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AIR COMPRESSOR AT LE ROI MINE
Wîî.s i k clainlied to be thle Iargest air comîîressor ever

Put Ili aperation ini Canlada was recenlvh iîîstallect aI the
L.e IRoi minle, Rosslaild, B~. C., by the Rand D)rill Coiln-
liants.v of 100 trasvy Newv %ork. f i was bluili ai
tlieir Catiadiani sIîop~s at Sherbrooke, Que., anl ks sliovii
iii the acconili anyilng il >ist rationi.

Thle sîcan'i enid is of thle Corliss cross-conlipounid conl-
tien,..ii- type, %sitlî higli-pressure cylinider 22 inchies
in dùînieter h',. .18-inich strokze, talihîg stearit Ilirotigli a
piple t) inehles iii diaieter. 'l'le Iosv-pressu re cylilider

0on the opposýite "ide Of thle mlacine i-, 40 ilcl2S iii dli,--
ilaîter b>% 4gS-inicî
si rok e. Bot Il

C-s lndersi are tii-
ted ssitlî the Cor-

valve', Isili \va-
enii Listh pot,

slstlegover-

gea r. the spL'Cd

c.l~ govern ie
frOsii sixc or. cight

revtifiiIsi I h

herof revoltitimi
fier mimnute, de-
piendiig liponl IIl
.tlr presure. i w
ma;ill shah kf is 4
inihes iii dia Am, %Tî'ii~, stIF 1,

mleter liv i - feet
liis' aboutîn heI i ite

i. bu ,500 poundits. s>, ,ii .s ite>

ssthti cranks pressed oin inter immense pressure. TFhe
caiinecting rad fargiigs ani pistonl roc) forgitngs are %vell
.uid L.Irefiiliv filnislied. Thae ai r Cid or the c macl e is%
Placetd îalîdenîl sitlî Ille steaili1 cylisiders, anld is al1sOofa
thec ouipotind type, (lie hiil-presscîre air cylindcer hing

'2nimlie% iii diamleter 1w 4.8-iîîcl sîroe. Te valve
moltionî '.alving these cyliîîdcrs ks Rasid's mios* eco-
floniL.iI ts pe, b einig iii Ille forn i ofieclhanical salves.

'l'lie usýe of thlese valves inistres the Iilling.- of tlle lowv-
pressure cs'litnder svitlî air at anîasplieric pressure, which
lac> I:art-ely affects the efliciegnc% Of the mlachinle, for
were UIl cylinider eitlier îlot comlpletely filled, or wvere the

air flot anid expatnded, ini just such a ratio would, it is
said, tlhe eflicienicy be decreascd. The iiîlet valves ofitie
l0s-Pre-sure or intiake air cNlitider are surraunided b> a
hotil, %Ishicll is conîîiccied to a flue for the initroduction
of the cold air froi out of doors. Betsveei Ille laighi
and loss -pres-sure c) limiers- i-, an1 intercoaler af Ille Iatest

1897 No. 7.-

type, tlîrougli sviîiclî(lie air jiasses over a system of'
water circulat ing piples anld is cooled ili the process.

This gialît comipressor- eîgiine w iii lie tised t'or runniiig
-1il the pups anid hloisîs ai the mille, iii additioni to
operatiiig Io drills.

NOVEL METHOD 0F UTILIZING WATER
POWER.

P~sîi'uiî..i~ofi a liews imethod of titilizilig the I)osver
(if tallitig ivaters are givent as fiuilowvs iii tlie .àliiing ;înd
scient ihc Pîress

'l'li essentialI prinicipal im oli ecd ik the coiliprcss-ioni ot

(Ii l i, os.Sî B. C.

atir liv the force
of' the fallînig

ssater, aild thle

coiiiplressetl air

" sed to drive

or lie irtaaismîuiedJ
t 1 a d.îstice l'or
thle saie pur-
poe Frcînî a
tank or a stanid-
pipe, ili wlii
tlle ssater stanlds
akt t lie Sallie level

as alove thîe
dami, tlle %vater
is pernîitted to
lîoctirdloss'na pipe,
arouilid %who.se
ba:se are a iasll-
lier of fioles, atf-
nîlittiig air fronui
tubes runiiîiig up
to the surface of

the %%.lter. *''le atir is sucked iii anîd comipressed Ils thîe
svaîer, anîd thîe tsso are autolnîatici11l% separated [IV gravi-
tahioi, thîe air passing mbit a storage or s>apply clîalîîber.
m[ie inicredible stateîit ks muate thiat froîîî 7o t 0 lier
cenit. of the latenit enlergy iii the fallinig waîter eaul bc

rcleecd a vailahie iii titis hrimmîer. Tisi; iiîo moîre
thai a turbine yields, but the latter canniot tranismit its
eîîergy ta a distasice vitliiin the iinterpolaîîioni af dynanlios
.,xîd tiî.îars, in Iicsshd sorte Io.-, of poiver occurs. 1 t ks
s.îid a planit oper.îting i titis lîriniciple is to lie inistalled
t~ thîe )oiiioîi Cotton Nlills ili Magog, le;ur Mont rent.

Kioc#;. eniergy ks the eniergy ofi motion. Tiios, if a1
flv-wlîeel is ini rapid motioni it possesses kineîtic etiergy.

1>otcntial etiergy is the po.ssibiHîv of doiiig wvor pos-
sCese b> a1 body. If a liecas N stalle i% placed ai thîe top
af .1 bligl buildinig it possesses poiei>til eiuargy. If dis-
laâged it will do wavrk ili falliiîg. 'Tlierç isý in Ille stonec

the possibility ai svark.-
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THE " ECONOMETER.»
Tisi: follawing is a dcscrilitiai (if an inistruilenit, called

the IEcollianeter, dcsignced ta inidicate pcriniancnltly the
coliditiaîs of canîhutstirni iin boilcr and atlîcr furniaces.
'j ..~ »çapparattus is iesigtid ta prcvcîît a loss of licat re-
sultinîg franil ail excessive aiaunitt of suiperfluauts air
paissed iliraugh the fuirnace, anld whiclî lias ta bic heatcd
ta th li ligl telmpleratutre ai th ei xit gascs. If just as

imutch lir coauld lie caniv'cycd ta thc fuel as i l nccds for
lierfect combnlustion, tlie comibus.tioni gases %vauld conl-
taini about 21 lier mint. (if C 0~, as atmlosplîcric air coni-
tinis 21 lier cetnt of axygeni. Carboinic acid beinig
firnîc l>y the combuistion i of th carbani with thc axy-

genl aI the air, it fallaws that the perceiltage of C 0, iii
the gascs is largcr tic less supc)rltiuas air is admiittcd ta
tlhe furniacc. As tlîis inistrunient, shows coiniitausIv
tlc aniunt ai C O, iii the gascs, it is a licrnailent iiidi-
caiar ta thie ,,tizer ta regulate its frrinig accardinig ta
its inidicatianis.

The lîc lai<>niiter canisis ai a risiely adjusted b>alance

plus of air %vould be shawni by lawcr rcadigs. Thlus
tic staker is elnabled by prajier attcnitian anid regtili.
tian ai thc daniper ta get the bcst possible resuii.z irom
the filel.

The 1Ecanamteter i% bcing itntroduced iii the Uniicd
sutes al Canada by INr. josephi ýVilckc.s, ai iol-no8
Fultanl sîrct, New York. It is largely iin lise in ilost
Etirapcan countries, anld several have also been ins>tallcj

ini the Unlitcd States.
MNcssrs IL. cac & CO-, 7o6 Craig streci, Mont.

real1, are the agcnîts for Quebec and tlîe eastl r >a or
Otitaria. I*Icý îiif be glaid ta give ;îny furiher in.
formiatian.

DEVELOPING AN IMMENSE WATER POWER.
'1'îrn ýVest Kaatetnay 1'awcr and Lighit Camî:i.lv,

Liiîcid, whiclî was rccntiy orgatiixcd far the puirpose
ai dcvclapinig tlic miagnlificcnt watcr pawer availahie ai

thc Fails af the KoCoteilay, ili Britishî Columbia, tell muiles
front Nelsanl, lias just ciased a canitractCfar tlîc hvdr.tulic

eniciased iii anl irarni case. Thîe gases are takenl fram
tlie loiler, le(i thrauigh tîwa filtcrs ta retaiii the dust, atid
ticii passeti throtugh the drier ta rciaisn tle tiaistuire.
The gases, licrfectiy dlean ani dry, eniter the weigliiing
globe iS. The C 0, bcinig io, per ccnit. licavier ilian at-

mapc ~air, ffUIs, niixed wvith tie rgases, the iniside ai
ibis glatie. T1he heavicr ils canitetits, the marc il. is
lawercd anid Uic morc tlue balanicc inidicatcs. 'lle gases

cintcr 1w iiet pipe 23 and i 8, ai arc (lrawii aut by 22

ta tic climnciiv. 'llie chiimnciv suictiosn inicrcascd bv anl
a.spiratar 07 the sUc ae canîititaull frani tic

limier. l'li 1E'canamcîctr is fittt iii plaini vie%% ai tie
stoker ou a cool %vall or board iii order to cool the
gases dawni ta ttspheIiric temperaiture. Tlîc insbide ai
the Ecanamclltcr case ks canistanlvl supplicl witi suifli-
clesnt air throughi a~ir inilet 56 ta bc able ta wci.Th

C 0, il) air. Thiis ks aiso dramri affIo ta ei clhiiey
ulîraugh clip 2 1.

lit practice propcr firiiig ieanis ironil 12 ta i5 pier

ceuît. ai carborîic acid inl thc cotzibustUouî gases. A sur-

anid cîccîrical machincery, ta dcvciap 2,ooo aorse powcr
iiicidia-ttcy, the uiltimate scapie ai the tindertaking
bcinig tlîe utilizatian of Uie fuîll paower ai the river ai
tliis point, cstiniatcd at fram 8,ooo to îo,ooo luorse

limcr. At tiîc licati ai thc cornpany is Sir Charles
Rass, Bart., wh'li is largcly interesteti iii iniing pro-
perties, ani with hini are assaciatd Mcssrs. C. R.
I lasier, Fratnk Paul, anti athcr influctndal ani w~ell
knlowNv capitalists.

Thli scrvices of MNI. RZobert jamiesani, farmceriy en-
ginicer iii charge ofithe Lilooct, Fraser River 8& Caribou
Gaîti Fieldb Co., Uimitcd, havc becti secureti ta super-
vise thie entire uuidcrtikig, aînd his %vide cxperieuîce in
niinig enigineering work oa al kinids wlviiisure the miosi
efiicicnit wvorking out ai ail tic detail appliances sieces-
sary ta apply tic electric pawer ili the ilast satisfac-
tary niner for iinsg wark.

Saniie iliterestiîîg deutils as ta the clectricai feaiurcs
oi tue scecmc have been mladc known. The apparatus,
wlîicii %ill bc (uursisheti by the Canadian Geticral EL-ec-
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trie ctîîpamny, L.',nîiîed, wvill he 0( the tlîree-phiase ailter-

natillir t% lie, S'amilar ta that tnow licing inistalled ini the

laIrge 1twrplant of the Lachine Rapids t tydratilic &
Liaid Comîpainy at Mont re.ti. 'l'lie initial gcneratiaîg

phltit uff ii CttSItO two tacliies, of the revolv'ing
liîeld and st.îtianatry arniaiture t) PC, 11.1% ilg a caîiac'ty of'

1,000) Ilor.se powver Ccdi, tri wliicli the current wvill

1,ass tlîrouigl step)-up tranîsforniers, raîising it to 20,000

violts, thic igliest pressure as yet uise.l on atiy electrie

trilSiissioU liiie. At îliis liigli pressure the eniergy.
îî'tlI be earried to a sub-station at Rossland, a distane

of tlîirty' miles, %wliere it w'tll he reduced to a1 Pressure
(If 2,ooo volts, l'or tranmtissiont theUi niotars tised in

coflilOt witli the different iniing ciperations.

vrie clectric power wvill he fuirnislicd f'or operating

trattiiw.ts, laoists, lunps, v'ent'lators, stanîp nîills.
'oumpressos, drills, etc., aînd will bc sold ait . prCc

wlîiclî, iii conîparasati witli the present lîiglî cost ai

1,ow~er geiierated l'rorn coal, nieans a grcatly reduced
expenditure in this direction by tlle difféenît in'ing
comnies. 'l'lie niaclihery is niow in the course af

ctist ruction ' and the plaint is ta be iii full aperatioti
earl' i thîe ('li.

TORONTO TECHNICAL SCHOOL EXAMINA-
TIONS.

sainnotinccd in aur Ma> issue, %ve puiblishi below the

:îniswcrs ta tiie rchnicail Sclîool cxa.inîina.tionl questions
iii Eleet rical Engineering aind Stenîn and the Steani

liti1gine, ais furniislîed b>' Mr. Jatics Milne, lecturer iii
titese sibjects. 'l'lie warking af the problenis iii 1.lc-

trical Enginieering is showvn in f'ull, but in the case al'
Steaiii ont>' the anîswers are giv'eti. Shaould any of aur

re.tders desire ta' sec thîe working onit af sotne af thîe

mii.% dillicuit of thîe questions we will be plensed ta
pnh lite baimle for atîr Auigust issue. For the ques-

tiwns in 'Steantî and thie Sten Enigine reaiders aie re-
ferred ta tlîe avnimber of' the hiETIA.NEws.

i. M~ ia tl;t titi oisnî î'ttajîîre f'or tIeteriiaig tititailînîllat oi

tirregit tas ille;tsîît'l tite 'l'aiîgt't i' Sisie gl atîi'e
%vnrk oiut tlle ftirîiiiîiaî. aid itake thlcet'sa~ sk'tlo i t is

tite Voiu' rî'wr

Axw.-Lt. N Yt relîreelat the lilile ni' th oit iait sieetile
ilmig iii tlai iiiîagîîet'i' îîîerîi'iatîî ati Ntlll)tse A O Il to represclît
lt'e tirc'tin tute lieetile li:î. vssmiîlied limîier thil iîiîeîa.e ni tilt-

x il

:0 1 --- -- -

IlI lve oi si, r. ii ati tit i:mi Ji. Wlît'rt ai No ofni'itl' ofl

%Vire. r i'aditi'. niftht' coul, .111ti Il Ilte li&lritiiit:iltiapltI. lu
Trliao ils vflt'e j% abolit . 106 C. G. S. ualit'.

li Ill ltt!si galt lîit'i er, of't'ain uilota'irilg Ilt le 'l'' it
iintt Illv e oil i j'.t irîi'î ri t j'o as 1 >limeî'tlt' »t't'dJî, %'Jî'ii'iî

oi t*-nil rsIe, dtle t at tilt flsrit lî thet mi i% t lîure'i're tîiriti '.tiil
fi t hem roitîd tiiiti liii4ill the lîlalît'! of th la oil anid th li'tiret liotifn

tltî'd'.ae once't moître pa ndletl. III Fig. _-let N V - 1tilnrK'ilt

îîn'.ititîi of thle tnil a m tt'it'l ia Ill l i.tagllt'th' ailes itiit kiîld A Il

x I

o

A

-------- H

Tts ZL

fiî t t' t t'îîtimig tii '.t'iît livei' il riglit tilglt-'. tii tilt' iilet ni' tle

coUl. buti %i 'll t end tbliîî. tilt' uîtedie tîat'l ti t Ilie ilit'let'

i'riimi. I Ille it atttilt' i%.at rt''t tilt',îîiî'l~:ini th li tretî

-ilO le i. o:

Ir 0 l li

il -siC fdllcis
Il 0il 0.; 4

Il '.hIa. < 1'

tir- C ini C G S ti1ht
2 r it

Thi' (tu teati.;cl.tl! kn. %i Il miei

-. I 10w v îlivoit tiett'riiîî til-t'vlt't oii iuiiksio'.'. rt'sit-

.1111 e if tit %r %tl)tt' saq lî'Ji at .1 t..îî îtolttttr. lh<er"i.tn

tif v. lgi aî' ita i . tti îîr .it i .t kîîîilî E. M. F' ti . liai ite'.

.Mir'b, ttî., aîrt' lt't'ssa.ry f'tr îii:akiîig tht' siet!'.trv 'ilitC jls

Il' '.'lt ineter li.tis 2,000z tiliîî'. R, ltait the E. M. F. i'. 6oo volt'.,

wvlît'iî Ilie 111îîkîînwiî [ R ', Puit il' dr.'îiit v.tilt iîîett'r 'ltlw.% 375 .';t.
s'. liai îi% tilt vatltîc tir therts'tie?

Ass'.a-t:-t)ikitssilrt".iNtîit't 060.6 oli.

WhII;tl a slînî' :J.'lliîetî, iip :1 lic''t: e ofl. i mm'i.

golmi %V.a' ii Vîe'iu't, a tilet'tt*oii tii ao» w:îs oii'.rvedt wlît'ia Iat-
ter>' kt". .as iire""t'tl. W~itla %.aille lIatters' auJ diîint rt'îio'.t'tI,
tlître '.'.:î' L (ilt't'ttiîîl tIi' j wVlieli aL '.'rtatii rt'.Sm't-tIiee s'.a ia tilt
Cirti. l)eteriiiiit tili! '.aliîc i' til'he'.saî' 'I'ia' esj.:am'
tii' tue ga''aiiiit 'I %' 7.920 ti11111%- ;uti thtIlleiîiiiit --' 9tîytli.

oiiit 'iii tlie t'.'ttiiii th litittèéry. rea.:tît .>tkt a .keteil

ti' tit araig'il lat t l(iî'. cleit' ly hotu voi arriht' at yoir

--'E

'..rrt nu. 1%t iitdi.at:tla %%II mitic te r,'.îiltiîat oi' tvii force:', %iu,.

III.: for, t :WlC. r t'xertt'ti i> the li'iirrtit mîîid te liti'iit.îl tossi-

poile'uînt'li o tît liaimgit'thimiî 11. Silict' tilt' ia't'dle i'. :ît rt''.t

.:'r liClutii,'îîtl' niiiis'tr '.iîI'. I' eiîîi.ai. i. v'. - r . Do

.0~~~ Bu ) -a
i r r IL1) 0 Do0 Do

'li i mjmmlttv i 1. t-Iu'liitt taiti S iriic Ni?' ni' tilt' iast rua-
Sr

men'it. l"roi tlle tiaut'ioîl we et' t laat tilt' tit;t flt'Ce.Nsa% r. (le- tt'

t'uulîuiimig Illet'uiioiiiit ait calrment îa tit': Iageait gat: lin'c'ac

s îilatg. X Unkiowil e.'titc
G 7.92ý0 tillli'.. (- 7,920 tiiiiiî'.

ti,. aiO(1

(....... Bki,
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-a% l il 4tlî''ine iti eîîîîaltiî (i1 ) as' ils ( 2) ils en

(X~ a G #II k d, -lR a IL; 4 t 1 k il,G S
olli iîg ic lili , oes sa: Ilaîd .ellitig k

IN t G) i, (î <Z d,"

G
mîid eiîtl It igllei waaî, 1 gîVemI :tbtbt- %%e t't

N20.00)7.920 tiiiiii% tir 2o iiieg%. tàilIy.
'l'lie elet oe itct c(îîîivatltît t(If Aile i% .000;4. l.t

lviîir.-il inmetetr. t lit? Gerna:î iver %lisit Ii;viiig al resi,.tatV tif
.ait o m..*aii tIlle resi.talie ait' ils l i t:ttiieler itui t Ilie etau ii

%vrie.. witl Ih ilt.i .8.iîtili il. altit acuiiremît iituaiiltrit
luîeen fais 4. lier hta. . la ke a <liagramii %licîv-irtg t(lie arne

tilt-lll.

Asvi.-Cilte eOîlil ivil i' ý M)îî.îs.034 gi'iti%. tvletti clitviii.
cteI teîîîiitîltell.

*.Aiiîitiiit ail eîiireiit x elvrti clitetil. etitivatlet-si t lime iii

*. 4897 Or 400 x (x(.14xlxO Sax)a it>iihigraiii..s will blit('i

liiiwe.hitiIi t eeder juiiicîitini% i% 6.ooo act. Thiet~îîîe
r.itaie 1% .08i7 tiiiiii îî..r i .00 fret. 'l'le t mo tîit itiltwîre'. :art-

loeîpeît-t %%ît îu a oi' îitu (tili- jiiiilctli luit). ami ;it fle tut lier
tll liitl'. c(I lie. kitii are t t t.tclit t t Ille terilijial'N t Ile gl~i

iîetr. A~ i 5taioIIIII reNi%t;tti-t ci tif 200 ilts i il t)> tosiiitetitl
t o tige teL'iiiiial'. tf tIlie gailvaîioticieter, liait:ît a tlmsttit tif -,0
t uri'. irossi catite tild Ile palle ai' a 4.t'ill lttery i.% ttieet Ile
tIt lier pilae beiîg aitcitta grtîimit. Ili t li' Itî)tiîIit lit re i.. liti
îiu'ltet joi tif ft- li ietidlv. Filial hIe loea.titîî i t Ilie fa ait a îît give

i'talicit'li fei Ît i'roi tit lie l.îstr liotise.

a

V4
a) 135 iNIIîî...

tota lîîig h 4y .2<14c toliii.

o.. tiisl ti 1>o y.et

ir il 01 1,750478 t it o r i 7-l d200 feet.

ti . lit i '. t lit' ..llo e i't vl laitltt i't ti i g t li aha i i".ioî ? lt

1* 1 l< i tinîg lilvt I l t a li *r..k t it t iii dtiil, t%-4 1' 1

î.liui. e eau -- l fititici is li 'iaîeer '41tr ti iiive i d 'il'.i. tis.r

cttii tr crii whl .75 782.t il ' tig 78 liiittr
7. Vhiatîl. t ul tî il i >etiet tî'îiîe de lîritailî

'lIs ssov tai. tige 1â nifi tîil.vrc ti :1 u :g itî iid î s . B> i

. ieu i' l i itit s\.l îî îit. N..tîm:îîe scdiii 't imi t e a 4wt A at' iti i sn îi, r

Irtiii\ 1>011cl %%&- gel.

ltigm'î lit mvi ac 1Aip n'

ail

N1. mil t.2 ilil tairîîll% i

\,lIi\ . x 8qe94

Frautilii t.uII at i %îive Ne tlIat tiletaaîetse fair dei tnin.
iutg I lie pvtrîîitiIiitv, ta, tllit siiecillceitiiet ivit y l'ar iii:igietic
hue.,- tor îîîiî ilimî tg Ilowtr tif st e mîateri:îl %iiieli lifl'. a wetiglit of
Il Ibi'. twill lit Ilie illowîîiig :Tht' area iii stitare imiclie.. (if tilt

iigiitet, t lie lesis-; i' î cr ti ilee: i tti iî îlier ti' :îilit'ra

S. Ai viirreiit (if 2o tisiperes. lltmwiig thlioigli a rs.ttîetifI' o
tliitt', liea tt 20o il>. tiif water rouii (x) tai 70 Fali. Ilit%% lonîg %%.a%
t'urrt'îît illwiîg, %tlslî~t)uig thlere wa. ilo loti'hi li atiatioii ?

- Lett j - »ult'VS eitLli t!al tlivatleîit.

i Il>. tg. l'all. m i047.3 Wa.ttt..

J Il Wîk liîeC t
v.lien' t aiie iii seetiti..

t J IlI 8047,31 x JO(70 - 60)
CI Rz .0 20 I 0-t

9. %Wiia.t i. tIlie eflit'ielley tifit ceclrie silittir wlît'ýi rttiiiiig UpI
tto ils iwmiiiii? I'mv il.

Aysîvu-:u. - f~l iff éuit. -4. stacitlîg stîli (lie eîirreît li i %vif

tllv t lirtitîgli tlle v.u.dui .li lie - . mitrre E - E M F tg i e1îîI

-liait t'oiiîîte E %l Fil

t'.,eflil ltîirk =C x emiumîer E .11 I"..cmIiuier E .1 i.(E C.h E i

N\tirkc %I)esit iii lieataîg tht' ctiiîtiueîors = Ct R
To*tal. wttts = E C CI R t C x eoiîîter E M F

CI R+ t aittr E M F:'~ ~ Ž
lut CI 1% = C x etitlilter E M I.

wlit'Iî %lltlws lIitt tiilalli Ille tota lîitîwer miipijlied i-, Nibtiit in
ieatilig file Nvires, .'tit tlîatt thle ileclî;îtiica work givemi Oui li tige

iitîltlr i-, at iîxitîtigîî %vliciî tlle tirrecîî i%. redtîeed tti tîmîe.li:eli tIlle
.î rî.îîgtli il wattildl lie if tilt- suffor wa%' %tasîdisig, auJ ils% c.t!ietcv
i%. tliercitîre Im4 tir jo,

la. I)t'serilî- tlle ~rtisi tir rIliiii'.ai w:.tttmîîeter.
A.-sv.u. -Thle *Ilitii.oi w.Litiîetter iii sîtiiietitiv '.vell kiuan

tlaî liti dtstrilitiîî livre i. 'l'liary Te liiltIîV.'îîg sinat îirae
luii et'sig. to siiît. regarti-liig ii Aran i tete.

