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.Sabcn>iè, $J.n ~<r> inl adrar.

*WM'NT8 - -

)-oun want a particsir lot of fumber, or have one
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MONARCH ECONOMICBOlIER1
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Robb Engineering Co.
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AmNERST, - NOVA SCUTIA.

Special
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e e e e
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STEAK PUMPS, SHAFTING, PULLEYS,
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- GENERAL MACHINERY.

-Hamilton, Ont.

G.C.ROBB CIIIEFENGINEER
PA.FRASER -SEC.TRES HEAD OFFICE TOR0ONTO

SAMUEL F E...LNOONT.. ..
Sole Agent for Canada and the United States for John C. Taylor & Co.'s, LlïnIted, (Bristol, Englanld) LiquId Auti-Scale

Vegetable Boiler Composition
For the total preuention and remouai of Incrustation, Corrosion and Pitting; also for proseruing the plates, and for

preventing Leakago of Bed Talps, Water Cauges, etc., in STATIONARY, LOCOMOTIVE or MARINE BOILERS.
UNRIVALLED FOR ITS EFFJCIENCY AND PRESERVATION OF PLATES, ETC. ENQIJIRIES SOLICITED. SATISFACTION CUARANTEEO.

Z'AOMMT E~ OL O I G
S. FtJGF, EsQ., 464 Dundas Street, London, Ont. LMON»o, ONT., Fcb). 3rd, 1893.

Dear Sir,-Making rcfcrcncc t0 J. C. Taylor & Co.'s Boler Composition wvhiclh you supplicd us a few nsonths .ago, beg to say
that "'e have given it a thorough test, and find it to fuiiy v'crify ail vour rcprescntations as Io its excellence in bcbng able to remnove
ail scale fromi the tubes andi insidc of boiler, and we find in using it, iliat it takcs even a less quantity than is rclprcscntcl 10 (In
the work ci keeping the boler clean. Wck have, in consequence of the use of it, set aside ail other appliances which we liat for rc-
movinR andi preverning, scale accuînulating in our boler, and are so much plcàsed with 1£ that we cau clicerfuiiy rccommend it to
aIll andi every one IVISo have steain boilers and WIo save iiioncy in fuel by k-ecping their boler perfectly clean, and cannnt reconi.
menti it toa highly. Very truly yours, STEVENS & BUIZNS.

ScPteulber, 1893 CAt4ADlAN ElJECTIRICAL NEWS
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P~TTE 8ON COR IN,!Canadzan lle4idqiiarters fer
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PHO NES
WKF M1AN FACTURE

Standarffi eepoe
WarchouseTeehn.

-ALbo

Garbon Transmitter Televhones.
oca1 txçJCbzng.itted up. Ail fine material tuppl:ed

STL JULIE. Sept. 5 th. 2892.

DILAXs: SIR - eh r py Io state that your
:lephoes and swstches ,regvngs odSt*

,CtîOn. We havcre sofe s%titres and
e find wours, f penrblc. Ihce i .sabuut
uly of yout :lcphee in aperation'on our Une

*vCZy ane works well. and we inteni te use no
ther. Yaurs very truly.

TiE.Ns: MGAN-ric u~.rî'i o.
%Vieus wUicn you w~ant anything clecttcal.

Ney. socketa, xaglat Belia,
$1aelt)se4a, asulto,
C,t.Olla, Bell&,
)Fire, Batteriea,

L<II#.pS lleah Ruttoisw, &c.,
Monades. »ynaabo and Majora

NESS & CO.
1 49 Craig Street, MONTREAL.

p. ~
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ON MIORT AND OTHER 1110H FREQUENCY PHENOMENA.*
Dyv NIKOLA TRSLA.
INTRO»iJcTroRy.

MIUEN wvc Iok at the wOrld around us, on Nature, we are
iniipressed witiit s bcatutyandgranideuîi. E.tch tbing we prccivc,
thoug'iî it may bc v.tni.,hangly sm.tll, us un tiseit a wvorld, îlî.î iý',
like the world or the visible univerbe, matter and force govcrned
by law%-a world, the contemplation of rslîich fuIs us %%ith feelings
of wvonder and i rrcsistibly urges us 10 ccaseless thought and in-
qtiirv. But in alI this s'ast wvorld. of ail objects aur senses
reveal to us, the miobt mairvelluusb, the niost ;îpp.lling tu our- un-
-gination,.appezrs nodoubt a highly developed organismn, a tlbink--

lyZe the condition ot the rctina wlicn disturbed by iliauglit or
reflex action, by tire belp) ot sortie oetical or otber nmeans, of sucli
sensitivcness that a clear idea of ils state iiiglit bc gained at
any uie? If ibis were possible, thcn the probkeni of reading
one's thouglits wvitb pretision, like the cliaracters oftn open
book, miiglit be mnucb casier to solvc thau many problenms bu.
longng 10 the dumain of positire pb>uca suntC iii the 6011
lion of rviclî many, if not the niajorîty, of st.ientifir. nen impli
61tly bcIieve. Hielmholtz hbssos thai tbc ftundi af tbe cycs
.ire tlicmslelscs luminous, andi lie %%a a.ble tu sec, in totai d.ark,
ness, the nias enent of lus arsîl l> the liglit of is5 own eye'.
Thin iS one uf the musî a eniatkibluexperiiiicnis reorded 1 S the
hmistory of science, and probabl> onlly a fes min Louild ait-

PLANi OF~ CONNEcrioN4s USED IN MIiE CONvERsioN 19Y NIKANS OF. TigE DîskîTivF ARS: DiscîiAitur.F

ing being. If there is anythine fitted to make us adinire Nature's
handiwork, it is certainiy this inconceivable structure, wbich per-
formns ils innumbeabie motions in obedience to externial influence.
To undcrstand its svorkings, 10 gel a deeper insight int tib Na-
ture's master-piece, bas ever been for thinkers a fascinating aim,
and after many centuries of arduous research men have arrived at
a tair underbtanding of the functions oft hs organs and senses.
Agamn, un ail perfect harmony of its parts, of parts wbiclî constîtute
tue maleriai or tangible of aur beîng, ot aîl ils organs and scrnbes,
the cye is taie most 'vonderful. It is the mo:it preciaus, the miost
indispensable of our respectiv-eor dirctive organs, it is (lie great
gateway îbrougb svbich aI knowvledges enters the mind. 0f all
our organs it us the one wbich is in the most intimale relation
wîth that %vhîch sse cal1 intellect. Sa intimate is Ibis relation,
tuai it is otten said Ihat tbe very soul sbows iîself in the cye.

