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THE ROYAL -ELECTRIC. CO'MPANY
0F MONTREAL

_21ANUFACTURIS OF~ ALI. ODSCPIPTION OF'

Elootrie Light and Power Apparatus and Supplies
THE. LARGEST ELECTRICAL FACTORY IN THE DOMINION.

SOLE proprietors for the Dominion of the Celebrated

ITHONSO

TOMSONHOUTION
Systems of Arc and Incandescent Electtic Lightifig and 'Electrical Power.

Arc Street Dynhamos and Lams
Low Tension Incandescent Dynamos.

Alternatlng Incandescent Dynamos and Transformers, Motors and Generators.

£ULLINES- OF

ELECTRIC LICHT AND POWER SUPPLIES.
Fyou contemplate ereeting an eleetrie light or power plant;

communicate with us before closing any contract.

We have one of the best equipped factories ini the world, 'and employ a
large and efficient staff of electrical -engineers and'experts.

We are stili increasing our capacity, which has more than doubled itself
during the past two years, and are in better position to-day, than ever before, to
handie large contracts. We are always pleased to furnish intending customers
withfuli information.- and estimatès.
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MAR8H INDEPENDENT 8TEAM PUMP
FOR STATIONARY, PORTABLE AND MARINE BOILERS.

OVER 29000 MARSH PUMPS SOLO IN THE UNITED STATES DURINO 1890 L

ST a recent test by Prof Cooley, of Michigan UnivýersitY, 48
degrees of temperature was added between condenser and
boiler in passing through pump.

Absolute Actuation and Regplation wit ho ut the use of_ Tappets,
Leurs, or o t/wr Mechanical Construction.

'111S CUT SIIOWbè SSIAILLEST SIZ.E ?.IAUtil
PUMIII WVITII lANt> I.KVEU.

JOHN CILLUES & 00.

Ab the cxhaust ningIcs %% itIî fecti nater and rCturns to boiler, dictre is inu Ioss of
IIt< Ilieite it ib î theiios!i etonoinitaI puînp di ube. For hot or cold %natcr or liquids,
%,.atii or milhotit Lliand 1'unifing Attachmcint, NO I>UMP11 EVER MADE. THE RE
CORI) ORZ IIE.CAMNE SQ POI'UL.AR As ruF "MNARSH."

1>ategatc'1 in Criala 71h Februarj;1, 18891.

- ~I.tIIACTiIiE»ONIX ltv-

P IADIcTAM ni APC filUT
el

KAY ELEoTRIO WORKS.
r.263 JAMKES-ST. N. - HAMILTON, OINT.

U4UVACTVitItS OF

DYNAMWOS,
.Ii!or Airc and Dicndecnt Lightiing.

NOTORS
1om1-8.I. P. to 50 Hf. P.

PL<Tk 1ATING. MACHINES ANI) OUENERAL ELECTRICAI.
AI1,11.1ANCES. SPECiA1. ATTENTION TO î.

ANI) IFACTORY LIGIITING.

IVRITE FOR CiRCUL4RS.

Do YOU STOP YO.URMAHN
ý3y lifting a tightner, throwing off the heavy beit, or sto ppi 'ng the

j engine ? Ail of these are objectionable.
We have patented a Friction Grip PuIley,

-compact, simple, duirable, large frictional area,
ample clearance when out of engagement, power-.
fui grrippingr rechanism.

- We guarantee this pulley to work satisfactor-
ily and to be thoroughly reliable.

Made split when required, and with 2,. 3e 4,
6 grrips for any class of work. Also a Cut-off

Coupling of the same design.N
Send for circulars and prices.

THE WATEROUS ENCINE WORKS CO,, -BRANTFORD, CANADA.

CA14);Dl-At4 Ell]BGTIRIGALj N13WS Mlirch, 18os

JIN
7



C AN ADIA N

ELECTRICAL NEWS
AND

STEAM ENGINEERING JOURNAL.

TORONTO AND INQNTREAL, CANAD)A, MARCII, 1891. NO. 3.

.ROYAL ELECTRIC COMPANY.
1'îlE Royal Eleccric Company, of àlontrcal, cuts of îvhose

prcmiscs, ligliting station and testing ronin appear in this issue,
wvas first startcd as the l*ionsan.-Hotiston Company of Canatda,
in thc ycalr 1883, and i was aftcnvardstr.-nbfe-rred totlîeAnier.în
Illuminating Company, whichi %vas afcw rer-transfcrrcd tu
thc Royal Elcctnc Company, of MNontreai, under iwhose manage-

l'lent the largest clectrical business in Canada is now being
carried on.

The capital stock of the Royal Electric Company %vas arigin-
ally $250,oo, wvhich has since becn ail paid Up and increascd ta
$35o,o. This company manufactures the celebiated Thomson-
Houston systemn af arc Iights anc! the Thomson' systemi ai
ahternating and direct curi-ent incandescent lighting, as well as
matai-s, gecrators, etc., for the transmission of poiver.

Their business has grotomi ta surh magnitude that their prescrit
large quarters are too sniall for the growing demand for goods
oi their manufacture. 1

Thecir salecs ta outside campanies during the fiscal ycar ending
Mai-ch, i890, amounted ta about $300,oo0, and for the ycair
eýniing Mai-ch, z893, their sales ivill have amountcd ta some-
thing like Sa per cent. aver last year.

This campany confine themselves entii-ely ta the manufacture
of electrical ap'aratus- foi the trade with the exceptiôn of the

city ai ?lontreal, whiiclicity thcy Iighit almost excltusivcly. rhey
have at prescrit runining nigl,îly ini the strcts the eqîtivalent ta
:,oooi arc lanips, andi have two stations for Scnerating the
clcctricity ta suppl) theni. The station and facîonry, ai whirlh
me silo%% cuts to is> si'ttcd in Wellington Street, near the
Lar-hine C.anal, anct curing 1890o thicy crected a large station at
.Hochelaga. whicis is one of t lie incst and! best equppecl cfrctric

ligbt stations in Anierica.
Their stcam plant in bath thcsc stations aggicgaites about

2,500 horsc potvr, and the city lighting is so arrangcd that in
case of a1 conflagration al cither station, the City wvould not suffer,
as there is capacity cnough -at cither station ta fil1 the nceds ai
street lighting.

The electrical macli;ncry turncd out by tbis conlpany is sa
%weIl known that vcry uie is neccssary for us ta write on the
subjcî. The campany have manurictured and! have now in
operation in thc difrerent citics in Canada upwa.ids of 6,ooa arr
lamps i-un froml central stations and zaoo run from isolated
plants. Although it is non onlý two ycars since thecy started ta
manufacture incandescent machines, they have tipwards af
2o,000 incandescent lights i-un fram central stations and 7,500
i-un fram islatcd plants. This makcsatotailof 7,5oincandcs-
cent lights, which is a very good record for two ycars' wark.
The stock af the cnopny is held almost entirely i0 the chies

V1ol. 1.



CAT'U~Dliit4 EL~BGTRiGALa I~IEWS Mnrch, :891
cf blontreal, Toronto, Queblc, and a Ccw othercitics in Canitda,
aniti tlie çot'pany ;o e.xrhisively a Canaian cric. *rte presi-
dent, the lion J R~ TIiba.udca-u, Senalor. is a v'ery efficient
officcr of lise Company, andi Iio; gciail face cari bc ser aimost
any day il lise liîed offires on WVellington Street. A great deal
of the prosperily of lisc collipany k duc tu bis utitiring efforts in

iLt.UMINATING STATiosi. RcvAî. Eî.v.cTic Co

ils beltaif. *rite Bloard of Directars is coniposed of rclpretat-
tive mercantile gentlemecn cf Montreai. Nlr. W. J. W~ithalI is
the vicc.presicient. anid Messrs. Gco. IL Robertson, E. A. Sma.il,
Wiîn. Cassils, J. A. L. Strathy and F. L lleiclue ccompose tîte
boardi. Ma-I. lingar, litc gerieral manager, has beens whlt lise
conipany alimost fa-rnt Ui stant. ite other officet-sarè : M r. H.
Il. l-lershaw%, treasurer ; IMr. D)avid A. Starn, generai agent,
andtI Ir. Fred. Thiion, the chter elect-tcîax, who is t1 brotîtet
or Prof. Elihu Thtomson, the inventor of the sys-
lemn. lite lighting depaiament is uniter tltcsupe-.
inicadence of MIr. D. Thenîson, with INr. F. H.
lladgca- as clcctcian.

Tihe company have a large bt.-ufr c lectrical
engincers andI experts whIt arc tratncd andi quali-
ficd te install thctr plants anid carry out thea- con-
tracts, and in soute cases rernain to opemue the'
plants for the local comprimes t'.ho tistali themn.

The staff cf inachinists andi laborers nuinber
ovca- 4oo. and a visit te tit factory %viii repay an>'-
one for his trouble ; in fai to anyone tiea-estecl
in ariy wvay in electrical înachiiycry, a visit there
is arareta-eat. The statffiscourte-ous atîid bliping,
ati ttnlik m.-ny cf t institutions cf a sianila-
nature in the United States aund elscwhert, there
ts ne thfficulty for btrangers te gain admîission.
Tihis fatctor compares ver>' fat-orably in equips-
ment wth the iargcst factorses tin te wvoaid, and
ts the fith largest establishmient cf the kind in
A merica.

At thoir wkscari be secn I classes anid sizes
of dynamos, fron te sniail flftecn liglit incan.
descent dynamo up te thc mensier i,5oo light
aitemnating machine, tvhich weighs in the vicinity
of set-en tons. On a recent '.-sit te the establishment, wc saw%
on entcring the factory proper, castitngs for machines of ail sizes
wvaiting thecir tua-n on tise large planing machines

On ascendiîîg te the first stoa-ey ve entler the tool atnd stock
motnt, %which is by. no means the sitillesi feature in titis cstab-

-4

Ilsisnetit. Ilerc tire seen dirills, dies, jigs anid ail iariner of
111.aChinisîsttOS. l11 the latti ani drill rOonîIilCIi 1 25 bY
Ôof e.:, lise contre space is t.ikesi up by ladies cf ail descriptions,
drills, troustise liglit and sensitive onc t'> the large radial, snîai
pilrilers, stamrpîng pîresses and other appliariccs necessary for
machine %vork. Ili a large roci:adjoining tii re the ctitters ait

lalrge avens, where
armatures, tiransfcr-
inca-s ini kindred
altjiles are bakcrd
Intlise lat abct this
15 il large bilace

fcet lic at thi hr.t%'
uuorkers anti fiitsbvr
dre. litre wvc sc
tnlany more taithes
anti otlier îtîachinery.
iii a rontai auljciîing
tlîis is tise carpenter
sho1>. Iiere are ail
the larger pa:tterns,
wocd -trnirig ma-
chiner)., circular saws

benclies.

transformer te-î inl;
mcmll is weii woltil a
visit. rte -arc iaip
rack accoiniuîîdatcs
tee ianîps, nid the
immense incadescent
Iamp racks cover the
whcle side of one
i'ai, l'ie arm-ature
winding rougi is an-

Iiti'AY. NIONTRKAt. cther vcry interesting
depaa-tment te the

î'isitor, ail descriptions of arntalures, froin the smallest ixc.n-
ciescent up te the lirgest arc and alternatirig, are wvourid here.

The chtierfdiectrician has his awnr Ilden" and labornfory on
titis fiai. I-lis sbelves are replete with ail the iatcst periodicals
aînd bocks on tîte subject cf electricity. His stock cf tcsting
instruments is cric cf te largest iii Anierica. The list cf these
e*%pensive articles is too nunierous to chronicle Itere.

On lise rourîli storey is situaicd lisc wire cuvcritig departrnent,

TLSTING Rocs:. ROYAL E'"LEcraRtc Co.%tpAv. MfoST-RrAi.

whea-e titere. ' re fortv differcrnu machines for covea-ing wire of ail
sizes wvith ail sorts cf covea-ing and insulation. The company
have covercd an immense quantity cf %vire %vithin the hast two
yeaas, which bas been used almost entircly by theroseives andI
in their installations. The offices arc situated on tise ground

CA14ADIR14 EliECTRlGAli NEWS Marcli, 1891



March, 189: CA~4AD1Pd4 ELiRCTRiG~lh ?4EWS
flat, and thc test of the building, wbich coî'crs in flie vicinity or
6o,000 square fect, is taken up by two large stations.

The great success which lias atcnded the eff'orts of titis coin-
pany toi supply tire public wiîb firsî.class clccric liglt nppara tus
lias. beenl tninly duc ti tire supcrtriny of tîmeir sy5tecm, and that
they kccp mn vtcew tire fact tit any inférmor work wili rcfleLt dis-
crculit on the npparattis. Theiir business lias gmown ta such trn
cxtcnt that tlmcy contentpintu an cariy rcmnnoval to Iargcr and
more extensivec prcmlises. WVC wisil thici evcr-y sur.c!s mn iîhcit
tindctakings, and niay tbicmr efforts continue to bc crot%îmecl
wvith success.

ENQINEEBS' COMPETITION.
I tilt publsier of tie 1-EuriiAL N its invitceseîmincers thruugmîuut

Canada to conipele fur rite solution of ltme folioving proelmis:
S. WVhat i a horse poncr .13 41p1mltedl b a ioiie, ?
2. flov, iiuch i gaincd if fred waicr cati lie lad rit 120' tenmî.er.,îur.

instead of 4d0?
3. Wiim wvatr ni 40' feu imto the bolers, andi stcammi taken off' at go fils.

I)r.-sure, how tmuch iol slmould ix requirtd for ecd ilmousanîl gallons of
îratrr -ased?

4. Wtmat wouid bc lhc safe workmnRz pressure fur a horizontal iubuiar
,oier. ô4~ mn. dini., 14 feun long. %% 'h 90 tubes, 3 ibm. dianm simell made o!

ô0,000 ibi. steel pliates )i in. iiick. andi double rtvelied in longitudinal
>anis ?

s. Give sizc of furnicme for sort coal for sucliil boiter, and eite of smala,
jpe..-I and ai-s and heiglit o! chinmmcy for a range o! six boiers of sanie
dimensioni

Ô. An engine lias cylinder z8 in. dtani. éind i8 in. stroke, andi nakes 240
resvoluîmons per annule. Sîetamsiî m supplied ai go iii'.. prtssure in hiolicis, 30
(ctiaway. wVlat sire slmould aîcant pipe hqL?

7. %ibh sîessm cul oit in above crngine ai 16 of the stroke. andI dis-
clîarged intn ia eu open îo ime amosphcrr. wliai boise power van ticgot?

8. If a condenser tic
added. nmaintaining a
vaceuum of 26 in. on the
gauge ai the condenser.
whai addiional power
could bc &or front en-
gmte?

9. Wlnmi uerence ta
mime amount of fuel per
horst: poVwcr per bour
should these bc beiween
above emigine using a
heater giving watcr ai
190' and using a con.
denser, niainiaining a-
vacuunm of 26 in..* and
supplying bced caier ai îoo*?

to. If e.eine specti varicd trhie the pressure of sicmm and Joad were
constant, wbat almoulti bc donc 10 remedy tic defect?

il. In a high speed autrnaie cui.off engine. wbat is the effîc
of the wcighi of the reciprocating parts on the sieadiness of motion ?

12. flic duiy of the governor il, saiti to bc îo re.gulaie the speed; upon
whbat conditions docs ils powcr t0 regulate depend ?

t3. W~hat are the advamntages of!I commpression "n rime steani irylinder?
14. Describe the defecis mn the nmnexed diagmanm. and state what should

lic donc 10 remiedy them.
Lash, prîtes of $z_ andi $io mecively wiii tic paid t0 the conipetiors

whose answers to the above questions shahl bc founti by the judges 10 bic
dcserving of the highest numiber of marks. and %who s:..Ll have complitil
wvith the~ unidermentioned conditions.

C0OITIONS Or COMI'ETITION.
tît. Competition is open .amly to subscribers ta this journai actuaily

engaged i n the charge of steans boilers or engines within the Domiinion of
Canada.

2nd. Answcrs muzt bc rcSlciced ai the office o! the ELECri.ICAI. NawVs.
flot tlter than Apiil x5th. marked Il EngineWr Conipetition.'*

3rd. The ans.wers wiil lic jutiged andi nî.uked by points, mn accordane
with the nierits o! cach.

4. Alimwance will hec madie for neainess o! wîzitmng. etc.,* as wrhi as for
correctnless o! answers.

Sîli. Ats a guantce ilkil answers3 arc front the mnt iricnded, cach comn-
petitor must senti with iis paper the nime and addrcss of bis employer.