L.et E~ m, E M F t1 -service
C =ctirreit

T1 teni tif' mie a'.cill.atioii t(t' etîrret c ock

9 g r.tvitv
C. E Il î.;iagmit.tie fire

g g C. E. 1

g Eî. Il. '.g C. E. l.

g c lg C. E. 1.)

. . . Il.Ig

'ttitilti lie verv '.uil i tiîiàlî:ttî %d itli gr.ivitv tlie!rcft)rc .e

1i1111i 't)l. lie vert' sîîî:ll etiliîlired wviîhî timlitv.

(i ~~y = t - -L'Lver. iearlv
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m CC. mieari, tir tilt! raIo ' f io. ini thle seeomdl(

loiR- î.îimam. vlîjclî j., diret-iv prpo titolai lui C > .
2 g

11. M iea dj:îgrmiii simowiimg Ille cromîmeclaiouj i Ilme llrtm.im or
T*iîtisi.i Oiitl(il are dvmîlammîos. Ma.ke sîifljcemîl skel cimes I o
Mulv lluim.male Ilie Ciîamges thlai lake plaîce it ot1e revolimioli.

%iwdsrjm oime formi of regulmimor for are mmaclmjmes.
.%s A dIciailed dc.,cCrj 1îi tif îlli. k nul ieee%%Im.y livre.

12, \%' bal (foc- Ilme tom îîme of a1 iiolor deptmmd ami ? I'r-oîe N out

Vliei T I0 (l Ille"'m p)Oimîid féCt aîMd I lie miiimiî ile 8-3501 b irillg
polt let t0 %%"Il t.

liit K i, prîmporl iommcd Io tIlie simeccijf lime Ilmx N j., comi.,tamît * or

mi_ Ne ii

limev. er stectismd. Ne - No. (il ecoidîmelors.
If ne ma uliilml e Ili;j %.aIlme of I. iii Ill li jrt eqmatijoli ive gel

il Ne Il

'rNe . mC xi.li

Shoinîug il:iî Ilme loiue tli-Ipemmi. ofil ou) Ilme verrent :1 iii Ille
il m'e N.
s.j. Wiat Ido yoi iiider.imd hy itle Il Comi.mîmi" of a gmlvmîio.

immeir? \Vhat:î data do vomi reqîmire in1 dat crimîjmimmg il ? <3. iv it
t.mau leid sliow Cee:î y wial ;., ieml bw jt.

s.. T.îke the Çr,.ît .keldî lit qumiom No. 3, lOgeimer %vjili

R ''aiReisîatice 1( m mmcg iGS' 1

GS

Giaimoitimet er Ctomî.iii - tegrcee. delleci mmi tiîoerîf hIltii

s Ro

.iîd jf 'we tst'.imie i= 2,00
tlil Camistmîmî 1 00,279,200 oli1mi1%

or Coisttammi ii3 mîmgoli mmm.,= ico.2,8.
TliN mimiter relîre.%ctil s thec deliectimou i lai wotiid lie ;roiiced

mit Ilme scalc jif luec wmî; m iegolimi jin cj remit, if ili sImîmmit wa.
us'd ; or if i almi w:m. ini circuit lure woid bc loo, 280,000 die-
gres. IIletlclli.

Emsamille Nlîowjmig time wvork'isig afier comistami bmas bemi delter-

Cable -00 iiiicum, defleciomi s000, coîtl o0.28; wiiîi% t,.hie R ?
IZo al=100.28

R ~ ~ ~ i =fai= ~ 1.00-'8 iig'i.

Rmnmjs.mimce lier muile=o. i.6 megs%.

SEMANI) 'l'îE STEl-A.N E-NCINE-.

AN . 1 1à 0 f i.ds- 746215.2 fi. 1(1-4
.?. Cîiofft/tm sîroke.i6.ii,.. ..
4. 17 ilL. djammm. I

3. 70 ibs.nary
6. 1571 su.- fect - P4 ILP-i

s. (t) m (2) î88 (3) 2.7

Iil. 6s'/ýloi

il. OS jin. OpClii 10 simi ; foul port opeilig 10 C la't.,
mlc .Jgu Of Imle va-Ilve lra-vcillg 3i'6 i) l)>*Ist Imle edIge oif tlme post.

mtiod. Th'ie te,-oiiil.Lsiy;ilg diagrami !showVs iow Ilme position%

Sarrjvedi I, front whici i i% j, ,Cemî ilmat Imle piul0li i, I? in.
ii esiii of stroke wliin adiiijsjomî acs place ; 18.4 i. aI culi-

f. _3 inI. wvimcmi exiamii 011dm. .irid 4,' mni. ai Colt iresom
[Thie hast part of lime c1îmciOlî IMaS bei OimîjîîCdl, as t i i fliai

ar'ci Ille workimig. Farîlmer expîlaiaiom 10 miio.e dcsimaig sallie
~Il lie frciy giveti.-J. Ni.]

44 2.3.45 1.1.1; 8.7 BAIi.' ; .79 eflicmitC'Y.
i. 5.9 ihs. water.

I . 14,1 lits. 1iiflt'lic' ;IlM k
î$. Wommid laite toti mîmaili s:me'te loamîwr
ig. l'itl i 2,. i 6 i'-, 3.328 m.miL lII -4 iii. for sisiglv. doublme

a 11 i triple rivel ted john. lic D l. )a mil. of rivCl. I '044 ini.
sîremîgîl (ifjoils .1% Vomîmîared wjiim orgimai plate -.. i-' for sinigle.
.64> for doubîle, aimd .77 for tifl iple i djint .

'0. 4 1 7 lM!. Ver st. il'- fOr IOMMîIjiîdimmîIl amui 153 Ib% lier ml- mî.-
for m:msc.esam~

'l. A% til tables are aiiwç aIllem exîmilîaioli Ile total Ileie
mmmmî%f lit e:alculaied fnru i l ime Kg î<*m. Voilef elihih avy S

h.V '. 23; 10o.6 Il)-% etîmivatlemlt 111011 jîr; to f an î l ai 21 . ili.

.2. .P.tai l pre,ý. CNi (K) Il).; t.E .ai jilteruied.
c) 1. 24 :îndll I kb. Pm.. 111 th lm ow prs.;dj:îmî. ci' 11.1p. pllomî
2(m>)ý Ill-, iml crmmeicdite 46'/2 ill., 10W ir%.72 iii.

23. 9 78 Im.p.-

QUESTIONS AND ANSWERS.
SumscRmîl~,"Ifai, Que., wvrites :\Vhat is flie iii-

tfited horse powver of anl 8* x 10 oti-îîcotidemmsimîg emi-
gie runmiing 125 revolutiomis lier minute, ste:îni pressure
.ît ioOt lbs. , caitting oif at Imaif stroke ?' Also what s the
amverage pressure throuighotit the stroke ?

-5t ýVc %viil assumec that the above pressumre
signîifies gauge pressure, whicli givcs uis i i lbs. abso-
lute, amJ d u.' the hack Pressure ks j Nys. ffloî'e aîm
pliere or 20 lhIs. absoluite, then the

Men effective pressure =

1nitial pressure (' t-e'lo rR - back pressure

whiere RZ - Ratio of expansion -

Ixemîmal omroke + ecaammlcc
1l>msmcv tlas dietu by mus fil Is e4%111 s ica,, cist OmIT f- cdaramue

or lesîving clearance out of the calculatiomi, %v e

Di )msammce lias eei b>y uisoil t.eore 'tin, i. Cul 0r= -

1V 15(1~~J 20= 7737 1 hs.

WVl'ere R = Revs. per minute.
A = Aremi of pistoni in square imches.
P= M. 1-. P>. as fou nd above.
S =Leîîgtl of~ stroke in feet-

21 15" o., 77-347S l1
or -- 3.oF1 4.54 11.p.

"J. A. G.," Peterioro', Ont., asks -On a tîhrce-ph:mise
symîchrotiauis miotor, carryimîg a standing fond to imîcremîse
tue field cuirent, therehv inicreasi ng the E. M. F., the
ctmrrent rcmlaining the sanie, lîow is the imcreascd
eniergy accotmn..ed for, the specd remiaimîimg the saniei

A-'svFR.-- If yoti re;mlly meîan ;în '« asyiciroiois"
nliotor, then yotir question is impossible of ;îisw( r.

1Async rotions " is t li saine practically as ''induction"'
niotor, whichi pernîits of mmo miort field variation tlîan

ai% otiier transformier, static or romumy. iif, 1-owcver,
>'ot niean Il synchroîious" mlotor, wlîicli is practicaiiy
a genierator tsed as a miotor, tiiei of course yoti ktlntv

timmt the ields are separateiy e\cited, amîd oniy the ar-
miatuare cous% stipplied by t1ie lise cîrreîîîs. Ili timis case
the syiîcirotîotis liiotor >vili produce a cotmiter E'. M. F.
like iii any D. C. iotor, whicli coumer E. M. F. tmiîay Ie
nmade lcsor greater titan thme iimprc-sed Ulne 1 .11. F.

1w varyimîg the excitimîg (ield cmrretît. Titis bmck E . M. F.
tiay lie imade to take the place of am negative remîctance,
havimîg a conîdenser ell'ect, aîîd temîdiîig to produce a
leading carrent, %vhich, liowevem-, being wattiess, takes
nîo energy. This is probably wlîat you wanit to kslov.

julv, 8S97 GANADIAN ELECTRICAL, NEWS
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APPLIED MECHANICS.
iîîh folio%% imlg il, 1 copW of site examtinaio 101 ppes. ini

A~PPIiC< MactŽuiit1cs si.iiiiicie t the <stidcitts of Ille
'] <roulo 1 sccilic:l lX10h ito Illhe clJeusilug ofIll e 1896G-9.7
itcri. St' iî;sîiîsll tir Ille qustions, as %worizci <tut 11%, Ile

c..îuîcMl. J.isîuC.S Milliîer %siii lue gisel) iii a1r .\ulgt

8. State tll lis'atcaille tif a lvv-cr, atîti uîrase il suIci eu ige]na W let
oiisepusi oîis<f th lc t fuIe:îî. A% %%-cagibi of t; lies, is liuig ai otie cutis
tif a îîîîîfîîî iii lar, us iiecli îs lîalaîîice<l ovi a kitife ( etig ai aposint oif 14
iii. fausse ilic cuit ai %s hii tilt sciglit slangs. If tue: bar steiglîs 30 Iii'..
fil ls le Iigtlî.

2. i 'chule 1-, ictte cieig> . i Issu tîcS il liffer feulai 1-t.tcîîti.1l eîîeîggl

i f a1 seltaity tif 300 fect lier secuini is aitilirtsseti Utili a1 sueiglît oif Io
lIý. . %s fats i Ille ltîîeastiî e if Ill elic eigy IIîaw iiiîîîaîîs <i iii the u ig

3. Wi Ill hila4iîîufii, Of Cfasiicity 01f a slisîa:îJcc ? Al tlunes liai of
houali 82 feci lonig atîti 1 i sqîuale inîcies iiîaria, iNts hvt ainie criat a.111%

pelîlets Il)- a forice tilt il %tticac i ilu. Final tlt foruce. tilt tîîosiulub tif
vîaittil citnueg 30.000.0m0

4 %uVial lii)%C ui îticistatitf fiy t lic cffaciency if a uilachln, -aits hott
a, et Invsutet? l a Nsigle 1 tirrliar ca-, ais in.sn lia- 12 se'rais -.aits
<lie %uliet 78 scella- Ilte tliatîiertcr tf tilrel ses )iit 7 inclcs -aiîl Ille
lesîgi otf Ille lever ltîaîîdfc 14 anchies. l t% u at tfiaintu o~jlcttn<f
a fanîce 4if 15 il>,. ai ic Vitiîf oif tlime fhaiffe vuitilccs ti rakbe a suciglit <if

250 is. Fie I îîltlic cilieicilc' of Ilile ilicîn.
5A cuisial ins o ni- %%talt îa .îcltasct laiti. tilt Iesigtlî oa id e icig

4leet, giç %ss a ils [aste fitirioiitl. aîîdint anaibiî %-set ii;e etertsoanc
oif ils sides% ly ane eitllai. Tuei sals il; ftilt if seater. -filti te lisier cona.

tnus% %alet Ioi a litilist <if i fXt altit e tueita tof lier tankl. whl are
site oisstisn ste t i). loti sut-.aiats %siles of the tank?

6. A lie.îîîi of illier tecîangtilar iiitl svi suditon is 2 iii. binoat.
si). -les'fa. -1111 4 fi. lng. amuid zestis fston %atiports lv ails catis. Tilt
lîîcakiig sil .t ailis ceinte is 2.o00 lis. %V"ial sssuilt lic tlle iicakiag
su viglil if ilie blîeî lati I>ccii 4 iii. tle'. 2 in lirnt. -tîti 4 fi. l)IAîseCîlI

safiini lauîluaei a.1 a distncc ai fi. frotte Illte rails ?
%Vitali, il e - iilcli - f a tosilli of a sfatîr sled? Tsso Isatrall

Ilafts %%alesc e aie il lac as urnesly as linssilbIc 2 fi. 6 in. lairt, aie Io
Ilic ionaccteil liu .1 liai! <>1 s:îîîv %%rsle. a sa)11.1uhleIlle ivc sein,; -litas
lmi- iî-îiî.ui r rîi'iniiî. flitc f<ilauu-îr il, rc<iîtirs.<i < l ta, ai esslu.
tiai'i na issanit. Calculate tIetigliiees ofIllîe su lacels, atal, sl)I>Uf o.
1i1i: stir illich su "ic t 1.% mInce, nsceitoigll tlt liîîiîilbcli f troisî in soda
srie.

8. AN iifo itgit llea"iu ""su egiu 1 sisui sNts an sugajiaimis ai ils cati.s 20
fet apaî It ". -gis 5, îoi 1- its., tls on tlle iiez-it ai -a dlistatnce

<6 fees allait. andtit useiglit tf ; Csuts. laeing 4 fei froit Onc clef].
andtiilt 15 cus 1 f telles<î Ilfie oi ie. F itît tIe teaczitîns ai Ilhie
.,s.ips .tuitt lInd ti Jf guasut).

4). A safet> baltz f il. bil.î8tr . siolai str SoSI l t ri O tea
ici : ui s tiliciiana 1<' centrte - f valve 3 in. : lever 30 iri. loîng, ant
sueiis11 mOlli.: ceuîtie if gravit>' ai lever 10 iî. flotus fiîicquiia: sucîglît

çîf salve 3 lIi Wlia.t suciglit i cluiieîil -ai cati tif lever st isal sianisi
s ils jttslIl.ltîsu rift?

sa. la iclîitit living iicgîec.cti. failli tii forîce us'cli su iii aîsuui t tien
tan arn incline -if 1 fie vcîîca.îi sisî Io fiel .îlîîngl lite iacine. Il thein
chune suite i fat seuticil andt :';0 fect along tier incline, finailte foire
uns Ila. sisl î aillti su1ptî isi1.

sas. flic ocsitilae l k ni oic e ll u zlai tf gaaDIMaissder :s 70 flot
tbus. in let t 11-11 4 lis uiiit:eîarIti îî<iicî a %flot tif 5 cus i. aI %i Velo.

City i m.ÇKXi fes laci scroast. If Itle ehiigc suri suce lies, fintis tlle
suclgllt lllujtcctl aIil Ie almise veltîCil>.

iz A In 1-miîisiugrtlir i ssi train suraghis ioa tain, and trna: ot tise
stwa-tti .. f Io itilrs lier Istuîîtan -. lecI rail. Fmnal tlle Ilrs.îit i l flicu.

tî4,î IN b S li sallieîî. Il Ille Titi enîls ial il riii *.f 1 l'tg çcit.. * 5 hit
addîiniil haaîsei"' %esud uleI, suetiîiîcti

Ai.% AN-s El.
i l, na o Wc.tiaui lulliy Ibil lier sliavc oir o iuncit%îcsu-t] Si1 iuî.

qdîoîîîrcî. Vu1mituriglest oului lic lifietl tnegleeii:ng fticiit.n) la> a pat ios
Su lIe,as. ste & tisn 'tiunte in thai% s.l t a l ii îghu tritiains :;atl
s'il Sulieus lieruc i- liai isil it liter chiain las li ou toistfcr asi utat lissait
tif ciicuctucy 1 its su)% saUlîti yttu ticicstu:u:iî,. Ille ius il tffiiicnc> %J! Ille
nppfa<tlls?

14 l'ltc f.,lxî 8510allaitaiunt tlerticl, lxil sueighiing z CutIs., tests <an steî
roAti. atilt Ilte Isoile caisses -a sscight of s i4 tiu)ss stslicntictl fltte l-
tilici cstiulnty. Mhie Icagili tif Ille isule Vcis (ceft. anald icî tariii
uitttii is- o gtiy- tape fitsscnau ttu site giountd to fersin taitle icar aif aise

foissu t ý ic aliti z.;fe tee i cagia. lînti ly calcalatn tac iamitea
.. îî tilt gt.> iu.anda l-y t-nsuutiia flic signala an Illii le

13. A .%txunia i enne. 12 isa. .ec1't. tria in . ant 12 fi. lonsg, iN i-a
lu ina ta o sl ai s'ai cati. <Xhîat su cgltt su ai lier tirantî cars:ty ste

trc mnd. il I lie là. 1%. a à lia t . it.ng. 1iun. x à i.. .u.~trl.11
ili catis ani i, aiii Ose ente iii i a Ra0ls. ib'V~itatlv i ite %icating
fou c-

lui. Ilic ttale beI ;% ahrling i.,aiittic sra a nal iasiaid ltAtii op singic
iliodt. sussint and su.inshin la niitîion %tssi a roct- anal usinion.
A ~it'ý,uetc l4 t ia Isp a apu .o Ille frd of Ille hantile. subuîh as tz in.
leiag. 'Mie s utis lin, hi , 24 teili. znl titi racle ;ihion lia% a iich
tuest a 4 : i t2tîtits W'î'a sua-ugia iblim -in st1ila iis' I suîau lu] a.

.4nue.itaî tnlçt's i coi< . aiie;s n t hou tac peurai. tif lite' snril
21,1uliçlt as, 8's1 ili lis tagb-i, LA & ti.1n.d L.i'.ut .c <h is isi i niusing

:tiiasinîcnts sucigi a; c%%,:.?
i-. Iiow 2n isuisclr'. tiargie suls Ihle s'cuîic angle ai t120'. tîlscic

tlle lSas<. )t5115 tuer lm;; of tuiscsciian %%uiata iic veste%, :%tti tawsilacisen.
lisulas siista e ints tsf tisec«tuon upo ilc ultls flara go lisuet.

Rstgiti site fig4ure 11 asa t.( îross% %itii a 1 of 2.000 lix. ta iHn tcti
raflecr, ss fivrof 1.000 Il),. i.. earii il Ille îiîiddle joit. 1Fii, i>cl
castation <ai otlaer%.isc, tlti ttclssc!s fil tilt s-, itiliq,, ltlIvi s

i88. i )ctcstnincti Ile iorx' lilîsser whlicli tit.%y lec i raitiinîittied lya)

li tiiersI si 368 sas. wvible %agsî )ý sa. iiick. 'îillliiig a.i $0 fi. lier voîl
site ttnson n et l (lacv %flic levant: .4, toiles tliaiti ugls tiglit sfd5 * and
ithe iiiiin st iiui lla 300 ll>s. lier saluait inchl.

t9. *rakiiig ic s %cîglit cita cotit:i fixesof itlier tai icl: a.. dette.
filiale Ose vurts bluc Ii ctcilifugal fat in tilt abniv qfuestioni.
20. il %hait, liaving a %tcîîîîvdI cone, revolveN ai a constanit spfvvd of
200 reeîiuitions a miiiiuîte, amui is cîîniiectedl ly auicuns oif a crosNeil leite.

TÎle <iaîîîicer oif the largtst stvp) 1s 14 Inacs. ÎÏ)e dniveîi siii n ase.
qiircdla 0i'n ai -jîerdLlç of 250. 175, i30 arsîl go sevohiîtion lier sintai.
i>etcîiîiiîe icl diasier cti aIlreiiniiiig iii; >tli f aile to su n ot, and
alsu, the litigil o <f (lie bl reaquircdI if Il i littce lIet weCtn UIl celasses

oif tilt 1alifs is Io fect.
mi. % falsifieras) jîiaffiîrii di Il. %uigiiiîg 3 cittas., is %Iliell(etc-d at le liy-a laitage. dAt A a 20 fout chiaine k altaciei -. aiti liting flot ài:. liiak velaî

rail) aikive Il. A% seiglit <if go csuti;. k placctl 2 fcet frotteî A. Ifil:,i
ttjsî-aice A Il is 12 feet. Cents tiac tensin tf tilt cliain andîtis ti lirction
assis muagitudeî >f Ill ficracti ai i lic ltage.

22. 191 ail eicl)icC train conSis;ting oftiirce suhICCls, uIl frSt iii a dents
one. coulsisting <if 60 Ivette, anthelî steonti lians 30 -cette, aull uIl assises
40 iee. Aseerla.in tlle siînilbi of rvlitions the second and thiitl

wlhicet.siiikc fur vaeil arvsoitiion of (lieiait. iuîgethier wuilit h itc iieîiî
oif salue relative tuith i ai. If t lic % tares oif 60 teci liakes 2 revalu.
tailles iii Ille saisie taillte as lier liai iak~t rclvoiuttiîsultt sas glis tel.1mi.
site directin, dlettrniitc Ii% iti, uîîlr oif revoititio:s of tilt isectînî anil
tlir<i wiseli.

23. A 4acaîîtv u igs4 tonis, aInt i ane'lir<i Of liais we'iglit rest$
On flic <iriving-sulivcls. Thle co.efficienî tif friction liciag '175 iri5urris
Ille îIekasis site rail, %uliat lns will flic eaginc tIraw on ste lred if
c4<>elscient of traciiîîn lic S 1Wi. lber î<.n ? %Vielîa liat %%outl tise vaigint
ilaw ais a 4 lier ceni. grille ai hIe sanie 5,Ibccti ?

24. Tiet lianicter of a fi) slicel is z0 fcî : îIlîU tifrui sz ina.; ssitih
.if irit tS ii. Itinniuig ai Sa rctualutioîs% lier farinasse. Finis a ie remis.
tigal force faits h lting %ttss cîîhic fooit af casi-iron weiglîs. 450
Ilx. Tale Ilte radiius ut gyiation as lising 9.5 fcet.

25. Ws'lat %%utili lie site iliiîiaaiui nuiiiilicr of rcvoi>ltions the aimie
roti atîif iiialc lpcv inîlute. iakirîg Ilic lensile sîrengii of god caui.

iroa a% iiciiig 20,000 lits. lie >laichl.

PATENTS FOR ELECTRICAL DEVICE&'
l'%i a-.. Is lI.stt lieCi: gs.triet bas C.îiî.ud for uIl ftîilass ung 41îiesîcv

IV. Ws. Jatctsît!, Ncivitîii, .M's.eltcdrac piwr cerse'r: ..
Raigi' faitsi Pletr l'i.sînte, sacdleucit:î . N. y5., t rolley ssçilclî : W.

J.Grt'cîtî'. celsl:eUeis latl%, :îîttau:i:itic clu-oui for electrictl
tiaiîisiîi: C:Iî lii Gclicrai Eicti rît' Ca..* To: <ni o, ri'gilîitiv

(fi tltîctii.tllîiig tuairenit Irit., . 1 ell *T'lvi'jîlîau c oC.. eip lit
s iîsiiu G. iL Ca îîîîîiîCll. Kilslt:;im OuIsi> im:iîito cdest rics îîî:

ciait- . Il. e%. i'rili .iisa ifielî., cectrie trolley 'sigliai for

a;si:îra s I:i:datGic:lEecl rie Co.. Torotoa, clctnc
lîralse : 1- rcts. (" revu.ia 1 sit, Quae., ds's-ii scati lieriltîasî . J. J.
'sI't7dzl, Si. 'Ilsiitas, Ontl.. air lirakl . C. J. Sculltitmi 1%.
jaîiîs.>. l l'VIî ssisaîi, svslt'î aif edctrie ;isrlîtsi J. .

CORRECTION.
I l>i uiietsii %villa Ille iteus ' clic'tiule tir rtc,% :tdopiîsd h% îIlle

ilssantss s'%iaî,c de(ni,î it ai tse ii,.pe tsi ta if vlcs t rXi î
îicîcrsn, essai liîitl'ilicti ir flear lasi t.ue liglit %va, :tilt islan

aî :6 caîltile.îlovvr laihml uaiîîn dsleiri'a icug>' as1 Ille ratle
tif 85 uat,. l Is lils lias-c tli i ~wt

WANTS IT OFTENER.

Mtis~it ai hn, 1-* Nî:w t, Sri.c- Mari. 011, iiaah lsj
iltilti ) a ietwuec a ussoitti:.