It can be taken as a tact wbicli the tbeory of the a-ction ot the
eye impmes, that for cach external impression, ibat is, fat each
imape produceci upon the rehina, the ends ofthe visitai nervc,,
conccrned in he *conveyance of the impression to the minc,
moust bc under a pecuilar stress orin a vibratory state. It now
dots not seemn improbable that, when by the poiver of thoîîghî
an image is»cvoked, a distinct reflex action, no malter bow wcak,
is exerted upor cc'itain ends of the visual nerves, and theretore
upon the tz, .= Vill it es'cr be %vhthin human powe'r to ana-

*A Ie.'io delimed before the Frankidn hniiute, at Pidep.,,Feb. 241h.
S"91. and belf= the Naîtowta E=ie~uc Light Associaion., ai Si. Loiais, Mo., Marcli
8, 1893.

torily retient it, for il is very Iikely that the luminosity of the eyes
is assocîated with uncomînon acîivily of the brain andi great
imaginative power. It is fluîorescence of brain action, as il %Vere.

Another fact héming a beating on thi5. subjct %sbich bas prob
ablv been noîed by many, since st is statec iun popular expressiens,
but svbîch 1 cannot recollect to have found tlironiclcd as a1 pusi
tise resuit oftobsers ation, is that at limies, %shen a sudden idea
or image presents itself ta tire intellect, therc Sb a distinirt and
sometimes painful sensation ot luminosity proclucd ti the eye,
observable even in broad dayiight.

The 5'tyin, dico Chat the àoul slîous itsel( nt tlt e>e is deeply
fuinded, and sse feel that ut cxlires!ses a kreat truth. Y lias a
proftcnd meaning even foi oîît %%ho, like a p)ocit or rtisî, only
foliowing bis inborn instinct or love for Nature, finds deliglît iii
aîmless îbougbls ani in tbe mere contemnplation of iiaîural
phenomena, but a stili more protuuntd nie.ning fr one nbo, in
the spirit of pstive sc-ientifi,. Investigation, scelt, to tbcert.ain
the causes ofîhe,, eflects. It is principaiiy tlie nattîral philoso-
plier, the physîcisi, for wblomt tbe eye is tire subject oft îlî most
intense admirationî.

Two facts about the eye must forcibly imipress tbe mmnd of the
physicist, notwitbstanding bie înay tbînk or say that it us ani im-
pertect opticai instrument, forgetîîng that the vcry conception of
that tvh-ch ;s perfeci, or scems so Io hii,», baàs bccn gainvil
through this samne instrument. First, thbceye is, as far as otîr
positive knotwicldge goes, the only organ which is clircctly affect-
cd by thit subtie mediunm whicli, as science tcaches us, mîîsî fll



G14~ADlR~4 BhEGT~ICAh ~4BWS ~cpteînber, 5893
ai spacc; secondiy. lat ite ii1ast Senitive air out argéans,
inconspa-ral>iy muare sCniStte tui externat ii aiîiCstiOf tian an>
ailler.

]*ie organ ofheiarang tisîlieb tIe illpatt of pondcrabic Wodies,
ise orxasi of sîncil site iransirrensc ut dcîads led m.sîctei p.trticies,
analti ts orpins ar la-te ani oritats or force, Ille dirct contact,
or nil least soute inîcrtercii c of poilsckî.bic sinater, and titis is
truc aven in ilicase instan,(cs ni taimai organisait%, in witi s ottie
of tîsese argan% tic îicveloped la a dcgîcet ai truly marvelaus
pcîfection. i lits bcing so, il scenis wvonilerftit liat ste oargana af
sighît soleiy shouid be capable ofibeing stirrcd by tia wiîici ail
otîr otlicr organs arc pasverlcss to dctect, wisicis )'t pinys alis

Faîtti ap Di)isAkGAitGîs WITII VMNTLSKI» IN Taini DiitErt
C'URNE\NT CaNvitulSiaN.

essentiai p'trt in P.1il ittrai piiîeialiselia, wisici transmits ahi
cnergy aid staants ail motiaon, ansd, absat iosti jîtricata ai ail,
licé, btit wicis lias propesties sutisa iit aven a scientificaiiy
trained mind e.innoî lsd;>) drawing a distincrtion bctwecn it -at
ailtiat us c.slced matter. Cansidia-ing msereiy, this, and Ste fact
tisat the a>e, la sils niarvelous pawer, iicisns aur o'imertvise, var
n.trroaw range n. perceptiion ir bcyodsi ts limits oi tisis smaii
waorit wsicis is aur osvn, ta eîssbrace îssyriads ai otiser.%varids, sunis
nti stars ira the iniulîe deptis ai tise univerce, %touici maka it
jusifiable ta asseri tisat ut is ai organ -if a Iiigher carder. lis

I erfartiisnces are bcyoîsd caisreiscnsiols. Nature, as far as %va
knaw, revcr produced anyîising msora woaderiui. WVc cans gel
barely a faînt stîca ai uis ;sradigiauis power by. aiit1%zing wis il
dots ansd by coipariuig. WVisera ather wyavas inspinge upon the
bissan i>ody,, tiscy isiaduce tise sensations ai wainitis or coid,
picasurcaor pain, or perlsaîs oisersansations ofiwhich tvc are not
aware, and any ticgree or iis'enbity, ni tisese sensations, wisicis
tiegrees ara infimiita in nuimber, hience an infsnite number of
distinct sensations. But aur sanse ai taucis, or aur sensa ai
liorce, cannont reveai to us ilss difféences is uiegicor intansîîy,
uniess tiey ara vaiy great. Nas va ,catn rcadiiy canceiva isowan
argiaistin, stich as tise suissan in tise clamail piocess ai evolution,
or, msore pisapicaiiy spaaking, adaptatiais ta Nature, being

01.