MeIssms Geo. C. Robb, Chief Engmncer of the Boier Inspecion andi
Insurance Co.. Toronto. andi Mr. A. %l. WVickens, ex.Presldcnt Toronto
Branch No. i. Canadian Association of-*tationamy Engineers. have kindiy
eorsented to nct as judc:es in iblis competition. anti their decision 'viii tec
final.

PUBLICATIONS.
%Ve have been favored by Messrs. F. E. Dixon & Co.. ~'Pcuesof

icather behiinç. Toronto. wiîh a cnpy of IlDixon*s Leather U.2dng Hand-
Book;' ishidi contains, a consideriable amouni of inenaîti.. of varmous
kinds or value ta users of belling.

KEEP YOUR BOILERS CLEAI4.
A sTF.4M boiter is a vessel iii whliclî watr anmd lient are iuixem.

in ordcr to nmake stemnt. Ilcat is pîmdiiced by mntims ofrui
bmsmom or fuel of sotti zinti in a ftm.rnce amîd is madite t) brar
upmn 0mme Sîie of flime imont plate foritiing tîme boiter, wlmile tire
%%ater is on tire otItes sigle. Tlhe lient passes ilîrugli lime mîetail,
and CI eirimg tire wa.ter, maises flic îemlprammrc as observed by
an ordinary îlîermîîomîîeîer. MVieni a temmperiîîmre of 2t2* Falir.
is rcaiLlietl, imartitles of atuitil aie fonnteil, raiîl .îîpar ali %tmit
globules in tire îîater. Tîmese mirant globules Imre forilîetd ini
sortie »arts of tire boiter loîg before tlie wviole iîîibs of matcr
lias reacmcd 212', antd attnpt tei risc tîi tlîromg tilt wates 10
tilt suri.mue, but un iti (ic 8, am hum tea8utisli fal ., . 1n.m .

lin as time> miseg tilt) iLaînul re.î. Il t urft c andt no str,îmn
15 forllCî.

A~s mime îemmpem.mure riseb nithiumflic boiter, mrrents are in
duceci, the culer %vitCt gomng doun mi tire trotter rmsmmi1,; tmi>.
Tiiese currents wvill continue se long as steamml is being mnade,
lience mn dcsigmmmmg mi>' sicaîn boier Provision stmould always be
mîade for tire descent of colder water lis well as for tice ascent of
trotter enater and the globules of steamîs.

'rumre are b'st> Pra cîmal tiifiitiibes gimal interfère % iti tire
ste.iam-n.akming iîosers of bolers. l'le firstis1, ilînt mn btirning
tire fuel the boiter Plaies andi flmes becorne coateci witlî cusi and
tarry deposits, ivhich, being poor condî,ctors or limet,ý preuct if
front entering tlice nteîal as freeiy as hf otherwise wouid. The
carefîmi and skiilful enigimme iii charge of steamît boliers knowl,
gluîs dîificultby and re,<ulariy Jeansa out tilt tube!, and stuceps or
scrapes tire diîst andtillîer deposit front ever part of tire licat-
ing surface of tlie boiter. Any onc wlmo nieglects to keep the

boiiersi. mgoder lus
chirge cdean in the
itibcsDiîmm ileaîing
Surfaces gives plinm
tîroof citber of igiier.
nce of bis busintess
or of inîdolence; and
an ignorant antd iazy
mita shouid bc any-

wviterc cisc tuail iii
charge cf Steaîît boit.
ers. The Ortler cif
cuiîy is tuec formation
of scate andi ceposit

inside the boiter. It is casier ie know tItis trouble iban to find
a cure for it. Boiter purgers, s;calc solcents, sedinent itre
venterb, have been made arnd pattent.Iciiimd sold by the tlîousamîds
and yct scaie form!, inside, even in the best reguiatcd bolIers,
%whcn certain kinds of svater have te bc uscd. Every trie engi-
neer knows tui the more scale andi dirt insicle tlie boiter, tlic
amore heurî goes Up tire citimimey, and the icss tire steatnma:de
oui of the coat burmmed.

Tire bu±st " scale solveni "and " feed watct purifier" combincd,
but not pamcnted, us an Imonebi, intelligent cutgiiicer %%ho iii
reguarly open Up hîs boilers an-1l dean tlmcm. lie mnay or rnay
not use purger or a «« scale preventet-," but lic will knowv liow t0 gel
the scale off or prevent it gelling on, so as te make the mîtost of
the coal burned.

Evcry enginces shouid pridehJintseif on the cicanliness of his
boilers, bath inside and outside, and in having un asim.hicap wvith
tmothing in it but ashles.

Evcr beiler osvncr is net competeni te judge wheticr or fiai
bis cngineer is cieaning the boilers -proeriy and keeping thcmn
in goad condition, but let iny mati find unhurnt ceai and
clinkers forming the mtain part of the ash-icap, and be wiii fot,
.as a mule, bc Far aslray if be concludcs Ihat it ks lime lue bad a1
better enigineer. __________

PERSONAL
Our thanks aire tendered io the pubtslers of the Elerial leorld for a

copy of the Bulletin essueti by thent a tht Naionali Etecinc Ligmt Lonvcn-
lion._____________

Two ceemsts are repomieti to bic cxpernmenting -it Freeport. Pa.. wiîbà
tht abject o! producing carbon points for elecirie lighting front natura]
gas. It is said that by f amning lihe cas in a specially prepaseti furnace
pure cambon is obtaincti, but as yei ai a cost too great for practical pur.
ptnmI
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SAFETY VALVES-THEIR HISTORY, ANTECEDENTS,

INVENTION AND CAICULATION.
ItY %Vl'u.l.tAl I;ANdF.T 1.I N'AN.

toiriiMibd ft'Vf Ja>mtfry A'wmbe,-..

VA LVES.
TlIIFE bcllows %vis probably fie first instrumnut of wliicli tlîcy

ont ini Nvhichli îhy w'rc required. Tlt the bellows is ofaillie.
îliltivia,î origin, thcerc can bc little douhi, for ncitlier rub.ti-c.tin
mor n>' ,f hi%~ puiipl could hiavc rt4iticcd andI wrouglit iron witli-
oui il.

Strabo attrihîtcs tlie bellows ta Aîitcliars, %vlio livcd about
(oo ycars Il. C. I'lmny cil. vis., 56), attributes il tu thc fatbled
Cycloi of <ircek mlyîhologv. f*1 l îophlet JrtalWho lîvcd
long heforc Aîiacharsîs, sîîcaks of si in cofflctioi %%-fils filetai-
ltir3ical opcrations . "Tie bellotvs arc burned, flic lcad is
cosisuicd of flic ire ; flic foîmclcr rîulted in vain." I snaal, wlia
Iivcd stili carlicr, naîîîcly, i flic ciglitli ccntury, IL C., ut
tlie blacksiiiUî's bcllows . "Tue1i snîîîlît cha:t blawctlîflic coals
fi the firc. Joli, fnine or test ccnturiec, before flic Scythiatn
lounislied, spca<s of flic blabi furnacc as, commun . -They
gathicr silvcr, anîd brass, and fruot, and lead, anîd titi, solo flic
nîtulsî, of flic fumiste, tu b/oiu t/iefîre upon si tu iliît il.' 1 fomer,
as iiilit bc supposcd, could flot rtilly describe tie l;îbor of
%Vtslcaîii without rcecrring tu titis intsrument. Ilis accouit of flic
g4ent ineclianical work is cqually dcscripîtivc of a siîîith andI his
Iorgc of flic prsci <ay.

Otî..eure in sioe, his furges mianiing round.
whlile lba.iicdl ini sseat froni fii- lie tîtew.

Atici ptiffiiig loamm. flic roanng beiiows Iî1r%%.

J ust as thme golis direct. now touuci, nu%% l10w.
'iThey raise a tenipes. or îlucy gcmitly lîIOW."

flliad. xviii. 435. 545. P«"-.

Thelî niost important iimplroveinent ciftic primîitive befloîts, or
bag, 'vas chic admiissionî of air by a sekrr.e opening-a cntriv-
;încecthat led t0 flic itnvention of flic a!'e one afiftic niost
cisemitial elcinents of steauin or water, lis wcll as pneurnatic.
nclincry. The tii-st approacb 1 tuei ordinary valve was a

device that is stili commun in tlie bellows of sartie Africami
tribus. A liag formieti of flic skin ol a goal, lsis a i-ccd attacliccl
to it ta convcy the blast tn hli fire, anîd the part wbhicli coveccd
fltue ck of Ulic animal is lefi open for tlie admission of air.
This part is izIlirei tp in fie liand wlîcn flic bal; is comîîrcssed,
aîîd opecîc ivicn il is ilistendcd. (Fvlbank's llydliatilics, 235).

Tlue primîciîile of flic ilaffe bas always bccns in uise for a varicty
cf purpases. Doors are v,îrafs, andI %ere su nained by the
anctcnts. Thase of the private apartnments of juno wcre cnn
trîvcd by Vulcat in close of thenmselves. Tlios, Homcr sings

T*Iouclicmi ~~uiasecret key. flime doors mmmfold.
Sci(-clowil belmiimi lier shuts the vultve oi goli."

[lliad. xiv.

i i probable chtiai al valves were origîîîally n% cte fori of
cloorsi ; chîat is, iiîem-e flips or clicks nîoving oui a liioge, anmd
cnther lymn.Ig lormzontally, likc a trap*daor ; inclitied, likec sortie of
amui- cellar doors ; ouîeming vertic.-lly, as an ordinary door ; or
suispeiidctd by lîingcs, frontî the uipper edge ; and sornetimecs
thcy coiîsisted of two leaves like foldmng doors. Exainplcs or
ail t1iies arc stili coalition. Isis wvas representecd b>' the Irciet;-
Egyptians wth IIthu lcy of tlic bluices of the Nmlc"» in lier liantI,
tlie instrument by wliicli chc doors or valves, like flic locks in
our canais were opencdi and ciosed.

The mîîost anciencotisiciti wind instrumetnts knowîîi in the
F..astern worlul are providcd wîth valves, as the primitive bag.
pipes, and thic Chîncse variationi of tbis instrument, wvhkch
Toi-cn describes as consisting of "a n cisphCTt ta %Vhich
thirte-en or foîrtcen pipes arc applicd andi catching the air
blowvn ini il by valvcs." The pastorial flute of P'an, from ils
exprcssing thmml-t.to pamr ',.lie supposes to have been of a sîmi-
lar construction, (Osbcck's Voayage, ii. z4i8). Valses %velu, of
course, employed in the argans of Juibal, as svcll as in flic bcllowvs
belonging to bis celcbra-ted brother, andI atier antediluvian
blaicksiiths. The ninth probleni of the Sôirila:lia relates tu
valves. Contical metallic valves werc used by Ctes-ibius, of
Alexandria. ac of the mast eminent mathemnatmciaris andI
niechanicians of antîquîîy, in the construction of cleps>'dre.
(Instruments iffed hy tlic Greeks andI Romans, for încasuring

finie b>' flec gradutal discliarg' or %watcr froint a large vessel
îlîrouigl a miinuîte perforation in flic botioîîî).

'llie sîîiidlc valve, or sucli as have a lonig sliaîk tn preveuît
t lîcir ri-iîiig fou> lai>,h, and giuing ilieîîî %%-lce dececnditîg, is
qaiml bu be of Frencli origimi.

FAR LVSA sFVEi 'iV
T'he li:îbiliî>' ol aleîîibics antd stilîs tu buret, lel file <ilt

cleieîsis tr apply plugs ia ilhe a)iaitgs in tliese vessels, Iliai ic
vapor iniglit fraise or dry-> tieii >11:uu escape cru tlecîpressure
exceeded tlie strengtlî of tile vesl.In old< wvorks on distilling.
canical phltgs, or valves, arc slîowîîi as fitted 11110 cavities on tlic
top) uf boilers, and, ii !,orn cases, wure loaclcd. lisfic tuilftusa,
Rus/igueide ii<,istr.u C'/ar/r.r 1,srl,,,niie 4/rain Iaai'b, D)octeurs
en: Àlkd«ùwti ,l'ans, 15741, are figures of two close boisters, lit
uuliich flic distilling s esselâ nivre hîe.ted i one foriiîd a water,
and tlie ollir a talior, bathl. Un flie top) o! caci is a cortical
valve, opeîiinx uiwards. 'riiebe scrvcd hoth tu lut out file
sujîcuflutous steain andI ta introdmtice %vater. Glaumber, %wlio con-
tributed se% vraI uatlmî:îlIe additions ta tlie iîeiccnical clepartîtîcot
of cleictîtry, lia: f'gurcd anmd clescrihed min !is "* Ti-cittmme ami
l'hilosopliical Furnafes,'" cite miodes% b> sh lic îîrcventedc
glass retorts or stilîs fi-ui being horst by flic valborn A long
stopplle, or conical %ahs c, su fititd t) tile mieuk of e.itu.l, beig
grotinci air-tiglit ta its sent, anîd loadecl %itli a Ilcap> of lcad," su
tchat, wlicm tlie stcai hccatine " li," il sliglîtjy fraisecl tlie
valive, antd a portioni escmped. 'hie valve tlimil closed agaimi of
ilsel, " hcimîg prcssedl clown wvith lic Icaden cap, andI !o stoplîcd
close." Englisli translation, Lomndoin, 1651, page 3o6). Theî
safct>' valve oui Neiwcoiiiîcn't first emigine was oft îlis dcscripitioiî.

Thbe above safet>' valve is now knnm as a " positive s.lcty
fav, lic valve lis mîow macde bcing flit, conical, or splierical,

thus cxposing aî greatly increased ai-ca wliun opcnued. This is a1
iineritoriotîs feature, as fie exlîcrinients of Blaîlwin, Richiardsoni,
AMains, andI îiuiierous sa(ei>'.valvc iii.ers have provemi. lis
iliese, tlle îvcig.lîî is citlier placecl directl>' :bovc or helaîv Ile
valve, andI acts wvitliout tile aid oif levers.

In the saisie work, Glauber describes sie miîost philnsophical
o! aIl safety avcmiicla colunmî of îiiercury ci&, - xd ini a
hemît tube, wliicli coiniuînîicates ss'itli tic hoier or still, soîîîcwliat
like the meottrnt Ilicrcirial guage. lic alsa descrihes dit beatu-
tiftil miodificationî of il k-iîon amiong clîciists as tlie "wuater

lute," or Il qiksilver lute," svhicli is miade as followvs :Around
fie iîoutli or mîckl of a vessel, a duel) cavity is foiiiîcd andI
p:mrtly fillcd svitl watcr or mueicury, as tlic case iîy> hc. A
c>linlrcal vessel, opemîcd ai tlic top) andc closcd at flic bottom,
foi-ti file cuver ; il is imvcricd, clic open endc hciîi. placed ini the
ravity andI dipping as far into tlie liquid v," the internaI lpressore
îîîay require. lii "T'he Art cf Distillation ; or, A Treatise of
tlie Clîoicest Spagyrical Expierirnents," étc., by Jolin French,
l)octor of l'lysic, L.ondon, 105 1, fic author describes the sainec
devices fuir prcvcnting tlie explosionm of vessels as chiose mures-
tioilcd by Glauber. Spîeaking oftfli action of such safety valves,
lie observes: IIUpos tice top ai a stopple [valvel tiete înay bu
faistencdl sontie leatI, tbat if tlie spirit ha 100 strong, il sill onl>'
heave op tlie stolîple anîd let il faîl clown tgatin."

i.Et'R SAFETV 'AI.VE.

Trhe cominon lever safcty valve %vas invented b>' a Fi-enclîman,
Solaoîîo Dccaus, andI ias iînpi-oved b>' Denis l'apin. 'rhmough
tlie influence of the celebi-.teul Bocyle, whlim lie assistecl in lus
euqicrinients svitb the air puînp, lPapin %vas elected a Fcllotv of
flic Briitish Royal Society in December, i 6So. lic iras an active
andti seful nienîber, andI contiihted several intei-esting papers
10 the society's traznsactions. In m86i lie invented a method of
softening bancs, svith a vicv ta extract nomrishing food tramn
tbenî-naniely. b>' submitting -hecm ta the action ai steamt at
hiph tteuwperasutes (pressure), 'in close vessels nai-neil di'etiers.

Papin's tii-st digesters wei-e hable ta be i-cnt asunder by the
high pressure of stcani accuminulating in thcm îvhen in place an
the lire svith their orifices stopped. The>' arc shawn in detail
mn I>olinicrc's " Experience de Physique," second edition, Paris,
1718. Ench consiqted of a short but ver>' rlick, tube, of bell
inetal, about a foot in lcngth andI five ioches in diamecter, with
ane end -Josed. The open end bad a collai- cast on il, ta svhicli
the cap or caver %vas secured by clamps andI a sci-cw. The
caver andI end o! the tube wcre ground tagether, s0 as ta ti: air-
îîght. likc a valve tal ils seat. A few bances andI a littie ivater
wvere put iin. andI the caver screwed clownm ; the vessel %vas chers
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laid in a horizolital position 0it a bcdt of chaircoal il% a long ire
grille. Tl'le alinosî tuaavoidable ruptlure or' ulesc, vcsscis, ledl
I'apfin I theUi invention of tîte c'umanoi levCr safcîy valve, wiîiclî
lie first ahîplied la Ilieni, and afterwaruts tn mnaclincs for raising
%.îtcr by sicani.