1, vaur :ta titi ;si lise. or afr voaî a gooad etttolîcu- foir thec

1saelkilg usiîl'
dire voter lîiis rîiismig %%fils all tille iili,îî .5 i, ssiîs .-a

aiets uiittisig cxcc%%;tc fricit-pn ?

Il %> a gusad ide.-'al ta c asl et tilluais .11 .tN islîle ;8i Ille tg, x0
iai lit iltitc slacs loty il, t atîcitîpi t rosi an1 etiginlast tiîal is

J'eui tsîtanitiv of esImdîr etiU. for tint oilv wvitll he eydiiîir le
rtii<ir. laut vols %Vii tîse C\" na il enaotigia tin lsei: ilarc alait itty
for ail tlic cylîuiticr liai uîectict.

Ilalt'r is-legrulal IsoleN arc tlle lacs scvl,Iisntcaliia Ille art tif
ussaktng it-tixr îscftîl. Tlesces arc signale tif palier Intl ut,
subis, la i,*îîa,. talias. cîs.. tti-s iîi,\tl ;81 %alltil ait ks IîIl
liuuxcr îIxlc, arc ,etiti ta lic lIglîler :îîti strenger tulai: tlîase ii

nusi tîc îIo lic lioafl'eciti li agit unraj. s!atinjîns.s, or enav of t
lsltser tie wlsiclî 1%,trlci 11e life orna ss<indei: sair.

Julv. 18o7
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TO

Del 1tan 22.

D.&.

.<idctlgtnz rite% %çnt îsroinlbiy ut% nEpîlkicion. Ortler, fin.il '110111.1atî
tfiý aie flae Js psubicatio~n us later i anil t nîtil day o>f ste miilài iliîîiîciaitij

t'tiî..nJ ..- t t> tie aslserlîtr. huii si iîîssîte proîsei csiîsîliatîce silit $ie itts.ii.sîî.
otf tht idscttisei. lestuc>ls rotî tcige Alsoulsl fras tise ofike a% as ea% s ilte 261ia ilà>

1 'l Ets st ,lag.AL Ni:.%%- m' sli le inaïaloîi bo ,îlc~ ier the D onisîmi.î or the
j;.l ae. iass fier. for S 8.n, ý.ti aînuisl, 5. cents for six 811o08301% *flît iitçeof

he!. a4lslssulil lse tetnîîîed t. currieno rc-,îsicel lester. ut îssîit.tleIr
lW.Jî.1.Il. Morimer. I'lea%.0 lo s Cgti c1seul.ses 0:1 IscaI1,L% ittist. % tt .

en'taMd.!o cot ofliscount. M'silEy el ila tnreé:it-cd ltest ili le :1
%,Wm . ttsi. Sîîls..chlsttsî (î.sîî fîorîgis toun:îttx% titîtracýtl tise l.e.tsii~aî

tiU nnt ie utuil. suli.aisî %l l I.a1sI in .ids.tiîct. ls sl
stotIîlti esirliOul of terni piaaa (ti a? '0 sitiu!aîtcal ilie sgt8mrer. Insi

sîLire ai.. si tâca nde utanissi: cssî. s..ill 1e cusitsti ujsii i:sîs tuî ts
q«tsantr <ie I<Cttîsts andi ail arieatgt oii

Slscii<tîiaylaac isetîailîî~assîrs. <lanes!asofîiai as desid. Win
oneitl ai.).%y g4i5 ilît 0ls a, SCil .,; diîe ntw alî,

i s 'î'tie ttlgl lbc noifsesl of ti (allure ufnI lKt rhtu trecis icir iser

The Caniais Etectrical Necws* -liais been appointei the otficiai paper
ci the Canadiar Etectrical Association.
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luî(srîna:tsçaî tegartltts st aniaîlla u aI lIe (aîuntsiîc.l vit alliltliitil lu ana>

anctitler s'f tIa lle si

S~î~.'sî ngiîessiîlî :titoîiatic variable
Regu*ating Devices for cu-offs me re flic ouitcolnie of a dekîuand

Light andi Power. ci

tainied on ýshaftinig drivilng fhîictuatîilg Ioads ; antd Iligil
speed, atuîoilatic euit-off eniîiSwcre More C-;PeciaIIl t'le
otitcoilC of a deîniasd for a Prime mover to :iCttîate Iligli
speed elecîricatl ma.chinlerywiîîîoux couîntiershltinilg. Ihit.
becatîse ;îtoiat: cuit-off enginiesý 'scre -,Pcci;lll (deigilci
for lise ini eîectric service is ilo reaisoin whv lilev~ shIOîîld ill-
v~ariably bc tused, withlîoîî referclncc t il Ie coui sof a
particuilar case, iiîîîcss thosc conditions arc stich as 10 caîl
for îl;eim. As atîtoilatic: ctit-offs were desigilec 10 mllc
Ille coîîcitionsiniposed bya raipitlyltsl.ttaillgîo:1, whlcre
Ille loat iii practicaîly conîstant, ;v, ili 1m1ot smaîler ccii-
tr.11 StatiOnIS 01 tlieir arc sysicins, if irîiJ bcet vhlenial J
a less ex'penslive atId coin;plic.îxecd type of clngille wiII
. ullice. Evert iii isîcaîî scetit -tle ystcmls a1 litile observa-
tion wl'lsous' theo enigiîter ai mIlit.Il tilc lie nîa's% ex-
pect anl increase ini lus Ioad. and lie cait tîtes ineet il hy
opeilnn thie throttîe at little %svider. lit a liaglitiP.., p-lnt.
;litlitiî-, of course, file fond varie% greatly lictvecn flie
early Part Of Ille Ili-'lit andIl moringuz hotîrs, Ntili
Ille variatioîîts are siîo of te cliaracter of fluîctuationîs il,
a1 railway plant, but a graduail ilncreas.e and decrease
whiscl n:ty be accîîrately prcdictcd :înd Uims ;llowed for.
Oni anl arc Ioad this v.tri;ttioni :îliost elitircîe isipeîs

anid Uîcereforc the nescessitv for aîny close rcegulaiioîî.
Wb<at is really rcquired i.s a gond conistanst steaui Pres-

sure, and then anyv good enitie ni:y bcecxpecicd to givse
.s;ttisf.ictorv service witiouît cs\penNivc eciîîriflîg.îl :Pecd

rsŽulaingdevices. Sinîilarly wsill coilpouîîdtilig (le-
,vice.% for igencrators. it is oftil cl;ginlet tuait a gellcra-
tor %n'votitnd as to over-comlpotind I0 oîn eii

percettge at fulîl lond is so muciili a hletter "'site for
cenitral zil:îîion lise aîs to jitly al gre:îî isicre.tse of price
over lit of al lînat.Iisl Ille prcs,,sître of uliicli can bc
reguilateci oilîy by liand. W'Iîere Ille Ioad raP'idlY liste-
tuaies tîp aînd dowin, as iii a riwyPlalnt, îIis is qluitc
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reasoniable, but Inl a purclv lighitung plant, w here it ;In-
creases uld decreases slwyand regulari>, Illencear
Voltage :îdjustinîcnts eau lie nmade by lband tjuite satisfac-

Plant mlerci> u 0on1 en11ltlonal prLtLe wtlîoutt regard
tu special condition.% wlîîcli ;re Iprntitd hy eueroi ,n
the More catrefuill anly Case il, sttitCL the greater ks
likdlv to lîe the econui>l in first cos't, an:d in subs).equelît
opera tion.

Fui..ow s~.ur renlarks, in Liîst iinonith's%
EflTranc or Issue on the suhject of transformler

lasses, wve have c en resuits of a test
rcintly miade by an unsbiased engineer on a inuimber of

transformiers of Canadian niake. They were aIll new.
andi of 53?.es varving fromi i , 2i wvatts to 5,000 Watts.
Ileîweccn tlle heI)C and the wvorst of ici formier size there
wvas found a difféerence Of 34.1 wvatts Of cure lo';Sc%;
between the bcst and worst of the 2,500) watt size tlîerc
%vas a différence of Go watts core loss ; betweenl the
best and wvorst of the 5,ooo watts a différence of 16

Watts core loss and 37 watts; copper loss. 'ihese
lusses meian coal wasted, and placed on a reasonahie

hais shw tlîat the transforniers with the lowver losses
in the abov e cases were wvorth î more as investinents
tlîan the uthiers liv $2i, $35, and Sf5.25, tor the re-
spective sizes as alove; thlat is to s:îv, that tlie better
iraiîsforniers at ESo, $70, aud $30. 5 were just as good
iivestmiett as the wuorst at $25. 35 and S, 5.25, and
-t .iiiv loiver prices were distinctly better isivestiments.
Thtis is ilot a supposition case, but ant actual occur-
rence, and should lie ani tiject lesson of great vailue tu
Ille large cl:îss of purchasers who are guided by price
miore than intrinsic value. %Vc quote froin a report of
P'rof. Jackson. whio after giving a table of sticl cure
lusses. etc., as mlav rensonlahlv be allowed on trantsforti-
ers of various wattages, savs, -'The guatantees Out-
linced nîla% be eaiiflet b% anv transfornier nianuifac-
turcr wdio builds safe andI cconnunuical transfornmers, and
thev are nlow fiet liv a niîmber oi niakers. Transtorni-
Cr,. thiat do flot Inleet the isutioniii and lIcating gtuar-

anesacunsafe ta use upon commnercial elcctric liglit-
ing tir nuotior circitsi, u~hile tiose thiat do flot incet the
iron Io-;-, regulation, and Cxcitinig current gtuarate.;
WvastC tlle conîip:înv's mioniev."

ATa tinte illien the long dince
Vents 01 Transmis- g-it

l'ion Syattma. tranismîlssuon of power bvy clectrical
mecans is ben eye erlv disctissed,

and attention tir.twS n %tu'rti hIe %.Ititits pal> palt
:1%eîsa reuîderifig sud>ci posibeo i.- raille; «]pt to

b"e carried awnv b% tlie cthiasnu%.ti of the maonient andi
bielici.e tliat 4.1tI b% Ille use of Ilig Noltage polI pha.se
cuirrents IN it pIo:talcl transmit .), er great dlistnces
w îtl a rc.ason:tble expendit rare. It k,, hoeer lot

onll i ntcresting but also insIticti% e Io observe that In
Lur;opc, mlhcre, a> ;-.:ditcd b% tînplrejuidicd .\nlerican
clcn~ctr. engineering i% mlore tliorotigh andI probabl%

better thian on this -Nide of tlîe A'tlantic, a considerable
numiiber (if quite iniportant rasisinentcrprises
lîatc adopted Ille continuious currcnt serice; svsýtei;

placing as inan% separaie ma.cinesc, inisre as; nav tie
nccessalr> ti imnerate a ligàli différence of potentiial,
whîch in sumie hasla% lîeen -,o great a% i.4,0o'ot)

uiscd %vitliuccs The seie Vstctm is. of courNe,
adopied %hogoa.ncaiv Il nuiotars; liing al;o in

serue Illte banile tircuit asý thc 1-elner.tors. Cons.,tlnt

-. urrent series miachines are niow Ileing built N0til tr
Eàirupe and Anmerica uf v'ery nuutcli larger slie th.rn a
considered possible a few ycatrs ago ; ive ycears ago a
io-liglut are mlachinie %Vas thoughit to, be the himiit 'gen.
eratting a1 difféerence of presure of about 2,500 îolts,
lit)%% the nîuost prouiint miakers guarantee nmathilnes
witil a capaCity- Of 12 lights, Or 6,250 volts. There are

no duubt certain gra% e objections ta tlle series nietth1nl of
îr:uîsaus~4nbut, as comipared %vili the 1,1gl voltage.

pulyphase alternating niethod, it presents sunie evident
adantage. ''le disaclvantages niay be said to lit: uie
nlecessit)y of gelnerating at once the fuît pressure used an
the systeni, insteail af being able ta generate aî louw ant
on the miachinies, whicli can lic raised by neans of step.
tip tranisiorrners; tic imipossibility of tising tlle simple
induction niotor; and the nleeessar-ily mlore camlpIex cuir-
rent and speed regulating devices for both, generators
and niotors. Against these nmay lie placed the higlicr
restîltant efliciency of the total series plant as comlpared
wvith thie resultanit efficiencv af an alternative ,zvstlcm, liy
the elininlatian of aIl1 losses due 10 capacity and induect-
ance in the transmnission wires, and those due ta
hivst eresis, :cnd lag- in bothi tranisforniers and induction
miotors. Mhic difficultv of constructing continuonus cur-
relit machines for suchi highi voltage is overconie liv
first-class nîletliods and miaterials, and the entire prac-
ticabuhity of this nmethod of transmiission seemis to be
voticlid for by Ille fact that for four ycars; it lias licen
in couitintious uperation umuler a pressure of 3.500 volts
per miachine, and îliat quantifie.- of poiwer up to j,z00
hi.p. are daily lieing transmnitted over distances tip to
:!o tuiles, iii Siizerland, litangarv and France, and arc
being utilized trcly and s,:îtisfactorilv in units so sn:dll
as 2 hI.p. W'e slhal hiope i0 se this svstemi introdticed
shiortlv mbt canada, whlere wc have su mianv large
water powver.

CONGRATULATIONS TO MR. FREDERIC
NICHOLLS.

Titi recent meceting- of Ille National l1etric Light
.XsNuci.îîion oi tie United States hceld :ît Niagara Falls,
N. V., is uit:inîilousîv considercd by tlie clectrical
pre%%, %uicing tlle sentimients of tiiose iii attendance, te
have been tbc nmost suiccessz.fi front Ill points of view ini
ic is-tory of thc Association. The credit for tibis suc-

ccssful nîietintr, as wcll as for thie excellent work donc
liy the .%,ssaci!ationl during the current ycar, is evidcntiy
regardcd as being iii a very large nîeasuire duc to thc
work, oi tlie President, NIr. Frederic Nichiolîs, g-encrât
nianiager t the Canadian Central Electric Co., ;vz the
follawving resoltuîioit ciearly sholvs

Al Ille' luelaatli Cttl nitiaii %)f Thet Naîthina 1Eletric lJi:hîi
ts,'aI., l.1d aut çiaignn l::,ils. «".tetv vtir. Juliet ini,. "',

111r.ttilie Nnrt'illai r lei tea. usa:t ,li atr-uI, i

Illeu1%ui Ctr alU5atii u , 1ailtlun

R'uvd ilit 'M r. Nctills lie etignifipllned seiltirz
Ste C..'ne.-r tl and 1 ltiignîag vuerg> Nila i liti lie 5& andl. *I

,,î.d* file, iîri:îi elîr,.r, ai1t,, ,-%*t'r a 1ssv,'r (tr g%,k.J ;il tht

tIlle,,îaîtv
Il%î'suvtv,'. 11.1ai ,, îiruat'îalar M.r. Nielîtîli' ltw e~îî' a~ the

tli,'enîit Irumaîpl. îlurng llg. ,iacritiralh, te~rni %tif . ".f~ the
.st min % lut on iaa, ciitltvir le, Net'tîart anauhtnie

CàqNRDIRN BLECTRICAL NEIWS Jt1ly, IS97
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..J'd,î of N inlg rt'.. lillois t he Ilinac tîct t$l .. t.iîtartiizt.
Std'.. .'n: tttî and %ilion ste rteîtî;rkaiît'..:t ut. iii filltd'

atid îttîw.ii>'.tit '.'ich i lierioti of presietu:îi service

its t ht. lat titese ofpes it l ii'trtîestetei îît gtîtui
t>s iit.>. ',ttte for No 111.111% N. ars Mn tifll .it ai tiffie .s,,îî t

5w ~ ... ei~ îîgas'.udand p)ret'tî h% tile' St retar> st

~Stgîtei> <j . . I'aîci E, :bere:rv.

TEST 0F THE TORONTO RAILWAY
COMPANY'S BOILRS.

Tfine accompanying table gives file resuits of a set of
tests nî:tdcby MNr. George I. Barrus, of Boston, on file
boliers or fthe Toronto Railway Comlpany's plant, to
deterine Ille economv due ta the use of Green's econo-
inîser.

Thtis plaînt enibraces six boliers of tlic Scotch marine
type, tîte dimensions of which are 10 if. in diameter and
14 ft. in length. Each boiler is fitted with Fox corru-
gated fuirn.ces,, pro vided %wUlî grates 6 (t. long and - ft.
wide, atnd each bas 80 4in. tubes running from end to

end. The area of grate surface in eacli boler is 86 sq.
fi., -.bout 40 per cent. of wvhicli is air-space, and the
aireatof hecating surface is approximately z ,Soo sq. ft. The

wlîole plant of six boilers has 216 sq. fi. of grate sur-
face, and approxiniately 9,000i sq. ft. of heating surface.
Steani is used by a number of engines which furnish
pover for gener:tting the electric current tîsed by the

raha.The plant is in operation, under its normal
conditions of work, for a period of about z8!/.4 hours

eatch day. Durin- this period the average amount of
current gener:tted is some 2,400 amperes, at a pressure
of 5;o volts. For the remaining period of 5 !4 hours
the load ranges from So to 28o amperes, one of
tîte siitller engines bcing in use du ring the greater
portion af this timne. During the niglit period twvo of
the bolIers are kept in continuous operation, but the
fires in the rem;tining bolIers are bankcd. At the time
tif tlie tests aIl the six boilers were in operation, and the
fuel 'tsed was a mixture of Pittsburg slack coal and pea

-ind dust anthracite trom the mine, in the proaportions of
two loads of the former to one of the latter. The fires
were cleaned three times during the full run Of 24 l'Ours.

Attmsof tlie heaviest ioad the plat required the
;tssisîance of some of the old bolIers of tile station.

TIti fuel ttscd on tlic tests ivas that coninionîy burned,
that îs, a mixture of Pittsburg slack, and pca and dust
front flic mine. The proportions wcre approximateîy
66.5 per cent. of the former ;mnd :,3.5 per cent. of the

la-tter on hoth te.sts. Tlic calorific value of at sample of
tItis coal. as deternlined in B::rrus's calorirneter, is

i, iB.T. U. per pouind of coal, and 14,875 B.T. U.
pet pound of combitzstab)k, the ;j.%b being z z. S per cent.
The %prcading system of fi ring was cmployed, the thick-

necs e lie bed of coal bcing abouît 6 in, and thle fircs
were frct1 uently broken up and leveiied off. I)uring the
Pro-Irc.s of the tests the regul;tting daniper in flic main

fluie nsconstantly wide open, atnd ait bath te.-ts the
boilers ucrer run at practic;tlly full capacity.

Oi Ille test %with the economniser in use 6,51o Ihs. of
coil wvçrc ttsed by the old boilers, and on tlic test: with-
out flic ccolloiiiiser 20,390o Ihs. The water supplied to
the oiU b)oilers% ias not nme.iurcd. These bolIers have
10 contiection '.vith flic ecotnomiiser, antd co.nseqtuently-

t heir %vtirk l:îd no direct bearing ispon flic main1 test.
Thc au whichi thev consuilied, hiere noted, is ln addi-
tion i- tîtat recorded in the table. The saving due to

the ecolnonliser is bliow, to represNent i8.,3 per cent. of
the coal rcquired w hen tile econoiniser %vas nlot in us.e,
and anlounted for a day's rosi ta 21,385 lb. r10.7
tons of coal. The efliciecic of file plant or the per.
centaige % hicli the licat tiili,.d he.trs ta tile calorific
Value of the co.al %henl tile cconotiliser was in ttse:, wZIS
70.6 fier Cent- It niay ho addcd liere that the maximtum
temperaturc of tile %%.lter Icaving tile ecotioiser during
the trial WvaS 253 degrees.

D AST>A RVSI, 1.17- OF~ 1i.%I'lItATIl TF.-TS shcsaRu.
WVAV C I11ANY's 1301î.Eîîs.

con:ditionîs as ta R:îîiîtsg of Eettmta.1 Et:aîtattil eri icamîn:td'.tr
IlI t!.I rtiiiiimîîg. lo tt îtg.

E_________________ __________________

1. Duratioln..................... lis.1 8 9.6(1
z.Weigh:t oi dry coal coiitî.tted. 11).! 95-10

3. Weightt aia.iîesand cliiîtker%.. .ib.1 84-417
4. l'erceittagu Oi asIItes -iîd cliik-,

CrÏS .................. lir ct.:t.jil .
.5. Weigit ai w.ter evapa(r.ttedl.. .. lb.1 7&4-717

6. Coal coîtistt:ted lier hiotir.... 11.it ;4-
7. CO-11lier iîaîtr per square fiot 0i ,4.

grate ................. iI 22-4
S. Waîî.r t.' .poratel lier itaur . li.11. 40.8l'-
9. Eîiaecvaporatiosi lier itntr.

fed zoo deg., 7res'. ....t.it 40.4
io. hlorbespower deveiopeJ. A.S. >.E.

b.-tsis Of 30 fl..............t1.11.1 3,347-8
AvstAc.s OF OuîSFRVÂTION.S. &C.

Ift. Averageu boiter ptrtestre.... . it.ý 1--0..3
£2. Average teiniîîtratîr of fecdiwa:t-rý

ail poins of elterings colttottîtser,

13. A~v -rage tetztptra tire ai fecdwater
:ft poing ai Ieavhtig ccoltotiîî'tî

... . .. . .. .. . . .dt.g.t 237
94. Avera-gettîeaîr Ofi fille -1-N,

atl point ai enit tg !catotisti'er,
... .. .. tg.! 6--o:5 vrge lt iperalirc tif flue gase,ý

-it point ai le:tvitig coaîî

s6. A~verage dratigit mction iii tîis.ti
Élite ilcar hoiter-S ............ i.! o-8;

17. We.ttitur asud otstidr leîltîîeral:tire C,, * r

Rssî'tLTS. tMdri

tS. %%'aitercvaptloratcdl[perlb oi'coa. .11), 8.27i
s9. Fititîale:t evalîîoration lier 11b. tii

coal iront anti t :tlt-g ... b
20. 1Eqtsiv.uicn! evapîtralion lie 11. of

2s. Weigitti dry cmil requircd gaoia
3 Oratc 788,71711. ai water itii-

itidtt totdcg. (for J-4 1totîrN* rtltl)l
ba.cd oat:tove se.taîi ..... 1l. 9;b i

2Saving ai coal tdise ta ecnnil,95,33
for 24 Itour%* run ............. ii.I z sl38j

3.Percent.age ai -tviiig tisie ta cront,
iitlî.............. .... 18.3

804.372

702-610 t

5.92.

lit5

007

6-.18

9.-'43

t 6 l(x)6;

.% E-The lct:pcratitre of tic flue f.s~iîcre givca:(o tio. lt
incide f lic nighît 1,criqd rirn: siin:dîîugh ta o. i

PERSONAL.
M'tr. Orrnind igrnal, Chîi of Ille IJc.ieicaj ll:%>cjechîon Dc.

Ittrnict i oflic I)minion Gocîtnrittrncti l..: nîîtitsi fronit
I;riiii: Cohiin:tti and the Norsitvct Tcrritork'sc l1îaistg ben-l ah.
sent ,,evcr.ti %vecks. Wite ilicre NIr. Iligniani c%.tbliitd airicc.%
atii tliioitiictl iiec:iot,, fer tlitesc dli..ric:.. go Uttpcct cklcrie
ligit iitîteer,., fi) accordance wiîi tlic Electric igi ltn..pec:îo:t
Aci. lle.athics 'lialftic gas lnn'pcclor% halte lieît vrnt...

,.tarted I0 at in Ilis capaiiy, a%. %va% flic case in flice e.tcni
piro0iicc..

M.r. W. NMci.ca "%V.tihan, til-tz.,gitig cfirccior ofiflic 1-i.dtt
Rat.pids Ilydinuiic & i.and Co., lha%. ien clecteil a tttcîtîi:tr tif Ilte

exectmtve,omntttcc of fice Natiitii Fieitrt i:i: ANs%ittlîo
q.! flic Unitedi SticN'. A% flic holding ofic rxC4tinîwc %)D'sc. ain

the .. '.oci.tlion ;%.tan hostos- vcry istind: ,tiiglit aier, tfticicection
of Mhr. %%*ihatîtzk to site 'xctisive t(inssflttuIcc ialitwisig flic occis.
liýtncy of fic lprc..iiccit*. chair hy NIr. Freticrie Nicil,, iN.s .811.>
p:lecitilii' rcoagnition> of flic imîportance oi Cana1.di.tin clccîricail
inicrcst, on flic part ef our .;tnec.sa cotîfrcre..