Di.;sCiArGu. wiT5l FlOT AiR DitAtiosT.
constraînzd tu aise ubc ai anly ste ben>c ofitoutis au farce, for
instance, igl'îit %clo tib, scrnbe .a budsh . degrec af sensitive
isess or perfection thai il %% aulti Le t.11;atbie Ur distIig)rush. . the
issînte5t. diffirec in th clsêipet.iturc of t body e% en ati mc
distance, ta «t isundstihl, us thuu*itntlth2 us niiiantis part of a
degrec. %et, et en du tisîs.t.rcnti> &t.isob.,tbi Vcrfurni.incc stould
[lot (segan ta tarssp.ot n th dtiai Uiac Cpt, tt ais; ,I .ibie af
%itstinizuisismng and ton'.e>ns ta ise iîind "n a bsngie instant
inumerabie isecultismimes ai the bady, bc il in frma or calar or

mtiser resiscçt-. Tii î o f ate eye rests upan two thintgs,
samnciy, ste rectîilinar propagation oi the disturbance by which
it as itcceted, and upon ats bensitibeneess. To :>ay that tha aye is
secsttse us nui !>a>ng tn)thing. Camp.trcd ýtith il? ail other
argan5 asre insanstrau5àiy %rude. Tht orgais ai bincil ii:hih guides
.1d og on the tui.il of a dcc:, usle uiam>a of tou%.h or fort c which
guidas ans insert in ils wvandcrings, thse ori searing, whichi

is affcîcd by stse stigistast clisturbances ofaite air, are sensitive
orgaîss, ta bc sure, but svhat arc tiîey conspared %villasste humnain
ave !No dloubt ilt espoîsds ta thec iaintest cisocs or reverbera-
lions of ite mesdiums ; noa îoubt. il brings us tidings fronst otits-r
worids, itsfliio> rc'usotc, but in 't language we rannis ns yet
aiways uîsdersiassd. And sdsy flot P ficcause tve [ive in a mssdiumss
fimied %v il air anil atiser gases, v.iso(ri ansd a dense msasq oi snici
Pat'Mes flying about 'I liese pliay an s portanst part in îssany
Piseîsomesa , tise> fritter away USe emsergy aubhe vibratians berore
tisey cars rcach Ste eyc , tisey to0, are tise carriers of gersis ai
diestruction, tiîey et iris cair iungs undst otiser organs, ciog up
Ste cisanneis and iissperceptibiy, yat inaviîabiy, arrcst the strcatîs
ai liCe. Coulai tva but do aivay %visl ail ppnderabia iattar ina the
lina ofsiglit ai tie telesca le il iould rein ta us undreaist af
issarvais. Lvern tise =nia ea y .e, i tiils, tvouid bc cniabie ai
distinguisig is tise pura sned hala striait abjects it distances
iseasurcdl probabiy by isundreds or pcrisips thousands ai iles.

But tisera is bomneîhissg cisa nbout Sts aye wisich, imisrasses us
stili msarc than tisese won(ieriui réatures wsicis wc Observa,
yiawing il froni tise standpoint cira pisysi:ist, mrereiy as an opticai
instruient-sonctsinv wisicis tplp.ts tai us mssto than ils
issarvelous F-tcuiîy at bcing dirccly affecicd by the vibraîtions of
ste msediums, without interference ai grass nsattar, and msarc titan

Fuu oJD,.su.RiuLIUL NECtiT

is incanceivabia sensstivaness and discaining paower. It is ils
significance li the rcesses ai lire. No mattar wisat oniels
views an Nature and luel) may bc, lise must stand ansazed Milens,
for the first dîne in isis îisougists, ha realizes tisa inmportane ai
tisa aye in Ste physicdi process and msental performances ai the
isjmans organisas. Anti sow could il be atherwise, wisan lia
realizes tisat ste ey ais tise aseans tisrough wsicis th isiîîana race
isas acquired the cîstire ktsoviedge it possesses, thant il cantois
ait aur motions, nsore stili, ail nar actions.

Tisereais fia way of acquairing knowiledga except tbraugis tise
ey-:- What is ise onatiais ai ait philosopicalisystems af
ancient and isut n tianes, in f:îct afit its ph iiasopisy ai mans?
i air, 1 tisink,; ink, tiserciora 1 ia. But how cquld 1 think
and how waouid i kîsow lhant 1 exist, if 1isad not the eya? For
knowicdga invoives cansciouisness ; consciousness invoivas
ideas, consceptions; conceptions issvoive p;ctures ar images, anti
images tise sanse ai vision, and therciora ste argan ai sipht.
But bow about biind men, wviil be asked ? Vas, a biind mais may
depict in magnificcnt paeins fornis and scerses from reai lite,
iram a tvorid ha piysicaiiy doas not see. A biind man may
totîcs tise keys aJan instrumant with tsnerring prccisian, miay
buiid the iastest boat, nsay discaver and invent, caiculate and
construct, màay do sut etrcatcr wandars-but aul tise biind mtn
svho have donc such thîngs have descended train those wiso had
seing eyes. Nature may reacis the same restait in many ways.
Like a wave in tise physicai %vorid, in the infinaita ocean ai tise
mnedium ivhich pervadas ail, so in the world oftarganisrns, ini lite,
an inmpulse starteci procceds onward, nt timaes, maybe svitis the
spect ai light, aI tîmas, again, s0 siowiy tisat for ages and ages
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,t scemis ta stay, passing tisraugh pracesses ai a coiTipiexiîy in-
canceivabie ta ment but in lt ils forms, in aI ils stages, ils
cnarg) ever and ever in'egraiiy present. A single ray ai ligii
irom a distant star faiiing upon tise eye oa a yrant in hygone
timeb ia va aitercd the course ofilis lueé, may have chsangedi
tisa desmîy ai nations, ssay liwc îransiormcd tise surface ai tise
globe, so intricate, sa inconccivabiy comptex are tise proresses
in Nature. In fia way cari we get sucis an averwvhciming idca
ofithe grandeur ai Nature titan wisen vva consider tisai in ac-
cardance with tisa iav aftie conservation ai energy, îisrougisout
tise infinite, tise forces arc in a perfect balasnce? and. hence tisa
cnergy oi a single tisougit -nay deterînine the motion of a
universe. It is niot necess-try that every' individuai, flot aven
that cvery genaralian or nuany gencîntians, sisauid hava tise
physicai instrument ai sigist, in order la be able to forin imag'es
and ta think, thist is, forrs idens or conceptions ; but sometime
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or other, during tite process of evohîtion, tiîc eye certainiy întst
have existed, eisc thotight, as we understand it, would be iin-
possible , cisc conceptions, like spirit, intellect, immid, c %H il, as
>'ou may, could not exist. It is conceivabic that in sottie oither
worid, tri sotte otiier beings, the cye is rcpitLctl by a1 différent
organ, cquaily or more perfect, but these bcingbs cannot bc
mlen.