DIJORULE'S EXPANDING MANDREL.
r acaap:îîyiîgsketch illu4s-'ateq soie iîniprovelmeaîts, iii

ant exl>aidiatg iandrel, wiîicl wcre îîatented iii Canada Oct. 6th,
i890. by J. 1). 0. )uhrtîle Thie patent lins tl«;o becat granted
iii tîte linilcîl stites.

Thc¶ielraiwing show.; a doublle eidei't nandrel îviii ane sohid
nid clnc acijustable coure Etii colle ç of file saine diainceter,

-ni( intended t0 be uised on a long çlivee, huiîIing, or an>' hale
tlîst suiglit ite cored in te centre. Tlîcy arc also niade single
clîdcd, vit., with ne slii core. TFhis niandrel overcoimes the
necessit>' of haiîînring file ends andl bîirring lit) tlae centres, for
by sc .-wing up, tlie nuis it forceq tlme wedges up file caner, tîtu-
causing thymi to expaaîd. aind tiglitening file work, on as '<ecurel>'
as desired without injury in the niiandrel. To osen off Ille
work, il is olîly iîecessary 10 uniscrew% tîe fii and draw off tlie

WAIMT TO BE PUT UN4 THE LIST.
M R. %Vîin. A. Swect, of Hlamilton, Ont., write%: "I1 liercby

(entier >*au Iii>' Ilianks for hLiving Sent Ie the two first litilmbers
offiîeE.c TI,. Nè.Ws, aîîd %visli yoîîr journal the greatest
prosperity. I have round saune usel'ul articles iii it ami yau îîîa>y
Ma'rk nlie as aniothir of youir stîbscribers."

CANADA FIRST.
%lu. A. Mlarshiall, iii lorwarcling lus bubs<.rmpîîuî ta tlie

trient N Ew.s, writcs . h arn vcry well îuieased tvith >'ouîr pie~r,
and tliiink it will take utcil iii i haîilton. h ai sure that by
lowering yoîîr price y-o will rcccive morc suibsLritbcrà. 1 will do
-fil flinat 1 can I t uphald our Cétnadian palier, wliaci gîtes uis
hoante news. h aun itheascîl Ia sec that yoa are affording flice
opparilunit> l en lgiateers ta o o in ic lthe> kn-iow about
cîiiîîlccriatg. I wisli yous cvery sulccess."

RUEBER BELTINO RULES.
Q. W'h,î are the rides for cstîîîtati htorse powver, tickatess.

wtvih, and spcd of tlire-piy rubbcr beits sa>* 7-32 Oftnchd
îhicl,, tue icing being single lcatter ?

A. 1. 'l'tc cross section iii square nitchies nceded as equal tn
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wtork, wltich wiil never jar sufficietit 10 require hicavy htaminer-
ing.

'rTe wedges are licid in place on flic miandrel b>' a pin ftted
ta a dovetail stlt, cul the whlole length of te colle, wiîh a pin
driven in a ne cnl In keep the wcdges troim failing off, wthite
the nul serves flic saile puipose aI tîte other end. T1hus there
is no <langer of an> ot flie parts being lost. 'rte wedges arc
segments of a steel bushing turncd inside to fit the canle and
turned paralîci outside. Tîte tlirce wedges arc cut from te
saine bush, therefore are perfecily true. wîih echcl otiter.

'rhc mancîrci ]tas been thoroughly tested and tound ln turn
out perfect work, with a greal saving of lime. Thiese mandreis
arc macle îo any spcciried sizes. Thîe cones can be nmade an>
desîrcd lengthl, and tapered to take a larger or smialler range of
haies. can aiso bc miadean>' leîîgtl ot'er ail, Io suit te macitine
ot'cr which they arc to bc îîsed. Any furtiter particulars inay be
obîained by appiying In J. D. O. Dubrule, 2o6 Chamnplain Strcet,
Montreai.

According 10 Le Genre C'ivil, a Frcnch rnacinc tool hiailder. M. i3urot.
of Angoulerne. i> turmang out iaper pullcys for power 1a'ansniassion, baseil
on te principle of the p.îper c-.ar wlitcl. The pulicys hiave inctai hubs and
tins, on t, h:ch the sari pa-per as inclicd nd tiaco compressed. Aftcr dry.
ing flic paper pullcy is ircated an a feit of linsccd uil and resan. 10 gave i
gmer resistance igainst lthe influence of mnuasture. Ilic pulicys arc sasd
Ibc e ry light and cf lov pricc, and to have given excellent resuits in
pradlice.

l.',a> VII 1% 01. Ilusia
CUT iS Sa.WhNT..

MANDRaE1. WaTal Saî.aa Co.,;:.

155-46 lianes flie htorse power, dît'idcd b' flie specd in feet pecr
aminute.

2. *rite horse power is equal 10 flie cross section in square
anches, limes te velocity in feet per minute, dîvicicd b>' 156.46.

3. Tite speed in feet per minute is equai ta 156.46 limes the
horse power, ciividcd by the cross section in square incites.

4. The widîh is gaI b>' dividing flie cross section by thickness.
5. 'The îiickness is gaI by dividing the cross section by tlic

wid 1h.
Ex-amples under the following rules aie hiercwitth given sa as to

show amore clearly thcir siinplicity and the metod oftusiaîg fhtenm:
Q. How faîst woul<l a len inch rubbcr beit 7-32 itîcl îhick have

ta travci ta carry foc, htorse power, if' it wrapped 135 ulegreefl 011
a cast iran puiley and was fastcned with single icatier lacing ?

A. 156.46 x 100-'70-32 =15646. x 16-35 = 752 feet. .iiprac-
ticable.)

Q. Wit is the harse power of a len ainht lire.piy rubber
beit, 7-38 inclh thick, running 3,000 feet pier minute un a1 cast iran
pîtllcy ; the arc of contact bcing i35 degrees and the fastcnings
single icather?

A. 70.32 X3,000- 156.46= 6562.5- + 56.46 =4t.94 liorse poer
Q. Wltat cross s'ection of rubber' bcit wouicl bc requircd Ia

drive zoo horse power ai 3,00C) feet pur minute, wiîiî 135 ciegrees
contact on a cast iran puiley, the fasîenings bcing single Icather ?

A. t55.46x 100=3000=5.182 sq. inches.-Powera.nd Trans-
,nisdion.
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CAN4IDIANr=4 br=cTRICRIj NEWS

1A1.OOnt., Fch. dIgil, 1891.

I>a*iit «jIR, -Seeilîg b>' yoîir paper tliat cflhrts are bscing mîade
la cstablisît a Carndian Electrir L.iglit Association, I bcg ta
%elit ai you cans coui on sie as being an active supporter of
nny sochit îveitcnl, ar.ci as bciiîg rcady ta assist in any wa-t>
(tint lies iii iîy pbower.

I icitiain, yoUrs vcry truly,

KIND WORDS PROM BRANTFORD.

Editor FUtLICSCAL NIL%%.
.SIR, -i :îlis in rectitel of first two- issues of tlie E-*I.F.i-:c3A.

Ni,%wb andi I iuls say il is interestiitg anditnistructive. 'llie
clylttalitO 15 <ast finciing itS Way tto aur fâctories, andi cvcr-y cmi.
gineer interestcd in Ili% callinsg sliooid commne hinîseif it a .
sourre, frntn 'vluch lie can obtain tue iîccessary knawledIge la

qualîf>' 11t11 ta take (.iarge o! etcrical mitincyiii caîînection
'vitît steai lata.

W~ish;îîg the NEws succcss, and îrusting il wsill receive the
stippait il se jostly dcse-es,

N'ours truly, AitiiR i %ws.

Edisor ItLKCTItICAL Nx'%3. IOO'TFb 6h 8i

0MR~t SIR, i bek ta cati yaur -attention ta questioni 7 in
Eiquircr's comipetilion.'ý Thle question rcnds . Vith bteani

cul ollat !& intch of strkc." Stîoîid i t b c belale sixti '9 of
stnuke ?

\tsa in tlle firsi numsber of yoUt papr, initile.ittie on ", Care
anid Manageint of Dyna;tita Eic.tric N.cliîinemy, il reauds.
" If il <coninîtiltar) sîmouli gel rought frutin tue eiectric spark, il is
ticcesbsary la sniotli il by pressing a block of waod witli fine
ciiieryciotit (o% crect .mgéinsl iî." N'os, as ciliery is .î conductor,
if an>', of il ý,hotild gel betîveen tit segmtents of îbe cainimuitalor
il woidt c.iu:e trouble b> %tîort circîiiting. 'rte best tlîing ta
use for ibis purise ts N o. oa gt.îb or band palier, ab il msill do
the wark %voit if ubcd onic or twice a scck, andi beiîig a non-
conductor, ivili cause na0 trouble. I ain1 o! tlle opinion tîtat
unies y mliglit gel solmeone ilitto a bote.

i ivas glati 10 sec yau qlk1 "bîsine!is "ta the stora ge baltry
ti. Now, diteu, bf lie lias sucit eterial failli iii lus accumula-
lors, ltliiiit cogne out %viih ihieni and take uif your offer. Witt
lie? 'ours îruty,

SAFETV.

(Our correspandient lias righly surised that te insurtion o!
lte word "-incti" bctveen the words "aone-sixth " andt " sîroke
%vas %in error. -El). E. NEW.]

MERITS 0F STORAGE BATTERIMS

Editr ELMMIAL NWS.MONTREi, Fcb. 51h, 1891.

DI-tR SiR,-Nottng yoor reniarls t-e starage batteries, and
Mr. Roberts' repty tiereto, pcrlips 1 niay bc allowc4 ta ask a
fesv fîrttter questions:

ist. H-as 'Mr. Roberts rcduccd the sveight of tfis colis under
those of altier mnufacturers in any vay ? Jodgîng front what
1 have seani of il, in compariso it ih atiers, il looks lieas'ier on
%ic average. Is ibis wcight nat a serialus drawbacl, ta the gen-
cend adoption o! amy systein of starage battery traction ?

2nd. NIr. R. suates lits plte's do not buckle? Is this nat
cxlpcritnetitally provcd fact, as 1 note lus plates have very thin
centres and inuch ticavier cdiges

3rd. Is il not sa tuat owiutg ta the pecutiar style of plate
;idoplei b- lit, ilit Iîrougli use tîtere illt ba insuficiezit con-
tact bctwvceti tue ItasIe and tbc inictat grid?

1 admît tîîy experience is linitcd in priclice, itaving ont>'
iîanicied a fcw E. M' S., anti oulter cils, but have made consider-
able study of différent types. 1 do not wsish ta advertisc any
iakecr in particutar, bot liave found in my experience that, in so

far as storage balucries go, the julien, if nal in the tead, are cer-
iaiiîty flot far ini the rear.

Taguanintee any stornge ceii unless the care of rme bc
entrusted la one of tic firmis owtn experts, secîîîs ta nie ta lie.
risking cotisiderabte, as il is welI known that storage colis nrcýd
mtr thait ardisnry care in iheir manipulation. Storage bat.
teries as tiicy are ta-day i-ut require ta undersjo gret modific.)-

tions before t>ecomning a thoroughly Usefil. nn t coililic-.1
article, aithouigli 1 admit they arc a convcenn source of pawcî
in ntiiny ways.

Mr. IL bas moditied things a fitnie perhaps, and cîaîîgcd the
forin, whetcer for hetcr or %vorse romains to bc provcn, but the
fact ronmains that lie lins mad l n great radical chîange ii titei
froun wlîat the> arc and have beenl fur sote limne pmit.

Yolirs vcry truly,
..AcctWl.îToR."

MERITS 0F TEE STORAGE BATTERY.
IAI.OOnt., Fcb. 27t11, 1890.

Editor lt.KCTItICAL NMwS.
IiuSIR, A Icîter over tbe signature of WVn. Roberts calls

for !lis explatnation on aur part, otherwise we inight bc consiclcrcd
tiigerous ta have any communication ivith. Wc do not la>-

dlaimi te that magnetic or even electric powcr to run or even
ovcrthmwi a minci thiat bins such confidence inil s ability ta su-
lierscde ail other systenms, and wviîl ane stroke thirow in tlte back.
ground ail ottier invcstigators.

Mihen in anotiter place, in tc tester rcfcrred ta, the assertion
is laide Ilînt statements rcgardling !*,w storage batteries arc
wortblcss, wve wauld ask : l-io% long lîas the one in question
been ini actual use? '%Vil ibe writer of ihiat epfiste state whiere
and wlieîî and under whosc care the plate spoken of fls bcen iii
constant use aitd travel for two ycars ?

Wc arc tint spea.kitîg dispatagingl, af tire storge batic> i
question, or an>' other. Our motta is " Liv-e and let liwe,* but
wlîen Mr. Robert:; assumes toe bch originator of storige bat.
leries, and states that wh libe bas cflne caot or rnay bc impraved
uipon ')y others, ltlius ask thc questiuni . Did ho not in thie con-
struction of his battery try la inîprove on wlîatliait bccn solvedi
long ago ?

The facts of the case in regard go the offer of car, tr.îck and
inutor for a test in Hfamilton, %vas a niotuai agreemnent bcîween
oui conmpany and the Roberts Storage liatter>' Company, aur
conip;.ny ta furnishi mator and theîr's thc batteries, and together
ta sha-c the expense of the other equi-,ment of the car. WVehaci
the motor ready and werc preparcd ta cari- out aur part of the
agreement. As ta why it \"s not carricd out, you have the
statemient af Mr. Roberts. We have -implc tcstiînony and cvi-
dcnce thiat aur part of the contract %vould have been successfuli.
The other parties ta the agreement, accardini; ta thoir tetter, wili
demsonsîrate ta yotu ver>' soon their abiliîy ta carry out their part,
whiciî wu sincercly tiust svill be successful.

Trusîing we have not encroacheri on t00 muci of your valuable
space, as we have no desire for controvcrsy,

W'e are, yours truly,
Kis' Ei.Ec-Rauc %%oaucs.

ELECTEJO LIOHT INSPECTION.

Editr EXCTJICALNiff.VWNNIPEG, F:eb. sali, i893.

Sî,-I cannae agrec wiîh your cditoriai article on the inspec-
tion or elecîric liit. 1 consider it just as necessary for the
consumer ssho agrecs ta pay a cert-.in price for a 16 c. p. light
ta be satisfied that he gels what he pays for, as il is for the con-
sumer who boys a poond of sugar ta be able ta know that ho is
getting, a pound of sugar.

Vou say "'the owner allers ta a storekeepcr or a business mita
bis etectric light and asks for it a price canimensurate ta its size
or the hours used, sa miuch pcr light per mentit, and rîobocly is
conipctled ta take il." That is true. But the canivasser gels the
consumer ta sign a contract ta salie *.he iight for a year, and
agrees ta supply himi with 15, 24 or 32 c. p. lights, as the Case
înay be, a a stated price ; but the question is, does the consumer
Cet wlîat hce pays for? 1 know that very frequently hie docs nat.
%ret>' otten hie oniy gels a la c. p. iight when hie pays for a 16.
The greatcst electica-l expert:, state that in the course of their
experiments they flnd that Ille tight given by nominal 16 c. p.
lamps varies frgoin 3 c. p. ta s6 c. p. But how ca the consumer
prove that his lainps are nlot 16 c. p.? Again, if he bas te pay
by the treler, the mecler is set ta figure anc hour for onc hoor's
burning of a so-called 16 c. p. lamp, but there is na certainty
that be lias been gis'cn a 16 c. p. light ; in fric, il nay be oniy
30 c. p. light, yet the meter will register ane hor's burning of
that 16 c. p. Then, lîow is a consumer ta k-now that those
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luiiîicai deposit inirs register amiand tirc coan1îuted corrcctly?

1 kaiuw orto instance wliierc <lic consuaner refuiscd te î.ay, nnLlie
Lehit accouait of tlie liglits anI nuaaibet of hictrs usedt, and <lic
.nalaany accepted lialf of <lic bill <lie- liait reaidered.