Jull'. 1897
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VHY SOME LIGHTING PLANTS DO NOT PAY.

iT til lai conven'ti on t ir i th l'caliadiait ivtrell~ ~ îitjt
tltt're sien, sonmiei ver%. valuial Impeîrsi p)rt'seititc v:îlîtaiîe it

4111il> itIiiis 'v~ boit Iht'cî~'itti di isiîn tles' gavc rie

t'%t hi cen',tral stationi iiwiers Wa Nr ~uitttg.titi tit'h ltvabov
%%Iii't ln i s u te % tru lriîiit edtii siviîre geuienîl iiiîthueatiiîis

a'. tii tige rai foItr (tiiliire'tipelu. t, lnh i ' i' iil îaiy 1itit ,
w eri' aiad, oi'gorat a importante. t'. %Ir. lliitntug i lIi't paa
gr:îplîh . I. i liai lie' bai itt't l h t i) tli .ilt- i' of Il vti

gitieeritîg .k¶iti olerationt. takisig Sois, fir.t , Iti' tltivstiont tif %eiIittcioni
(.ti :îl.traits. eta'. andciîsdrîgli far îli'vi.titeiis fmiii tiocli
atis iuival installat iont were relti'i 'for fiiirî tai get lSst rc'.hl s

;il giseniî: e . 'i lflîiigit tlii paîrt tif tiî'lt- t' '. tits1% tio
bet a'otî'idered tif %ctittiir5 impîortaie. 1 tlinik it reaill' de"ervcs
toii hi ,l:ît'î' litire tIlle tollier. I tliîk it wlli lie :it lisser athiîitted
tdont fior vacli case tliîre i.. a cerf a.îî aniîtiît .111d Cîîiibiationî tif

Enacillett'f, lise%. tc.'~. dot t ill Ifîest an ti tt e'fidveatls' perfiîmnî

tite weor, outtil tli;t :lis%. deviatitîi frîîiiî iti, ois t L'ifluiiatiii sçill

iaîtrîitIicî' ail iiîcfliî'iec ittt thte ssuîrkhig. Il fillîîtlw% firefoire,
tliat a lîîwîr, tir evi nîlrti iiîjitiliciiiî tieigit tir coiiii iationî.
%vili illoix'. tilstifl! plan uto nitefliciertct thla t cati siever lie Civer-

coiet' ee I)v theî ilist initelligenit. e(tlue.tt'îi mianagieent. once
II hiai ' oliglît andt iii,,talled*t. thocrt,'% uot tif it . t lias got tii%

lie iiperatctl juttt :t% it ; . andi atîv lit tle cxrei'. :rihî frtiî ste

vvry iiî:tuy lbtl'.'.ilt? ernr ili ciesigtii :îa puaits coti taitiing bot h tige
%te:îiii a:icîit'c O rc al inach'iirrv %%lt bcî a vearl1% Ii'.'. jt%t t'. loing
a'. til! pîlat cotitiies tii ti 1irate i tSisal tati'. Voni a'aii engage
-lil isie-xlîîencitti'd ciîgiier. îid lie c:toi letrii ; ytt caiiit gravis

îîîa'lîîîer n Iii îv expeneîu.e, &'lettraic laglit and pii5%er pt.îîît'. iii
tIlie Doiiontiî artc flot tlcsugiied -at l, tir if tlîevy have lieen,, it lst'

lîeeail lis '.iteiie wiitî lia%. ht 8înat'iu .r ii stell, andît wlîiî lias
t ivciîrîre beti nuiire inferestiet iii %clhisig a pilanît tsiaon ii ciiiier.
iîig 110sv i t'. goîîîg tii Cilirate tftenv.ird%. 'Ilie isîic i ,%n

tontt 1 i iiiglit reaily %-ty. tige~ inl:tjirits' (cerftil tlie large uîajiiritv
(if flitise 1 liaN e secîl>. ssliile lia iiig t'ieQ tlîiig tif getiti qîîtlit%
giii itr.. crigaies anid sli4tftsiîg. g.ioii d: si.tils auJi Iie', Itc.,
ort'>.îrîlei a%. cecit liglitiiig lil tits sîit uit iiiere.1% as exiiil;tititi'.

iii ulilTcrit ltîtti' tif iii;ttlistîi .ie r e %rt mr ili .ttîltetl fori econiitaI
îîi'rîtiîîn inititer tîteir iliî'ai coînditionis.

Mtr. Kaiiiniver. tif lit%. scrv îî.t'fîil papr' oni ''l.u ,ial.,'
i rulv dotiîî iivaîa a cenit ral tatlion filait sviteii îliircli:îsilg fila.

ctivîrs :t.h'.. flot I' wiliat 1% tlle lirice ?- but II w it il. tlle tffi.
cîî'uîî'% ? 'l'Iluts îc'.f tlti is'I%-f itîitecates a ver% lon:g steniît fîrwarîl
luit tet fie Ntiggc'.t tii eî'ît il statti tfit-fi f liat tige iiti'. %it.l (joues.

lionî t'. nosî * 11(1%V mîlî I ii get the ilotîs c'iicieiit îilachiiie ?'. tlits
I Iiîsv 'titi 1 ttI gel'tlige' iltst î'fl~ii't pliant?', 'rite tivIlatlti 't' i sit

tll ot 1 îilv machuîineii on a îl;îît. andi t'len i ' a mîatter imhîs int:h
es i'rv atli-4tîr;ttts% (roiu Ili' hoiler tiitî Il tîi lu iigliecst lptunt

î'fli'aîncv '. attajinet onîly siliî'ti est'rv pvîec tif :tîiaîui.stlrk'.
lîaarîtiîîislv wsilî tIte rî'st iii .îttaiiir thte îijî'ct foîr sîliis thti

pîlansi sv:î ciifi'tr-ttci'. ;it tilt- liise.st itis'%ililî' cti'.. lReg:îrde' iii
t ii, liglit . aî itvtîaic nî;y have a i'tv liig~h sjut'îiii eiliî'ir'iiî' anti
sî't ii' ali 1t isrtaiiî fitiir -i limduîiîîg a hiîs "I planit efliliv*
l'T', "I Il.klit efli"aî'îî - ' itas' lit' deditir'd 'ii vaiti11 w:tv'., %%seîls :î'.

1.a) iti' lirtîiiî%r'otl i'isig it'fwt'î'i the' 8ii:îsiiiiitiîî caîia'hî' tif Ili'
planstî afil sie largt'st itiatt 'it ev'r i'arrit". tir (lh> ut, lie ini iîîn lbc'

isseriîll h':ctisai kiuîîsatt î'aîvtî'iî ftor ti'îîs".fiiir liîiîtr t uti tilt'
latrgi".t kiitis%'at:gi' ver Nsililiîct Jttritig Ilte lignetutt; tir (t') Ilie
piropoiurtionî biiits eiî titi' ls%,st'r tuîivait'nt tifli t'ctitil),Iit.:ili'v 'onî-

mlltîitîîîr limi flu lt'r iirttg tînt'sl tutti l titi î'lttnit';tl îuîive'î'
titaî lclittI lle tii' s, i' i tilîriig tlle %.tni' titne. Ns'eî tif tiiesi'

en. sit. ltisstvcr, it %l'%t ail illffîrfaft iiatti'n.
T'Ii s feu.lî'eitii'ti tay sce fît lie mi tîr ile'î...î s',iiv

o'f Iti' lirtlluit% tui ai li'a'. % i:ti kiîiiws% lîtw inlîtc Io limî
lut a flittc'~i.itntit wail .litiwv liai a gtiuid iii' f.titîr .ni
iît'tîet' tilt tltci.'tîi %%fili' lir%lutr.'uiti planuit for cera t.it tiiii'.

Forn inla.'nî't. tici'ntlietr andi qcl.t"'. tf reii'te."îr'.liiittl'.
clitit-lit". trie., ss'll lix- .1îî pllrixiiat 4lte I.tt'n in ctiiitctioni
svitii Ilue irini'.CJ rajtes -'t% tl e i total ligliiiiig iliat nim i lit.

uiil'lit' C.Xp)tct. anti Io ver carefitil exnînîi i l sî'rt
t' Ig'.t l tîw îvisat niai' lit' ci'.iIcte't . fic nfia'xiniuttiltat Nîl5.

anu .Itit tlic'.î em.inla:tî"% e',uîericnî'' in sloi î'lîctric liglithg liti'.itit".

iîas'uiig gi logo tutti llîîî litiriuiii.lilv. i Diiî'" tta Ilav ii

iitid. tlitii w lîtr' c':tîics t Ille pilant sta 4 ;s. andt Ill' lit'asaesîl
iitlitai v lîoad :il ai fimet Itiiiîg Il e .s %v'a, ()-,0, andt dotli

la'î l(ir itnt tîmiri' llisiiît".. Il iN îvidii Iliat i ito uie W.%,

thle le:ît lutir' t 83t pe iir i't of th l'aiaiis. antd atlyiutt %%hoi
liaîs Simtule tsit kî Ituai tftvt' sill set'v t lî;t thle aîverage Itiai 5vill be
:tîîîîît Iltf tif tIisl, tIr S-t' 45 tiet' î'î'lt.- tif tpct- i tti%. forais
a veriage' (Ii abiîtt 1Wî'15e htttirs (tltniaig t'5tt twen'tiîts''itr. Il ti ti%

Ii''.i ti1itrationt iii Iti' %vorldtl flott :idî'î, lotit tislît gtitiî lurqIirni.
tiars' entginteetring atnd tle'igsî c'titlît andîî 1iroblahls sîtitld liamet. Il i

tîtt iiierî'l ' the'îtttîîs.t5 c:hiaeifi' ti'f Ilie tlt:tli4aut:lit Ill
%silîie latt..'iiî',btili'rs. lises. ettc.-st're îigainaliv tiu:tdc
ltî large'. 1Il îtuirv t'l1ted ethte tacs iat it %vas, I)lîrî'i:tsî'tf ttuid lis.
mt;lIed titi titi attsit'e tif fle atgets tif titi't- moviiittt'ttîg'n.

îlt i'sslti sttiillt thle i'tigîiei andg'lt'tis etca. Ie ) lt'fatn
(a) sali's ilttî i'cîlt'ratiifi iirt'lv thei attt:al total enliai Iti ii Ilte
pilanst. witlitiîtt rî'fèretîc'e ifis tliv'iiiî itt tittit'. tir ti iltîeir ar.
rngemtiet. I efitiitiist ( h) re'late%' mottre sleîu ll'ii a lans

ssli'ert îtîrrî'tt i'. stîlîlb leîte'r ; lotit (t ) takes% itt ai itilîit flot
titlv titi toital caliaciti bolit asti tule nomametîr iii s hIidi iihp. totali t.

Nstlis'idi'd itt tittîts. li il'.sîliisstit iili st,î't a nî lîî't ins.~

pourtat ititr. Tii a îier.tiii wiît tipi'nttts ait t'lectriî' lhitlt .snd
lutîsen pllanit a'. ht''i î' ives'tisent if i'i jti-.t :t%. miitiutf .1

-îif Lîîg %0,i ; anthe titi î:tîsi w lici ti''. titi t'IiicittievntIî'tIn

titi iirice ss"iil anit titi oitidties%% tif tilt- t'aiiii. hi''tti if n'%
tlirct. n tiàt tiiti t'fliet'ie . illîîist ttît 'iatitial 'aî'i
svill hast' motin pint tîtat itîre'is tlî'tri'tical' l''i..ti. ''aj:
tlierefiire thte aliese i':î'.e tIie Itati litss' ftir tilt- iiglit itat gave'
fle ltiglîî'st i5itîitii for tIti' s'î'r ss'as as ili îliagrini. Misitu

om tsibit,'t!s ; uitiiittit<a tuiitrce%. ndi slitre. Iti' itt%;n'smuu
wa:s titi <tir liit ;li hu ttîtu. Ilte %îiuatî tîî s titi f'or s; littîr. 1% tIi-

stlutt.tii ttt mtts lt lit) atlitliri.îiî e il flue ahiti a'et ': 'i
îuîtîîttîîîîuîî l;t'tt'tt tiicthint tif tige eut ri' rita, alil i a. t Iltcnt'(ir ar

imtpotirant to'îtsi'tfitit i. ''ie planît %v'a%' a II.C. 'sietî.

dlastlt'il uiti fs tilt 870 a îîîr'tint'iiie., atnd twîi 20 altiiîiîri' tint"-,
ss'îti lti long %inih-c etigiuiî's tif ia0 andt 6.; 11.1. :it Sa Ibi'. '.ttassi. ýa

ctittih1. ''The etigities luî'lftctl titi II a NIla:îi flireuigl cittlt litit'etî.
asi ite lcsiaft 'ulef ss't' tivs'id'u iii issu liv a c'itt'i ct'tsapliuig. The

efSig.inets svç'rcý NO> atrngt'u it;t Iti' (3 Ii.pu. itrovi'gtiai entI tistl

tule a -,0 11.îi. lîitcît titi tii titi' Nlitift tlnivitig the tsvîi zno :titilbi'ni
nia ch;'ne; t he f lî'tilil coiinig ifii 'iir'.t peirsi; tî'îd ltii rntuuuig ti
tuie caîti' 1 iiatit :îs tit. '11' mttahines ss'tre ovi'r %i'usinioiiîd

SOI', givitig f2:0 voif% at fitil laul. Xti sI' ifs aftaive i'lt-'stîL
itig tif theC satieu titi tite iniglit oftlîe lovet ligiîtbue. Froi i
Ili ; pa.tiliere ssere. alit .;0o :îiii'' , esii' i îuîgi foir tilt' tso.'a

a uîîjiî'rc tu:ilitta ltlii se wi uiesttN:it' NN. (Iita' ti tm'. b,'îz
î'f Il'i%t%.t.eleetit's'%',00 ir4ii tl.%vn

X\ an efii i f oro% rcinî'ieti uut'auI 71 li.îi. Ii die tlit. tk,

ot' i lie. l6. hq.. 4î'atgitt'. boit niittnittg Ill;% î'îî3.z'ttt' ''.s''ttîî tuu

titi claire' '.li:tlt. and ltii' S vti ettiliv Y V dyi5untis. so ti:ittht
t :0 11.1î. eutgiîie liati ill lie lisci. atutt liai Io 8-111 on abiît Sao I.
tîr (,6' itiau -floît s't'v e'fliient. Ai i parsi. tIhi lîî;îî ws't' alulur

tti'e e'aîui'itt' iiti' lu XX tîttelitte', si tlle 'l'""s %vie tirmiuuai a.
ss'll. stli t total c'iiilcii c.timtcile if 750:niirc. 'l'ut: f=i

tieiiiiet' varit'î gnitlitiatlv fnit ;.- *' tii 83l". andî tlîcuî Itacl. Io
«' ajtitt. I.isking a t tilt' i'uîirîi' plant ttitt iti' '.tti( nt'

atl ; ,'l'iik Itl' a -0 11.11. elîgiuîî' ss'a'. rsuitîatîi tit abait <I.; Im'
%V'lut'i ;.;o %iiir" vi'ri' rtelii'î. titi%. etigie ss'a'. alitit piropre,

loaenileil tiutiig 41.itsiuui ctiii'uit'y :it tîfai1 pint a' S .ai

:uhw'îg for Iut'.1 antid iftug At îls pouinut, ltlem('ret (lb
11.l1. etîgitît liait te 1w î liriisn iii 'o su ssî'tiis Iias'i euigui."e ltsi

elai (CCîýitinii'al) tif le.i li.li. dotingaliins f210 iiî. gui 6;e
Frosni iis -,ç o t $ ..- , p.uil. Ill i' tis lisai 'anried t lus'th
esuii' pîlant v.trie'. <menu u 1' ) Ipt'b 73% :uil 10k i 63 iaa

I't'tiiX~ (:ut ssliicii ioiui Itl' m.usitll 'iti . i'. ilitissî 41111 tiin tU'

11.1iî. Itl' i z0 lî.îi. etig il oruti'. ont :1 litetagî' falhiuug fr,îtît alsis
1Wa 10îsu te<i' . Nons ft'tualnling lti tilt giuirttîirs ai1 ;op.r.
XX lî:us't a00 tcîo( lIhilliig f0 :XIItn 7.;' os ti. 1.; 1).1.t
titi' YV miu'ne," art' ilirisvtii i 'tîal svigil a heat iipý=~
frotîn tionit 1uooi aili S. iu;dw ttisuiI alltit in*, at tîiliinglt. ssIîuîb
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1î1r-elttagt k kelit for lihe lititir. tlt j * ni. ( iltil ri%(t5
gr.itdll.tllV 10l alttit 7-'%. )î hig titi% îît'riod. rirn 0 iciil. doun i

lissir %%(baîlle iî:îî'di- Inrt' Ille po 'r .il rituis titi îî litrte<itgt,

ofii.tti fatlisig> fitniîî 0.;, dotwîî 1l thout 8~ At îoiit 1 1 11.ni

tht i. 11.1). li ttktI' ctr t if tilt- 1MIti-tilatsi fimoll 110%v 011 tel 7 ;.in.
il e:. nwtit u i %vll lvettigt ofi ioa fâIiiig iioiî tbioist ioo o iîwî

grtîi.lit r1inig tl thout1 7j I.. Foi t.itsriess -. the i gi%( tii.t .î-

gm-ili ilî i tilt- pOu t'ieit.tgt if tilti 11141 tt il Ilkl lis tu'tmo ~4
ii t. piiLuit oîtrîe,1.8hk (i fronit ti 4lit e igues tht sit r.

q*î'iit.tgt* tkeiî beihîg th ifni lise Iomi -il anv init0lîilit roiti UVI 1

Iic. ili t11Ii;tLit% tif sînl iii.t'iliiit's aes stert' tiIî;î3îîc l Kgv' il

-tu

A\ ~Itl tif tlivvt tiùîgraitsl %Vitlihe iitt'ret iiig. No..îeZNo

For - ti- 1111 ito tirsdrig titetcii h1otirs %ertt ;nl i i;îî rin
iiiiiira et tili Im. tiltsiî îtevret tii fiii tiieiv. Foi'tlibint lit'

litirs Illte co'nibiiîecidvaî s il slisi lîti mi Ivertgt- (if

.11)011 7.;" tif cuiti tomst, aits fliitrei'oret'as t'flhitei of' bliti
For tlot htr laive ittur lite Y%* tiviîilol land khînve

~o lt%.c. ;tilts it t'fic'iee itttinrt'ý tif :thotit So'l. 1'att dia'
gr.iiti \'.3. iltiritg tilt vlit leî tifit'i hîur%' rein, il %'iil ajîa

.il .t giiter. tinit Illt' sttîil plati vt iait m1'nort, tii;t; nti ll oad'.
Tilt' tflit-ency~ tif a ste'mu pLint il aloi vert' lilgii tider tilt' sumnst

etes 1 tati ot' tes ct'terrmhtt' for Iiinîseil. It iiît it h tiioîgiit
aiti 11:1 t5 4 51),di e:îst' steltteti ;ttu horrible ex;tilt'. I licg

t it. î, alma il il :t ver% ' fini :siîi)etif tit' kinid of t'igit't-rilig

i lini r.'sîîiî' froin ilth dî'sh.gîîhtg tif pîîst't'r lainait% ht'iig ieft 1a to st

liir'î'in; tit :t' i n mii't eîtr v. 1 ittiglît gkit' illiimrattioits
fnitil :t I..cirt' tfirIit'li phtîtîsi i îth'it' tlie t' pîîli tt ion tif pr; aiit'tiilt»i clt'
livedtt t ilt's( expelit'utite'n t'it't't notî:l t'n1giuivtt'i wotiid ltvt limiî

1111' îîî,î'. livîîieit"iffi t.irtett'. if tliey iîadi iteii ujpti te, tilt' lirt'iiiîi-

1,.,îItttec .y d i.im ' 2 :tilts 3- Abolit Ill' 1110Mt sa i-, lise :tdv''oi.
b'iliiv tif deigniig «a 111411 (hotu at% ret':rtls latîî tit ciectriu'ai

înî'tiî'Vwit h refereliie to the inimumîîiî io.1ci, qîlite as ilitcli t,%
Ille tt.\ilii. Aîtliter 'i% t i:t tulit futi itîa.d t'fitetnt'eV ni'fîa'hiî'
i, litit tif st'îgrtt illliiirtaltt:a% tlt!i ItaIf loat. Of 'ouîrbe'. ii

Sict li l.n w%1111 lite ahn)tvc, il ~ iissli to inîiîrove siuttter% 113

î'îttïiliî te svork tîî i IîII sI. zrtiîkt' but tis t'ii %illll)ly lie :et%
:'1Oi tlîts îid liat 1 ii;întitil.trî deites 1 oin 1 1ouI is t lint pre-

Iiiitiitrv t'iit'ttnhîg k i' f t'i nuirte iiîportaîet ilati gotîd opent-4
tioît. l''îîs'il deliî'itds o tit l,sIgti wlit'titer hIe lîîit (îlot iidiviti'

Bl. white lire'iisit'l3 elLzi'c'.i toignli 1:t% vt'r3 gr.tt
îiluenc t's i Nl,îibstttîttllici e ili i'.f opî'ratmin tilt'e îsî'' poiî'y

tîîîilîine frosii aile sttri lias tlîlîlt as tgit'4. 1I lus lin% te 10 %V 'ii
ritt., loi' liglitiir liait posivtr for lite vatrlols% tiicITreiîît'ass ni

ofiiîr'last : i tîiit.aîî nia i ,îthoî tîîifitil. tin lias itw:îvs

aîî':'Il to sait' taI miets for inct'aîîctieî,t hgitîîîî art' ctapileI
niî'tt'grtîly redîîct't. 1lîsteati ni' la.cîilg îitt'îîî 4 mîii gigiîrv

81811 veit tC e trs' sîîî:îl linisose c.aiî gte liglît. thît'' :r gt'îîtmrai %s
liiii Ilîtît ni'l' lihemst î :firtl il. i .1111 duise t collt îîtti t liaI mi

litai iit:ts' u tî i e',,wnlti lit'e îiî'iae for liv :î

flit'rî liilîi :t tcolsiît &-lla;ii t7iîitr îstlit miiii's ailes iii 1111% I 1 î,
i rouil î'sîî,rîîlit't' tiîris'td frotil %tiîte lu:ill.im u;tIaiti lîts' li;îlîagt.

ilig. iFlit' rtt- quis%- toi ail letli' r iîi :,.s to %vitts is% te) < tilt'

itnt.liii' *%iisttnirr tir tllt %tniîiîs'i -. %tii sollit tlît'r. eaîî lit'
tmlit*reu* (roui liane0 tel tie:lle t lt'lit. once't in. lias, golt 141 %I:î.*L

Mr %nnst rîîîîg sas's trat%- tdans 'î hirt' a% t 'as iti iiîtiistrv retire-

NsîltrI î -c l tlivivgiîtilmot, * '3 Ilivt'it'it o11 :t 1 )tîsil)i!it 3' ofi public

"t'r%.I. t' ttlit'l i% n og'i''iiit ne tiiltIi asi t îî'î io lnowv iîliîig
*11lli il. 'iTe rtsi ii miîtt far o selt. 'liet t'iric lighitiiîg
intiisirs' a% tf COntiiartis't'1 reettit e, tiltsi il a% sieni sîth a vt'rs
litîz aitri& tgo siîît't firsI it bt'gîilI t lit' îlicos'ert't taI il %v:%%
Nus, .. pîibtît tifi' ehgs i':l~'i 'iThe grtiWts hiti eet'io1iiit

<'f iik iîi wîe id 1t tilt-' ecoîîîct'iî'idm ni' riv.al ltiiîtit.lias% lid
the- t'iT'tc tif t'vtlviig àî site t'iassi' t'îtgiîît'îr-tlte t'et'îtii Ni.%-

t itîll ;kaîag'r atlsime gtit's ou aits î'lî't'rit' iighliîg iisit

sî t'i oiîîiîîg St lit t't'iit ili sittitili om4ilt'rs 4 iii a-t-uiirt stlit' blîti-

TRADE NOTES.
lut'0 Stt t'li iiiiiitt t îîriîg Ces. i îiitiOi.*lst rt't et'î

1% t itistti citili rt I., fit .% joo liglit IlLilli fu'î tilt, Il,% il tofihtst

.ý-uî lîglit pLîii for I;hil Ii, tîiil m i> glii .114 1îu.11îîi l' it kînts%

Smtilt'î &% Ii.usstrti, lit'ltîîîg iîiii' tî1.% iil iîî tl îts
l'orttuit o, li.tt t'îli ii isît t lt l tH i t &~u NItit'i UItluit 1R.tilrtî,îtl

ftît lonig Itltd tllit% v'ix îltilt' wtidt'.

Ille' Rtislî 1iiîgîîîtIt'îîîîig Lo. .it' littiitiiiig to -po 300 m iil*t',ii4t'

taîtidt'ii t'tiiptîiult t liîîtsseît fis tilt' il .tii.t\ E itt ti *rt 'riîa.î.
Cti...aîîti tilt' taillter (ir tut' Si. .Itlîî ilî ci. '('lais siiît

it'e dti tite.Nt. t'iiits u l Ithe t lit i ,tiftis tîîî 1î

Th'le i<as' E'ltettie Co.. ( if Il aîiî'ilttit, limse compî 1leted Illt iii

stli ifi ni1 a îtlect r'ii l'igltaitt t'i eitîl.8ti tlui lî ftor lise' Oii:i1ti
Agricit'i tiîa Colt'gt, G îîelîîiî. Thiiis lis-tIla 111e dN'o r tt (v uir'
iislîeuit a 15 là.1. iiior for lise Slîip)t' W~oodl Riîîî Ct,.. tufTool'niot,

4 250 liglit geîîî.'raor foi %V. i.siloî tt lefilaii
Fr.t.t'r, tif Frtrvoia t'ii s tntra liloini s ftr Ottiiwat .tilt
oitier e:si'îîio'uits.