Noua what prumpts us tu ail vuluatary motions andi ac-tions of
any kind ? Again tb;. eyc. If 1 ain conscious of tbe motion, I
mtust hîave an iea oi conc-eption, thlat is, an iagae, therefore the

eye. If 1 arn flot prccisciy conscious oftlbe motion, it is bccause

1ILL.tiTRATIN4O Titr, LvpiL<Ts or IAsiiia.y VNiRVeNr ANI) 'S'rTKAD
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the images are vague or indistinct, being blurrcd by the super.
inmposition cf many. But wlien I perform the motion, does tbe
impulse tvhicb promts nie tei tue action corne fremi within or
froni ivithout ? rite greatest physicists iîave not tiisdainied te
endeavor te answer thiz and sisnilar «questions, and ibave at tinmes
abaîîdened tIleinscives te tbe delii bits of pure and unrcsîrained
tbought. Such quesins are gcnýeraiiy con-sider'il net te beioîîg
te the reairn of positive physicai sciece, but wili before long bc
anncexed tn ils doniain. Helmhîoltz lias probabiy tbooglit more
on iife tban any other modemn scientist. Lord Kelvin expressed
iis belief tîtat ii~sprocess is clectrical, ant iat ite is à~ force
inherent te tce organisrn anîd determiiîing its motions. Just ab
rnuch as 1 aiti convincedl of any piîysicai truth I arn convinccd
that the motive impulse ailleî corne from tbe ositie. For,
considter the lowest organisnî we know-and there are piebabiy
man y iower cnes-an aggregation et a few ceils oniy. If it is
capable et voluntary motion, it can perforrnian infinite nurnber cf
motions, ail definite and precise. But new a nîechanism con-
sisîing of a finite numbcr of parts, and a fcw at that, cantnt
perfonni ai infinito number of definite motions, ience the
imnpulses wbicb govern jîs illovemnents mnust corne froin thie en-
virefiment. Se tbe tt6im, te ulîcrior elemlent cf the universe's
structure, is tossed about in space eternaliy, a play te externat
influences, i;ke a float in a troubicd sen. WVcre it te -;top is
motion it wouid die. 'Matter at rest, if such a thing could exist,
wouid be matter deaj. Death of matter ! Neyer bas a sentence
cf deeper philosophîcal meaning been uttered. This is the wvay
in wvhich P>rof. Dewar forcii>Iy expresses it in the description of
bis admirable experiments, in 'vhich iiquid oxygen is handied as
one liandies water, and air at ordinary, pressure as nmade tei
condense and even te solmdify by tbe intense cold. Experinients,
wbich serve te illusîrate, in bis language, tite last feeble iani-
festatiens ot.ife, tbe last quiverinigs cf matter abouit te tlie. But
tuniau eyes shahl net wiiness sucb deaîbh. Tbeie is ne death ef
malter, for threughot't tue infinîte tiniverse ail bas te ineve, te
vibrale; thaI is te live.

I have made tue precctiiny statemients at the perii of treading
tipon metaphysicai ground in ni) desire te introduce the subject
of tbis lecture ini a manner flot altogether uninteresting, 1 may
hope, te ani auadience sticli as i have the bonor te address. Blut,
nou, th--n, retumning te the subject, this divine organ ef siglit,
tlîis indispensable instrument for thoughit ;înd ai intellectual en-
jeyment, whicb Inys open tei tas the marvels ot titis universe,
through wbîch Ive bave *tquited 'that knov6ledge wc possess,
and îvhicb proampts us te, and contraIs, aut our pîtysicai and
mental activity. By- what is it affectcd ? By light ! WVbat is
light?

%Ve have witnessed the great strides which bave been made
an al] depsa-Iments cf science in recent yers. Se great have
been the advances that wve cannet refrain fromn asking otirselves,
Is this ail true, or is it but a dreim? Centuries ago men have
iived, have thomagbt, discovcred. invcnted, and have belicvcd
that they were soaring, îvhiie- îiey were ianerely proceeding rit a
snaii's pace. Se we, toe, inay be miistaken. But taking the
ttuth cf the observed events as ane of the implied facts cf
science, we mnust rejeice in the inmmense progress aîrcady madie,
and stili more in the anticipation of wîîa must corne, judzing
tram the possibiiîies opened up by modern research. i bere is,
however, an advance wbich we bave been witnessing, whicli
must be particularly gratifying te ail levers cf progress. 11 's
flot a discevery, or an invention, or an achievemnent in any par-
tacîmiar direction. it is an advance in ail directions et scientifitc
tbought aoid experiment. I mean the generalization cf the
natural forces and phienomena, the looming up ofa certain broad
idea on the scientifie horizon. It is this idea îvhich lias, how-
ever, long ago taken possession cf lthe nies: a.ncedl nind., te
whicb I desire le cati yoaîr attention, and whmcb 1 intend In
Iiuslra!e, in a gencrai way, in these experiments, as the first ste?
mn answerang Ihe question, " %iîat is igigb ? " and te realîze the
modlern meaning oftbis word.

lu s beyond the scope cf my lecture te dweli upons tîme !ubject
et Iighît iii general, my ebjcct being merely te bring presently te
your notice a certain ciss et light cifects and a nuinber et plie-
nornena observed in pursuing the sîudy et these effecîs. But t0

bc consistent in any rcîn.arks it is necessary to suite titat accord-
ing t() tbat idca, no%% aci.epied by the maajou ty of âcucnifmc metso
as il pusmîmve resit (If tiacc'rcaî-.,Il .ad CApenmaaenmatil îîavestgtltumî
the vaîîous forais or manaifestas ions of criergy wii %vcre gcner.
.111> dcs5mn-o.tedt ais «'eccînc," or niole tîrecîsc> cc.rîa.yiic
atre c:acrm.y ma1.nifestatltis of the sainae nature .15 tiiose of 1.1diamiî
tient sunt igiî. ' 1'Iaercfore, the plienoinîcua of ligbit and lienas,
and othess bestides uiiese, îaaay be caitedl cliecîrîml piienoaicîma.
rîîus ciectroil scîcoc(e lias bccomce the iaiotiaer sitente ot aiti,
and ils study lias bcî.ome ,il[ înitilort.it. rthe daty viten wec -Jiai
know %vliat "elc.triuty' il -i cîonie .lin evcnî probit>)
greater, înore-iînportant tlian any oiier rctordcd ini the Ihistory
of the biînan race. TIhe timie %%,il conte %vite, the comfoî t, the
vcry existence perlîaps of mans tvil dcpcnd lu Iliat wontlcrfîil
agent. For our existence ani conifort vve require tient, liit anti
nîccitanical power. I iow d(o wc gcî miiese? Wc es cthihm trois%
filel, tve gel thcni by constining m.îterinl. \Viaaî wiii mari do
whenl tbe forests clisappear? tvlaeîî tbe ceaI fildcs aie exhausted?
Ont), one tliiog, according to or prescrit knowIcedge ivili remiain;
that is, te transmit powver si grcat distances. Men wîii go to tlie
waterfaiI, to the tides, whicli are the stores cf an tsanitesiiit
part ef Naturc's iînreastisabie coergy. TIhere îviil tlaey iiarnless
the cnergy and trnsmînt tbe saisie to iltir settiements, to ît'arnî
their bomnes b>', to give thecm ligbît, and te kepl their obeciient
sitves, thIe mîachines, teiliîig. Buot lbow ivili tbey transmit tiiis
ene r ifnot by electricity? judge tdieu, if ie conîfort, nay, tîme
very existence, of mîais will flot depenci on clectricity. i ain%
aware that titis vievv is not îb:îî of a practicai cogineer, but
nieitbcr is it thiat oft an iiiusionist;- fnr it is certainî tuit powei
transmission, vvhich at pi osent is nîereiy a stintuious tri enterprise,
wiii sotte day be a diurc necessity.