Wh'lat is waai<ed is trn inspzctor ta sec <bat su called it6 e. 1>.
Laiîîps actualuly fflve af> c. î). liglit, aaîd aise Io test axîcuers nit
pioac ue<iat <lîey register <lac actutal aîtainiberofliours tint i af6 c.p.
liglit buaras corrcctly. Tîtat is %vital is (lone witiî gas cciîsuîîîcrs.
'l'ie ianspecter sets 'bat 16 c. 1. gas is sujîplied,anitd tests tljla5i
ituters to ascertain <liat <lic anîouaît usedl is cara cctly registerecl.
I couisider <liat any clcctriciaai wlio opposes suacli .1ai ianspectiaon
ts the îvorst appellent of lus business, as tlîereby lic wvould tendi
tht' public to lofer dliit i< was oniy by fr.ud andi deception <liat
il could coaîîpetc agninst gais.

Thec far betcr plan is ta forcc <hase coaiîpanis suli now 1l.a1aî1
if* ao-c. p. liglits for 16 r. p. ta give an actual 16 c. 1). liglit, and

1*11a1petc fairly agaist <hase whio stupply licincst liglit citiier in
gas or clectricity.

Vouars, etc.,
WVM. IIAIlIGATE,

Man.-Director MUanitoba Electric aaîd (,as Uglit Co.

QUERIES AND ANSWERS.
Enlitor EtazcriticÂ.. Nms. 1

Si l, - Ilhcase tell me wlîcre 1 mtay obtain works treating on
the aîîanagcnient ofeclectric miachiines, hamps andi devaces. Vouar
palier lielps mie considerably, but 1 wisli soiictliing saamplc,
wbicli a persoai witb coanirion sciocil elucation cars undea-staad.
WVotilcktlsci likec in gel -a book ciehc.ribing ube ofeclectris: moasutr-
iig istaumntos. WVishing success to your enterprise, 1 arn,

V'otrs siuîccrcly,
A l)v.ç%ANo TieENJE.

[Our corresponident anay obtain catalogues of sucli books as
lie requires, togetiier with prices, by acidrcssiaîg "lli Elec-
a ririan " Pubiisuiug Comnpany, 1, 2 and 3 Saisbury Court, Fleet
;t., Londan, E. C.; the WV. J. Johnston Conipany, 7Mnes Iiuild-
ig, New V'ork City, or IL E. liafferkorn, Mihwaukee, %Vis.

A DIFFICULT PROBLEM.

Fdho LLETOUCL NXvs-QuFuuEc, Feb., 189a.

l)a,.Aa Su,-Eîcour-.gedl b>' your kindly invitation to lpre-
putaid questionîs, <lic answers <o wuich aiîay be of scieaîtifac
uatercst, and reîiniaiclc by tlue locoinotive boier explosion, an
engraviaig cf whluih aîppatin t <le las< nunibcr cf <lie Scient ific
. lmcrican, <liat I naui still wi<hiout an aaiswer toit question I pro.
potinced a<l the <ine lin relation to ai sinîllar occurrence in
Qaacbcc soutie ycars ago, I alois' beg ta rcaien' tlie qucry.

Fraaîî whîat liihlt niust a portion of boiter plate (oe quarter
inuch thick, sotîîe fiftcen feet lin area, and ilucrefore wcigluiag
atbout a5a Ilis.), tomn froni au exhloded s<atîanary stcaain boiter
and iattunclîed ino t li air, have fialen tc have been found bv aiec
standiang tapriglit in a log of white plie titubier twcaity-four inclies
square. ilet wliicl it. hail pectrateil te a depîh cf faurteen
loches, aiîost exacily nt right angles to the grain cf tlic log.

Trhc base cf tho par.uboia describcd b3 tlîc missile dii flot
exceed le0 foot. Tho r.ugged piece cf plate laad licco bîown out
.ulanos< ta ai plane b>' the farce of <lic explosion, and amiust: bave
desccnde-1 in an alanost vertical direction, as that in whiclî i<
wouild nicet witu <lic least resistaulce froin tlic rctarding aianos-
pluere, or in ai plane parallel tc tho falling leg- cf tlie parabola,
wh;aever ils position unny have have been ini <ho aiscending
brancu of <lic course.

If i< bic consickred chiat a good nau witlu ahi lias iliaglit could
luardly drive the sharp cdgc of an axe into a stick cf timnber,
across tlîe grain, to more than baîf an loich, il will bceaidsnittcd
uluat the blult-edlgcd piece cf plate alludeil to inîs slave
hesceaaded frouî il imniense lîciglit, tlaas to inbcd iiscîf to sucb
a dcptli s- fou-tcaî loches in ai log cf two feet iaî brcadtlî.

Thîis occurrence teck place at Arcbea-'s muenus aaîills at Sillery
Cave, seinec five miles froan tlue ci<y, kiliing tlie englober in
charge ; and il ivas an <ho occasion of nîy appcaring before <ho
caronces jury that I visi<edl the preaiiises iannediately afier the
auccident. C. 13.u.î.%uRGE,

City Engineer, Quebcc.
[The reply <o tlue aliove cnquiry wviIlie found in aur editoriai

pziges.-ED. E-LECTRZICAL. NEWV&]

POSSIBILITIES IN MNINE ECONOMY.
SrE.N<o c conomny in rilwtay aiianaRcmcit, thc Riialwai'

ilfas fer à1fcksdc says duit very careful and long-couducc<l iii-
vestig~ation inlto ailroad accouaits have shlown to tho officiais of
.it leasi one railway systeni, <lit tlie niost important single iteni
wvlîerciai saviaig aiay bc clTeccd is <o bc fourndi th <lcent bill.
If <lic situe inîvestigaîtioni coutli bc ndc ino thlc accouants of tlic
avnvcgc stationary steaun power pîlant, <hc saille coniclusion îvauh
doubtless bc rcaclacd, stric for tlic sainie rcason, bccatisc <le itcai
of fuel is <lic largest iteuui in tlie crpense accoit of tlic powcr
lant.Ecaoiyiiiaafaîriîpocse al esfaaiu

facture is cartfuliy studied .'and lic tuiiizatioai of wastc praducts,
thc odds anci ends of ranw aiatcnial, as Ioked afler sliaruly, but il
i5 ilot cvery aiîaaiuficturcr or owner of si power plant <liat looks
afier tlic ccoaîoniy of the engalle andi bo'i!r roouiiii. lu faci, cx-
cept in scatca-isig individual inîstanîces il nîay bc ques<aonedt if <lic
possibiiîy of ccououîîy in dis dirctiuonias îîuclî <uotuglît of af<e-
tlic first sehec<ioa or dlic plant. If diîcre is aaiy thiauglit of econ-
oaaîizing in this direction il gCaicrally takcs <lc slaape of cuitiuîg
clown wagcs paid to ctiginecrs andu firein, on <lic pritîciple <bat
<lic anîcunt nf coal and suîplis as ai fixeil tlaiag, no niîattcr wlio
is in charge. It is, liowever, gratifying to note <liat iî sorie
quartcrs <lîcre is a growing appreciation of t<liceconomny of ciii-
ploying coaiipetcnt axien at gond wagcs. Il will gcnerally bc
fourni in sucli cases zhat the luigiîcr wagcs paicl carry witlî ubeai
at holdling of <lic cnginer responsable an ai large aaîeastire for <lic
cconsoaiacal workaog of tlic plant. Etigincrsa eu tlîcrcfare inter-
cstcd in sîîadyiaîg <lac possibilities of coniomny in<iau.plans undcr
<lîcar chlarge, ancl if <boy <ake o 11 of <lic sîabjc< in carnest tlîcy
wii finit tho study an an<eres<ing anc.

In considcring <lais sîabjcct, if <lic cr.gincer wiil nake 1< a hoante
questioni lic will 110(1 il to brandi into two dirctiaons. The firsi
question <bat naturally arises îs wlîo<lcr <ho pilant as il is at lirc-
sent, cati, by anore careful mariageuent, bc roui wi<lî less fuel,
lcss Supplies, lcss stoppages, aîîd fcwer brcakdowaîs aand rcpairs.
l'ie eaîgaicer must bc amore <lin ordiaiarily, careftai, if lic docs
alot find whcirt, by dloser watciiing andi more careful s<udy of blis
pîlant, lic cars inilirovc ils operation. I< uiiay b in <lic firing, it
îîîay bc iii tho adjustoient of tho engine v'alves, i< înay bc in tle
luabricators, or in any oaîe of tlac miner cletails of <tic plant.
WVlicn, and only wlacaî, lie is suro th:ut hoelias donc aIl that lic cars
(in witii tle plant as il is, sliould lic coaister tlc secoand bratîcla
of <lic question, anI ask what can be addcd, what changecs slîould
bc amarte, ani wlîat sliouid bo throwai out and replaccd( b5r newî.
There are doubiless thousaaîds of plants in wliiel worn and Ieaky
boilers and wastcful engines coutl bo replaced at a stcady profit
te tlie owncr, but tantil tlic eigiricor lias auade a study of <lic
plant, and can back up biis requests by strcngarguaients, lie caaî-
flot îîopc to bave nitucls attention.

lai coaîsidcring what is possible in tlie way of econonîy in any
plant thec engine mttsî have some standard of coniparisouî. If lie
is running an ordinary tubular boiter lie slîould know <bat sucli
bolers wîlien properly set and fircd have evapora tcd eigb<, nine
or possibi ore pounds of wa<tr per poinidof coal. Ifhbcflnds
flint hoe is only evaporating five or six, hoe lias before hinm <ho
li )blcni of bow ta inake the bailer do eigbt or more. The boi-.
er aîîay be full of scale, the sctting mnay flot bc riglat for <ho fuel,
the cbimraey or stack may be <00 smnall, but se long as hoe is aîot
doing as %veli as hoe knows can bc donc bc bas ai fr ai<ful stabject
for study and experimient. Se if lie is runnang an cogine wliicb
takes 35 potands of watcr per inch horse-power pcr bour, and,
other engialos of sanie kind have clone tlac saine work wilb 30
poutids, hoe sbould knotv whly, and botter tlic record if n Iiis power.
It iç flot ncccssary for hini ta %vaste lime in specuiating on wbat
point r,. perfection <lic stentm plant of the fauture may reacli. I-is
individual plant as <lie one tlîat requires bis attention, and its
possioilities in ccanoaîîy bis careful stuady. There are two ex-
vremnes ta bc considercd :first, the certain aniount of power <lînt
inist bc deliXered ; second, tlic cont pile. Ail between is inter-
niediate, anîd cvery atteantion to cletail <liat will redure ivasueand
icrense efflciency will, wvith <lie siame power delivcred, lessen

<lie drain on thec cont pile. Lcaky bolers, unprotected or lcaky
stcara pipes, toe tightly packeti stuffing boxes, beaaings poorty
ciled ai <ce snûgly flt<ed, poor firing, dirty boilers, ail these cost
fuel and fuel costs money. The possibilitiescf econorni these
directions art a most praper subjccî of study ar t le part of <ho
engineer who bas an ambition to rank high in bis callirug.

cj;NAijii;ly rrLtr=cTRicAu 14lawsMarcli, 1891
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CHAS. H. MORTIMER,
<>Iice, 14 .hgSre 5ct

Adycatîanc gates >Sn paomptliy on apç liaian Orders for adhcrtising shoulsi
meth the ofrace ofibgublscation not later thais the -251h day- of the month ilnmediatel,

p eedtng date ol saut. Ltaanges an a.veriseinnts %%il be madae i. ýcncet dnimd
N ithcut 101.1 mIhe advrriîscr. faittu insurte proi,er conipliance u't thc instructions
of the adreatsr, rquests for change should rmach thae ollice as c:tuly ta. ttce aanil day
ofi the month

.l ii %'IJII'TI ONS.
The ELrirCTRKAL liaua xlii lie musical tu 3ýubinber sa the Domninon aS Ch

L'nited ';ami"-, post l'roe (-or $a on per annum. ça cents for six months. 'l'e ptie
of subscription mx>. be remitteal ia currency, an regtstered lettr, or by p 1ta order
payable tu. C. Il Stoitimaer Pieuse do flot sendi chaque% ýii local banta unleis 2Ç
cents is adalea for cui of discouni. ?.taney sent in uniregistee<l tetter$ mnust Le at
tender% rasta. butiscriptauns faums forrigi, %atitrnes embrated in the Cmc.amt Postai
Union. $a ça paer onnum. Sulascriptions are pal-able in alvance. The palae will Le
discontinurd at expiration of terni paid lor if nA sutaia by, the subsonaer. but
'ehete na stich undierstandiaig exists. it wilI Le continuçd untîl instructions ta dis-
continue are receiveal andl ail aritaears pata.

Subisantcraè aa> bais tise madain> addre.s hangedl as ofico as almired l ihi
ovderinf <Âanrsz. alu-ays th-e ol as ac-iI as the owni' addri:.

1he iaublibher sitoulai bc notaties ut the laîlur ail aabstntcr. tu toacite thcas pmr
promitîand .eguiajlv

H1>IT>VOR' NO .CM>NW
(.espionalenct as ansaird aa1in ail tepsts tuang lcgtimatcl) asithin tihe 'tope d

thi$ loaurai

A rATlîrritl-F. îr.îctice rcsoried to by sornle inutinais ihat
iay rl:îim in rt-er.'n)ilhUiv i.; ln prini the original aruiclcs of con.
teliiporaries %viîhouî giving proper crcdit. The lif'ete/>7 E/cc-
trican of Chirago. in a recent issue. publishies the cditoi-ti fronti
tbis journal on fte subjert afra Canadian Elecîricai Association,
%villa the introduction 'a A Canadi:m cxcliangc s.tys. Our con.
tempornry is e-vitfrnîlv more dccpiv irnipresd with the advet-tis.
ing valuse of ius roluunins thian with a sense of 'vhai consîitutcs
just trcaîrnent of others.

Fon the information of ihose who lace ani interesi in the
succdts of the N lws. we tiesire to siatc thiat the results thus far
aichievcd ire entily satusfactory. l'li number of subseribers
rcccived duuing the iast rnontlî is graîifyingly large, -and
bc:okcens a list of lealthy proportions in thc near fuîurc. Il is
-a picasure to note the carcfîul intcrest wuth whicit the palier îs
retrd, and thc commrencement alrcady mnade by stibscribers in
the direction af using -ts coiumins for the expression of thecir
epinions. Witth co-operation on tuie part ofour fitnds %vchop.e
ta make cach succcssivec number aricrcasîngli, valuablc.

IF the sioragc battcry as now constructccd ever cornes sin
gencrai use, tliere îs ont point that mtust ttot bc losi siglit of,

ndhat is the nsk of explosion. [antsa.gnl edr
but catimly look int the bhing. Therc us no niy-s:crous înhcrcnt
dangcr in the sioragc ccli, per- se, bt jîîsîa plain cvezyday blow.

~: up. The reason us ibis. I>urng the charging process a con-
sidcrabic aniont of gus as iibcraicd, anti if tic ceis arc iocated

a in -a confined space, or even a smaii mora, ifthîbc -are cis
1 enough, the contained air soon becomes cltarged wmîth the

1 requisite quantiîy oi gas to iake a very preity dernionsiratiton
J on the int:roduiction of the necessttry spark or mtch ta inaugur-
l, ate the proceedings. Moral: . \ntil.tie the aparirneni in winch

you keep yaurstoi-ge batteries w~hilc in process_ of ciîargtng.

WE\: -are glati t0 bec tai catir fnecds of the ELdiso Lompany
.have decided ta, abandon tueuir -v ol n the wviîl ' polic.% of con-

emning cvcrything electricai thai liit an E.M.I-. of oaver z2o0
oltsand hava: corne bqtai-ely oui %vith a So iight arc machine

1 fwhicii înust ticcssaily empioy ani ciccironîotivc force ofat Ieast
vtvo îhousand. Ienty,thihe orid moves%. A yeior twa ago.and
Thomas A. w-oîld have heid up hus hand in hoiy horào- ai the
m ention ai such a sacrilege, but wte fuiiy expect in the nea-
future Io bhetr ihat he has expioited a fuhi-fledéged ahîci-nator,

with ail tha: the ninm imphc./Th e philanthropist Br-own

wii now have ta î:îke a seat uns tue i-car, or cisc litnt for fresh
lîicisl! îrd pasithres sît*w. 1 allie îs a gre;il ;ivcîger, ttotugi wte
sec notiug (ie11tg;tory ta) tue coltpaiiy uit ail tits, lThe
similiiy are cntcrprisung enougi t o recognize the advancitiemiî
oif puiblic opinion in the itatiet, anti liait thievvc in a puio
10 sîîppiy the poiiuiar detnand.