'i'iît' îlot hissielîtr îîîî,lits tizrgnîitis ti: t 'si.1) \ Ritelt'ii
& Ut.., ai Neuvt'i il. N. Il.,.u t'it''eil i %;Il lit uîuiît t rit
liglît pîlait liv Jo ui .tri', son & Ce). la.1.,itfi . 'iTe ild,1t i
laI tiosi t'tlNiisîss tif aliotit 200 iiu.îiiîse ti liit tif a(t ;tilt 3- t .,

;Liat Il 'i% i tilt otputîîî i tiIlt' siINi '.sil lit' îîiiitît i t'; 'i 'ss

Sittrri' îîkt' :t %I11t't'itl3 tif tsiîs;lliiig ttttlt l;ia i ii ibe fîit' ;. -

tories-, :îtl 1114113 tif îlît'st' ini Ntîvt Set'î ia.ttl Nt,%% llrtiîsss il k
suiv'e hlîtî ttitîilidt h' divtinî.

'lTe Biseltr iiispe't oli :ail inlstrir t t' C olipati3. tif Toriutisittn.
Ilave sîtatile a e litas' tart tire. si.tillt'l3. i lit' iîs~'' tif tlt'trit'al

titiaiis îîi iiitii'si I ltii it i i. R~. A. hu 5l.îs Iut'cil a-t"
Imî;il ;8, (.tl.*tsiliîin. v'ia'iiî'r. aîiles ll).k Ior.'i ils' i is Iii n.l i

liu.nîtîîiitI îîîtî îîs.tit kt'jîl tilt' îîî.tt hîitîI % dit îîrîîîîî rtîiîiiig
tîrdetr. 11% tii iiîu'aîîNstilt' rit tii hit iig ilt'111 c'ittillîi stIu.1iu'

as glt'4tiy whstietsiite lit'- a iîîîîîai insi tif llîi.iialt'is .1

fixeti sîuîli atsti'il lit' iîut ttr unis titt for. 'l'ieî vip.sti3 allit a-

liait'ttittrhie lltliiit's hii ti tdirtetc ti.

loii'li te 1< (ilt'tet'n tri. ul;î st îiiglî tiir.u lit'. îîîuî ii

tif jetait, aut ontr lii ti Ilu le leit' ititî tif illiî'ii itîlirfi

iniilis idtaîfîiî'. for tit ilîtt <'tlttioi h1lt iii;til
,îirsr rt'iiî'il tii'iilet. il k% hî'.trlîî'l i iîat iîa<ck.nd lalls %a ..t

tstiii t'lc mîtu ise a iuttrttml tilt!i 1'anrlitii i iltiiiigs .1

ottt tu. '1'it 10 131)1 typ ir. rtiisftiitt'r wta theî tastse niiîp l

tîstd iîr tuse thOvc I'tulii' 1iîis. Olit' uiqtuie femrailîI tii' tilust,îîî

ftîrîîît'r a% tlsaI it rs'quiirt'saut tii' Ts s'ri tillisli( Ilt dite. .tllIl

titît' luit rtîîtîre t' 413etpa nit' liaiîgt'r.% Ill. rnig' iît'i i;tlîaig-

isig iîilig 1i'ilil'li'ttt.iclttc it tilt' t r.uîîsftîriîtr.

The Ç,olitin & M ICîiiltîti Ces., tif 6:01î. 011i., :tsIsn li 1:8 thei

Il.ave lalcirv îîîde hIl flltîwiiig s ofsti tisieiiiers îî
Il)hty> & Co., Clintoiî, io0011.1. ''W'hîeltîek -esigit' ; Mtl'iitî-t

Booik & Pliiîg litiiise, Tloroiic, S.j lî. 11. '*Wiit'u'lok esîgilit',
%villisaf pîg ulule>s. fi iciioni clii e %l' itsi tItiliigs; 'Ille C. 1'.
1R. Co., ftuî celt'îtr aI wl O s'îSolîiid. 4o 1i.1i. IlWlit't'ltitk siigiit'

Wtt, hiv % i cel bise.r-, :%latl'ls'rtit ahi ttiie111 t lii /.1

bribrg. Nest' iatliii)rg. 60 hî. 11. " tel"tigii'atto'ilt'r.T 'iîiîilîi

E:Iccsiic Motir Co., '1TorotO. 33 11-P-''lieî elîgilte ; .ael

litàr>t alitliil. .rvnii-i*40 iî.îî. Il ltlt'al ' eigisit' t c '

Uii~cssMoutsnt. i IX t'i 11oih.1. ''Itituli <ligille Get. %Illllro,
Tii.-iiesviille.6(o li.îî. teed hoe tWiîiaîiEet-rit: i.igtlîCo.,

W;Iigliaiiil, 6$; 11.11. 'I ltie:ll II elîgiît'. Wvili i 11.11. bîoier mu ittai
t'nîlîceitiîi ; Siiîi Gln (;tli iiiîgý% &Milliiig Ct.. 1F*.tirnst-ss. 1;.

C., !,5 11.1). etigiie lissts p0 1t.î. b)tiiir t t)llllStii i'.it'tt uc Cto..
Toroto. l'O 11.1). Il llcl - tigiiie tiid bises . News i iaîiîhîiirg

«.%Ifg. Co., Newt i iaiîihîtrg. lix locootive liure hIox b estlot of
îiîiliii ac'i.lltC'it.' Io Pi.lat% ile 'M iiiig Ces.llîîs il ; Thlt' 1R.
Ft'rhu's Coi.. i esîee . î<utýit, mil!îîu'dey S. i.rud, Muins-î
t'in. 1 l.isting limien t Fniîllat v'tuliig. 1ii it' .iî 1h.pî.
',wiil eick- cîigiîiî' Wi. Cans'' & Soit. win'q tr. N.S., lit tuf

woitissnikiîguiiictiit\it uî. M:sîi& Suai, Oittwt. wtîtîti
'lleîi T ia'iiit' Ce. t'iii"oii l't milsini its il i sdats

C'l'''ilsoîi Cuel. Tolis.thiîg ilu uiiit tciîuur Jas. A. tiil

1ttitiqhiiter>, tisseshtiîî: jtisiIhil,~ i \*îtl aicy. .Si 11.11.
Ident" oliillca; Atîltid o. Sielu haîtti, a% lost tif viiii *i:chinti'--
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THE REVOLVING FIELD TYPE 0F ALTER-
NATING CURRENT GENERATOR.

'Fine de'clopilanat of Ille revolvint; field type of ;alter-
nating current geaierator, aaîd the stsuîdardizatioaî oi a
complete lisue, both !or the tioaîocyclic an d three-plîase
systemslias 1io laie occupicd the attentioni of the enigi-
neerinig departilment of the ('aeneral Et1ectrie Comîpanîy,
%v'ait succcsshal resits. TIhe alterilators are decsignedl
for the stiandard irequency of bo cycles, snd for pressures
ranganig lletwecaî %00 snd jooo volts.

'l'ice machines are huilt on tilt saine fines as t he cana-
dliat (l'encrai Iilectric type of induction miotor. Tlhe
stationlarv armat ure is buit tpitio Ianînations stamipcd

f roaîî spe cially belccted and tested steel plates. Ample
spaces arc left for ventilation, and tie coits are Cuvered
and protccted b>- %Iietds. l lie base of the armature as
of saiiuotlî casi-iron, and the pedestals supportinig the
becarings are provided %vitlî sphcerical scats, wvhich suip-
port the boxes and alluw 09 perfect alignmiient.

'l'le remnoval bearings are, of course, seli-oiling, with
the oilwavs su cu t as to give anl even flo vi of il
tromi the restîaag places of the rings in the shait to
tîte end (if the bie.rinigs -

whtere the Oit retu rais
f0 tlle teservoat.

'l'lie revolvïaîg field
is extreaîîely simîple vif-
Conist ruction.
nierclv lit iroaî spider

aîîoutctd u a shait
c;arrvîng aI soft-stceJ
ringr serviant as ;a yukze
for tlie pole liieces,
wlîicli are amade upt 01

l.aaii:aî.ated huai %% 'ith
polar projectins. lThe
tield titas aîre te-

pItl.te andc~ ine the _______________

t.arget sir'e 1e '%onuaîJ
%villa fl.at Lopper straps
atllowv of fiace egress C. G. E. ~ G~ u
froat the coiIs of aniv
lîc.ît. Th'le rittl.ttare --. in bcloe tuo c along tlîe b.ase tu

Lit llit.îte ILCCNS tO filtl aad Iralîiattàrt!~ %iaîiaîg.

gond jalîcireait regal.atinî aand L.aa bc, il desiredl, coin-
pounided for tt--lt.ttc .atauaî.iak regulatin. Stacli coin-
poning an ~..atia .S., 1sti ai0 sr to ý_0 eaCiaent
operatioti. aand aiia% lie omiitted. %N*lîn coinipotindcd a

~OiiitiiatINO ES tiiaiicti on the lianad rectifie.% tarrent
saaplae (t: flni .1 :clic me tisotia tilv min -tî -EtàUat.
I ti.Nt. dcipnEilai lc.N .. vstr alit î~v, ili.Lltidekl

aan tlle gctîct.utoi, propt:1l> :o .. ld lît~aie tier
îIîv lae.ad ot L.\tr.t%. I Ilc aeaîipcr.tttarc oi tîc .armîatuet

alud tilt ficld %% asitai-- locs tînt tise ehn c5 .jegrees

~eaîî mguadv .uh l.t ola utlyt: raîaî auîsh.e
I lit aîeu t% lito a.-clat.tt S n. 1 f Lnattse, iieî

to tspl.t.Lc Ille ru% oh% iig tîrii.ttaire t% lie. Thelî rc% 01% intg
field ty 1pu lî.îs utsý %)%i n spe.t fiLld of 1EeLIaes lt I.

fa e tann 0il1àa gî gla- pot çaiul . t t am.. 1 ýt0 igs b.mnd , 11il a iatut:,
tlt: osai % 4.11Ct1 Ilai);;. 1k aug t hc t1%%o t.sed gn li ig tlle
CXUstaig 1.a vat.I1 1%. tlt: l'lac aIli ia.ls Fh ligpo-
tiitI .mi.at ,ut Ilae tllctai.itit Ilae mittLtic~ la

NI.taioi.tt% Stta.t ta C, l.ibe %w nuaîdt aguJ isuatl.tedt lot
IilléI la1lC ptessLEt LS tha.tila à: sa .abl, ft re)I% ol. 

.0 iia u vs .ad Ilae ý_it tqoat ý.ai lie fi.J dlit c.tlsaitu Ille

liaie wvitlaout Ille iaîternediary oi stap-up transfvraîîers.

Ail the hii-potentîal teraîîiiats are etl'cctually inlstittcd.
'lie rcvolvinîg fietd atternators caît be wouaaîd for the

two-ptîase systeaîî îvtîea desired, and Miean so wouind are
su arraaîged tîtat armiature coils cati lie ciat iii or out to
give iaîdepeaidcut regulatiou of the two pliases.

Duriuîg the past year the Cattadiati Geaierat Elcctric
Comîpanyv las sold a number of machines of this type,
suanie for belt drive, but principal> for direct coaîaîe-vîaouî
tu %vater n'hecels. 'llie illustration shIovs a L-ioat
40o-pote, thîrce-pliase nmachiane, ruinitg at a175 revolutltls
aaîd deliveriaîg cuarrent at 4,400 volts. lu is Oue Oitweve*
whlich wili be tisecd ot tîte Lachtine Rapids inistallatioat,

Two more geaierators of thc same type aaîd siz'e are
aîuw beiaîg constructed for the 3 o-niile transmission of
ttîe %Vest Kooteuiay Puwver & Lighit Company. For % eriv

u poteaitiat work titis type is especiall>% welI adaptedl
sto uf a 5o-kiluwauIt capacity cacdi beiaîg in use at tîte

ý%ViIsua Carbide Conîpatiy's wurks au Merritton, Ogît.

HOW MANCHESTER IS LIGHTED.
'rata corporataon oi Manichiester, Eaîiglaaîd, owaîs aad

operutes .1 large electric lighitigq systeti, whiclî las

à-Toit R- rv~oi.vasc; Fat1.aî 'T'v''

reccntly been fitted
w'ith tie largesu stor-
age battery ia thec
United Kiaigdorai. It
is flot located ina te
central station w'lere
the current is gener-
ated, but about a tmile
distant, in a1 special
sub-station. 'lue cur-
reait is distributed in

ktiown as theie-%irc
system, a nmodificationi
ofitle iettîud fio%%cd
b> tlîe Edison ligtuing
comipanies in thib
cotintry. The curreait
as at as takcen froain tîte
wvares as of insuillicient
voltage to charge the

baitter>, anîd is aca.urdang> traaistornied b>' a noltir-
u.zeferator to a current oi S ao volt>. 'Thle batter) con-
slists Of 224 l.ar.; celîs, cadi contaiaiag 7,; plates. The

elîs are nmade of liew.) sîteet lead, aand are carried onu
aruaî and tiaîîber staaîds. 'fli caitire inîstallatioan is

%,i% ideJ itt tour Jisýtinii- batteries tif fiftN -six celîs e.îch,
coupled to tîte five-ivire netwvork of mains. Eaclî of tîte
batteries tlius foraiied is furthier stibdi,.ided itîto mo

paIrts, cine of.asiugn tle batter>3 proper ni fortý -inLar
eCuit!, aaîd tlie othca a regulatiaig batter,> of t% elc .ds
\l th tlceClks are phaced iti fi'.c arclied Ntataîts atilvr a1

street, ttîree of tlîc 'alt oatainiuîg tîte mtain b.tîîeraes%,
the fourtît beiaîg tised for the regulatiaig ceî,aad the
fifli holdiang the aîîottnr-geaicr.totr .îaîd b%%itcibo.rd. 'lali
not aîî.al ma,,t.iailtin rate oi di.NLliairge of the plaant 'as, 6wn
atuaperes froan cadi oi tlle four batteries, or a1 total .. ur-
let cui ! ,.Iuo aaiperes Jchied ist aoo ýoltb tu thc tuî.&*uîs.

'T'he .a1erag r.tu oifa.iag is 3oo atnipere.%, w% lisi i!,
.10the tnoriil li.iti;jjjg r.ate'. TJac eaitirc ri;ght ,a

Jtcar midnmglit is u.aken b> thc celîs, tîtus alnwiaig a lLuge
rcJu.in ii tlic aiaîber nime tci iiplu> d front aou*I,,
;a tlle C% ciaîi- until t) %i ttîe fohlon iai viîorniaîg, whvlîa, on

SuiJ.t%.s ret',cf s ogi% eni to Illte miean w urkiaîg duaringý the
d.a%, tlle b.tttcr% takiaig ttîc titi,.a u to 4 o'clock ini Utc
.Iteratooti iii additioan to tlîc load of the prcviotis niglit.
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ELECTRICAL DEVELOPMENT IN

AUSTRALIA.
.Nlt. J. S. Larkie, of Sydncy, N. S. WV., %vriting to

tîe i)oîîiioîîi gov'erniiîent indter date of April iLoth,
1,So;, grnvcs the f'ollowing particul;ars of clectrical
iti.itter.. in Aitro*lia:

Ei.ECTRICAI. NWOIZK.

l'lie rîiluay construction brandi of flic Dcpartnient
uf Putblic Works, of the govertnnent of this COlony), w~iii

.,11tlrtl% colmpicte plans and specifications for an electric
:treet r:rilw;iy for tlîis City.

'f*ic cil, (il Sydnîey last yecar securcd poivers to
effect a lonn of a million and a hail dollars to erect

planlt for ligliting flic city b), clectricity. Pe'iîding the
conliubloIi0 ol cgotîataons w~iîlî the govcrnent respect-
img a coin mlonl stapply for lighting a~nd Street railwvays,
iaothing lias ICCn donc ini the miatter. If is possible
ii;st %%tl iti a short lime tenders wil] 1be asked for botlî

(il tiiese imiportaînt works, and if Canadian clectrical coin-
p.ianies desire to conipete it is advisable tlîat they should

n~atclî for the advertisenients. It is probable that the
aittc.stirnfients wvill appear in London anid this cil>' ait

the sanie tinte tlie, so that the London advcrtisenients
wouilt be farst scen in Canada. There will be, uan-
(lotiltedlv, an extension of' clectrical works iii Auistralia,

Il mc more rapid rate than lias hitherto been the case.
Melbouarne lias a very effective cable systeni, but wh
thait anîd another exception al the cities of the colonies
-ire served b>' horse or steani Iines or busses, whcen ani
clectrical sv;;stcni wotild bc preferable.

At the rc.paest of a Canadian conîipany 1 have nmade
inquiries mbt tic consuiniption of carbonis iii these
colonies, witlî flic foliowing restit -

CARtONS.
fllc total consumnption of c.arbons% iii Australasia is

esjî.îdto lie about tlarce millions per trnnumi. lIn
Nem. /.11iud ,and Victoria clcctric liglîting lias, i.ade

gýre.ter progress tlian in tliis colony.
No tIppro.\isil.tioti of thie size.s used can de git ci, but

in the Raii'îay l)epartilient of New South WVales the
foiiouwing are tlîe sii.es, îîuimber of ecdi sort, anid prives
paid iî i S96:

llol ciq in. , 33 mli. ol*d ; 12,000 per lamndred . .. 3 0
15 35 cuicît, 5,0oOO ..iu (
15 33 8,000 . 7 0
12 as 10,00z ' ... 90 0
9 IS " 2,0X V0~' lmmndIcti (t.. 7 ()

12 15 sol:dt . 4,n)CO 0 .

9 15 ' 5,000 ci1>t
1% ei cored ; 2,000 .. 12 (>

Lb ~a 2in., îî n ini., bolid, coppcrcd, 12,U00 pier
thouis.uîd feet, £3 7s 6d.

Tii,_ ri.kiîc b giten tas in tlic case of all carboîis
hc m iîiiillianitres. Tlîc Posî Office I)cpartnîent. uses

*21* .mid 12X x 8, 1 - x (. andi 13 ý; 1 S. AS at ride Uic
l'obi OlieDepartnient and cleLI rie liaglt conapanies-

p.mmJ ~îmlît> iglicr rattes tilî. tiiobe paid b> tic Ra1il-

f h,. :oliuw ing Icîter froni the Dep;irtnicnt of Culs-
Nltî,, r1lbitarlie, giî os tlîo ;if,rnld.tioîi respctinig

lai rc:pl) tu pour Cnquîir) of Ille lùtli inistanit, rcltîî c
l~ ... t u. ~ 1 bcg tu sLite tliatt thc ~Liîii tif

gs..iporîcd vs liot aî%.Iil.tble, the itelni bciiig i,,u
~Jic ij cadîing of ' Ucîri,.al (7od. liose os'Cd
Ib% ti., .0urtîîîîcît tif \.traare aIl tclîîdcrced for iii

th(!~~uîX
TI, Riiia> Departiîicnt tises îî îilliniietresý bolki

Aind -)nj arbonls, fur %% iki thc pa>. laiticr tlic preseuit

coiitract, £ý2 per 1,000. IBrusi catrbosi., the sanlie %i/C

-ire aiso bougit for £.2 lier i ,ooo, ail of teli ainîpere
ctirre,îts.

The ios;t*.l Departnîeîit tises tue lollowiiig tLindet
preselit i Commerat :-

12 miunî. earborîs, coruci, 12-, HoO :t ;6*2 14 o ver
1,000.

i12 1111ii. carhons% phiii, 7', 2,333 ait £(2 14 O per
1,000.

33 îîîîîî. carlbon., cored, 1 s", ,0 I./.

1,000.

19 ni ni. ciarbons, cored, if, i, o8,; jt j 8 0 ler
1,000.

1 1 nî. carbotis, plain, 1 2, 2,000 at /£.2 10 O per
I,000.

9 tîînî. c-arboiî.i. Plain, 9", 75 at-I £ 1 0 O pier 3,000.
Thiose supplied at the Parliaîîient I lotise are fie
Coniradty, 'at £4~ 4s~ Od per 1,000 ; %ize, 7 16 iii. \ 12

iii. rnotalded.
Th'ie City corporationî tse'; Fookc's anid I Iartîiîiîî"it'

tisîder tue present coîîtract ; sia'e, 7 16 ini. x 12 in. (1
iîi.,the yearly estiniîate bciîîg 600,oo0 at£'1s o

per 1,oo0.
The estiaîîatcd nuimber uised ariiitiaiiv b>' tlîe varions.

goveroiînît departîîîents iii Victoria anîd the city cotinî-
ciliS3 750,000.

1 tlîiîîk the deîiiand for carboiîs wiil iîicrease, bt i i
siot doiîîg so rapidiy jtast iiow.

Trhe carhoîîs tîscd liere are maîinly iîiported froni
Atistria. United States îiiakers have sent sonie here,
btît tliey have nmade no Ileadway. 'lle opinîionî seeîîîs
to ba tliat the>' are iutci Iliigher iii price aîîd iîîfcrior iii
qtialitv to the Atîstrian.

ANNUAL MEETING 0F THE ROYAL
ELECTRIC CONPANY.

'riî.. Royal 1El-ectric Coinpaii% lîeld ticir animital
nmeetinîg iîî Mroîtreal otiti l> Sth, atl u hidi the follouîing
directors wcre re-clected . Ihon. J. R. Trlibaudeatî,
presidcîît ; 1). Morrice, vice-presideîît ; F. L. l3eiqtîc,
A. B3runet, MXlani ?aacdoniîeil, F. S. hlolt, Edwinî
I laîsoil, J. A. L. Strathy, anîd Robert Cowans.

The anntîal report slîowc' the reventue for tlîe year
to be $900, 348. ici, aîîd Uie e.\peîdittîrc for labor, nia-
tcrials, operatioli, mîainitenance and geaicrai Mxenses,
$6i6,467-99, lc«tvig a1 gross profit Of S243,88o. îî.
Deductiîîg iîîterest and fixed charges Of $43,245.83, left
a net profit fromn business of $-'00,6,-4. 24. FrOlll tlîis
net profit four quarterly dii ideîîds o1 2 per cent. eU
were cleciared.

Additions and improî emelîts to tlîe ficto)r3 and its
cqiiiint to tlîc îalte of $iS,j io..23 mcre îiade dîriîig
tic > car, anîd on liglitiîg stations, uines anîd installations
id genieral -_Oîstr(t#ctioîî tlîe stîiii of Syy,88u. 3< li.md

been c.\peîildtd for a like ptirpoNe. l'le total îaltie of
tic additional equipment n'as t S 158,090.-53.

Iit conîietioîî %i'thl the pl.îcing of ne%% generators and
sw Itibo.trdJ iii thie inicanîdecsent ligbiting; stamtion, tî

work completed in No% cîîîbcr last, it ivas îîoted thiat Uic
saîiîg in fuelrcutg lcfr'uaîtîîd14,*to.

D)tiing tlîe Quien b' jrtîif;ce ncarly -'0,000 iuL,.tnîdeýs.
cenît liglits and abotut 2uo ar. liglits ivcre pro% idcd b%
tlîe conipiany in aîdditionî 10 flic rcquiircuncaits of rcgtil«ar
cistoîilrs. Duriuig thîc niontl> of .Xpil Lst arrange-

ilietîts mere eoiîpletcd for pl.ueing the balailtc of the
iltatiiorizted C.ipititl sto..k of tue l.oîîplîî , î.îie
$25io,ouo par iaue La ondon,iîg.nd
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DIRECT CURRENT MULTIPOLAR DYNAMO.
Tiiit ccîiîanyngilluîst rat ions represcnt a ncew type

of direc ii urrcîîî ilut~lîl.ur dl n.îno, iin.iinuf.ictuiredl 1,

all :capted for
iolate.d li gli t.

iflg lanIt% s.

mlonig othier Ceil-
t iirc tlle mlanu11-

f;utctturerq clainî

the fllowlisg
poititç o( merit:

A minimumn
itiber of p:îrt';

-ire cnîployed in
h seonl-;Itictioti,

alid .11 Iltlie mle-
ch:u iical d et ait.
aire %il perrect ini
designl tlhat ah.-
solult e in t er-
clîant.teallility of
paîrts i% oblttin-
ed.

Thie field Iî:ug-
Iîep; are iîîade
front a1 special
quaIitv (il cast
steel, :î,îcl thle
iiietal is so plac-
d, and So uscd,'

that therc is nio
clîokiig (if fine% aI an11 point î.d tlle imaglnctic circuit
nior lias anly attcnlipt liceiî made to w ork Ille Iagnctic
Crainîe to itS full liiti of sattratioln.
*FlîichNttlt :%tit scries coils are wotitîd up separatcly,

Nî:u~' ivî'i~ l>iiîi:cT.i. i I~REsT Mi î.iii~.'i.'i~ l'h S.SSiii.