It is more important for tbe student îw'lo takes olitte stuciy
of light phenonteita te îîîake imiiseif tborougbly ricquainted
witlî certain mnodernî vieîvs, tlian te permse entirc books on thé
subject of liiht itscif, as cliscotncctedl froni these views. WVere
1, therefore, tIo nmake tbesc iernonsa rations befote stuieî!.4 sck-
ing information- amîc for time sake ef te fewv of tbnse wvbn nîay
bc present, give mie lcave te se assumea si wouid bc nîy princi-
pal. endeavor te iînpress these views uponl their ianinds in tiis
series ol experiniets.

Ilt miighî be sufficient for tiîis purpose tei perforîn a simple andi
weii kno% nl oxperianent. 1i înîgbt ta-ke a fainiliar appliance, a
Leydcn )jar, charge il frnm a frictmonai machîine, ant i ten dis-
charge it. In explairnng te you ils permanent state wlien
claarged, anti its transitory conîdition wtlien discbaigin ' , çailimîg
>our attention tei tue forces whicli cnter into plaîy snd tei the
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%arooub phaienoinen.t tlîey liIJodu, and poiinîg ouî tlie relation
ofthe forces and plienoattena, 1ianiglit fuily succeed in ilustrat-
ing that modern idea. Ne doubt, to the tiainker, tiis' siimtplc
experinent. would appeai as intcli as tîte nost tnagniracent
dispiay. Buot tîîîs is te be an expetinentai demlonstration, and
one %0iich should possess, besidcs instructive, also eattertainang
features, anti, as such, a sinmple experimrent, sucli as tue orie
citcd, wotild flot go vory far tovvard the attainulient cf tbe
lcciurer's ainm. i1;îîust, iacrefore, choose anoîlier way et illus-
trating, more spectacular, ccrtinly, but peran js aise more
instructive. Insîoad of te fiaictionai machine andi Leytlen jar I
shahl avait nîystIf in tîtese experimienîs ef an induction ccii oi
peculiar properties, wbich was described ii dtieail by aue in a1
lecture before time Lonîdon Institutioîn et Electric Engineers, an
February, a1892. This intduction ccii is capable of yielding
currenîs of enormemis pot'erîial dilTèecnces, aibea-nating witii
extremle rapmdity. With tIbs apparatus I sh.tll endeavor te show
yomî tlîree distinct classes ef effecis, or pianemen.i, anI si ès my
debare th.t cardI experimeni, %hile servmog for tic puirpSes cf
illustration, should, .mî the saine tunie, scat bl us winae nuvel trumia,
Ir showv ub boome novel aspect cf tIis! t.tsun.ttiog btiemac. But
betore tloins; this Il secms properF ana useful tu c1wei tapon tue
apparatuis enipIeýtd, andi iiieIlaod of ol>.iîning the himgh petens-
rials and high frctlucncy currents whl'i are ma.de use of mn tiiese
experiments.

uN îIîII NlliARAlUb %ND> bli-.'1î l tua>s-uitiN
Thesei high frcquency curronts arc obtitined an a pecumar

manner. The mnetiod cmployccI twas: .dvanccd l>y nie about
îwei yas aszo in an experimaientai lecture hiefort tîme Aineriçan
Instituteof Electraia Enj;iiicerzs. A nuanher of wvays, as5 prar tic
cd in the i.îborato->, ot obmamtning thtese c.utrons, eter frem
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continuious or Iowv f reqîîcncy altcrnating currents, is diagrarn*
matically indicaîed in big. i, whirlî wili bc later described in
detail. rTe gerieral plan is fi charge condesîsers, from a direct
or altermate curretît source, prefer-able of highi tension, and Io
discliarge: tlicin disruptively wbile observing svdfl known candi
Dtons nccssary ta mnaintain flic oscillations of flic calment. In
vicw of fice gecral inlieresi t.îken in Ilgh (rcîîucncy currents andJ
cfl'ects producible by itai, il scenis tu nie adial ta dweVll lit
sonie lcngili upon tbis nicthod of convei-sion. In order to give
Vou a cicar idea of tic action, I wiil suppose that a cantinusous
current gcncrator as rnploycd, which îs offert vcry convenient.
li is dcsirablc flitic he crator shouid poscss sucbi higbi
tension as t lbe sable to break throtigh a sînail air space. If tib
is not flic case, tlicn aaîiliary rncans have 1o bc rcsorted ta,
santie of wliîcb wili bc indicalcil subsequcntiy. Wlbcn flic con
dcrascrs are cliargcd to a certain potcntial, fie air, or insulating
spacc, gives way and la disrutîtvc dischatRc occurs. There as
filenra Ilstdcien rush of current, and gcncrally a large portion of
flic accurnuiated ciccincai energ spcnds aiseif. The .ondcnàers
arc lteretipon quickiy ciiargc(d, i c Saisie proccss hs rcpcatedl
in Mure or iess rapiti succession. ro, praduire sîîci sadcici,
rushes or carrent it as siccssary ta observe certain condlitionis.
If flihe at a wicb flic condensers arc cliselargcd is file saisie
as tdans ai wliich clicy trc cliargcd, dicn, clcarly, in flic assaiseci
case flice candensers <la not corne int play. If flic rate ai dis-
charge bc striaiicr than flie rite ai charging, then, again, tlie
condensers cannot play an inîrortant part. Busî if, an flic con-
trai-y, flic rate of clsciîarging ,is greatcr than fint af charging,
ihecn a succession of rushes or current is obtaineci. It is evident
that, if flie site au whbicbflic energy is being dissîpateti by flic
discbargc is î'ery 'nlucli greatcr filin flic rate ai supply ta file
condensers, flic sutlcn rushes will be cornparativciy few, îvith
long finie intervais between. Mabis aiways occurs %%-len a con-
denser of consîderabie capacity is chaigeti by ieans offa coin-«paratively sinall machine. If the rates of suppiy and dissipation
arc liaI widciy différent, then the rushes of carrent wiil be in
qicker succession, and ibtis file more, flic more nearly eqital