Wccoîîgratuiate MNi-. Albert J. Coi-rit eau fluat,ail tue resti
of perbîstent effort on lits lpai-t, tue city of 'Mont-cai lias been
selected fur tue stimulter conventioni of tue National Eiectsitc
Lîglut Association. riîe Association wîii uto coubt feel like con-
gratuiatuig itself afi-r te convention us ov-ci upon thei wtsdoin
of is citoîce. aMonf real us atot unly ;a cîîy of mucît intCrestimn
ilseif, but ut as so situaied ;as 1t> afford Nusitors easy accesb to
rnany outside poinîts ofîîî:erest. rhîerc is 11o reason to doubi
tuait cvery needitul preparation st-ii bu mnadle t0 tcnder tue visit
of lthe association bot pleasant aîîd piofitabie. Th'Ie rebult of
the gatteing uiion ciec:ric itctrests un t..anada Cannot be utiier
tuan it ltuii beiteliciai. \\ e quite agrc %% ail 1\1 r. Coirrîa caiun
tue opinion lthai th event sîtoti bttiuiate our people tui
organize z pui-ely Lanadian assuýt.uîiun. E,. ry Caitadian inter-
cabîed in electrità:> siîouid cndc;tvur t.u .talent] iis -unenluon,
obserte the lines upon whtcli the National Association ub %sork-
îng to, atlvance electrîcaliunteresîs in the Unuted btincs, anti seek
to be of assusuance un .ipplying thi lnossledge thub 15ained tu
tut ads-antage of te îndubtry tin Canada.

£lob i people can look after dieut enernieb theunge c"', but
requi-e to, be :>a'acd f uum thit fnendb. Wc ar-e nîued to
îîî.ke thun rcînark by lthe as-tion ofi a tourpany cnpaged in an
electrucal ianufactunang enterpribe in tib pri-oince, ssltu hase
i-ccenîly offïcrcd ta furnîsi a bana.l) municipality ivith cight or
ten cicctruc litghts for cleven Lecnts pet niglit cat-i. Tlîcy kot
wcii that il îs imnpossible la uttake any profit at a price like thib,
and inust îheci-fo-c dcpetnd on unioadîng the plant on some un-
suspccîîng pariy by means of reîîresent:aîions ihat, ta sa,-y tîte
least of il, econonuzc very mnuch in the malter ofiruîh. The
biai-n donc docs not stop lucre, for Ibis fâlse prive is b.îndiedl
about anti quoîed b>- municipal busybodies and others as a
genutite îluung, and stnkeb ai the %cry root of tue indusiry svhich
i slîouid be the pîrovunce of these unanufacturers ta foster. The
hield us large critîugh and flie 1ýsurtcss suffiiernfly progressive to
pros-ide ample scope for legittînate enterprise without the neces-
sity of resorling to a cut-thi-nai policy wvhich mtust only end in
dusastc- îo thoscecngaged un ai. Legitlinate competition on fair
and lionesi limes is ail rigbt, and is uisuaiiy conside-cd to, be the
lite of tade, but ivien il in-aires the necessiîy, of some unsus-
pevtuig purchaser bcin-- made the victiini, il is tinte ta, di-as tc
tint. Ail ssho ai-e interi-d in electricai enteuprise and deve-
lopntent should ulule in condcmning tibs injudiciuus deprecia1-
lion of values, whiich il is of the înost vt-ial interest la thernselves
siîauid bc maintaincd.

MIE prnî in tis issue a Ictter front the fi.nanagei of a combincd
clectnc ligh: and gas compan>-, îaking exception >sornewhat to
oui- rernarks an electi-c luglit inspection. \Ve have pleasure in
gtu-îng space to tic coin mnnîcalion, though ive are afraid out
correspondent is looking ai the mialter more especually from the
s:andpoînt of the gas department. If at consumer fololishly
sîgns a contract for a year tn take hais poi-k in the original
package 'sithout exarninalion, ai as only what is accornpiished
evci-y day b>- oi--îongued an(i utnscruptilous salesmen. If men
are ta, bc pi-otected fi-rn tliir own fooltshness it ssould require
a gaverrinentiunspector ai ter rnMan's door ta keep watch and
w-ird. If ûhi wec a rnonopoiy, and could only be obtained
fi-oi ane source, a paîci-nai got-eunment miglit prop.erly interfere
io regulate sis distribution, but as in libis cnlightced age ibere
ai-e varuous sources fi-on which îî may be obtitîned, il may safely
bc ieft ta takec care of itscif. The oi-dinazy ians-s af business
campetituon %t-Iil regulaut botb is prnce and qualhtl. The doc-
trine of a. uic survis-ai of the fttiesi " %iii appiy in ibis as in ail
thîngs cisc. and the instance our correspondent mentions af the
custonier L-ccping îrack of hi!, Ight and the coinpany beine
coînpeiicd ta accepi only sta stas right, compleciy becars oui
the posiion ite took. lite customer pi-obably told tht company
in effect thai " this business as t00 tim, and if you don't corne
don off yoîîr hor-se, I will go back ta the gas people,- and
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doura they c:iiiic accoidingly. irccisely whait we said. re
goverrnnienfll inbplctr w otld l.mt becn oompletel) tir t> in
tlits tiisaL;t;liO, and if an> bltort-sigltted peuple lîb ignled a
çontr.îct for -a ycar, %%hy, tilt year %%ill boami lîae expiied, and
ilien aur Winnipeg friend ni.îy rest t:>suied that the bcst and
clitapest Iighît iill undoubtcdly take front rank without any
-assistance fira Hcr Nlost Gracious 'l:ijesty or any of lier
îniin-ofls.

T Iiik. druin armature wvill have ta go. 0f causse ail nui-
lacturers miake armatures abat «4nevcr huini out "--ai least
tlmeir's do not, it is anly tlîc " aitier fclw'Y lsers of dyniamos
rnust therefore corne ta the conclusion abat it is the "oailier
fclIoWs" ar-matures that they have gat, for the humning out
process cornes around prctty z-cguiar. This mutch, heinir ad-
nîuted, that will be thc miost succcssful machine that in case of
accident admits of easy rep:air. ThIe superposcd coils of the
:)italens -.%ound or drum artuature make il an capexnsit e affair.
lx Its usually the inner coil, or the ane ne\- the cure, ahat getb
into trouble, cubher by making contact villa the core itself or b>
reason oi undue hcating by not hiaving an equal chance with the
auter coils t0 radiate ils self-gcnerated heat. Whit-n tbe inner
coil goes i neressitates the unwnding of the %whole ananaturt t0
gel ai thc trouble, and the expenseof camplet re.winding. Tilt
rang or Gramme armlature, on the contrary, admnits of an> par-
ticular coul bcing unwound and rcplaccd -without disturbing the
rest, and is for that reason an advance on ils competitor. Btut
the Gràne rang armature that as consiructed with a sectional
tore, admitling of a coil bcing talzen out and a new anc inserted
entire, bas claims to superiority that %vilI enforce recogition.
lt drum armature, lik-e the meinorable <leacons one-horse

shay, may bc constructed according to the nicesi calculations,
and the durability ai its différent componcnlts figured down fine,

Ibut the fact remains lihni wbcn it does go it goes ail overand
the unfortunate manipulator thereof us leit with a wreck as total
-as ihat wvhich overtook the dicaconr's masterpiece. Ilhe owners
af llcic plants oi every description will agrc with us th:îî thé
makers of fireproof armatures had btiter go out and takc in thecir
signas. There is no tenson wby a dynamoç should bc exempt
from the influence of wear and tear, or should bc any less
hiable ta accident or dccay than any other crecation of man's
banal. This being admiiîed, the armature abat is repiaired ai
the least rexpenditure of lime and money, whien in the ordinnry
course oi human-events it bas beccome necessary Io do so, will
bc the onc toa atain thc greatest degre ai popularity wiîh the
electricians.

TuERE have been in use in the large chies of the Uniîcd
States for saine îimc various svstcms o a -utonatic firc-alarmi for
stores, ivarehouses, tc. Saine ai these arc now being braîib
foruward in tbis country, and it is usual for the insuiance coin-
panies ta make sanie induceunent ta their clients whecn thicy are
employecl. WVhen thc alarin gong is Iocated in the romai or
residence of an cmplayee or ýýamc persan cannectei wvilh Ille
concerta, tbey would no doubt servc a uiseful purpose. It lias
been the practice in saine cases ta connect thc building by
mcans af a wire with tht nearest fire station, but such a mlethod
cannai be too strongly deprecated. To do ibis it is necessary
to snaak a %%ire over bouse tops or by somc similarly devions
routr- This wire is lhable ta bc a continuai trouble. 'On tht
ont hand, too mtîch reliance niay bc plactd on its being in order,
and neccessary vigilance in other directions rclaxedl, %wbcn
through sanie cause i is incapable af tranbmitting a signal, and
on the other, a fatlse signal ma.% bc sent in, causing tht
brigade a run for nothing. *ibis would tntx bc of nîuch
moment exccpt for tht faci thai saine day ,' genuint alann
iniglit be sent in, and on accouant ai tht previous clies oi "w alf
%htit tbere %%as no woli, a fatal amountai o credulit% migît: bc
-tîtachcd ta tht wau-ning. A preiérable plan would be ta place
a continuaus ringing gong on the outside of the bouse itself tn
cati tht attention ofiaah and sundry ta tht fact that somicthing
%-as wiong within. The action oi tht sun on a tint roof bas
frequenti> becn the means ai sending in an aL'irm of fire %htn
tht thermosiats have lie»n closely adjusted , and if thcy iretant
closcly .sdjusted, a lire might make considerablt hcadway befort
notice was given. The proposaI ta connect these thermostats
with the neamts tire alarmn box ta spring the alarin frein the

box, canllan be îao strongly condcned. mite less complication
thCre is ,about a Cily ire alarnil systeml Ille bLtter, anti tile miore
liketl% it is ta reniaiti in wvorking oarder when actually titecee.
lThe .autoinatic, ire alarn is good in its place, and niit frc
quentt> be the ineans ai saving a large amnount ai praperty, but
kcep it separait froia the muunicipal systemn by :aIl ineans.

A CORRESPONDENT writes tatat aiter a boiter explosion lit
found àu picce ai hoiter plate ane qtuarter ai an u nch thick :nd
wveiglting about 150 pounds, which bal] fallen ahinost perpen-
ilicùlarly on a log ai square tiinher twenty-four incites thick,
%villa sucit force that the plate had inmhedded itseîf imb thc log
for fourteen incbes, and that across tilt grain. lie asks froin
%vliat hieighit trast it have fallena in oarder to have bucli torce
storcd in it as ta cul a channel across the grain twcnîy.four
inches wide and fourteen inches deep with a cutting edge ont-
quarter inich tltick. It would bc almnost impossible t(r calculate
the force necessari ta inake such a cul wittoîtit making soine
c.sperir.stenîs in order 10 forn ,a sound basis for the calcuLation.
However, sanie iclea ai the force m.îy bc fornîed in anather way.
W'c mav assunme that whien the boiter tx<plodcd there was not
les.s tlan cighty lbs. pressure shewn on the steatît gauge. lThe
sudden tupture of tue hoiter would permiîit its contents ta escape
ini tluea.tnosplîere. Experiments in lte lion ai steam bave
slio% abtha stcam ai eight; lbs. pressure will flo%% into the
atunospliere tîtroagli a saieiy valve ai a rate equal ta a velocity
ai 1,456 fée per second. Trhis being tht case, it is nat unlikely
that the piece ai boiter plate startcd on lits upmard fliglit with an
initial selocity no, less than s,000 fect pe second. Leaving oui
ai accouant the resistance ofithe air, a body projecied vertically
into tht air at such a v-elocity woulcl go up tbrec nmies hefore it
stopped and began to fait. If we ailow one-tîtird ai the farce ta
be absoibed b>' tht friction of tht air, it would asccnd îwo miles
anti iten hegin ta fait. Attain deduacting tht one-third for
friction ai the air whlile dtscending, the plate wvouid strike tîte
log wvitlit avclocity of neanIly 5oicet per seconi. This velccitv
ai a body ai a 5o patuds wtight would bc approxirnateiy repre-
sentcd by a pressure of 700,000 poundcs on tht surface ai tht log.
Tilt surface struck by tht plate would bce xwcnty-four inches liv
onc.quarter inch, im%-king six square inches, atîd the force ai the
biow,%woîtl< iierefore bave been about a i6j,6oo lb-, per square
inch, anti we need not wonder that tht log mas cul ta a depth af
fourteen inches liefore ail the encrgy %vas expended.

WiTru the expiration ai the year eigbtecn hundrcd and rainetly
closes tht first decade ai the existence ai tht ectric lighting
industry. lis marvellous growth lias beea îunexamplcd in the
itistory ai invention anri tht adaptation ai Naturces forces ta the
requiremienis ai tilt higher civilization ai the humain ra ce.
White it lias takcn centuries for the evolition and devclopmaent
ai ils ally, tht steani engine, front the crude and cumbrous
macbincry ai Newcomen and Lave:y-, through the inttrmediate
rescarchies and inîproveînents ai Watit -and Stephtenson ta tht
magnaiiucent restais attaintd by tht triple ani quadruple expain-
-%ion machines afi t-day, but ten short years have clapscd sincej
the clcctuic lighî commenced ta beccome a factor in tht coin-
iliîcl world. Naw many millions ai capital and sanie ai tht
mosi brilliant intellects ai the age, tagether %vith thotsands af
intelligent worktrs, a~re cnagared in the industry. Anditappears
ia tus tuiai tht threshold has but scarccly becn crosscd. and as
tht ,vista ai îînlimitcd possibilities apens pliî marc midely the
ncarer iî is approached, it requires nat a p)ropbet%. skill ta fort-
te]l that the termination ai another dccade will bave in store for
us fut-tuer clevelopments ai the industry ai ubich unail rcccntly
tc ha-ve scarcely darcd ta dream. Tht tnagniiccnt posibiliti -

tha: may arise from the thcorizing ai 1 ertz on tht Une ai thj
identification ai clcctricity -^ith %lhc ethcric waves of light, th
.adoption ai electricity in the nmanipulation ofai mtals thraughaou
the -"hale range ai the mechanic trns, (rom tlle smelting fumnac:
ta tîte delicatc finish ai thetraosi cosiy and claborait puece a
jcwclry,.ater tht manner ai mielting and uniting similar an
dissimilatr mctallic substances by the process cariginaîed an~
el.ibouat&. liy l>rafssor Thomnson, ai L)nn ; .ind tht adapta-
tion ai elt-cricity as a transmitting agent for the poiver require
in tht operation ai railraad trains %itb gr-aier speed and safctl
arc ail nithin mneasureahle distance af theproduction of grandej
results than have even jet been attained. Ten )years ago th
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FIRST ANNUAL DINNER 0F MONTREAL BRANCH C.A. S. E.
rîîîs ci-cnt, wliicl hiaci been looked forward f0 %eittu plcasafif

anticipat ion by Montreuit engineers, toutk place a:t flic hIotel
Riendeati, ii fîmaf city, on flic cvcning of February l4tlî. The
miernbèrs aîîd gucsfs numnbecd fifty-thrcc, with flic genial presi-
dent: of flic association, Mr-. Gco. litint, prcsiding. Letters of
regret werc read front A. E. Edkins andI A. M. \V'ickcns, presi-
dent and past itresident respctiveîy ut thc Toroito brandi of
flic association, tus worshi) tlic 'Mayor,
Prof. %Icl.eod, *%Ir. Clianipagne, cit y boiter
inspect or.

On flic tables, in addition to flic cîtoice
viands wvhictu fornsed tlie subjecf s for dis-
cuission during tlie carlier part otîflie eu-co-
ing, werc displaycd, as apluropriate
enibîcuns of thie occasion, mnocels of
engincs, indicators, injectors, steanim
gauges, uvhistles, etc.

On the reinot-al of tlie clotti, INr. T.
Regant bricfly revieacd flic progress of
the association since ifs organization in
1885. 'Ile iictnbcrstipi had lairgely in-
creastd, and if %vas gratifying to sec
prescrnt sortic of flic original charter niena-
bers. lThe principal objcf for wtîich the
associationi cxisf s, amely, tc inîprove flic
e-rncicnlcy of ifs inbers, uras dwclt upon.

Mr-. Thes. Clark responclcd on belialt
ot " Tlîe llrotlierlioodi of Locomiotive
Enginecrs," and in doiîig so said finit
undcr flie rulcs of tît organization none
but coîmjpefetsf inen could obtain ccrtifm- GEOI

entes.
Mr. Walter Latutie rRspondcd for " clncaand Steaus

Engineering," poin:ing onti: nany of thic inîptovet tents magie
during flic past haîf ccntur-.

"The Manuifactmring Interests" wcuçre ably repreciencd by
Mr. Hutgh Valhaacc-.