~TRIC;;au NEWS Juty,î 9

.Uîid .îre seLtired o Ille pole picces b) Nktt.ible
clamips.

'l'ie slotted t> lic of armature is tis<'d oul thîs iîi,1î1hne.
Thîe Li ac so dcsiglned alnd placcd ini Ille .urlîatîre

îlîat the>% are iiteî clîalige.ble ai e cr% poin*. Thîe% arc
t equaýl'lIcngtl anid anmple conduLtisg capiacit>

'lle comimuttator is very large anid dcsignced for the
lise of carbon brtisles. . l'lie carbion brushcs are so

conistrtucted that tlle contact Ibctwvecn Ille carbon
mi:ud the rimeilûne lermiîîak is ilron -j) au nie

* coniductor strip clatriped sectirelv to tlle carbor
*bru.-h. Thîis de.sigi .îbNoltitcl% pre% cnt, iÂrcing
hctieccii Ille brushi anld its hiolde1r.

'llie bced-plate is ilade iii olie piecc, anid S

* very stity I ad stronig ; it supports Ille barrel
bearinigs of tlle armature, wlîicil are of the c.

Rl .igingý and self.oilingi t> pe.
'l'le apparaitis is made ini tlle following- .4m.~

VIZ., 47 ,i~, 20, -,0, .40 alnd 60 .w
he Elect rica) construction Company also

mlanutfactutre a conîpjlete lige of direct-Itirrent
btationlarv liotors, in i/sfi-uni onle to oe

'. t hndred horse pow,%er, and have a fully cqtiippe-d
* repair sholp. Thecir tilice ik at ()o Vork -arcet

e L.ondonî, Ont.

Tt.lt L&i> * iiîif 1 iaî I.î.* B. Ç. , %ht i l'vit imn~

*yThe, sosn of Osi .Soiîd. Ont., lime t accli( -inoqe
nliite lby ii (,)%%e ,i ounil IEecisi c L iglit Ciimpny il iý

* 0 ighit. it $75.Oo lier Sartinniig tiiller UIleink

* i tic iîîi' o f Ille OCV. sw ingj Iii ilrc i t taiiiitsi Itc3ce
ultni dou% rcenti%, anit OIle> lgaitig i i> u itlg t>1'.%

Iaili., Li Ile. yicoting swin %%lit, %%.I% .. peraing IL., ,iudgt

%%lienî Ille mollir loii iîvîi titi(. liait a flnoiC.sC.aC, ii> V%.t

club i bcilig lîscl nuiit lit%. face 'iligti. t lie .itcaiigt %il

caubcd iin a1 focutl:il In nacr. %%ii >î.f m.s acc îil) iii > xj iu

bioilus hi match clain tfcl acgq' a1 %%ic, nli.uI.iig a1 '1t. ii t

îic andt sriuîiîng %il) a b.ac 5cicat (ceti mîo die air.

.1't

4,
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WESTERN ONTARIO LIGHTING PLANTS.
l;:îot% %vitI lic foisntt bni diescriptiomîs of severat

cîcrime hghiîtmg latiii ;11 er Ontario, front the

oell oi %\L sonie posints. of iuîstr utioni nî.u> li

frlic otd 1,liit iii tlîi. toms waN totally) det royetl b>)
lire ini !~i~ i S ct , amic the pre.sent plati ma: îttsta.lled.
ttt septetiibci' foilowitig. It is tocatedl inti a et:îcit brick
tîe.s'tIîrN lliid(igig, 20 x 40 feet, aidi k% au alterniatiîîg

Thomni .1''însoi-l1 bostonl genicrat or, 'sitli spccd of
1,5o0 revoluitiotis, fursîisiiiig currenit for incii arc l'igiits

't'id aîbolit 3otctdcsittnp. 'l'lie '.w lci-bo-ard

i.s Çttted wsiti hCaliadtiali Gestierai inistrumnmts (if latest
d&,t. Otie of the speciat featuires of tItis plant ks

%:tl to tie the ver% s.ttis4zictoty service to patron..
'l'lie hielt ks rmis ttircct froni eligilie to d's'uîatîio, lho

cotîter-tîat titîg biimg tused. Thli steani li e po'c' sup.
plied b> .1 gi Il. P. bloiter .1at i ami Il . P. L.conard Bahl
autiîatiî. cuit-off engitie. Tl'le pt.îtît is utîder thîe cml-

dlent uliîangetietit, of NIlr. WN.. F. JaItiiesoti, ditît i-, ow îed
by Mir. J. E. Gordoni, lic proprietor of the Dresdtit

lIis pt:itit, ow'tîcd atnd operateet by Mar. L 1l. Reesor,
i.s lurtîsmig a- il %et) satisfactory sers ice to tise citizetis-

of St. la>s 'lie comîpaiv htave iîsate ios' about
1,0o0 ilnc:îidcscerit liglîts tif mb catîdie powver. 'Their

pouncr litouîse ks cotî'senielitly sittated ils a cetîtrat localit)'
anfd i., cquipped w itli .u National soo tiglit nîaclinie atîd

two io Bail arc generators, Nvitti Nattional itl-or
and itîstruitiietits.
li cotîmectioii 'si'a thîe platit tliere is at î'elt eqtsippcd

-tock roorii, provsittcd with s;iîtvisig aîid conipartmîîents;,
.04 %cli ,ticketi wittî ttf the tîcsavparts; requiredl

for repairs. Plower is supplicd b>' two -0 Il. P. turhiies,
sl:tpîettînited b>' a steai CEngine to 11a;in)tlii an1 eqî;l

rtinniigý p)ow'er. Mr. W. J. Stevsenlsoii is the clectriciati
in charge.

FOREST EIETII .1(ttT'1 COMPtANY.

'llie eiectric l'iglit 'planit tt Forcst is ownied anid opecr-
.iIed b> NMessrb. iHamiltoni & Protitt, the wsseii kli
pi.îtîg tîîiil proprietors. 1 t i% locitt.ed iti a cotiitiiîotis
t'r*ik astditioii to tîteir mîiti, and is cqtipped %viil 8oo
liit Ro>,it dmtio for tîteir iicatiîde'.cetit tiglît systIi,

.1idi ai ,o arc liglît Tlhonîpsoii gitîcrator for arc street
I.imps. A specciat fcattire oîf ttîis plant isa ttids.onîle
mirle su iteli board, 6 x 4 (t., fittedl Witli Getîcr;al Etec-

tric itistrmtiietits. 'l'lie iiiii etîgitie stupplies thîe nlecessary
ptaver. Th'iis comîpatiy arc it prescrit fttrtishisîg aibotît
250 ilîcitîttscenit . taiîps; .11d u a :rc lighits.

''ie oliccrs of tlle ibovec conîp-n's' atrc as foiiows; G.
Y. ~sstîtorttpre.sidetît ; %Vaitt-i.tMcl)oii.td, vice-

pre.siklett aind scrtary; W. 1-1. Ashwortli, ilîntînager.
'lc plaunt %%ils isitited atid coietnm ccc service oit

.t~îsî>iitli, 1895. The powver iiotise is at franie ;Irtic-
tî,re 35 itl, witiî fiat roif. ie dii'sig ;viaiit consists%
if ttso liu'ierN, otie of ioo lt.1, ;Ilid the otîter ofl ic 0 i. p.
c.ipaidti. .td a 1oo lî.p. Vhecelock cogidegisigig esiginle,

'vithIt tîirtcn foot fly-wleel. Theî getîcrators are at
Tiitîmsozî. iIolisto, t,ooo liglit aitetciîator, a1 io liglit arc,
and a -io iiglit Royal1, for tise hvites O'serioadled, tle

SttLioîdimstruîietits. beitîg froi-. thie Canadiati Cers-
cîjil Ius Co. Tîîeir set vice it frst coîtîsi.-tcd of ;3o
.lit. lilit. anîd abottt 2oo iticiindescentt latrps, but at
preselit tlue> arc furiiibliîg 39 airc tiglîts, w itlî a catidie
pouer of i. zoo, aind 1,700 iiic.indesicetit lamps.

UClettid power froîi tlîis plaîît is ttsed iii oit ptilmpilîg,
th15, liug tlle fir-st instanlce ini thîe world m licre electricit%

11.îs lciev u.sed for tîtat purpose. Ditring j.îtJijl> tlie
Com1pati put iii a îS k.wv. Gencral Etcctric getierattor

of sou 01,to Itirliisi tiv. t loi d1 11h001 ilt a li1ti h ot
sîi<teeni "'cils, alîd w %idci lias given cvcry. mitisfîct ion.
Tlhe incereasinig nitiîtber of welts licing boret. %viI1 te.id to
its îmore guineral idopt ion, as its- a-daptibilit> auîdI tlicap.

Owinig to sc:îrcitv of' w.tcer this pllalit lias .1 \.Cr% * ovel
comîdening ss ieni naking tise of four taillis, tilt\ (cet
ils tlptil b% t welve leet iii diamii1eter, colilnected hy N)ho
arran etnîett , the litimp for hieater heinig fecd fronti uîear-

e.st lank by tbrec ïnich pille, .111( Ille wvaîer froli coù#-
Lien-ser being carrkdt b% pipe :îndl open trotigh to t'artllet
tank.

T'his Compainy zire oit protiticers as wveii, la' inig four
%weiis ilu their y-ard. wilicil tlîey operate.

CANADIAN ASSOCIATION 0F STATIONARY
____ ENGINEERS.

N-,ru.c. - )ctru.iri s f J s. A-Ksmson, >. 'i e te cjs.m. . fims g' s.sislile fm, Iii t,

TIORONTO N~o. i.
'l'lie regutar meceting- of Tloronîto No. i was, ieli ont

J tI 7 0li III l9nilneers liat, (si Vîcto'ri-t street. .\fîer
thie rcgtllar buisiniess liad beil deatit w ith, Bro. E. J.
P1ilip intaiied tlle (oiowîi oli.er% for the eIltIng

csar :l'rcsident, G. C. Moorimîg ; 'sice-preiident, T.
IÏversfleld ; recor(lilig sccret.ary, J. IV. *'iarr ; ; tiflîmanal
secrct.try, J. Bain ;condtîuctor, G. 'lhotupson ; door-
lielper, T. Citt cii ; treairer, S. Th'lonîpson.

MtONTRH.'st NO. t.
A largct' ilttendted tuecetinig of Monlttreati No.. t v.î,

lieldI ils lieir 11iai1 on011 a st rcet 011 Junte 17111, the
occasioti beinig the twelfth annutal meeting tor the eiec-
tioni of ollicers. 'l'îlie flooiig 'svcrc eiected. : Preitdent,

%vill. Snî's'î>î ; vs iee-presicieli, %V1;,u Rone») ; d

J. O'R'oîtrke ; inanilcial scecret.tvy, i tarry Ntittatil ; cor-
responding secretary, Thios. Rvati ; trensuirer, G. joties;
tibrarian1, Mis. %î'are ; COndituctor, J. Morrisoni ; do1or-
keeper, J.18mes WVitson ; truistees, »J. J. York, O. G.

ti1raniberg, George I lttit. A large aiîtîiuit ofbuiîs
%\as traisac,;tted. Sev-erai ntc%%' b> It.% s s'ere paessed anid
otiiers altcred, tenlditn tO\wards, the hetter govsrntnent

A\t the regtsiar iieeting- of I taititoti No. 2, iield1 a
fortniighit ago, the foliowiîig ollicers were iutst;îiied hy
tlle past-presidelnt of tlle cxct'',Bro. Bakr'cof
i OrOtit() No. i :Presidesit, IV. Norris ; %siepeiet

(s Nackie ; recorditig %ccrct.ir> , J. t -rnside ; fiîiîlialii
srtar> , J. Carroll - treasurer, \Vs.. N.tsli ; conductor,

J. jtolns.ioni ; clt>tr-kec1,cr, T.' Casrter. 'I'le retiriing
l'iititcial ,iecret.tr%, E. Masti, %va% pre.sented svigil a.
lîanidsonîle secretairy by p-tst-pre.sidetit IR. Mîckie, os'
beliaif of tlle assOdîatmotî.

'l'ie elcetioti of ollicers took, place at the tast meeting
of the aikO'v associationi, viil tlle follovvwitg resuit 1).
G. Caiîpbcll, pre.sidenit 13B. Briglit, ,ice-lresidetit IVW.

Mdetrcaistrer ; \. 13tue, secretar-N , \V Burk-
liolder, cosidttctor ; R. E'vsîs, ctoorkecper. 'l'ie olui-
cers wcere itstalîctt liy the rctirinig president, i3ro. G.
Risier. 'l'lie subject for discussioni 'svas - liîe Gainii i
Powcr Dite to the Expatisioti of Stearm iii al C> titider,''

Nwhliclî 'svas ai>l liatîttledi anid illitustrated. A nitstîîer of
cigisîeering tque.stionis are lieitig preparetl for LOthpeti.
tiosi by Itle tlcl)rs, for tlle tet -solutioni otf -tt.l

KINGS'TON No. 10.
Kitîgston bratîcli iittiedl iew oficers it tîteir iast

tîîectitîg, pas-t-presidetît S. t)oîlieiiy beinig ilaster of
cereniotîtes,. 'l'lic otticers isio%% are F.sitiislîolis, presi-
dIelît, re-electedj ; C. .sitte,'c-peiet; J. L
Orr, secrct.try . C. Selliv, treastirer ; \V. WVoodrow,
cotîdttctor ; R. Bugsd'ottelr; S. l)onnieiiy and
C. B;lnle> , trîsstees,. t'. Siutiîoisaii C. SelI>1 vr
aIppoiintcd ts.teg.aic> go Ille .nîJ s'etIon b lieil
iii Brockv'ilte iet iiolîith.

lulv. is)" ,



iNfier ultaînre llcliltuiq>n lise ;îtiili lier of, 'lj îil l t.ictle tu devîte a certain aititisut or *ice tcti nmoltteh tunla nyleieela ~îît~
'In. tt1mfhC iiie I l..i t Il lleate nlittletîlken Iu cottîriltite las ii4 dliarlintitl reetilar>' eci motndel. and hefre :icttssttg aruli itaitleinaîk.îi gtroiiiiett, mn hsk

.. 1sayiimtilceIlte îieIai isole.

I b lei l tr> i»tjl of %hti% deirîtrmienl i% clieflv l) incre.ise elle %ile-i liftes alteati>' iablC sier. hsl.tdIJn iii lie lianoli tifci ry erîgiecer ubi bo at an> ty it~
otf tilt îîdttî lig: iî mîCà of ttîenlIci.sti i malter a, sa ýIi ctalie hein il) a little Indy.t>' lt.ttle Élie ittl , u1.lrlale grneciîanîcai nîtt elecîrîcai fbttitil.,. %lit) 01 ce

settîsl %i ltiltle Clicîtgîe s. t is ut tiiclti fruit laisse lu 'tie t.l.tIi formuitla abt U in iat.til>i.ic% btl iguel i> ttt IStt«, Andt se cîitt> îîutlr,..j h
4.'te nc aut ut itetw ic vaitiýe netti itracîkcal>' %aiticleis li te gCatirr.

Jm ni tant liallitttiT pntl neil t.il.ill t i tutil %bttictic beatt 1itlel~ cittstti~ianteàllqtru folqIteli a. esîcrteguse hall lgo lie s.îeul> utslere,l, bi-arn.,
nettii[lit face Ébt a lete are inantr ,ait) jtîci enrittemr niý alcai eduiloit liai. eihnugla force of csromtlaticeî, L.en eri iet. ant i aliy (sallers% wlto. îlttotllI& lath 4

9. tliatitt b'laise tiîtî been aile a ,evie. theje e.triy rqtîcalgil fcr >-caî. Kliu.iîti1» b> ctilot anti etIiicteice site great n. criîl of lmiaiîg &a iltototîglt elt-t.taty
etttaîtttcat imentpm ~tlu diget ui calcUmile 1iîtuhICtt. aidt Ille alintts ileic isillî cfilte sîdtiti arrntb nît aî ah6îiyon uhî i l he tti il-n

oliouîtgl inoM lcge tif elte prinîcmîtler ftiitietnali,s tcîi c'j. 1I liai e iletitietl u titttttCaIil poit andt carry oetil elte mirîiraîte uintiiititi s unrîtai- intine<iRa
elte fiiutltuîîtîtt tit an tttt]Q Il). etuiy %alc uttl elle srîtit-îm

1
r' tittderlniti lt ittt)i obiît' a id dhiffît.ul fcriîttia (ti le 0 eatiily enitlaind aitî ealily iimiîierslcoul. i htctia

unr, ci , le tieri r-i fqitî ail etiicaîito cf thii Ln, cotilîle t wih 1 racthcail ,îtechintcal alnhihy, i% sous n CI: uttersod lu relutise coittttn.
i lit Jtnaugmettnteit icil liai lient ouîlined for elte stcve lttgtine itttîîîîiîî m il ii i.ttî

Il>tI lAI FNMA TtIINs lefittlitil Andt eqtianatioti of 1îridfleîC df. %atlltcltoi ttf redîtcî'uît lt rosstignols fractioon%, tts vice s ar't
St>UAlK AN.:) (2c lcî se 5h<stu'lelîiid ex1tlanatinn atnt itraclîcal detutonstilti o.
<lalcilA. ANI) C%i<tbwiCAL MlAtktu<rîheitiuianti eîîianaliot of, Mitla itaclical liutti.

St>t'Alum Ami: CctIu tî ieltjhît atnd orîailitic.
S uî iAlXii. LAIC.iAIts-stii unes' r Ic l..lcltite oif, wth ptrat.tt.al delntttsral ions.ý

ltîtI& LVN ,T&1AI CUIî in-- Sial'. ti rIs, joinî antd saîiint atsisi sel iite"îltnfli îîf. wiîiî flainifla andtiti aclhcal dtinuiraî'tis.
lai: altle elte jitettlit. to (II hCuli cointtt ieIlà a ltaà' uf flî.'tre lîasîî l mi motî id i nu ti refrence lii att> îsmrlicllar objecî ti ellte ctrary. ccy Itrulleiti .8il l'

catefuil>. Ittuglll ouI, aidt Qi).> smii infrmtionu riet ts Meill lie of use lu you, andt al eilTitt wil b ale s tîîtcil oui exîterietîce aitt a 1,itowledge cf lte e uie t.eîîu mal':

1iii sctie% of Rcîli coîîtîîlretîlg etery paînihctlar. eta. le10%oiîî.«tî

lAK-rgIc.mc 111.1
PRACTICAL MEASUREMENTS.

i lIg pradcîi iîasmaiill licreini referreti lia aîid trcaiCci at
livinîg of cp'tibelîclit Ili cîîgilîcers, are ditiimgîiil a% ncs
tire"s, tif suîrface, or voliîienî ;idc of c'almvcily.

NiliASV'lES OPi st-uVAckE oit fsQitER %îIF.Ast!RF-.

Sit iAC Eçp v% ili:îi vlicli Itrs rc'fc'rcec go lc'uîgti andc lîrendîi h

oiîhy. îlc'lihi or ti iieuîc nos1 lîciug coîîsiulc'recl.
Tiheî .%ICA tir a %iivce ks site :mlmuiîlLr (if shîlmatre fées, iiîl'iics or

scies., tlieni tieid a Nu:râ~c'c voliins.
A ilT~c.- ;t a sîrfa'ce wvlicii bas1 four rigi anîgles.

* Stlti:trc iîmgRcîigc
R1.l'iîgle.Obog ei-a l.

l tue. l'o rendîc i lc :rca of. aicet aîîgle or sîia.re, mutil y É lie'
goe cl Iu-c'îci lul b> iÉlic g4en cm i gi 1, .a1ici Illie jroiimcî avili be I lie

lztilt' 'lo lisit i li rcîlliî cci leigi h of cal lier -'ide of a re i.iglc
tir %quia rc, civid' s ie givî: aie; ca y t'he givn'cu iciiglm of kiuowii

lC .îîiî Fil Élie li cugtl ofa su irface wliîo'e arca is 95j mi. ini.

Mid iiit<;c'tlg OR ils.cllA aEAIIEtt

A i mlautg 'e :1 tit at-ic limiuig Itirce isjd liaîit ti : î'- îigcs
A I ocItrialtîg le % t I ri.mui l miig I wo 'cîti:il %ies

eci ciît'r.

St .tî.m-.s. hm~'mssc.m.l..

l'ie base of a tianîgleas Élie lisse wliil imiicrs.cis Élie eilier two
lisses :îl tic pint grc-aicst dilat fromît Élie vustex.

l'lie iî~ rtcprcsitic itg tie basie anîd ailtitude lie c p.rptiittîlar
ico e.adi otiier, andu if a trianîgle lie plaved verîie.tUy, site base
%vill bc Élie -,ide on w%-iicilt il appears lo siaiîd.

Rilc - rFo fiîîd thc. or tia ri:îuîgic, miiiiîîl: site batie iv, ,nie"
llmiîf Élie Illitude, a11i Élie prociîucl will lic! liiu alrc.

Rumle :o faillci scitiier th iî ljtie or 1).se of a trianigles au Ca, anti
onie %icde lîeimg kiovii :Divicie thc :îrca ly omîc.lî:lf tie giveil di.

mmnisoi, auîd qutientî wilI lie rccîîirc'd diiîmnsion of othlîr.side.
1Ex.îiilc Fimîid hIl :ccîîmireci Icaglis of tie b.ase of a Sc.dene

lri--îiigle wvlWcie 11îhîudecl i% () ilics a-"ti -area qîa 36 illiîls.

36-ý bY Omclmlaiildc3 "~=1, relimiredt leigili ofhat'

A cirele, as gcoiiîericaily de'iiid, 'i' a pulai'n igltrc hiouiicd b>.
a cîirvcd lis', «ait ls o5tf wiiicli arc acuuall>' distantî frui> lt'

lie ciritiifcrece of a circec k lite trve wiieîli oviiick il.
'ite chaatvtclet' of:-. circle i'. n haih Iite ilin> passes hhîrongli

ils centlre.
''ise nîditis oif a cirelc'i% a sîraiglîtlis ien iîljoinîs uIl cmille Ina

[Noie: Refcrriiig Io ilis, il follows tlî:t (lte radius ks onîc'îalf
of thc cianietcr. I

Rîie : To faiuîl l e iratîinîfèec ofatcircle'. site diaîîileer icing
gIin t iuiîlt' the giveit diaticier by 3i6,:raid the tîroduci

will be lte ci: cîm:îfèrecc.
Rîide l'o fimd the diaiceer of aî circle, thc c'ircîmiifèecc l>ing

gisîti, stiîlti1ih' Élie gisemi circtmifcrcsic by lime dcciiîia.l .3:83, anti
Élie îîroutil > b te diaiicer.

Ric: To f'mmd tlîc trea of a circic, Élic circîmîifcrenct', radius
or ciinlîîcîr bcimîg kiiowni,

Mlil>'l Ilme circiîfcrcmice b>' omie-fourîli the diarnclc'r, anîd the

tîrocîcl will lic tlst> kre.tî
Or, iithiply Élime scjlîatr of lte radits b>' 3- 1416, aisi te luroduci

wiahl lic thm arca
Or, rnîîlîi1îit Élie shil:rc of thc diailcer b>' '784, sied the

priset l >l linc le rc.
1Ex.tiiîîîic : Fisid site tîre.a of. circumlar- boit 33. 1416 iiiclic-% inii r-

Circîtiiifcrcic x .3i$3ý eqtiais% cli;.
3-1416 1; -3S = ml:miir

8 4 = .:i tnoutî dia.
.14l'6 x 25 = .7854 %ci- imi.arc'

Ex:îiîî,î)!e Fisid Ilte ircen of a cardie whlite radios i% omtc.ltlf

Raiit' tqîarcix li'W.-14:6=

1Ex.îîipilc Finali site trea of.ïa circ wîosc cl.îiiier i', u uit-i.
l)iauîîeter 'îcpmatrcci x

1 ux i 1x .78 5 4=,z7q!4 %ai- iii. atrcea.

jilly, 1%ZANADIAN BLECTRICALi NEWS
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,% rte% ucv or tiie%c examiple: wiii [Il-ve cieai-iy to file silodent
%0--y -7854 is Il%ýLi ;81 foIrlall wl'ienl it i% Itee!%S;IrY tl fiit

1rea oi a iv cirele, and meeds lun iiîlier connentî.

>t1.ts RtSO.F VOIXt>t Ol Oi.11) tOIiitS OR CVIIICA.. .lE IT.

cuitl mLteai lirCitllit iiteLilue leigi h, livillit ndL tllîivkmte's

beîmî.g 1.m1ts kii litL consILi dait.
IThe i nL'e.sS or fiifing itie CticIC conten1s of n >014% bldy it

.~îI.mto tmdn 1111fl area ;iii fluet, area iiuli plied hy îliick mt-%

of n cal:ueily eînbrace ineasurenents of b:îrrels, tanks,
bill,, boxesVmtLes etc., et e.