and depending upon a nuinher ai causes arc rcaýclici. Thus wve
arc, able ta obtain iroms a canîtinuot-,;-cturrent generntor as r. pid
.a succession ai discharges -as we like. 0f course, flie higlier flie
tension ai flie generator, fic silalier necti bc flic capacity oi
flie condensers, andi for this reason, princiîaliy, it is of atvantage
ta inploy a generatorof vcry bigla tension. Ilesides, sncb a gener-
ator perniiîs thie atuaining aigreaxecr rat<s ofivibration.

SîISoUItt ritE, Eritc'r oF
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Thei rushes af current may be ai fie samse direction tînder the
conditions Mèfre assuttîct, but mosi generally tîtere is an ascil-
tion %tipentnposed lapomn tlie fuandanittal vibration ai flic

carrent. Wlien the conditians are s0 detcnîmed tîtat fiacre arc
no oscillations, fice carremît impîulses are anidirectionai anti thus
a nicans is pravided ai transfoi-ming ,a conîinuous cureent of high
uension ia a direct cîtirent ai loîver tension, which I îbink ity
finti enîploynieiît in flie arts.

Mitis nietîtot of conversion is exceedingly itîteresting and I
was tîîucli iinpressed by is beauty Miten i firsi conceiveti il. It
is itcali n certain respects. Il involves thte eiploynîent ai no
tiîcclîanical devices %if amîy kind, lait il allows ai obtining
curients oafany desireti freqîîency fi-oi an ordinary circuit, direct
or alternating. 'The frequeacy oi tltc fuiamnetîtal discliarges
ticpenduîîg an thte relative rates ai supply and dissipation cans bc
readily.v.'aiid withiîî %vide lintits ba>' simple adjusîîîînns oi these
qantîties, ind tlic freqaency ai the stiperiîîîpase v'ibration by

ticedeternain;ttion ai tuec capacity, self-induction anti resistance
ai flie circuit. Thte potential ai the currents, again, rnay be
raiseti as biiglt as any insulation is capable ai wviihstandliin safel)
b>' coîiîbining capacity anti self-induaction or b>' induction in a
seconda-y, %-btdr neerai have bat comparative few ttrns.

As fic conditions ai-e ofien such thai the intenîiîitance ai-
oscillation tices not readiy establisha ilseif, especialiy iviten a
direct carrent soturce is etnployed, it is ofiadvantagc 10 associaue
ia interrpter with the arc, anti I have, some tilsie ago, indicateti
flic tise af an i-rblast or tragneî, or other sncb device readiy
ai band. The inagîlet is employeti witb special advantage in
star conversion af direct cari-culs, as it is uhen ver effective. If
uhe prima-y source is ani aiternale clarrent generator, it is desir-
baller as I have stated on another occasion, flhnt the frequency

shouicl be lasv, andifthnt tlie currents fernaing flie arc bc large, in
carder ta rentier thc inagnet tnore effective

('To &e Cmti'nued./

LEGAL MEISIONS.
Ai Sherbîrooke. Que-, an August allah last. An the case af L.. A. litswti.

representing lthe Beil lteleionc 4.0., vs t 4. kanner et ai.. represenig
thie bhcrbrookc leicpiione Association. in wiiici the decndants were ctai-g
cd wiîh wilfuliy cuttlng tctepine wires, the property of ici plîîintifi's'
Judgc Rioux gave judgoient as foliaws,.-

'hc defendanîs are chargcd wiîi, baving îvilfuiiy ci ciglit wires of the
Icii Tclcphone Coiiiimny in Shîerbrook. Mie coiptaInt As laid unsier
Article 402 of thec Cri minal Code.

flc Laîcis prosvcd ai Uic Lin u se show til the Bell <.onaffly>,ad a kne
oi pole$ on the nati side of K îng alitet. esîsting thlcre for sevcIAl Yeats,
and locaicd unrder thc direction of a niuiiicipîîl cifleer, wbici polia support
cd a nunîler ol wires fonîiing a pri cftlier tetephonesysîcni

'lht about the twenith of uily test. my nia an mptoyce of thc
lieul Comîpany put sapa nmort wircs on Iliese potes for thc service oft hc cosi%-
p.îny and bc(ore iîs-worc was conmplied on lthe 2811h. unc of flic diýfendanîs,
'cicr. was instrucied by the deftndint. Skinncr. undr whiioî lie torks.

te cul tic wircs ai thc Dcli Comîpany, and it wap donc cigitwireswcre cal
Il was clalmed off flic part ai the detendants abat ilicie wires Interfcrel

wliih Ilose of their coîîipanay, and abit liey wcre Justiied in cutting ilicîin.
nt Icast, such appears 10 bc it fine of defeicc ai the acceîsd. Aroni the
crois exanîinalion of the witnesses

It is shown abtat the fines of' thc two cornilxtnies interseci cd altier on
titis strect, tijar tie Contincntat Ibidl. nnd that ,s lthe poit wherc the Dli
fines were cul. The lines of lte. Bell Conmpany ivere ictateti on the pales
above thoec of the Associntion. and An the space aliottlcd by thec charter cf
the comnitty. vif..* 22 fci froni thc grounti.

tty ie Qucbec Staiutesof ziBi. C. 76, power and nuthority w-ese given tits
coîîtpany Ica crect pales and cnistruct lintes of tclcphonc uandcr etin i-c.
strictions and rcgui.îtions oi thc muonicipal ofl'iccrs. It ls slîoîn by the cii-
dence cf lte men wla %orkcd tn putting ui> tiît uvir-s ahat lbe wr a
sufficient height above lte poinit ai Intci-section wiîi, tîose ai th Associa.
tion, so as not to mnterfère wilh Ilîcîr %vises in any way ;nnd il is lo be
iesun'cd, lit if thcy toucecd thcni afterwards. il must bave L-cen caused

flice Association hîaving tigiiiened ilaci: own wl-es. thereiore causing ilient
ta rais!, and conte ini coiitaet with the Beli wircs.