NIr E C Robinson, ot tlic Royal Electris. Co., ai.di Ni. J
'Mordilner, cf flic Et i-RKzi %: \Fw,., had a Ir% %%,)rd, tu t
'n resp)onue 1tu flic toast of- Fk. ctrical Engincriin.;.

Tht' 1rcsident, ini pioposing tlic toastI "Tht' Lgcnbc .tnd
Inspection L-t%," siid it as thc dut> of cu.ci> cninccr fu bec
thant bis boilers werc rcgularly inspc:cd and repaired. Iland
tiire exséte4 an insîlf-ion aut foi flhc pritfinLe binîih.î t, flic
iasurc in upecraf ion in tlic tf, ttic rcif cxpj>obion a: Qucebet,

uvith ifS terrible conseqtiences%, would probably miot have occurrcd.
.Nr. S.imicl Fishier rcsponded to the toast.
"The Canadcian Association of Sta:iunitry Enginccrb,: «* Oui
(;uesS," TI he P'ress " n-crral dîî l> lioiored.

A:tral iutring the' cvcning a plcasa--nt tariation in the
prograi u'.tb iniruduttvd b> *%Iessrs flonnen, Buj.It aund liant
sin&;ing boule tapitfal sont>;ý

The % enint, tlatutihutta une t ,ul;d enju nient, &ites -
iiinghcdl nith no: a taitle proit. An c>.ehclcnt çomnmiclncint
lias bccn magie in tlie direction oftr n nnual rcunion tuhicli uuil
doubtless be found nimong the' bright spots of flic future

T"Mr Kerr Engine Company, bas susctx-ded the firin of Xit I3=o.
cniue bul(Itrs. auWledl.Ont.

p)ioncerinînniplal.tor of flic clcctric lighit machine %vas to*the
uniaiti;ttcd luocild un i:, beiîtg mmoldcd of buperiur tia> , no%%
flic iiy5turinub apîLîratus, is lîandted by flic incdanc. fn .tlimmost
cecrv init and machuine slîop et flie land, ti white tlie more
abstruse probleins of flic scieîîcc nîlay szill bc confimcd to Ille

titiller tendaonti" of ifs volaries, they :fre ver> rapidly bccomimg
flic property of file rank atîc rite of flie at-mn> of wvorkers, and it
vill flot bc long birfore cvery intelligent mnéclanic %vill under.
stand tlic principtes timat uinderlie tlic manifestation of flic force
lt will bc frequcntly called upon f0 hiandle. Magnificca: as
have becn tlic realizations of flic past, we arc on flic tliresiold
of still grcatcr developiinen: s to-day. And w'e say to ail who
arc iinterestcd in clectrical cntcrpriscs-kccp abreast of flic best
tîtat is doing, and bc prcparcd to sieze flic golden opportunif y
flint uvili corne %with tîtu furtîter developinents of :lîis ina rvelltous
science.

purnping plant during flic summner mionths,
thus casga ~vxrfamille ; also tuial the rapiditv dî whicli

flicn Ciyi growing dnands thint soie mnsure should bc
t a: once to procure flic neccssary rnachinery ta insurea

bountiful supply of pure %wafcr.
The followving resolution %vas also ;adnpted:

jtes,9Ived, Tha: in viciv of the rnany boiter explosions tuit
haýte uçt.urred bu retenîti in tlic I>oininon of La-.natda, with
thcar attendant lobs oftlife and propcrty, the &,ovcen:ns at
O)tt aînd 1 oronto bc îîîenionalzcd t pass somne mnicsure
undtr .,61iiih boilcrs may bc operatcd wvith salty.

,% inint uink rnnilpaay is ixng incorporatcd at Kamnloops. IIkC.. tu
opei-rx flic rieciric liglît plant rec-nîli- oblvle there

.lcssns. D. NV. Clark &,'Sons arc putîiing a ncw scvcniy hore powcr steel
boiter in thrir vcctric lighttworks.at-Cairicton. N~ Ri

in <Ileisng a iýi i: n l.ngclîacb the home or Nilr lirn a writcr in
Indus P-ies rcfcrs ta ant amiatgement for 3.slpcibcaling sicani in an cngirk-e
mhich bas been in use for forîi- yearb. This plan of Mi. Ilirns wa one of

th brs pi utu le %est antd pnaeicnity app.1îcd. is sifi atuvays in use. andI n
%.un%.derç% tu K.tc t~ gtrci ct-unomny of lecut-u%-.tcr titan the stcant jacket. I

Teamount ut si4pcbca:stng &à, .îbuut 14o 1kah. The supcîheniing
ariluatzs rnnsist< of a serT'CI u.I pipes. aînd i3 ;nît1c. ts 41 &3, bl.tcd
toward tha- rnd orthe- bnilrr uîha.n thr hot gases p1lay consitnmly ove= its
surface. 'Mis icthod involva- tin nilaitional cîpenditure of fuel or abar
TMie mec fact tia thc superlmca:ing -trrngcncn hbas tbcn in constant
operation for --o nuany yrias. without more detnnicaf lu the milies. gear.
etc.. than is incideniti Io an>y enginc tvhen a: work. proves iliat the systein
as a>! rezl liraa.ticai advaniage. and descrves more aticn:mon thait ai has
bithtio ieccchveà.

I 40

MR. GEORGE HIUNT.
il b tibiet-t of tItis sketch %%-as boni lit flic :cîwi of %Vltitc-

li.ven, in thic Northi of 'Ig-ttlitit, boule îliiry.u: o ycars ago.
He tu.s brouglit to Canailien .u ciyoung lad ancl î>ut to wuork
in a mnachine sliop, but wvurkiiig fi a mnachîine shah was nu: con.
geniat ta) lus fastes. lic de,-idcd fi .tdopt filc profession ot
statiouar> enginecrinîg, bo %%cti mto flic boiter mont as, flreint.

Thal bis experiencre, ileiialiiL.t bkilI and i ecli'bility have been
apjîreciaf cd, is evideccd b> flic fact flua: lie is mo%%; cliief cngi-
iiccr of flic Royal Electri. Lighf Co.'s plant, wliicli is flic larges:
sitaini plan: in flic City' of Montreal. I-is position is no sine-
cure-lic is a ve:ry busy maan.

le lias a sturcly, ntiodicat tliorouglincss about limi, tan
unflincliing dcvoion to dut y wlmicli can bc scen as lic sits in lus
cosy office retceiviîug tl:c reports froint is suborchinates afid a:-
tcnding to flic duties wliich devolve tipomi flic chief of a lgrea:
plant. lic is mnarried, is rcvercd by luis loving %vifc and fainily,
hionored andI looked :Il to b>' lis brt-o ler cagincers ami memrbers
of 'Montreat No. i Canadiati Association Sta:ionary Engineers,'
of wiii lie lias the lionor to bu President. lie is ruggcd,
luonest and truc in cvery fibre, a iagnificcn: specilien of old
British otk.

,Nr. 1-lunt loves bis st cani cnginc indicator, and to sec hiim a:
bis bcst is whcn lie is indicating an engine, explainitig to bis
brother engineers the lines on the indicator card.ç-sliowing those

%wlio are no: so wcell posted fthe adnmission
line, the sicain hine, flic cut-off, filc expan-
sion cur-e, etc. He wvcl deserves to have
prospcrcd, being an honor to his profes-
sion and the country> of his adoption.

TORONTO BRANCH NO. 1, C.A.S.E.
At the las: regular meceting of thc above

Association, after a long discussion, the
foltowing resoltitions %verc unanimo-islv
adol tjm:

Riesolved, Tliat the cit y uf Toronto
absolutely requit-es more pumiping capacity

- a: once, and an>' furtîter dchay in provid-
ing il will h>ca dangerous and univarrmnted
risk.

Ri-salved, That Ltke Ontario is the
natural reservoîr for.the City of Toronto,
amnd wi:lu suitable mîodern puipimug ma-
chiner>- will t>e tlic cheaîcest andl bcst
place froni wliictm to purocure wvatcr for l
purposes.

The principl points bmougm: ouf wvere
il IluxT. the probabili:y of accidents to tlic present

11nrth, ISQ0
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nlie Royal Elcctric Commpany have this week slîlppeit a complete outfit.
~,onsibiing of a 3oo lighta.lterniting dynamo, sixain engine. boilerand corn-
[ltec clectric equiprnent. to Moose Jaw, N.W.T.

*Tht large siew building of Mess. Mergan & Carnpany. of Meontrcal.
ýAlîkh is tu bc a second " Vnnnaniakcrs."' is now bcbng equipped by the
Roail Electric Comnpany with the nccessary boilers. dynamos. etc.

Th lMontreal Water P>ower Comnpany have been granted incorporation
for ai~e purpose of constructing and operating water and clectnc light
systenis throughiout the province. The capiital stock is $2.ooo.oo>o. antI
the iiiiiies or thc directoriéte are: .Messrs. Thos. J. Drummond. Raymond
l'rcfonîaine. R. White. Gco. E Druminond and janîe% 1. MecCali. Mon.
treal ; John F. Moffett. Wa.tcrtown. N.Y.: Il. C. liodgkins afid Chairles
Ti. NMoffett. Syracuse : Ernily C. A. '%No1trnan. J. V. Clark atnd George T.
Ktith. New York.

'nie Standard Electric Comnpany. or Ottawa. which btas recently be-en
fornied. propose going very extensively into incandescent clectric lighîîing
and power. This company t'as organized last week with the Hon. E Il.
Itionson. %I.P.I».. president: Mr. Pattee. vice-president; Nlr. C. Bcrkrly
Il>oill, rnanaging director; Mr. J. Itronson. sec.-treasurer: '.%r. C. Hl.
Mackintosh. NI.P.. and tIr. Pcrlcy. directori. Tt capital stock ks $500.
oeo. Thte cornpany have closed a contract with the Royal Electic Cern.
pan>y. of '%ontreal. for all thtir dynamos. generators. niotofS. etc. 'lhey
propo»t installing from 12.000 te 15.000 incandebcent lights and about 5oo
horst power during the coming year. *Mis is onc of the largest contracts
eicr made by ont comapany in Canada.

'TH STItKET CAR It11SF A%'t THE EL.EcTIic CAtI.
I l'm the happiesi herse in town to.night!1

For¶1have senthe gladdest sight
Way up in north Yonge street.

And what it means I know luit well.
And when t'vt said niy .sy.

Down %here 1 dwell at the Hlors,.Hotrl.
Thc-re will never ahorst:ssy *1neigh.-

1 know l'm right:- and now for the sight
At the C- P. crossn 1saw-

A strect car with a bnlliant light.
But nt-ver a herst, te draw.

It rolled along. now fast. now slow.
S1teady and straight on the track:

Rut what makes it go. l'in sure 1 dorCt know-
tere was no horst, front or hack.

It Ieolced likt the ether cars in town
Yet iherc is somethia. ; trange. 1 (et:

To-night 1 saw. on loocmng dewn.
Tht lightning under the whce.

1 heard things out of the coommen rule.-
Strange words 1 ncver knew :
Vêtnl not a fool. l'vt heen te schonl
To %liter Banholomw.

l'm simply aslave: butniy frecdomnis won:
Thet hought thrilsthrough my soul!

tf without R horst one car can run
WViy cannot two hundred rol?

1 amn tied to the track. ont day (rom niy back
Tht barntss will drop ai my feet.

And 1 shall bc fret, ne xwk then for nie
On tht tracli of the stony stiret

'%Vith a srnfr and a sflort anid a toss or my hcad
And aflirt cf niy ilying feet.

1 witl talce my bonts frous the pavenient stores
To tht country soit and sweet!

Ami dy nnih shlOtniflht

Thai~~~ ~~~ I awi nrb rgemre.

BRITISH COLUNDBIA *ARINE ENGINEERS' ASSOCIATION.
MaI. 'W. P. LINIDLEY, Stcretary of tht British Columbia

Marine Enginters' Association, %-rites, tnclosing subSci-iption on
bchalf of that organization, a copy of tht constitution and by-
iaws under which its procetdings arc conducttd, anid a copy of
the first annual report. From the latter wt learn that sinct tht
association was organiztd a year ago, its gro*wth has been satis-
fatctory bcyond tht brightest anticipations of its promotts.
Sîartingq xith a kw engineers csnployed on tht steamers sailing
fromt tht port of Victoria, 'B.C., which is the associ-ition's hcaid-
quarters, it has added member afier tnembcr, until at prescrnt
tht membtrship numbers upwa-;rds of go. Tht association is
endcavouring to demonstrate to the public that mcmbership in
tic association is a guarantce of abiliiy and good character.
Thtis is working on right Ulnes, and leaves littît room 10 doubt
that the association has a long and useful carcer ax-aiting it.
The mcmbers amt comfortably housed at ÎNo. 76 Vates Street,
wz*th a. snug balance in tht trtasury. Tht officers for tht
cuirtnt ycar are: James A. McAithur, president; WVilliam
Steele, zst -.ice.presidcnt ; AIes M. Fraser, 2nd vice-president ;
P>. M. Btutler, treasurer, and W. n. Lndley, secrrtary. Wc.are
sure the older organizations in the East will join the !Nrws in
xiShing this youn and cncrgetic association cointinued success.

CALCKJLATINO SIZES 0F WIRES.1
PL>ANS AND1 Sy'mioz.s.-When tht wire contracter has dlcîdcd

upon the generad systcmi te be followcd in nznning wires and in
locating switches and cut*outs, hc shonld make a general plan.
This plan should show the location of etch incandescent outlet
with the numnbcr of laznps; and give in each case the distance
freont the dynamno or main dristributing point. The followiiîg
symbols are gencrally used in such a plan:-

Sixteen candie power lanup without key.

Q ~ Sixteen candlt power lamp with key.

-{Two-arrm bracket with kcy-holders.

~ Three-light chandelier with key-holder.

Ten candle power lamp.

Thirty.two candle power lamp.

s Wall suitch.

0 Saféty plug.

A 
Dynamo.

DRo? 0F l>OTENTIAL ANDf Loss OF' EN4ERGY.-If a ciment of
constant strength is passing through a circuit of uniform resist-
ance, the potential milI fali uniformly.

A4 , Fig. z, represents a wire of uniform thickncss, niarkcd
off into ici equal parts. Ifthepotential ore-..betwcen Aand

Fîo. i.-FAU. 0F POIt'4TAL ALONO A CiRtCUIT.

8 measures zoo volts, thte. nm. f mcastired at the terminais of
each of the equal divisions wiIll bc*',,= zo volts.

If the circuit offiers uneven reistances la the passage of the
currcnt the potential *ill fail unevcnly ; and it wiIl bc found il
milI fall most rapidly throtzgh that part of the circuit which offiers
the greatcst resistance. In fact, the fall of potential in any parn
of a circuit is in cvcry case proportional to the resistance of that
part of the circuit.

A4 Cand BD, Fig. ", arc conductors of zo ohms' tcsistance
each. C D is an incandescent filament of iSo ohms rcsistance

The total resistance of the circuit %would bc io+ z Soi. toz o
ohms, or in other words, 2o ohms or 10 per cent. is represented
in the conductor and go peip cent. in the lamp.

Assuming the c. mi. f. between A4 and B to bc zoo volts, to
per cent, or 10 volts %iIl bc Iost in overcoming the resistance of
the conductors and go per cent. or g)o volts wiIl bc expcndcd in
tht lamps. The los in thc xirc of course is not desired, but is
a ntctssary evil, hence tht resistance of the ivire conductors
mzght bc tcrmed the v6asteful resistance, and the resistance
offered by tht lamp as tht usefial roeisîaxlcc.

"NoTx.-1n tues cauIIUSIaB itbe ,.mmSa c<a iocsaàdeicvii là"p i. mmmeud
-thm .e on am.n&m wbem hoc. cérbon Iumu wbmo M&aactuda.o<u

W41M P %kmo mo.ta whM hm.
t Fror Icaeom WiuigtRa.to.
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flice pcrccntage of the total potential which is wastcd in the

conductors is called the IlDropi of I>otental," or bricfly tlic "dirap."
As tlie loss of cnergy for the sanie curîcat btrcng;tli in nny

particular case is proportional ta tle " drap," it is correct ta
spcak or tlie ".pcrccntnge of energy" Iost in the conductors. ln

Io OhAMt

lia. 2.-DiSTRiBUTION or' RiisI5TANcEs ANI> i'O)TFNTIAK1..

tlîc last cxamuple wve iiiay therefore say citiier tbat there is a1 io
per cent. drop, or iliat ia per cent. of the energy is lost in the
conductors.