11<- ittiaîd g.iiinn" t'i lle Uniîed Staltes cOntatisl% -31 ttmbie joiesll.%
iThe lilii)etiILl 0£ lliiti-lit g:uii COtt11 t 277.-74 ciII>ic illctes-
A Luibie futot of water contain% approxidiat ely 6.2.5 i iiperiIii

gallonsi. .813 iii <ciglis 62.5 pL)issiis avoisrdiisios ;lt 6. F. ummder ail.
iiLoilterical lis esoe.

Rile :lTo finit cap:Leity of a sqaet ank, diiiensios of wiiiei
are kuîîîwi, nît ullipiy leiîgli by breadîli anîd produiet lh> deplii, and
re'iiit %çil I lie cuihîeai conttents.

E'c.iiiuple n Fiiîd fle stmner of Inilperial galion-, of waler a1
ret,îimiitar. tanik % ill tLiiii, iisîde iteaNtireiie:t of faill beliîg.
leuitli ,~o féet, îwidth 15 féet, clit 3 feut 6 incises.

Fomi Laleigtii X wiitii 1 dilptii x 1728 s priiglns

'77-27 -_ =Iiiealglos

20' Ieilgtit.

'00

300
1q. depilt.

)00

mo;o.-eiieacontents ;n CLI. feet.
1728 .=eubic iteites in Oite Ci.- fot.

$400
21 00

7350
1050j

1-814 ,4 00 = libîe iicliL'5

1I.814.- o0-i-2 7 7 2 7 -6543.8 lIsis, gatlons,
or, %%-lin aiiliite correeties is suit reqiiired, %hort ituetlind for-
muil:L as folIlow. ina;y bc :LLloied.

iLnglil iii fées x wiltil in fées X depîl ii iéest X 6.25 lntpi.

gaffonts.
20' X si' x '6" - 05ox62 h66 ut., gais.

Examiple (z) : i low rnanv gallons (U. S.) ni Oit wili c>3 litîdrical
oit tank liniLi wlîose internai diiineniniiîs re: DpI)CI 4~ iect 6 aiîehic.s,
diaitirier 3 fées.

FormtutlaL

l)iaiileier sqiiatred x .7854 x <lePil x 1728 .alo.

231£_U 
.glos

3' 3' 9'-\.7854-- 7-06S6- arc.'t in %q. ieet- 7n6SI6
-_ 4-5 dePtil.

38.80 c-11). in Ci i
i1728

54950.4 C--l). Uli. Cii. in-.
i4950.4 239 z-237-9 gaUtloig- o11.

Examtple (3) : It il requiired ILo lit a tantk iibt n reccss 6 it. wide
asiti 14 fi. 6 iii. long. Tank to be mtade Of 3 in. 111laiîk Ltd cqntant"
jo0o Iiipernai gallonsoliwater. Wlhat lieiglît slioîiid tanîk be!son:s
to aiiîîw saIto projL'ct 6 in. above tlic water line ?

i'irmtfinit exact infternial ntevasLirenieit of tank, tîtei exact qLian.
titv of water contaitied in ecdinhi of dept1à divide reqiîired
quaiîtiî oi water by titis prodîîct, and ndd 6. Re.suti wiil be re-
quireLi ticigit.

DuîeîtisOf reccs atrc gi% en a1% 6' x 84' 6". Since, lînwe% er,
fautk 31% loie coiittrieJ ofi3 ii. plitk, twice tliti tiikness nii
bic LICiscteil to get intetail nîcastireinnt of tanîk,

6'- 6"s-K 6' infernai width ofillik.
84' 6" - 6"rz 14' internai lingil ei tank.
14'xs S'6 - i1 i.0SS 2'i indîles.
11.088- 277.27- 39.99 11111). gati. lier inchl.

iw00+39.99, 825 iliich 10 water thue.

(î: :6t- 10' si"luteigit ofiank.

Ex.iilpil (4) :A tank i fit. 9 in. Jeep, 2 fit. lontg aud 4 fil wide,
i, fiind Io contaatt 7o Iiiiieriai galions of oit. 1low far frnt tise

ss ' l,, IoU, and wliat i% capacaty of tank %viten fulil ?
Sitae one galion of oit is eqtiîal bo . s 6 cts. fi., wu can !:ec ia-

leriali> sîoremi otr caieîilatoii by working decinmaily.

lits Iiit< it C ta~ilisic lufet 70 gltiloits a-te eLîilti I) Y 'Itl%"-

hy~ ~~ 1 ;o . 16 3s. il ei.fés

andL :t% tflic t :nk il, - flet hv 4 cecit, it s base will equtai 8 sti. fi.
lT<'mt di vîde i i.j vu Li. feet b>' 8 mLi. it'<' t n gel lteig lit oif <iii.

1 1.*2 . 8 3.4 Ceci Iut'iglbt Oi nil.
i lie ltttk t 1.t<1- . 1%V1 W lteiiig 175 1tee't 111g11,

ILtiUl ii (A % I.I Il4<) I

0.35. IlLI , 1.! 4.-, ttLltLv <istji *L trotti fois Lt faii si) t)i.

TIs juiL
1

.111 tatia i of111 tant Mint li, %%t! fiilm ii 1,11adII)15.ti l.

tets Lt tankllit féet andu flon~ Livide li%. . A>

1-3.7 2 -4 £4 1t., vlltl)icL'li LOCotnt tf ta*tîk.
£4 1fret -1 -,..i gaLlilon% o>oi Li lî aiîk 5< hen t*tll.

i-N.tilijile (.j) i If nle Ctllit*1 titot l % );I 5 igli 84 1)otîdslt. u~li

m vigls it L)ti 811 i il Carit LLitai£ I10 tt'<'liontg, 0 6 fr<'t m ide< andL j

.'. fi. x6 I. x11 ; 0 i o i. I*t,t.

900 X 84 75600) U1 po tif LiiCOu.

Exallopie (0): 1 low Ili:Lny imbiL' fret t steati «ii a evintti.i
C(Littatil 18 in-. 36 iii., <viti 5 V er L'L-3tt. 'it't i)L', aIiI IiLiWl 3tIIV

etsiv. fetLI wiii 1)0- ti%L'L lier lititir if' L.3gineL rîmos 75 nesoltltlis it".111

inlut te.

i'itst fint c'iiieal cLtenOtts tif esliti<ier, iiteltLisitg elei-ld3itle, filet%

ittutît iil v sI mrL)kL's lier* ite . and1< itis i)rî)Lli liv (Xn. Resuii
;Viil lie ltilltbLi'ni oetliL'c frLt L)t eain t, )lltU£tte(l 1)iOt' IlLtir.

18 in,. x 18 in. x< .7,54v. 254.47 Sq.l in-., aIL iVL* i Lnvr.

254,47 x 16 in-. 9£160-q2 elCi-tL L'Liitte'itS.tC'iilC'Si ii

Tuie LtCtlltr n1'- cirL tie x >' 3. 3416 t! c'i ttit e reitue.
'Illte L'teL£)ernte iL cmre - hY' .141£6 .LiLteL'

'llie raiiii LI aL Cil-Cie x liv 45.28313 -~erLi)eete

'Vite ~ ~ ~ O L'rettte tie <i c irelt 0: ()283 18 - 11ti<is

%ite-r (I niv ite iis if :L cirCiLt . 14£ 6 - fleai.

'Ill ,;(ItsLtre ni the <linteter t «t 'i rele x 0,7854 t flie ILMeu.

'llite squareV ofi tlle CiCiitCiLitL Lit Lcrd x n.n7,9.s =it Ile a..

*rite eirLitiierence oI Lit LCrcle x o. t.591 îj=tIte ra<htits.
'lie suare~ mot tif bij, trea nif IL ernreie X 1. £ 2838 = lit' Li:iiteler.

A %eitti-cirele il, !4 t a <ir'ie, o)r i So Liegrues.

A quiadirantt is U4 L)t ciL'reile, or )0 dL.greL.s.

A sextaLnt il; fý Lift IL ircle, oir Oo degree..

<ietiiitain%(i Ligi t5 andt sy'itJois for alge)rliL'a i intile.

SPARKS.

''lie ruilntîrnng of eleetrie car's on1 Sitiffday in i<ingstoit is, beiîtg
protested by tite Lnrd's D'ty Allince.

Thte Nelson Electrie L.iglîi Comtpanty lias decided to, itîcreaseo
tlle Caîtacity of ils platnt, ail a Cost no 1,ooo.

Ab.aw <viii bc suiiiîated 10 tlic ratepiayers nf V'erint, 13. C.,
to muise Si12,000 for flt iiie ti an1 leet rie iigltt pilnt.

A lperiecteti iiorseiess Carniage, il i% anititîeed, wiii soot Ic
tuirsied nutit of the works. ni tise Geîtcrai Electrie Comtpany, iî%

Lyon, Mass.
lThe Osier Nsmdieate i% stilli tego4i.Ltig Iti sectire conitrLl if

st e H amilton ani Dtîndas anJ tui Il.îittitoi st rLet railways.
Severai ofiers htave becît mtade, bilt as% et mia agr-etiemit lias lteei
re.1L'IleJ. '

A lirolinition lias licei mttade to n algaiate flic Branitford
Street Raiiway and lise Hai;lttion, Cliedoke and Anleater Eleetrie

RaLiS%'ay for Ilte plirpo.se oi ttaking direct s'onntît ion w'it lPara%,
I<' way (if Bîrantford.

Tuhe vasLt itarcli oi prngress witlii nc geneLratiL)i is sN ikiiigiy
;Itiutratied 1w fie deatit, oniy a %sort finie agoi, (if JtSiii Hi.l
tlle eîtginecr whîo drove StelîctNsoti*s iirst ioeoioLtivL'. Aiter es%-
<'alung ttttmieroti i erils in tilie moal, lie ritet lsias deathI b> ialiiimg
lîroîîgil au1 Opent iacl ot Ilite stre. Atliler ilitrILt oît il Sil
Jsaac IloILdLIi, wltt %va% aL itienibcr ofiiast parliamitt, aîîd ii !,titi
an acetive nid genitlemnt, wlto itvctud fle luîcifer mteh.

JîîlY, 1S97
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SPARKS.
lTet

stLi:ib i o,*tlllloiCsîit 'rit'îîci meît ait Niaai rirt

''Te[)%I itti r I .iiiiîi ,N. S., limie t.itlw limier cîiiiiti
til'sfor lci, le liglit ilîg.

'îi T001110. %villa -a ca11k pi a t tîk Orf $30,0

A tamc it..w iîîcrctas uIl cîccirita liglit 11la11i. was r-
Ceiiily titft.icd lî 1 i lit'%- '.i r tii Iici Oui, Oeil

IlIr. %%. R. itîîrltc. i.mîagti tii fic.~ C. N. %V. *Tcltgr.îplî tillitet
.11 lltcrs.ttll. 0iiii., tt.îs it l% sititici cd lit g.ts..

Il i. e IcL i d i iclciîmî Louuiîilîîiîte jo101lî ti 11.11 l.x
;aisti -i. jilîii %%a il lic csaiis vt iihiiiî aî %ht fiie.

Wa.li'r, Ste".trt*s sait iiiill i l.îîî'ktiîow. Oai.. iii wlii wali ltn'aî-
t'd Ille eltairuc liglit pl'iiii, aî'us rt'ctitil tlt'stroyttl I)v tire*.

Soi' it 11îtiîiI. NV'. l<ciiti. aîg' of Ilit' Neclsi & Vioi i

TtI'plioiît Co.. h la% ctîililci cd a lise froiiZo.tii Rolî Siniokatii.

l'lic Boeit 1*.Ilcltlilt' Ctuiîî1 iaiîy 'a iii sulpll I lie ttiwii tif Ca rltijî
P latc, Oui., wit aiu -lectii-u li-c atiaisiii %sti , it at ot i o$8i 000.

A liv.la w 10a grailit s.j.ooo i<aa silceti rî il e failtli% l'crîl
Io Ll.:iark w:îs defcaicd Ilî% I lie rai cjîaL crs oi ic formerc îowîîi

Illie etiai c f othi lit ui, Lit i/eîis I clciiîtîiit' lXLAIiiigc .11

Wiaterluoo . . as lîccii Nviti [ti ih lic.rt & l'arte colilim o> , tir

E.. J. Cîîisaek, tir h avcltick, N.11l., liais, iiivciii'd a etiiiiliiteasscd
-ait- lulior fair wlîit-l lic lia% secu'îii dl cuisebt iii Greati ltaisî,

L a îT e a u î dv v ih v l i cl i;î î ' î ,i s

.îî iîitl tiut't'i uîg ;ii 'iloiirea.1i 't' 1't':rs tgoti, ti .sciîlilcI ili

vtiscili ion ai Ni:igaia Falks. N. Y., 011 Octîber i9111 lietxi.

Il 1% %Vti% h it'git ttc t'a i-ili liai ti lt! wcll.kiîowîiil fn of l'aLi icrst1Ii
t&tl riiiiî. tâ Nt i.iîi.t iic-,S. U.i 881iîcOi. , II.tsC cflot lîccîîà

t'lo,tl dowtil.

'i layitir litii atilitt Air L.iiilircs'.tr Ctîîjasi>, tof Miii nrt'.i,
t'lta'î tilit- fciltîaiiig turecciors for uIl tcîîstîiiig > car: Msis S.

La;ricy. ts'iîR t.îî,-cu ge Itîîî îftrtl, %%i. L. C.îîîlciil *îîît

1%. L. îclîcî

T' icc t'ttîp tif ti lt- Ttî to Sit-creet aa Ciiiiitîî., fti- ailie

iîltîlît of tjoluie shoîtw a gain tmter iflic %.allte iiîtiiii ;lasi tuai of

.tlio.î l,(> ice respctiivea ligtiîr's bcîig, t9.15 6 *titi 8.
1 .i. i 3. lit tilit- frmer figuire il, ii'lutid I lite ri'tceiiis tou Stîîtl.s.

t ielt'i> - t% iit A) ftîl.>illcs I*tîriîiiike Ut; Roît Coili).tiis
lia t c t'îî tred ail att on .g.tiiisi i Ill tuit Eleti rit Rail w.ît Cois.-

imui. ciaiiiîiuig $2o.rx.i tlaisiagt%, aidt t' coililel fie laite ici s î-

1).1is ll ît i 'ii is lcal liait. froîîî A> Iiiir rtd Io ti Slieisi%;tl Britdge.

1 lic L. 1'. 1R. Tlcg i apli L tiiîlaii rctii 1 siatade a ict tîrtl ai

%'Viît'ao ill Itllet Qitu ii giL'%.tge t 10 itm . l'i issg
frontl ibid. iiigisiîiii ' i.tt c I o ilite L.arl tif Ab'rtlci. Ritcai 1 LUI1

tva', scils ttrct liv lisecomt mericial ai:llec Ciip~asiy t0 Caîîsroilît
troui tlàcrt' ovei the C. t'. I. lasse ti Oîîa.. The pi-ct of

i rati,siiitisil iiîelîidiiig rcli niàiîicssge, %vit% %eo'. ciii ulîiiîcN.

Tlheu Ccltii.1îî Iltîtr Coîîî 1 auiy Ilî'te ctiîîîiîclle îttirk osi ils
liiostt poweîtr cassâ;t i Niagara Faut,, Ont. TIhitiai wiil Ilit

abiout ,00 fet'c Widî'ai i tli! btol itl andt about l.ooo fci lonlg, auJd
%%,oIl c,.itil fi oui flic Ci1p'taCreelk lai lisc htaJ of s lic Dutffériîi

Nliiî ir. I. P'aille, of igraFaîlis, tthil, iesîc of fie prto-
1sautes s, st.i.tr' i liai El i, ilit' miiiet'ii i ta dt'ttl*'p1 40,m0< Il V. ail Onctet

A yndîictaite, coiipo'.td toi Mc.,. . i... ltl.ît ksît J, J. 1%.

l.îîîgîiiît- . %% aVi ii, %% . fi. R.îîkîîîc. %% . t". F.1% , Alcanderic
am.'c îil J. Mu. litîiack, lii;îs fauît beftîîctilt! Osiî.i itu Premîier

alrtijeci Il% t'OI.iîsirti aii1thit' bid tge acros,% uIl Si.îgaua rter,

lit-.Ir L.ct 'iti. anid .tis ectrî blit lisse î.iî.î .s iiie ttr lie

îttt hIrîlgr. iiid flic s111cr'.cîîîîîg %Irettlc.lc iiog blii m.ir%' of lise

T'he ts uiîtti metîing tif fi lie irlîltr of iflic Dotiîîiiioi Tclc.
gi-a li co tîua vi:s, fact'll, rortio ît'ct'ilv, :au ttiii i Ilic boaird

Oftir tîuec:Ili tît' rec'tcied. vil., 't110111as , -itad its.

denti; I t tîu. ',%r 1 raik Sîîiiil,tîcircdîi ('ii. Titiuiast '.

ht'keri, A. (-. Raîîîsav. l tins ' lcll.t. Ilt'ctir ~ttcîi.Thot,.

st'crtil an aît rc.it'ilr.

xltit'ruii %%*<ioti' lia% gîtol not1ice mi lise Toi0ti11o eliy Couicil
iallât lic ttUI giotta Iliai Et bc ail1 ilisi ruîti ii Io flic City' eligi-
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ict'r, ttlîcîî ct)iiiliti g Ilit' cositi csalisli ia elt'cî it. igu
ilailit a Ill li i muc'icipad1:l liîiliîgs, iti a so ct'îsitlcr filt atlî Usa.
iiî tif Eîîiallhitlg a lianti tif sîiliitcii 'alacity lai iro'itlc ftîr lise

ligliiiig oif a11liiiuiîicijial buiildinigs. plict a<Iiccs atili u<.a
wt'll a% I lie suilhIV tifi' pctt' 1îI :îîfîtiîcs

A fl cta rcftil muit!csîigai1t itli tt fite t Et t c îliatiîces of i(lic! iaccent

Potîiu iitl-e biritdge tlEs:isier ai V'itîria, ll.C., tuic jtry ias rcîî.
ilrrvij à 'l' Jîiliuîjg Il it d it>r.q4 4ilt iec teîsii l ul li
îvay Ctiii i icpiisll for i lic litc. s t. Thic tily tcoin.

cil ttas ai iraiigîîlai s gmil iy tf t iirlî i ti eu g ligcuicc n"',t Il'tilIicialsý tif %lie 'orlioraîicii wcre atlisolt ( if peictîa r 1 isi.
iîlîit. Il t.1% ftud ifliai Ilit' acidenît'i tt tuld li liat ciciirrt'd

lbit ftur iflic iilllroit . t tminîg tiffilic tairs, auJd .tlm ilî.i ailc iii tIge
tt.IS liat votu it.i ct otrhiug tu is ic rigitial sit'dficatiolis.

'I'im M iliisteci tif Pl'ict W'tiik, fo'i iflit' Doiii jiiitiii liaN îiiîad.
kîitîtiî fi lc iitiiiiit of ilic Gti te lullîcîli lu Esiall a ctiilllci <'cil

laiEt' liglil planti il Ill ltarliaiîicîi lititiiilg% ai1 Oita &w.a *ail a* t c<i
tif S7,o. Ai lircst'iii Illic build igs a re lIgliti l by 1ît011 gas and
t'lc'îit'iiyi, uIl ftormeir ctisiig frtîîî $sS,oo ti $22.000 pecr t;.

hli% pslrtuixiset iti t'ii:trgc lice îIret't mil io sta ide- I ll' liait %%afi.
ciet'î iti dctt'ltîî potwer iti liglit fie butildinig% b>' elcîiticiîv

i lirruiiilî adt ti-e a s's oîitf tlcciiIL iiiiiiii t alTtirdtl tlcîi.taic
prtictiotii gaittt lire. 'T'cnders ftor i i lant. %vEll be iiîcid.

Aun c s< lîaîègeteill% ol u i mu cû*t-.. i if .tîî t'tel iriL.il MI.Sis 11%ii

ClEta*ig on tîlie o tfil. ''lvt Erollsiituii îî' tf i lt sîvig bidge
tt'r file ritt'r ail IHarrisoni sti'ci' t%viaaltrgt't. his biEdgc E%
uiet'tirit'ally t'tîiiîlt'tid wviih fil lit't ircuirt'i tif atî t'lctrita r.tlwa
lit'e, andîtlhiEs t'tîîît'titîîst't'iic tri '' shit-criret'j ' I lic t'lttrit
tir tilt- air. Gt'trgt' tIi-u u, t%.hot u.ats <frit îig iitai- fi> ail tilt, finiet'
uîrgt'ti hi%' outi t' tuîi poîî tlt-i bridge iii slaite o tii' fi llte il.laîît'
i tî t t'vrt lihtj îîg .îloig fic t'a i-ou % itTIh tit iiît tt .i% li.t-dbl
laptlis ilt~ irîci ile hot'airt' filic t'lctiicity lt'apil tîp iliuil file
ii*tîi t'aiks tif il-.she litisaiJt ttt'veut dtîwîî iii a latais, stîlit dtl.

Bro.wnî leaped frotii lis scai atit ri-a atwav, aîld i(lic. ftt uti
11i .îîîs tîii Ilie briidge .tî tiai faili' sa.lad ail li.9tet' o gel .w.

liie antid liiitt' -. ll lii tîiglit poîlî iitii .tiid at t lieili,t.l eligili. ltu

l'lît tiiatt %i.as t'iiiall% % s'anmg tOpena lit t t icit irtikt'i. I )uniug
it'e stinhi listelu t g îiiaii %.ai sitruck lii ligliiiig laitu iiîsi.tiiil>
ki lht'î. qtît'.îl tult. uîs't c-t' iiijirî'd, titi fiactrt' 't .ts .tîsi,.il

dtlaî:gt' fi îîî'1)tîîr>.

NOTMS
ie it'al ci sll ilitilt lie' dratm'i i iglît cuiouigl sti i liat [lie bell

'a li liig ii lîta lîîc-piilleî. t..t-d blch eftscî îrt'ak tîliere
t îuîicti c, tli.ttt.tîîîi iffrîi iin L».iiiscd lu>%I s lîiig ,itliitii t"% l

uîîcuîilita em l cIlli lcett andt bll, ualuit hit t. rs att) . Ilhie laitt.

Out' îîouîîît tif Carlsoni, iii buiriiug picrcil1>, fîiriiî'. --j o~1tii f
c:ua bctîtaoxude au Jcut'cluîps 4344 )Je-'I la)JNî. l1t rboî

rIitled, mi builrgîuuîg îîCrcu 1> tct'l01i5. 10,280 flti tîlll a i tiisii

ctrbiitit .îcid. iîiakîîig 10*"0 1 434 4554 iîet tilll.,. tii tilt- saiic

amutiîl of lat'ai tlist tutai it tilud lic otiîiicd b> Ilicet tuiilite
ct'oîiliuisiicii oif tonet 1iotiud tif carbosi.

T 0 lREV'uiT (IF.K.t tW ISI O'i.a .îrES-tcîa f
gl:tss tt':ur-gatîigcs filîcd Io sîcauli btîilcrs lîa>' lic îIrecttid in

îîî:uv iisiaiîccs b1' fousig uIl cdges i flic eiids, aisid st fiuî,isiîg
tiîcîl tiR' sîîroiîl>' auJ ectuiîly iistcad of brcakisîg andt griiiding
filerai. ('itards mîade tif itîtighicuîcd glass :îre atio revtt'oîit'icitledt
ail tiie:tîs of pîrotcioil, itti si sîaudiuîg b En c'aise (if gattige-
luiii -iîg.

Ilcrrcu L. lihoibormi lit] %V. Vieiiliai -tiîpiled a table, ut'llru'
thuutd iii Illet S.ciîisih.. .~Alciican, sittm Illhe liiaicoiuhiq.tbing

1îo'ar o.ffuie dlifiercui l.lî 'lie Ier.ige %ale of hIcl difft'reu
kiiids tif irait andî sicci Es gittai. 'l'le factor, R, iuidicaies, tlu1

iilirtiîgli a plaie (if mit' cîîîiitîîcre iliicknecss, ai a diffécirce of
icilllîcraiîii-t'if nuit. dt'grat ftîr olt' suhlarc ceiileire <'adi. à

tjuauiîEîi .îf btai îîss'stiitil Ei ;iit'rt'ast ulic it'iiiiperatir" cifiR
grammiîe tif wtvur iv aic tlegi-et' : Coîîîît'r, RZ etîtall o.9u8 i-on,

1, eitsl 0. 1 5 ; Ieet', R ctpi:il 0.o62 to 0. iii1 zinct. RZ Itêulsl

0.2 -': titi. R r.îhuuais 0.15 t.n lc.id, R eqld:uts 0.0;().

Vc lia:tt i-c'citcl, bt' flic kiidiistea tif Mcsus.ichm Siarr, SOn

Co., a coîi> of ai l ilsii-atîcd Ntivvtisîîr tif flic Qic'i tuîinod
j ulilec. ctititied Il lialîfax of TtîD. * atd 1 ubliýscd h>'Vi
lo<îauid. Il roliailis uitiicrtîîîs liatlf'ttiuîc ili%.ii'tiiogi' tf iîuild'
mig.. aîît meic ii iahifax, îtîgelitr illi a liea truîiî

tif saie.
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ELE.GTiRIC fRfUllWfWY DEPPfRTMOJT,

NEW METHOD 0F STRINGING TROLLEY
wIR.E.