Wliatcer nîlgli have bccn the autse of thc collision cf the wires of abc~
îwo conîixuies, anc thing appears to nte certain. that is. the DMt Conpas..'.
in tbis instance. werc acting within their rights, la puttiag up the"e wires Ia
the space allottel ta, thent by the Statute, and as long as they remaiacd
within those stric rights, they should not hav-e been lnierfered wih by any
ailier. wiîiîout sbowing sanie auttîorily o (Io so. 1 do, naut wsnt lo be
undcrsîood te sa>', abat te Dli Ccrapany lias privîleges in the City wtîich
another company cannot acquire iîy gcîtiag the proper nct of organizalioti,
but wliat I do siyis. abitai prescrit lthe Bell Company is the anty coniipany
wtiicti has cblained thc proper authority (rom thte Legiilaturt Ie couîsinict
cheir teleplione systcai.

Titis is appa-rent by reding the report of the ase, of the City versus 'flic
Sîterbrooke 'relephone Association, An the î9lh volumse cf the Rewue LeCale

'Ihe.Asoition In ibis prescrit caîsc have not shown. or ever itlcnîpîcd
îo show whai rigbts thcy bail, te put up wvires andl interfere wilb priviieges
obtalned by their rivaIs-no Ltel' atent, stitl les in an y Statule. produc-
cd bei-e bcfore me. te show ilîcir legai exis:îcnee. so that in reaiity 1 an,
foi-cei Id decide betwccn te rights of an Ineot-poraici Compainy. shown 10
be sueit by Statule. andl those of two persans taccased) uvito laina in Iet
for another incorporzittd body, but %%hose tegal existence is flot provcd. or
evea attcnîpied ta be proved. In the faice of tItis. 1 cmnai liesitate ta findt
thc tîroof suicient ta war-ant me in sending thc aceustd beore lthe Court
of Qucen*s Moa for tbeir triai.

At the argumeui. lthe defendent have iirgcd veîy, stroaglv, (and it was
evea urged by ltent, abit itis was, in tact. lthe only point in a e case.) (bat
i .vas not Imovcd by the praSeeatiot tuai the ivires cut v.erc in aceive oper-
alion, butan the conirary were deadlwl-ir 1 consîder tbis object ion futile,
.andl lite mailing cfArticle 49-2 of the CiminaI Code warrants nesucli inter-
prelatîon. Il Evmr ane is guîlîy of.Ipindiciable offérice ha willully...
dcsiroys. remnoves or daitges anyttinu wbîch fori-n part ai . . . any
telephone. etc. . . . .. Ua si bc sahid, ahai because tbese wires ivere net
yet cnnccled witit ecric btteries, aihastlhey did flot fori pi-it of lthe
comipara",s iclephone aysîcîî, and eonsequeniiy any ane had a riglil te cît
alcit? Il woutd bc an outrage ta rason. to argue so, as il %ould naford antr
easy wvay ta a rival coatpainy ta preveni canîpeiiion by desîraying tbc
w ires, ils sean as thcy are put up. andi before îhey art conneeteti.

WViih regard to the prof ai titis cuiling. iaving been donc wiifuliy. tere
cannol bc any daubt, actai-ding to tbc evidence. anti nccording te the defi-
nilion ai Ibis wvord by Art. 48L.

Ia conclusion 1 rnay say, lit wbaicver riglits the Sherbrooke Telephone
Associaion may show ic have in ibis miasser hereîafler before anoblier court.
si as difficli te believe abat îtîey coutld taise the iaw ta titeir cwn haads, andi
be relieved of ait responsibilily af their actions.

SPARKS.
The elect-icaI apparalus desîgnr by .'sfr. Thionias Mlun-oc. C. X~. for

operabing lte iock gaies ai abc 1Mautharnois canal. bas sîndergone saîisfac-
tory tests.

Ibias reporsed abit the stockaif lthe Gait anil Preston Mlettrit Streci Rail.
way Comîpany is bang rapidiy taken up. andi abat the work ai construction
ili sitortmy commence.
l'bc Royai Mlettrie Comloany lias oflered ici eslablish works andl gis-c

emtloyaient to3joo in ai C.ote Si. Louis, on conddition this te nîttaleiia.
iy iviti gant a bonus Of $30.000.

Thec Guclpht IÀht andi power Comnpany wviii iereaiter furaiuit an ait.night
service nt the requcat of their customers. 'Mieir incanudescent iighbing busi-
ness is saito bc rapidly increaýsing.

Ilts said abat lte Calgary Eleeuric Uighting anti lting Company have
beer given the conmmet for lightîng the sirects cfl abat ciii'. andi titat blicir
price for bbe wock Is thc iowcsî in Canada.

WVell dm*euvcd pi-aise is being blcsl%ecd upon Mr-. B3rothers, tbc ncw
superintcadent ai construction ai the Nionfrai Siret Railway. for- the
rapidity svhîh witich. tancie- bis direction. construction is being eamred on.

There bas rcachczd us an the cve of going to press a kind invtation fro
Mr-. Etigene F. Pîilips t0 attend tbc Aitc.,ih annuri Rhode Isiani ir
Dinner tendcrcd 10 lite etetical irateiiy b' lthe Amtrican Eetia
WVorks. The dinner ivill taire place at Haute Rieve on Salai-day eiIe
2nd hast. andl we dout not uili prove quite as enjayable as ils preaeccssor.-
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CANADIAN ASSOCIATION 0F STATIONARY E.NOINEERS.,
Note.-Seaearies of lthe varjous Ausciatîcos are requeied to Crwsali la, nalt

or pubiscation ln th 1% Departi nt later titan tilt mh of ravit nionth.

TltlF FCURTII ANNU.'.. CONVENTION.
Tii, follonîng programme of p)rumecdlin>s lî,13 been.arra1n>cd

for tic Fourtlî Annual Cons cntîon of tlîc Carnatiani Association
of bt-aîuiîar) Enguneers, ta b li eld in Montreal on *'îrd>
F' rida) aind â.uurda), flic 2th, 8th ,mid )lt iflit.

7.4 .. Rece,îîion of dclegatcs atf G. T. R. dfl< cOr
to City 1Inotel for breakfast.

la .îîî. Opcning session at Engineers' liait Câall io mater
AI1(tIrt!s of Wcltomnc b> IDistrict l>eput), lira. imas. Ryan
Apijuntiiig Coiiiiittec: un Crecîcoitiails. Short retcss Report of
Coanîiitcec on Credentials. 1'rcsident's openilg adc Rend
imig iminues ni Iast inccting. Secrct:îry's Annual Report
Treastirer*5 .Xnnu.îl Report, RepIorts of Standing (nimniitccs.
Ajîpoint1ng ufA.uditurs. Apomnting Colitilittecs on ('nîîsîtî
flon, Correspoîîdcnc, Glood of th orclcr.

