. %ii,.ttîc b rick. .4std util lsavecvive
%iIttc lit rttieuig order lis October 2%,t.
Tise tlri....lt. la.nt wiII cott..i:t of a Cooldie

&MeCullouglaItigli %Iecd lde--l cttgine.
u iti ilr.atîit tw(idiect-ctircetn: dtuaino:

-sd ist%trtitieit. frot Sievcuîs 'Mantiuf.ttur-
itîg Co.. ti L.otîdoî.

Squal t. use 111M

TU1E EMPIE

send fki lessn.r:Iniat

iii Nontffll. ?.Q.

ELECTRO-NEIJROTORE. *ftfIOtt.l

- ~C.iI.tUO*. leIqA
1W tity lt.outand en.

Sps<ù4.Iti. aie qui.t me uý.1ofti.Aspiatuss..

TU0E GALVAWIC NATTIENT WORKS

C1hlod Accumu1atore Tekphooc No. rnoa

-t-s- II -OOLLYER & BROOK -oIs t-
ELECTRICAL EmNIERs AmD GONTRAcTORS

Fsrntates on a"t 1E"Ifcc !,stI rtel' ini eJ 09, aPplkiion.

Agents for U Cduso" Lamps Ji Roooe52 S&utiUdiwayMCambenMON TREL

G.C.ROBB CHIIEFENC.INEERt
A.FRASER SeC.TitES. HEAD OFFICE TORONTO

ATTENTION eztri tÂro

A GOLDEN OF'fPO'eRTUNITY
X XX

Are you destrous of purchasing Atc Lighting Nlachincry, Lealher l3cling,
Water Whecls or Shafting? If so, you cannot atTord to ni% tliis
opportunity.

Owing to extensions necessitated at our generating station, we arc obliges!
to discard the above mentioned material.

Communicate with us at once for ail information and particulars.

Tho MonhIuoronGU EI6lrIG1 rowGr 60.
.4m Il-- uQUEIBEc

men.. uiition ilic C.%-,xtisA,- Esi.EcTRcAi. v whîn erc.ung

wis aducrti,.cr..

THEf CROCKER TdJRBINEOuc¶:
111Z ecc payingcu

vis0o.tu drect con.

TR ux sinier ci fi. hicad

ATOR ai iwer %station of
Norili ýSltore flawer Co.. ai
S:. Que.

_____________________ r zind power r

THE JENOKES MACHINE 00. - SHEIBROGKE, QUE.

plp. a itt: 7nteCÀ A lý E C LN IÎ l carrespuiJ.s g wilh -Advertt,.rs

Ausut, ISW~
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STEAM ENGINEERI G
0.Ai.Uh7."80) lA LI@OMZ b*> ooeleil

r=3I COURE~t

£* ru. bt U. i taist UVI u fNiaIm.

PAT ioc'o
'11IWOIT & MAYEt,:3BTS. oOT

*Fe,11 ùbI of -Cbatred instituts
olpatent Agents. au3nta.

n. SM MIGon GFýfh fie

Spcat Danamno antiMo

Pàk and Infoemaimo O AppIoeaoe

DOUCE WOODSPLIT PULLEY
COMPANY

Offic. 74 York St - TORONITO

and our o1hu

ELECTRICAL SUPPLIES
I'UEIJt uni

61 St. Sulpice St. .- 4

0& ue.
MONTREAL

ThPackard Electric Co., Ltd.

Lamps md Transformers
SOL£ AGEN>TS FOR..

Ss*heeffer. Recording WVatt Meters

00 ST. CATHARINES, ONT.

TGoldie &
MANUFACTURERS 0F

IMPROVED

STEAM
ENCINES

.n

BOILERS

WoeI Machis
Woud-Wolkig MIchIIN[J
Saw Mili' Shingit ad.'

flic and Burgar-Pruof
Safi$ ami Vault Douse

._Xsz'DLL HIGI Srzsri ExcGNr, DIRECT-COSN.ECTED.

SPECIAL ATTENTION ac4oto'IIO" N1YTSAEIE
uisthe «*lDR*L" lIGE SPME NIGIEN, Cit 01 wbieb -afflr &bff. aabtàtVacîulied G Aipdy ucc7a ýo»i at LT,
tg, KIecUc utin.a. Set l*liWy", xtc..+_.G

ONT.
Pi«». menton the CANADJA74 ELECTRICAL NEWS whon oorre.Do1IdIln with Advert1sers

McCulloch Go.

Aýu9us1% -1s9ý

IRa1iwau 6036b and strectoGar I T IU
For cither open or closcd cars-made ta fit any Window,

ARE I THE EST INq TUE: WORtid».

We'also manufacture a New Special Materi.al for Excursion or Open Street Cars,
wièh is peedectly waterproof, wilI flot fade, nattier in appearunce, any width without

a seain, st'ronger and cheaper than any shade now upon the market. Cin be seen on
new cars Iately erected by the Toronto Railway Co. W'e also carry in stock every de-
scription of Railway Coach and Street Railway Shade Cloth, Goods, Fixtures etc.

Wmns FOR PAkTiCULARS AND SAUri.ss

Mcnzie, Turnàer & Co. sb"A'UF--, , -Toronto

CqlqADIRe ELIECTRICAL lyaws



IV. AipR4 La

TELEI'HQNES

TELE1'HONE
SWITCH-BOARD$,

THE OTTAWA POUOLAIN &

30TIîCAu NEWSA

O. W. 1-iENDER,8O$ýý>ýý'
Contractor and Manufacturer
Electrical Supplies ...

ELECTRICAL CONSTRUCTION,'
Street Railway Car Fittings, &c.

4k4 Bulexivy Ste MONTRMalýt

là D DAU li y f OTTAWA,
WIL1UU et 1JB L ON~T...

MANUYACrURERS 0F

for ail kinds of Arc Lamps, including cored(Jarbon PointintSand solid carbon for incandescent cdrcui~
-%ZaI o.

TÂotor Brushes and SpeciaItiesCarbon for Te1egraph, Telephc
and Electric Light Supplies.

fi>bt C0008 ouf%

in orcelain InMulators, Cleats, Door Knobs;-..
>ne P and ail kinds of Pressed Porcelain fo'r,

Electrical and Hardware LUnes ..
~RNTEED TO OIVE ffliapnoOTioN

j.,

A J

TroRmc>tqo
22 FRON -TET PERSTgcen 7 THE J. 0. MCLAREN BELTINC M,. moNTrREAL

YIILOAIIZED FIBRE COI SABIHD 83

SOLE MPLNUFACTUEERS 0F liARD Y L A IE IR
lia Sheet8, Tuibes,. Rod8e, Sticks andZ specdal 8hape8 to order. Color8, R£d4 Blacle and Gsej/.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATIWG OAEIA F THE WORLD.
FaGtoru: WILMINGTON, DEL. OFFiCE: 14 DEY 8i., NF~w YoÈK,-,

~It6*I~ordSand uflnunlGiâtrs
FIRLE ALARM APPARATUS and

TELEGRAH INSTRUME-1TS

r