Elcctrical erîcrgy may bc found by niultiplying the~ currcnt in
anipcrcs b>' the c. m. f. in volts. Accorcling to Ohîn's .law

C i or usmng tlie figures of the labt examiple, C = J arni
pere. If Ive nowv mnuliply >4 by the e. ni. f. Ive get tîc energy
ïn watts : >J g9o=45 watts, the energy expcnded rn the lamp :
34 x 10- 5 watts, tlie cnergy last in the conductors. Wc sec
that 5 watts form 10 per cent. ci the total energy of 5o watts,
and iliat thierefore 10 lier cent. of the cnergy is lost in the con-
auctors.

1< mnay nuwv bc readily undcrstood liov the sizes of wircs for
certain perccntages of loss may be detcrm'nccl. Let us take s00
lamps of iSo ohms» rcsistancc caci. Thic total resîstance of
tîxese lamps, joincd in multiple, is ~,or 1.8 ohms.

*te problcm, is <o, ]ose so per cent. of encrgy in the canduc-
tors ; in Fig. 3~, I.S ohms represent thcn g0 per cent. of the total
resistance, whiclî includes lamps and conlu.ctors. The total
resistant.e of lamps + Lonductors is therciarejtI 1.8 x loci= ohms

90

and the resistance oi the condtîctor or .2 ohms. Suppose
the distance from dynamo ta lnmps 5oo feet, the %vholeilengthi
or the circuit is i,ooo feet. The problern is novv to determine
the size of a copper wirc whosc resistance for î,ooo fect of lengtlî

FIG. 3 .- DISTRIBUTIaN or RiEsîsTANcFs AND l'OTHTLAI.s.

is .2 ohm. Vile nmay use Table Il. ln column No. i the rcsist-
ances of copper wire per î,ooo reet aire given. The nearest
number ta .2 in that columan is found 10 be .2o5, which cotres-
ponds ta No. _3 B. &.' S. 'vire. Thîis is the rcquircd sire or the

llkAt.liit,%i. Rtil.i-S FOR I)ETERMNIIG PROPER SIZFS 0F
WiRF.s.-Altthough a general explanation of the principles
underlying the calculation ai the sizes ai %vire was liven in the
picviaus chapter, it is necessary ta have practical rules ror this
purpose--rules whiclî will eniable us to determine the sire of
ivire without the aid of a table.

The resistance of a. unit 'vire, i. e., a pure copper %vire t foot
long and i circular millin cross-section, meatsurcd at 75* Fahrcn-
lieut, is 10.79 ohms.

Suppose in Fig. 4 a scpresents the unit wire ; b a ivire ai the
S.amc- çross-scIion (one circula- îilli but 2 fret long. If the
resistance of a is 10.79 ohms, it is obvious that the resistance of

Pic.. :.-Rr,%sTAcErs ai- Wiiu-s.

b will be îwice thati ai. Let us assume farther th-t c is acable
s foot long and oiîwo circular mils cross-section. lis resista-nce
natturallywill bc > that oia. Suppose dis a cable 2 feet long
and af îwo circular- milk cross-section, its resistnce wvill then
bc equal tu a. l'lits demonstration lends us ta the first rulce;

Rule 1. The rcbistancc af a copper wirc is equal tu its length
in fleet multiplied by' 10.7,and divided by its cross-section in
circillar mils.

'«e may %%-ite tbis rule in symbols thus:
R o-,.-

in whichi R is the resistance in ohms, L the length aof vîre in
icet, and (12 the square ofithe diamecter in mils.

Mlec can also wrjo'e formul ts:d 10.79 x L ri

which Ive miay deduce:
Rule 2. The cross-section of a cojîper xwirc iii circul:tr mils is

faund by inultiplying 10.79 by its Iengtli in fect aiîd di'iding the
result hy its resistance in ohmis.

Exampl.-Find the cross-section of a witc i,ooo, feet long
and ai a resistance of 100 ohms.

dz = 10.79 x 100 107.9 circular* m'ils.

In incandescent wiring, howcver, the resistance of <bis 'vu-c is
a certain percentage of the total resistance ai conductors axd
lamps.

The total resîstance ai a certain numiber of lamps joincd ini
multiple arc is found by:

Rule 3. Trhe total resistatîce ai laînps iii multiple arc is iound
b>' <ividing the resistance of anc lamip Mhcn bot by tbe numiber
ai lamps.

WVc may also write <bis as a formula tlîus
Total R. LlÇfl.,phbot

nuixîber ai lamps
It inay ho nicntioncd that the reb:stance of a lamip îuben lîuî

may bc found by dividing the e.m. by the current. (Compare
Ohîn's law).

Exaniple.-Find rcsistancc ai a lanîp liot afi 10 volts e. ni. 1.
antI .55 aînpercs ai current :

iiC 10r = 55 200 ohms.

Exaînple. Find the total resistance ai 5o t10 %olt l.itnpb
connccted in multiple. R ='sO=4 ohms.

1< will be rcmiembercd that the joint resistance ai the lamps is
only a part of the total resistance ai the circuit, wluich includes
ivires and lamps. (Sec Fig. 3).

Rule 4. The resistance of the canductor is found by nîultiplying
tlie total1 resistance of the lamps by the percentage <o be lost,
-nid b>' dividing the product by zoo minus the percentageout loss.

WVritten as a formula, this rule becomes:

100- f
If we combine rules 3 and 4 we-obtain:

R =L hot x % , ar ia %ords:

Rule 5. The resistance of the canductor is faund bv dividing
tîxe resistancc ofonelamp bat by the numbcr of iamps (NIjoi .ned
in multiple arc, and multiplying the quotient by the percentage
ai loss, divided by 100, minus the percentage.

Exampl.-Find the resistance of a conductor for 5o lamps,
each ai 2o0 ohms' resistance Ixot, with io0% loss.

20 10 1 0=40= 4R -x---= 4 x ---- or .44 ohm.
50 10-0 90 90 9

It is not suffiicient, however, to find tlic resistanceoithe copper
conductor. 1 t is :îlso necessary tao detcrnîine ils cross-sect ion in
circula- mils.

It is stated under Rule i that d2=.boTe.79xL..i

tion ai the symbols is repeated: 10.79 ohms represent the
resistance ai a unit wirc, L is the lengtb af a circuit which is
twice the distance, R is the resistancc ai conductars.

If for L in the farmula ive substitute tîice the distance, 2 1),

ive bave d2= t 1079 XD and if we now insert for R the valt

as given in Rule 5 and MUltiply 2 by 10.79, we*find tbat

rbhot %

'«c can simplify this and obtain the peneral important wiring
rule :

Rule VI. d'= 2-ix x (io%)i which d2=circu-
r b-Fhot +

lai- mils; D = distance in feet ; thc distance is 14 the full length
of tbe circuit ; N=numbe: ai lamps ; r=resistancc ai one lamp
hot ; %=desired percenta-geoailossin conductorgiven as.awhole
numbtr and not as decimal fraction.

Exaniple: . io lamps are to bc mun 4oo feet witb 5 per cent.
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lobb. The voltage af the lamnp is K1K0 volts, and thc current per
lanoii is 34 ampcre.

flemniration - Wc miust first find tlle resistance hut of one

Iaînjl): resistance filo=-ls- 110 2001111S.
amlpercs -

Vorking b>' ratIe \1 wc obtain
21.58 x400x 15O 0 05

220 5

(12= 21.8x0O 15X9=iii,823 circular mils.
220 5

iy rcferring ta Trable i wce finc hat this %vire is a littie larger
tchan No. o 13. & S. gauge.

Rll 6 wvill lîold good for aIl lamips andi for cvery percentage
ofl oss. Thie -cross-section af the wirc is found in circular mils,
and no table is necessary.

Ruxle 7. \Vherc lamps or groups of tamils are placed at differ-
en: distances from the dynamo, dctermine first the proper wire
foi each lump or group of lamtps if placed on independent cir-
.uits siarting front the dynamo, then combine aIl wvires rtxnning
iii the saine direction.*

Fig. 5 shows three groups, 1, 2 and 3, Of 50 lamps each. D
is the dynamo, and + and - its positive and negative binding
pubts. The flrst group is io0 feet fromt the dynamo, Khe second
-,,u feet, and the third grouP 350 feet. WVe figure on lamps of
.,o ohmis resistance hot and 5 per cent. loss. Takec the mnost
distant group flrst. Procceding b>' Rule 6 wc find

2i.58xDxN ioo-5

As wve desired ta figure on the saine kind of lanîps and saine
percentLige of loss wve may simoplify oui- calculations by first figur-
ing out the constant part of our formula or "a constant " and
subscquently multiplying D x N x constant.

(costat)=21.58 10o-5
K (ontaO "0~ x 1~= .86

cd2=DxNx î.86. d2= 3 5 ox5ox .86=32,5i0 circular mils for
Gr3uP 3. Tiking Croup 2 we find :
da .9'5ox 50x 1.86=23,250 circular mils.

50 La np%

The percentage of los in the %vires slîoulcl ti made as small
as possible, for twvo reasons :In the first place, a large drop in
the "'ires involves considerable wvaste ai energy, and secondly
the systecm will nat admit of attomnatic regulation af tlie pressure.
Coinplaints are often made that ant incandescent dynatmo does
îlot regulate vcry closely, iLe., whlen.a nui-ber of lanmps are thirowvn
on «or off, the reniainder af tîxe I:mps become dinîniier or brighiter
asclie case nay bic. Il g Obv'ions chat, no inalter Jîoi efficient
tîte dynamo or tlie tiansfornier maly be, a coiîsiderablc loss iii the
wires %vil1 interfère witli the maintenance ai evex pressure
xhrotighout an entire systein.

Suppose "'e have figured mains for io0 liglits au a basis of 2o
lier cent. loss ; lamps lo be of the i s2 volt class. ln this case
tîxe dynamo niust i-un it 140 volts, %vith, too lamps in tîxe circuit;
20 per cent. of 140=28 volts, whichi is the drop in the ivires.
If 50 lamlps aîre sxitched ont, and tlie potential Oi 140 volts atl the
dynamo remiains unchanged, the v'oltage at the lamps will iii
ci-case 5o liei- cent. of :!8 volts, or to K1124- 14 -126 volts.

Trhis condition of course would be fatal ro the life of the lamps.
Again il inay happen that white on one brandi aIl tlie Ianips are
munning, on anotxer, only a smnall fraction ai the total ixumber ai
lamps is switched on. The tant :; on one circuit would chus
burn at noininal pressure or cand le pawer-, wliile an another cir-
cuit they 'xould bic far abox'c fixe nomninaxl candie powier. lfonfy
«i siuall percentage ai loss has been allou~ec iii the wires, tîxis
condition cannot ensue, as the maximium différence in flic
potentials oi the différent circuits mnust nccssarily be within tîxe
percentage of lass allowed in the %vires.

The foregoing considerations lead us to:
Rule 9. Calculations should be so madle that stibstantially the

samne potential (%within two or three volts), niay tic maintained at
cvcry puint int the circuit, no matter how many or how few lamips
bc burning ait different'points.

It can casil> bc been chat chaxt %'oulcl bc au, ideal ý,.atein,
%vhere each lamp was provided witlî a separate circuit direct ta
tîxe dynamo. ÏNo matter hov inany lamps wvere switched an or
off, the percentage ai loss in the otixer circuits would not be
altered. 0f course suich at syscemn is ipracticable. The next
bcst thing is the subdivision ai tîxe systeni of %viring into as many
independent circuits as possible. The adoption of this plan wvill
result in many advantages, for example, iaults in the insulatian
will bc mai-e readîly located and the use ai large fusible saiety

JO La.p
.Jofecr

Jo La ,',4

g

~? 230 32450 C *iJ
32.3j0 *

s ~ M.
s ' s

Fic.. S.-CAI.CUIATING SUrES OF WIRFS FOR

Adding ta thîs total 32,550 wce have a %vire ai 55,8oo circular
mils to be used for Section 2.

Procecding in the saine way with Croup i wve find-:
dam boox 5ox 1.86=9,300 circtilar mils, which addcd ta the total
in the last case gives 65,100 circular mils.

b ram these data 'xc conclude chat we miust iec a %vire ai 6;,-
ioo circular mils bctxveen the dynaino and Croup i ; a %vire ai
55,8ao circular mils between Croup x and Croup 2, and a %vire
ai 32,55o circular mils between Croup 2 and Croup 3.

Rule S. First calculate the sizes af mains and feeders ; then
clexcimine the sizes ai branches. Not mare than 5 per cent. loss
must be allowed bet'vecn the main distributing point and lamp
outîcîs.

In the closet system, for instance, 3 per cent. lass ilay bc

Fi. 6.-L.ooP CiRcuiT FOR EQIJAL POTENTIALS.
atllotwed rom the dyna-mo or main distributing point ta the closets
-in- 2 per ccnt. fram the closcts ta the lainp autlets..

'Dy rroups of lampa us ritanta nnrber of lampa» ccmpanativey near tctsh othes', as
for instance, lzmps in a rcm of a boildanj: or en a ch.ndeiicr., r in ation lightnig

ineap It n estcrc. Up xc Le 5tg pop. thie mins; mut beci otuflden sire go
carry ail$thclamps or goups of lampa au circuit. Bcyond the cira Kamp or ~Rnp
the main% may d:minisl &%~ the numbe: o a<1 ps or Crops dtimibs.

FiG. 7.-Ci.OSKI) 1L001- CIRxCUIT-
plugs, which act very' slxîggishly %vhen oi large cross-section, wvill
bc ax'oidcd. Fifty lamps should be the max\imum number on a
sinigle circuit within a buiilding. I

iMany plans have been proposed for tîxe maintenance ai ani
cven potential, but the best made is to kcep the percentage of
lass in the ivires ver>' lawv. The only objection ta the plan is chat
it involves vei- additional cost for lar.ge copper %vires. This ex
pense-, liawevci-, is small in the wviiing ai a building in compari-
son with labor and other items ai expense. There is another

FiG. 8.-LocATioe oF FaEDERs.

reason why the lass ivitîxin a building shauld be kecpt ver> sall,
xvhich ivill V~ takecn up in anather chapter.

Fig. 6 represents a plan on which equal potentials must
neccssirily *be obtaincd at ahl lamps.

Fig. 7 rcpresents the so-called clascd loop plan, with fecdcrs
diametrically opposite cach other.

Ir might bc st.tred (hatlas a gcncral i-ule in order ta secure an
equai potential, it is .tdvisable ta cross-connect the mains when.
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ever possible and attacli sepirate féeders ai Ille centers ai
distribution.

Fig. 8 shows the propcî location af fcoders.

GALIGES IN CIRCULAIt ILS AIND SAFE CAR.
ItVING CAPACITY
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îan exchange remake: l'le price of boibr aia la this country fifty
yea1rs ago wau: Copper plate, 34 cents; IrOn. 16 conta; cràt.lrOn, 6 cents
per poun<i. ltaikrwere eoulylusursi«n those days.

Meurs. A A. Dion, Moncton. N.BEL; Albert J. Corriveau. Montes; T.
Ahern, Ottawa; Prederie Nictois andi Hy. S. Thornberry. Trato.
attendeti the recent conveuition ar the National Eetrie I iglit Association.

A committre of the Couneil of St. Thomas. Ont..* bats been appoinied ta
,mert.iîn the coot of an electric fire aharm systera. lThe purchase of An
clirtflc tire aiam wiII resuit in placing the city In laiss A ** fr tire insur-
a:îce purpoes.

Mr Charles D. Warren. president of the Metropolitan Street Railway
(-o,. Téronlo. -in giving testtimony recently before the Toronto street rail-
,a nrbitratars salid that since the introduction af eiectricity on ilicir roati
their business hati increaseti by onie hundred liz cent.

lThe foilowing are the officmr eiect for the carrent year af the Canadien
mariine Engineers Association. Tromnto. President. J. Iltird: first vice-

'l'le annual dinner af the Kingston brainch or
flt Amnalgamrateti Society of Engtinfers. helti a
ft ditys aXo. pioved ta lie a veiy enjayable
.rffair. The chair wms acaupleti by Mr. Thomas,
lkirlow, the pni-sitient.

llhe C.P.R. Telegrapli Company have just
reaioved into new offices in the Tôronta Iload ai
Trade building. The wires enter by a tower an
the roof anti are distribteti ta the tables-ancien a
t.iise floor. wbich ls resnovabie- The battery
roOtf coiltalift 2.500 batteries. ail in use

%In. Thbos. Tidcatrr. af Parihill. iç the inventor
cai a dininutire mtan engine. which works. it js
baidi ~i h the accusacy anti case of iConii. lie
dimensions anti cpacty ae as follos: Duameter
ai cylinder. 1.48 aian inch; tueigt. asgan
bore of cyinder. .3125 aisqur inch; revolulion,
17.60 per minute; horse-power. .zs.49o part ai
h. p. The **Little Jumbo."as it te lec. jsso
snia'l that ircan rasly ha cavereti with the shel
ai a a-calibre cartridgic. being two-tltiàl sGsaiier
than the (amous Waterxury engine that atacteti
sa much attéeion ait the Centernial.

president. S. A. Mille : second vice.president, P. J. Kenney ; mnibers of
coanicl, Meure. E. W. Fox. D. I. Fraser. 1). L Doiey. J. J. Wtnnert
anti S. GiImesple. - treasarer, J. H. Elli ; secretary. F. E. $nîith . atiditors,
C. E. Morgant, J. Harrlngtan. The assaciatian is lu a prosiperoas candi-
tion.