A novel nietbod of stringing trolley wire wvas recentiy
uscd hy thc Sioux City Traction Cornpany on a line
latcly cotilpleted fions Covington ta S-ouili Siouix City.
The %%ire was live whcni strusng, and as it was fastcned
iln placLe in the biangers it was usbed tu furnisli current tu
the car ta carry it to the next spal %vire.

TIîcspool on the car on which the wire to ho strutng
%vas wound, wvas placed in a %vooden rack on wooden
suipports and arranged wvith a break, wvhicli was operatcd
by a mais standing just back af the spool. 1h mecans
of titi% break it was possible ta keep the proper tension
on the %vire. The car was atichored every a,~feet
,and the work performed as easily as reeling a dead wvire
on the grauind. A haif a mile af wire wvas recently
.strunig in liait a day, and tbe compai> stattes tlîat it
expects ta put up ail its own lines liereaiter iii ibis
WVay.

TORONTO STREET RAILWAY ASSESS-
MENT CASE.

l n.î.ibas ag.îin becn giveti iii favar of the
Toronto Strcct Railway in its appeal against the assess-
ment an rails, wvires and potes in Ward i, Judges Mc-
Gibbon, Dartnett and McDougall cach cancurring in
the decision.

judige iNcGibbon's opinion was set forth as follows:
I still retain the opinion whicli 1 cxprcssed in my judg-
nient iii the case of the Toronto Railway Comnpany v.
the Citý of Toronto, in t896, wvhih was a case sitiar
to tlîe ane we are now asked ta adj td icate upon. Since
my said judgmcnt wvas detivercd the judgment af the
Suprenie Court in the case af the Consumer? Gas Com-
paniv of Toronto v. Toronto lias been deiivered, and
was referred ta on the argument in this case, and it wvas
contended that the judgilent in that case cancluided us
in aur judginent in this case. After reading the judg-
mients af the Ciot justice and of justice (3wyntie in the
Consumner?' Cas Campany ai Toronto v. the City of
Toronto, 1 arn of opinion that this appeal is not doter-
mmciid by that judgment. 1 find the principie af tlie
judgnient ai Gwvynne, J., is founided on the compulsory
pinte ofa the Gas Company ta acquire and hotd land.
lie savs:

"l'rile sole question is as ta the vaiidity af the assess-
mlent ai the mains and pipes as land and reai praperty.
Section t of the Act af Incorporation (il. Vict., Chap.
14) conferrcd uipon the company powecr ta purchase,
take, and hald lands, tersnents and athipr real praperty
for the purposes af the camnl",. andI for the erection
and construction and canvenient uise aI (lie gas workis
Of tue comipany. By section 13 the company are enm-
powertcd ta break, dig tir, and trenchi the street, etc.,
for the laying down a! mainîs and pipes, etc. This sec-
tion 13 operattes as a tegisiative grant ta the campat> af
the Land of the said strcets, and beiow the surface af
the said streets as the company finds it necessary ta
take and hold under section t, andi when the mains and
pipes are piaceti thcre the land accupied by suich mains
ts land itakien andi hati by the comipany for the necessary
puirposes ai the cornpany, etc., andi is hiable ta asscss-
ment as lanti."

The Toronto Raiiway Company have oniy a street
raiiway privilege, for the purposes ai their railway, andi
have neither the same pawers nor property in the street
as the Cansumers' Gas Campany have in the landis
Occupied or uiseti by themn for their gas works andi pipcs.
Andi i do flot think that the judgmcnt in the Supreme
Court in the Consumers' Oas Comnpany case gaverns

tliis appeai. I tbiuîk the appeal sliould bo allowed, andi
the assessincnt struck froîn tîte rail.

Juîdge I)artniell's opinion was suinîmed tir in thiese
ternis :--.This appeal cantes tir i a slightty différent
shape iront that lieretoiorc disposeti ai b> the Board tf
the Cotinty Judges assigîtet to takie such cases under
the assessnWint icts and anicndmlents tliereto. 'l'le
respotidents rcly upani tlie decisioi ai ilie Supremie
Court in the Consumiers' Gas Comîpany v. tue City ai
Taronta as afTectiîîg the farmner jutigments given bierein.
Sa far as the matter ai tue former appeai is conccrnied I
baseti sy judgment, largely uipan ilie construction ai
the agreement betwceen the company and tue city. I
express no opinion uipost tlîe effect af the recent judg-
ment beyonti saying that I cannai sec how it aîffects tlîe
ratio decidendi ai Ily fornier opinion, wvhicli 1 liereby
reiterate andi affirm.

It is again argueti that the exemption frami taxation
which I conccive bas been conferredtiupo~n the campany
by tlieir agreemnent witlî the city is illegat andi void.
The short answer ta tItis is tiat this agreenment bias
been confirmeti hy ani act ai the legislature, anti lias
thtus been taken oui ai the ordinary miles W"'hici goverti
sucb assessrnents. Tîte city, shlît i ho wrong, lias
tbe option ai eithcr proceetiing ii the pentiing appeal
ta tbe Stiprerne Court, or by taking an appeal ta tlie
Court ai Appeai, whiich they are niow enabieti ta do. 1
tbink the assessmlent shoulti ho struici: oui andi tbe
appeal allowved.

J utge à1cDaugall detivereti a verbal judiient con-
curring ini the opinions ai Jutiges McGibbion andi
Dartncîl.

SPARCS.
Tie Otava le,.iî,.tsa> C:pi>vl ~ra~S2~

ta caver lthe cosi ai recetit impiirovemlelnîs.

A repart front Sais Fraîci%co, Cal., %taies iliart W. Bl. tradu-
bury, a sililioisaire, b:as becît %elltenieed ta 24 lia' rs' illtiri%fltltteult
oi hils convictionî for sIosco imue for sliittitig in sîreet car.

The She~rbrooke Street Railway Coan.îy, Shîerbrooke, Que.,
II.vilng snicceeded iu: %ueiriutg Wvater power privilcges, limae begimîs
the %vork of coî,%trutiaîî ai power bouse and suurvteys for roati
bed.

1;arri-,ttr Rowan, ai Toronto, wa% recently gratited St ,.oo
daunages for heiîug inijttred by a trolley car o:, Sadliua avenule.
The Toranto Railway C'amipany alipealed the case and juudgu.
Mttalionî tuas gives: hi1% deeisii lin favor ai tte calinpaliy. 'l'le
pI;uitiifY' wilI probably appe.

Thte British, Colinitia Electrie lRaifway Cornp.ny bas heurt
regi-itcred in 13riti'J, Colunibia In take aver site buN.ine,îs of te
Colisalidalted Raiiway Compt~any antd Io coatrtetl andà aoerat
electrie raifu'a>s, etc., tltraugluant B3ritmsb. Coumbniia. 'l'lie Iuc;d
offiuce is iii Eniglau:d. The caupital ai tbe tncw cauupaî:tsv i- £,5o, -
000.

The niontb ai Jiinc provedl ta bu tite bie.viet in the histary ai
the ~montrent Street Railway. *''ie e.triiiig% -01100uîedt So $130,-

bJ76.77, .10 illLrC.u%e Of $14,248- ut a'.eu JoUle, 8t)(. Th'e i'.eg.îge
J .ail) eau ilgs durisig the uc tntit n crc $3, 488t 11u, %liusd' i% iu:

a'.etage daiy îî:crca,.coiSlt~. 'l'ie utu nraei:crll
forilie firat orine ittontits of [ie t'..i>a uîutt 5,9.
the figures bcing $g9i, slo.l

lirofc.%or Cocrge I'r,',F. I. S., %itho played .an iintfkré.tull
part un lite -ilarl:e%'.ng af%i.tugarat,« i. expctîu.J ta arrl'.e in

England in a few day.. frot Egypu, wiîcre tie bas becî t u:ukgîîg
au cxtensive tour in i muany pazrts ai tue gilbe %Vitt a view to rc-
portlîtg an the tItilia7atiOl ai waler power for titi! gencratiou of
efectrical etergy. lle '.isiild Nevy 1. titi antd Aifrica, atti %visite
iî, S'aortlern Riîadesia, it, arder ta reporut oa x.chitee for uîsiltg
the water poawer ai the Victoria Faifs ou ilie Zatibes-i river, ta
geterate clcctricity aund s:tpi il l t the '.ariaos centtres ai pafîuu-
lation iltro:tglitit Ritadei.. Il Egyliî, Plraiestir Forbes iîad a
look :sithe Nule cataracîs, and itas exiirc..sed a higiîiy favorable
opinion abaut utilizing titeir waNte powver far gclteratiltg currelit.
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SPARKS.
'uaili. I avi.Isai li ia' tm t teal er suaik. -. il ai.~ N. S.

'flle cect rie liglat lait i l litla:galîaia, ()ue(., %% as ecetit) 1> ' tit 

s succcm.fii amîemat iota.

''lie caîtinci of ani<i% Il. C., lia% tailleivî $4~,oS fi Ille vvi
liglat jaillit iliata tuawil.

'Illme (itieai'. *V*celîaiiaaîm à, EIcctii Ca. arc* Cra:cin 1 a iacw office
litlbcli nt Rat Iloiîage, Omit.

'hIe village mif Magomg. Qume. , lia%. sqcclitl bl> avisltîl lise suaî ai $tO,000

fat tig ligicaîi haseo <ai il 'ectiî l î;it saIant.

Mi. Saia Ille alm'conting ticastîre r al itrie, Onlt., %vas. alsa
iliaimagts icl t lie Btalaie ElIcitgic i .glat (aaaampiy.

llimec %e.i Rimateatai VUa Cr & I.aglit (-ltîlit>' aie: -. rirota oelience:

Ille cîeectiaii afiltlme [Wba%% Cr lmnse a! M idile Faits, au (lit: lCuteiiay

gascg.

Mîr. I 1-lu Kvîmalick, i Waikctvili?, %lait% tsisat lae fiuîî1lb tige EÏI.F.

1 kta'At. Na m'.s assoitî e nite smiai: cacil as'.tm, anall glitai lie CoUIli flot :uaail

ta) lac v.itli ilE.

Tfite Kie cinîal is ligltcd ovels utiletsa ha ii c >eleet riciîy, bîiais

i'. t iar. ilaga2si iista-Ii2 iii tise v. <i la ligiaiti conmtiiiamaubly ima liait way.

lI'iîcre aie 5,000 lxiies.

%Ir. ix. l. 1 I enaictrsam iats licen apjaotti simager ofi lise G.. N.
W. teltm.îiimh office ili Iliagersaî. ont., v.lîicli lamailiata <vas ttenîleucul
vacant 'y lise daraila oal Ma. W. 1%. litik.

Tite Neliim Electric L.iglai Coamîlaîy, ail Nia.IL. C., slave palacets

au oalectfr (mitv îlaaatlt,ooo.iglit lyiiaîîmioi. lticu instiallai titese

wiii give tise caamiii.ày caîaaetity to fusitiàl 3,000 incantdescent liglat.% af

80'îcatall paller.

ire Frasci ville Caîiaay. <ai Fiaset ville. ()ue., lais licnitmîîaitd

Il asi ufacitare pulls.a clectiin icitaaclsiitcy. etc. Aamiîng lise pollmotrs

aae ia %liiv Fiasi. Tuamania ; D)avid Ctxoi-, Fraser ville. ati tite:ic.;

caliti, $5o0O.

Tirac Taîraimat Sutidglan Stict Raiiway Ccatmjaitiy, accorîiing go its

*Iglrsiiçlit. %%vie ta) cxtenîl tîmeir tîack tslaitgi lise village ai Wctn.
Ti'' sas t11,1 harda donca. andl a amuvemmcat Maas lectits 1'Commen'cesl la>'

tiae iatcjaayer'. Of Wcvstaat tg) v.iltlmiraw the (1a.14011e (lois lise caialalaîy.

Tiae Ilirasfaii M.asctrad antal aaai .ian> lias l.eni aaîgatmizemNi nt

11tramatfanul. O11t., aai v %iii aaccml- a Iltle olai lettatsiuilaling. 'l'lat:

1>9aa1maa010% alec Mo.sts. C. Il. Watvîtis"., F.* ('-alla, J. A. iny, R.
err, T. A. I lailiisîik.e, W. Il. siaily, asisî i.ao)i 1i lairs; ctapital

stcck. S15o.0ooX
'l'Ie StilIv. vIl. I ecc&Stitli \".rie Ca.. aa)a>tîi Ohmi. v. lama ai c

llt! ng ila hIe la> liaaalic aaaasclaimcly a.I rtae '.mmtaaammaeîcy l;leeî'.i seI'aiter
Ctb.',. plant IlIaa (5  4exc tue.. ate saai iqi hiave lacet r%. î hi

ilirge-t coimtaact cve, gia<n fiar %%aic: aIlaci aimai lylralttlic iaacliinciî'.
'ie p.iantt i, (am tise alvi.itt t aIlle %%aier laert at1 Mi-sia, N. Va.,
fi 75.000) liîmIixb. c îav.c, amati v.ilI C.l astsame amissioni allars. 'fle a> imaîmio

stsiama is 700 (j5 63 cet aîmi v. ils contain ifircit dlitîais I ai .00 lilacs

1aIaaerC eaa Cat acl. 'l'lae cimen~tt isa mll:.. ti>symil itrîe miitlacitmr ofi

calcutil carine, ltztltmscc acCS>ICi ga:.

'I'IlCrC iS %.Lit tO bt!. % trOlg îaaaairil - lima sII at!cîe'e road
%vils le huaIt at Niagaîra F;alls subitsl. ont., a f'raîaclai'. ll.ttmmg
laccî appalied f'or my lise L.îaaîdy's J.aii Elecîrie Raiiway Ctilitianv.
*'lle clliief 1rotmaatcrs are Nc..s llinry C. Svaaaancs ;îaîlt I. lainr,
tif Ni:tg:ira Faîlk. I is ticir 1i irpalse tas 'olit.rît a fill milicl
wvilI coiaect telîa tg Niagara F-Lil'-Park :înd River ra-ilwaty in tlle
pasi k aaad fni ilraagi %et!rati of lise village Ntrects fil ta I.lmmmd>',

!.ai battia grauliadu otasCrv.atary.

'fice Maitrical Star gives tilie followiig raiy ta tire qîmait;uIil:a
14 %%1liat )-car was tise clects'ic liglit di'.eovîercd an iaaîrotitiec, and
il wliatî cotiiitrv'?*' Ilutnaîalirey D)avy iaroduccd lciaîie U;gllt
wijlh carbil~t ltalt% la ingclo. rfasrTytidal 'îrda
Royal li a'titttiota, Lonidonî, Il> tige ligllit ojue îic4 )aaacî e ctrir
Lliapl a l'lie Somatil Farclatifd liglit laauasc was ilhaiîimuia.Itted sa)
elecîiicilv in iS -tilts lise Fraimeli govermimaial ordtcrcd eigit
lagit litaise.% ta, la so illuiiiat ilci ila A1arl, îS6î. lit 88'1.E
EJli'oia, of Ncw York, dicovered a iîia'J ai oplrodaiieiig sabote
liglal :LI Ics CxlaCII%e. atlt frabtta tla;it t'll tll liiovelitmai tolivard'.

elcli je ligliig r:apidly adania .

MOONLIGHT SCHEDULE FOR JULY.
l)ay ai
Mtittlà.

7..

t0"..."

2.

27..
:S.

30 ..

t'>..

Lig.iîî. Lstingui sh. No. ofs

.1. .0
aaS.20

i.8.20

ai10.10
ta 10.30

i1.00

... 12.10

No ligit.
No liglît.

1-. m. S.0o
8.00

,,8.0o

,'7.50

7-50

la 7.50
7. ;0

a,7.50
t7.50
7.40
7.40

a 7.40

Il. M.
A. %. 4.00

la 4.00

ai4.00
il4.00
s,4.00

's 4.00
.,4.00

.1001

as4.i0
as 4.10

No liglIt.
No liglît.
NO ligli.

-il . 9.40
,'10.00

ta 040
'i11.00
1it1.20

1 2.40

Il 3.00

,1 4.10

.. 4.10

*. 4.10

'i4.10

It.>l.
7.40
7.40
7-40
6.10
5.50
5.30
5.00
4.310

3.50

3.30
2.20

1.40
2.00
2.40
3.CiO
3.20

.4.00
4.30
4.50
5.20
6.8o
7.1O
S.:oc
8.20
S.;jo
S..10
S.30

146,10
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X ONTREAL &rcd 1omson. laitv %lli'< .cc. s
A «eLIFy jou.ral of amtvaac infra1ma ltaçà of flic l'ual

liont and javie oqL EI«îîtt; C. 0
TIaII îccoznireJ nc-dium for Jaiie.<

s. coniplete Plants Instatied....

* . . *.,.o c-AMTES RtlND

Al.MIa EBoiIer Goverings-
:.ii Us Jcirs blîoîîld Ncc Ille NEW's MICA BOILER IPEII

C0N"IERI>Nc. Il is:~xn~ DURABL.E, %N'I) A agi I'
CENT' NON-CONI)UCTOR 0F 111*EAT.

C.aaT irural, Ry. C ea.?lclknCntral 1X'.. C.I..
I"kI.an.!Mam In.aauar.ac G'. an imm lu'. toC sk
BEST LL NON'CONDIICTORS.

Pull Niallculats, IRepotU 01 Ttials. Prims. Testimontals. &c.. 1=o

THE MICA BOULER CGVERINC CG., LIMITED
MONTREAL -WINNIPEG - 9 Jordan St., TORONTO, ONTARIO

PI.aLMOMenIo te. CANAIDIAN-ELECTRICAL NEWS when correspondluig with Advertisers

Jîmly, î897



JuIV, 1897

GANADIAN GENERAL ELECTRIG 0O,
(LIMITED)

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

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dams St.
138 Hollis Street

- MONTREAL. Il Main Street - - WINNIPEG.
- HALIFAX. Granville Street - VANCOU VER.

NELSON, 8. C.

C. G. E. j1TI.T~;tEAo~ EO.t1IE.>TIE

THE WEST KOOTENAY POWER &
UIGHT CO., LIMITrED,

have jusi commrnccd work on the most im-
portant power transmission phlnt so far tinder-
takcn in Canada outside of the ininediate îîcigli-
borhond of the citv of 'Montrcal. The distance
of transraission Î% thirty miles, the line potential

zo,ooo volts, and the anlotnt of potver Io bc
developcd S,ooo horse power. For tIîis iniport-
ant work tie tbrce-pha.-sc sy.-tcim of the Canadi;in
General Elcctric Comnpany bams been sclected and
a contract :Lwarded for the initialI inîstallation of
2,ooo horse-power. The gencrators %vilI bc of
thc revolving field type,.and of i,000, h.p. capacity
cach. In type tliey lI bc gecrally similar to
the twelvc 1,000 h.p. unit% now being instmlled
for the aichine Rapids Itydrauilic & I.and Co.

PIea, 'wAnilon Ilie CANADIAN ELECTRICAL NIEWS when correpondins wlth Adiverttm.rs
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SPARKS.
IL. C. Yreillaimîe 1% 1am:s.lllîmg -. li edcis

liglit pîlant i E~xetîer, 081t.

A iîy.Iaw io raivt sio.ooo firs el-i'riv

ii), lls :mg '%aL% Cas: rieti Il) the r.t ei.t: er% (If

NM:mgog, Que., reeulIy.

Thic I:11t ld J (aN c('1111:911% t re Cil-
iarg:ing itim-ir 4cet $ rit liglît planIt lbh' imîsiali-

t lIj.I3.*i.ilet ofiî's. aitti.a

waVt, 0fagVilig a iii:iI~I malgnesi i% tii

ilipt>I îî,:ilîI* i issus lquiti a:ir. :t% il

Mc Sr )ulftîn & Sois%. '.ooiicîî iil,

isig iliei jil>iee vea:r in t'.isi i g t udir etigite
rmous anîil lîcs:lltiiily iieorati sg i hutir

enigil. iniudilig1 a %ery fille royal Cont tif

WVlicii a ,iLt!iti %tel)% oit a wviredoo <itir:1:
%viîali i it cii pliied litîftîrt lise~ etîîr:îîte

ft iri Ille irev ity siiatrkett of Sp:ringj.fielud.
ise Ii.,tiins a&re oiiiilCti hi> dclttrît i).
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ELECTRO-NEURDIONE. 1\ - t

Electrlc ella
and Aucunctators.

H Porcolain Paîsbes.
Blronze pustâcs.
File Gonze.
Ucittal Blatte ries

Fam:tly Batters
FI eetio.Neutoone.

THE GALVANIC RATTERY WOItKS

'Ghloride Accumulator." Tecephont No. igo

., - o -eo OLLYER & BROOK-xt ,-t%
ELECTRICAL ENGINEERS AND CONTRACTORS

Agents for "Columbia" Lamps i,4 Raom 52 Street Railway Chamxbers, MONTREAj.

~~i~~IJI I IE»m.a»

G.C.ROBB CHIEFENrINEElR

>I.FRASER SEC.TRES. HEAD OFFICE TORONTO

A TTENTION Gnrl tto

A GOLDIEN OITORTUNITY
x xx

Arc vou dcsirous of ptirclinsinz Artc Uigltislg Machincry, Lenther Bedîing,
'Watcr Wlhccls or Slîafting ? If -,o, yots cannot afford to iiiss this

opportunitv.

Owisig Io extensions ncccssitated ;ît our gcneratisig station, wc are obligcd
to discard the ahovc mcntioncd niaterial.

Connîîliicatc wvitî ils at onîce for ail information and particulars.

Tho MontolorcnG [166tr16 Four Go.
rh'. ~ ~ ~ ~ ~ ~ «(- bIIIII th'QI....ll.S.N ts~ituiî UE'j'î,ti,
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THE JENOKES MACHINE 000 SHERBRGGICE, QUE.
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DORCE WOOD4PUT PULLEY
COMPARY

Offce. 74 York St. - TOROU4TO

.O ur "fiGm fu to atc .

Rallwau Goaoh antd Street Gar UI1 I I
For either open or closed cars-made to fit any WVzndow,

AURIE MiaE IEBT lu WME WR

Wc aise manufatlure a New Special Materiai for Excursion or Open Street Cars,
whicb is perfectly waterproof, will not faide, nattier in àippearance, any width without
a ieani, strotiger and cbeaper than any shade now upon'the market. Cin be scen on
neW cars lately erected by the Toronto Railway Co. We also carry ini stock every de
scription of Rail*ay Coach and Street Raiiway Shade Cloth, Goods, Fixtures, etc.

WaltT FOR PAItTCULARS ANI) SA>drLMs

Mgenzie, Turner & Co. 'MANUtACU-R-.RS Toronto

Ùise Oblir-mm&

LAIMXPS
ELEOTRICAL SUPPLIES

Miiideirloli
61 St. Sulpice St. oi4
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CRIYADIAe4 BLECTIJICAL i3h

'ri~i 1zpTJv'jgQ

TeEP~1HONE~
SWITCH-BOAKDS

W..-ENDEFR8O
Cantractor and'Manufacturer,
Electrical Supplies ...

BLECTRICAL CONSTRUCTION
Street Railwày Car Fittings, &c.

THE OTTAWA -POROBLAIN & OARBON 04-1 Ltd.
MANU1FACTURERS 0F

OTTAWAi
ONIT..

arbo Po ntsfor ail kinds'of Arc.Lamps, includingCarb n, P intsand solid carbon for incandescent ch

Motor Brushes and S pecialtiesCarbon for Telegzraph, Tel eph(
and Electrie Light Supplies*

eqji> a0dob Oumi

. .A.LSO . .
in orcelain Insulators, C1eats, Door Kniobs,.*

ne go and ail kinds of Pressed Porcelain for
* . P El ectrical and Hardware Lines

RfINTEED T170 CIVE BSPri oiTLON

*A KI

NkNEDIJ
rro1abOqmo

22-PRONT STREET EfIST
reephene 4.S.

I
THE J. O. MCLAREN BELTINO 00O. MONTR4

,YULOANIZED FIBRE 00fflmIS~D 83

SOLE MANUFACTURERS'0F lA D YIO NZD FBB
In Sheet.s, Tiibe, Ro(Ms, Sticks~ qnd speckdI shapes to o.<ler. Colors, Redl, Black and -Gre.

SEND TOR CATALOGUE Ai\Df PRICES.

THE STANDARD ELECTRICAL ISULATING MATERIAL. OF THE WORILD.
FaÉtoru: WILMINLiTOI4, DEL. OffiGE: 14.Dty. 8T., NEw YoRK

ISwltG*Boards ana IflfliinlllGirs
:FIRE ALARM APPARATUS and

TELEGRAPH INSTRUMENTS

749 Gràlo St,'
MONTRE* -
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