*J*hae systent ai municipal Inspection ai stearn bolers appeans ta work
satisfactoniiy In Montreai. MnI. E. 0. Champagne. the civic inspector.
reporte that during the past yeur he madie 1,381 visits or inspection, 689 ex-
umihations Or bolers, 427 hydraullc lests. discavered io taimperfeet bolers.
of whidi seven were condenîned. attendeti ta the erection af 37 new ant i 1
secae,<ihand bailers, servet i 6g inspet-ion anti issueti 393 certificates.
During the year applications were nmade for certificates by perlons tilng
ta laite charge af stationary engines and boîters, of which 3o3 were grAntteti.
Mn. Champagne states that hi% worc continues ta increase. anti congratu-
lattes the city aot lis iimnitunity front accident. Heamisareferata the fact that
the wharves. wlaere formerly si.iny unsafe oaiters werc useti. aire naw untier
bis juristiiction, and the d.inger uf accident thereby leseeneti. lie indicate.a
a flamber af anuentsients which lie would like ta see adopteti.

-SUMICRIBED CAPITAL. $ 100,100.
AIOUNT' ON DEPOSIT WITH THEf GOVERNMENT OF CANADA. $S4.74

9oi .13Aii lEso .Vîcc PRES. y
~1~""QUd~ L/

CONSULT4G E~G1EERS. j6.C.Ro@ cler Eafnt.ur AFAé.scLHrAD OrrnccE2ToRONTÔ ST.

TORONT0-Pwovention of Aolent Our chief atm Eoououy of fuel meoure&.
NOTE-The offi ofthe. Comupany have be remoot rafs. above addrma to tit Cm"nd ididinE.

TH.E BROOKS MANUFACTURING CO., LTD.,
MANUFACTURERS 0F

SCARBON POINTS FOR Att SYSTEMS 0F ARC LICHT,
A. ALLAN, President. J0.GRAVzL, Sec.-Treas. F. SCHOLES, Managig-Director.

The -Caladian Rabbor Conmpany of Moiltroal
'U.drl £AL1', $9.-0 00

1>

!dANUFACTURERS 0F

"7/, SUPERIOR Q UALI.T Y

Sole Agents and Nanufacturers In Canada of the Colebrate Forsyth (Bloston)
Patent Seamless Rubber-Blig

RUBBER PACKINGS, HOSE, Etc., Etc.
Oua BeIUug dud* in th<,e prï$ue Eletasc L4ghS St«ioua

ALL KINIS 0F RUBBER 0O00S FOR ELEOTRICAL PURPOSES,
ùbuo ward R04 Tube, Shoot, EliseuaUu Tape., Teleph<m Reoem ra t.

Cor. Front & YongeSts., TORONTO
.. . WÂLIKlr,4 xsuger.



iv. CRADI1N EIECTIRICAb NE4WS

SPARKS.
'lieu Edisoni Getîcral 1Electrie çq) wvîlI %sîplly

Ille apliliiciys ittS.for elle clectrie trainu~av

liti bket itliett It» UIl Royal senti I LIi Electîlo
1 îî..n~t. 91icît ;1..itît .ît lAitiitOti. Uni.. * ii

qcgnitiîiî tlîcilIo ateory ont tIl Commto s i-cixîitlv
elliercîl blu mmIllli Ille City

.Aitti ci tel )..r cf miîm î:t'î..1 ciabuoî.te
tî.le'iblioiiî. sysit-î iîîîîc iî al e fort. andi
tiilitiiry etabllishmienlt, of I1ilgiîiiîi %ville (lie cît>'
of Antwr. lits Jlit bere Coliîlilcted. The s».-
tells %%aI. s1i>îcalIy demisemi tu îirevelit tlle tnling
or tlle lisses by In enleiiiy in iie onf mar.

ltîcorporistioi lias ls'en gr-.titL ellte Torotîto
Coîisîuucîion andî Llî'ctrical Stîîply Compaî.ny

(lmii %) milîli il capi:tal stock Of $250.o0o in 2.500
stiarcs. l'li first stîbscriliors ore %W. D. Nlmiîîtllt-%vs.
W. R. lirock. Frcidcric Nicliolls. Robert Jaray.
I lugli Ryzao. 11. I' Dîmight alici J. K. Kerr.

Mr. Jiulre M\yers, cîgnc.îiuirî f the.
coanrction of the Edisoni Contpany's icw wor .
;et I'îterlîoru'. Ont., lias galie tui Milwaukee ta
sulwsrvi.te tue eeiîtion of n contraci for te

Coîtipaiily. O:> tlle emc or Ie.iig Petetlîoro* lie
mva. enittaîined Iîy lcading cîtizemîs nt a liiclutî.

Ms regards thiîr u-aîîacîcty (or coîidicting cc.
tricity. elle lîrincipl luttaIls r.ink liîîste Silver.
100c. cOuIlier. 96,- 901l. 72.- nlnitiitiutii. 52 * itie.
26 '.[.liltlllî. 16; iroiî, 15. tîfekr. 12 t iti. 1 *.

le.iul. 7 (oliPPr atîr iroti arc uIl 0o11Y ilet.as
7*.tli4i.vc commeîîrcial value e~s electrkcal coridîe.

tors
TIle City coutîcil of St. Johin. N. B.. rceniily

deit-cdtt tiLit tlle Newv ltttismiick Eltecîric Co.
sisoistit lx! gimen the contradi tu supil> 123 li>ghts
on tliî cast sie of the liarbur. 4111i12i a. aîldtiOS1ial
liglits for tic îîîsrth rail For sus 1îîyiiig rurleflt
go tlle lat ttera tiew 30 liglit qlytiall wiii Wii be pr.
cha.îcd.

A\ %vrrpuîI iî t îts to Ille -finericapt Aia.
ehiniîl. ,Zuti long :îgo I ttirticd off elle conîîîîîîî
tator of am c1meric tiiolor. andi tiien procerdrd tu
file il Nilîo. ti %vitil a singlî:.Clit file, u liailttie
1irtictes of copper woîilî btick ii tlle cuits of tilt

file antdu bcrtclîIlle coîpclr sections. su. >frr
trving steves..t otîjer fine files %viteil the sane resuitis,
I fiîi.ilIy tliouglî of umitg the file iiackmvanls.

%% ii tti.iulc a5 gocul joli of il.

At tlle recette .îtîiti.l iicctiîig of telie (t. leliuiî
Ga.sa.nd Elecuie Latîipiny. a sattsf.iory report

lis r. sellent. The incre.iîe iii IltleIcîreC ;iglîî
îieîsrtnîîett lias bren s.ts.coi.aîtheîî inan.
delesci î îgliting s growing iti laver. A dia iedeîu

O>f 3 per ceai, for tic h.îlf ycar w.us declarei.
iîi.ikiiig ;5 lier cni. fSe tic ytzar. 'Ille skilifil
tîîatî.gefieîit uf Mr. Vut rtctiacd prolkr rcorg.
tiiû,n frotte lier dir. dtors. M.r. (jutlîrie was
reecteid l'>resiieiit. soleid Mr. V<îîimîd.\ice,

Thîe q- ctrie tr.ttitiamay lias, scort4l anotl.îr buc.
cesat Victairi t. IL C. A\ year ago sonît stouît.
lit-arucd cîtizens li uIl face «t silutierous îîroîitccc*.
tif (.-lui-. cintib. eui theiz ... ioit.i ii the enter.
prise. 'licte as caninienctd rîîitm:ing on the 2nd
ut l-cinsiin. 18W0. .uiot t Cvcnt aa lolum cu t»

.aî .pirssal admatnct in the pricesol reil estate
tyîng contoguoustothcnewmrcd. Thtctityl unes.
mich caver about fime nuits of ifi, p)rîncapl-t
strects. have yiclded a fair rotera suncc the open.
ing day; andI encourag«l by the resulis in elle
ctty. tht direciors txTan thec construction of the
Esqiniauii division iii JuIy. On the s2th day af

UAt.tîz it.,.>ms.a a.is .iliit îîpened aithot
aîîv flour ish aI irunipets or fuss. and lis since

been in sucesacful operation. The Canipainy
hai:ve also niade ari-angenicnts ta supply electric
light ta the citizens. Tho total cuapenditure oit
aitI îrncheýs cf the service, ta the chd cf elie year
i890. reachrd $200.00. Ille Conmpany carricd
over ilicir lisses witin a perosi cf sen months.
wiîhout serious accident. 720.00n> Passengers. and

the imanciaI results atrc uridersood to bc satssi%..
ty. Il is said ta bc flicir intention ta eXuenri

their hneýs dîiritg tlle cnting sumniîer.
.4
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]1INERAL WOOL
Indestructible, Firo-Prool, Sound-Prool, Frost-Proof, Verulin-Proof, Odorless

i~îrdea.nîi, ?rrpvi in ,suiato of, efMat and coid in bultit,,,r.
/'reveation o(frostin hi :ater antd gas oipes.

FIRE-PROOF SECTIONAL COVERING(I-nikin'SPtet FOR STEÂM PIPES AND OIL
ltcst Non-Contluctor for Ill su:rfazes. stcaîni or ire lîcat ;wiIl flot char, crack or burn.

Easity apjîliedl and ,-eîîoved lîy uity ane nnl culorscd lîy insurance compi.lie.

ilor fifl infoîrmation: and sampies free. addreis

GA.Sw & -miTrcm 1 sO0N,
30 Adelade Street West. TORONTO, ONT.

11111 Patent Friction -Pullylsu

Fo Ecuri.AND OUT OFF OOUPLINC8
FoiElcikL>gi>t St.ttîtîi:,a -tl .Iiîîariubc mmcr ntcrrnitîcnt pommer i.% rcquircd.

lIIELLER BROS. & Tomys,
<Si,«es*sors ta Ilfilrr Bro.g. &1 31ilce/ il>

Toronto Office : 74- York Street. MiONTREAL, QUE.
ESTABLISIIED 186!).

Marcli, 1891



Murcli, 1891 CA?4AD1At4 ELIECTRICALa NEWS
S PARKS.

llie Relliuice Electrie l.iglit Cotnpan11Y ahIl
t,ý.' ln St. Cailiarine.
l hiî aI t-!elîotic Co.'s lin' is in bc eNtCOCled

tr.,ni slelburne to Oritgeville. Ont.

tut utatiage caused to the electrical Industries
,,f coîuiectiCUt liv a recent stornii i% plnceI rit
$20.,000.

ý% sixty.Iive lîorf e power eniglue bas liten pur.
ebàsedt lu Toronto in run the Nnlmnirc electrie
lîght plant.

Oit January 3ist the Royal El1ectrie Comupanîy
declareti a quarterly~ <llidend t0 shas eliolders of
2 Ker cent.

A niew water wheel lias rccently bre placed ini
position at the electric light station nt Carleton
l>.îce. Ont.

'Iie Peterborough Street Rnilw.îy Co. have
orîlerted fiee electnic cars, and expect tu have their
]nie in oprtion Ibis year.

,Nr. W. S. ilâttin will. il is said. estatilish in
T*oronito a rival telephexic coînilaîny. charging a
,ettaiîa fixed rentai atnd a srméll amount for'cacb
Cali.

Ou accounit of a series of mishaps thîe contrme-
tors for the electrie ligbting of Conticook have
ben given an extension of sixty day, to conîplete
tîteir wotit.

Mr. Harry Abel]. son of Mr. E. R. Abell. of
Selkirk. Man., Es studying electrical engineer-
ing En Chicago. and is reported tu be making
rapEul progress.

.Mr. 1. A. Cnhverwell. son of Mnl. J. 'T. Culver-
ccli. of Toronto. bas recved the appointnaent

of cootract agent with the Edison <Jeneral Elee-
trie Cotîipany. Canadian district.

lThe Edison Genenal Electrie Company have
lraised a four storey brick building on Day street.
Toronto. which will lic tised as the business head-
quartera of the Comipainy ini Canada.

l'lite Sun Life Assuranîce Co. tare hiaving an

« tltctriec lea-.tor. thc first to go into operation in
UI' acicty. put mbi tbeit new building ini Montreal.

sMmmrs Mille- Brus. & Tom5. M.%ontreal, have'
thie contract.

î:or .iccepting conîîuiissions froua inanufacturers
%%ho %%rre desinous of supplying the city witb
clectric ire alarni appanatua. 'Mn. Crawford bas
lx-en dismisseri front the position of city electri.
cianota London. Ont.

The stockholders cf the Edison General -Elec-
trie Conmpany. New York-, ratifled the action of
thc directors En increasing the capital stock front
$t2.000.O0 to S.ooo.ooo. lit Esstipulatcd abat
$1.oOoooo shal be kept as a reserve funri.

Tne Bell Telepbone Co. bave 136 miles of wire
and 271 instruments inu ase at l3cntîond. Ont.
flhe diily calls average 2.ooo. At Kingston the
Comupany bave $30.000 inittsted. There ira 300
subscrib-rs. fo umiles of wire and 3.000 fert of
acrial cable.

The Abbe Leflsmtune. viee.president cf the
Royal Society, Iu an article on the ceastas En
Canada, strongly recommends a special neturn
showing tbc progness of elc'ctrical trnterprise iu
the Dominion. He furtber presses on the attcn-
tien of electric il enginerrs the immense field that
exists En the Province of Quebee for powtr suit-
able fer sutal wonksbopis such as electrucîty cau
saapply.

JROCERS' DYNAMO 011
-\ý Guaranteed Superior Quality

and Economical.

SAMUEL ROGERS & CO.,
30 FBONT-ST. £m. TORONTO

4' Finest Eninie and Cylinder Oils.

Obtlnod la Canada, United States, Gnit Britab nd MI FoThlg coantrits.
TRAIE MARKS, DESICN8 AND COPYRICNTS RICISTERED. 1

Exienmnatmoîs and Reports as to validity. Searches muade. 1ofnngents iuvestignted. Assigu (à
utents andi Agreemnt.% cran. A<lvicen attLws etc.

FETIIERSTONIL4UGH & CO.,
CANADIAN BANK OF~ COMNIFRCE 111-DO. Sollcltors of Patents and xxpei%

(Second Fluor). ln Patent causes.

F. E. Dixon & Co..
MANUFACTURERS OF

LEATHER'BELTINC.
70 K/NO STREET EAST, TORONTO.

IIEA»)QUARTEIIS FOiR

ELEOTRIC LIONT AND DYNAMO BELTINC.

WeT have the following Lecathen Beits ini use in the wvonks of the

Troronto Electric Light Co.

Onu 36 inch huIt 98 feet long~.

Oue 36 ioch belt too feet long.
One 36 ioch btit 123 feet long.

One 38 inch bet looi feet long.
One 24 inc h belt zoo feet long.

And over i 5oo feet of 8 inch belting.

AIl of the above beîts are DOUBLE THICKNESS. The 38 inch

beît is the largest beit evtr inade iu this Province.

W. ore prepared to furniah beta of any size, two or tree ply,
up to 48 inchea wide. Euery beit fully guaranteed.

SEND FOR DISCOUNTS.

Dixon's Bclting Hand-Bookl maiîed free n application.

- -~ ~p
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The Canadian Office
,,jý& ScoolFurniture Co.

Office School,

Church and Lodge

FURNITURE
Preston, -Ontario.

SEND FOR C.ATALOGUE.

March, i89:

IAVE YOU SEEN OUR NEW

ýTerra Cottaà 111e
llFor Towers, Gables and Mansarde?

METALLIC IIOOFIIG CO. 0F CABADA, Ltd.
Rcar 84 t0 ço:Yongc Strcet,

-TORLONT'O.

Eastla<e Metallic Shin g/es
- AND>

SHEET STEEL BRICK SIDINC PLATES.

DYNAMOS AND MOTORS.__

TÈHE WORLD-RENOWNED

CR.OMPTON.

THE KEECANS-IMILNE -CO
Geizeral Agents inCaui«

35 WILLIAM STREET,

CxO.MI-oN l 11; P. 'MOroR. m ) T _j m
'FzTiNivFcý FOR CFNTRIi SrTTO\% AND 1SO1ï%1L PIA1,1 Ok ANV SI#FuN~,E O.X iIAOT Fui.L STOK0

Éi.EcTRicLîJTSPLE AIWY riHN.
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