2 p).st.-Auiîiors' Report. 1)rivt rouind tIme city aiîd b tlie
mlouintaiui toi) ; <lien to the li.Xlibitioni Ily way of îI'v' ccetcry.
L.Uncil tendcrcd b>' the directors of the âMontrcaI Exposition
Ce.

7.30 P.in.-OPcîî incting. 'l'le public arc corclual inVited.
l'aller on Il Wi'ste 1-eict," hy liro. A. M. WVîckens. t'aller un
-rme Dutues af Enguncits '1 wencity %'eaî s Ag as Coiliparcd with

flic l'rescnt I>ay," by Ilra. Chas. K<insey'.

Io .m.GnrlBusiness.

2.30 p.ili.--Good( of tile Mrter. Adjourn ai 4.13 t0 G.. T. R.
dcpot for Lachine, and hoine by the Rapids.

8.30o.i llnut
SATURDAV, SEPTr. 91'l<.

icim.-'leto of Officcrs. Selcîmon of :îex plaie of
iccting.

2.30 P.11.- 011c o 'a Electrie IIlotOrs," b> INr. \V. 11. Shaw.
l'aller on Il Hcaîning and Ventilation of Fatofries," by lira. John
J. York. Acjourrament.

NIONTEEAI. NO. 1.

At a reent meeting of thc above Association, Brather (leo.
Hlunt, on behiaîf of 'Mr. G. %V. Ingils, prcsented flic Association
%%illi a '.aluiablc mnodel of thc Bilake steani punmp, anti a complcte
set of bMue prints, Ilmandl(somIcly frarnied, of a1 12,000,OO0 gallon
Blak'e compound puiing enigine. Thic iemilbers of thic Associ-
ation wcic cntlîusiastic n thecir appreciation of file valuiable
gift. A vote of thanks %vas l)assed ta 'Mr. Inigils, who %vas alsoa
elccted an lionoiary menîber. At the saine mneeting~ sevcral
large lihotographsb of flic Ba.bcoclWilcox boiter %vere prced
to flic Association by Mir. A. 1-. flolden. 'rl'li piiotograplis
wcre expcnsivcly fîranicd. A hicarty vote of lmanks %vas tcndcrecl
tu tlie donor.

TORONTO, NO. i.
Teabovc Association hcld their regular inceting on Auig.

i titi, wiîh l'rebutent M oison lPhillips in the chair. One nieniber
%VIS Ilimaîcci and an application for iemibcrship retcels cd.
Under the hcand of - ,aod of the <Jrder, the followitog questions
werc tnswveredl andi llustrated on the blackboard by past-I>resî'
(lcnt lira. Blackgro'c :

<m. %Vial %would bce(lue différeunce iii pcrcentagec fstrengîlî of
joint as comupared witlî soid plate in the follotvine joints :1- irst,thickness of platc, 5-16"; cliaicter of rivet, » ;ptcl, 2!.27"
Anisivr,72Y%. Second, thickness of plate, 5-16"; clianeter of
rivet, 11i-16"; pitch, 2.29'? Aaswcr, 69.97%.

(2>. Is therc any advantagc in rnaking girth seanis double
rivettcd ? Ansswer, no !

(3). Is there any advantage if scctiring the flange of a clme
by double rivetted joints? Answerno!

(4>. Whaî sîze of bailer slîoti bic put in to lieat a btuilding
contauning 300,000 cubic feet of space anti ruil a ic0 li.p. engine?
Answver, 30 1i.p.

(S). W'hat woauld le tue safe svorking pressure of a boiter Wo
diarneer, 5- i6' plate, joints saine as first question abovc, 6Gocioo
Dis. (ensile strcnglm Dailizell steel? Answcr, 125 lia. to the
squaire inch.

OnAugust 25tm, thc tistial meceting %Vas hceld, Mth Vice-Prcsi-
(lent Butler in tme chair. Two incrabers were initiated and] an
application for nicmibership reccived. The two aiternate dcle-
gates, Bros. Sutton and Gilclmrist, wec askcd tai 61i flhe places of
Bras. Lewis anti l>hllimps, %lio cannot attend the Lanvention of
Enifiners to be hceld in Montreal.

Aer tue ordinary business svas disposcd ofa long disctissian
toi, place on qtuestions thant are expectcd ta coine before the
Engineers' Convention, ancl final instructions wvere given ta the
delegates %vho arc appointed to represent the Association.

Cihas. F. KiNsEN',
Cor. Sçcrcca-ry.

NOTES FOR ENGINEERS.
STIE*t>.t bailers slmati<l have two safety valves, cadi onc capable

of dist.largiîîg ail flic sleain îvlii. flic bouler tan produce .ît thec
prcssîîrc ta bc conîrolecl by the safeîy valves. 'l'lie objcct oif
inving two, is ta diiniisi filie risk of failure to act n-lieni the

piessure riscs. With oral), onc s.îhc, slit'd tlm.t aime stick to ils
sent, or fait iii any ater way, flic boilers wotîld be left nvitiot
any protection fi-uni tinduc risc of lîresbure. It rns not Oi.oifliioi
<o lias e the anc saIs loatded bu .15 ta apen .îtl about 5 lbs. lîizlict
pressure tîman flie other anc. If (lie fist ane opens at 80 lbs.
thle otîmer slmould alpen at 85 ilis. Ily tîmis arrangemnent the action
of cadi valve cani be abserveci by' tlie engineer wiil greater
accuracy tloùt. if bathi openecl at thli san11 ie de. 'l'lie hiigher
tlt pressture, flic sînailer the s.dsc sincdcd lu) relmese <lie boiler.
lI'lie btc.îm iîlaking cipîuyof tlie boiler as dependtent oilon tîme
suze of furnîc e and anmiunt of lieatuîmg su rface, lînt as5 aIl tlt
hc.ît cornes froi tic fuîrnace uit5i u5soal tu inake tlic liea tif (lic
safety valve a dermnite proportion of <lie lire grate. lFor Oc fls.
pressure, flie .safc:y ikilt e ihuild o1ien unec hl.îi ci. r tîî£< Uch
for cadih squtare fout of fire gr.£ic. I or biset lîressure tlîe s.tfcty
'.îlie should lie Iiglier, and for ligler lircbscurc ut inay bce
sinialler.

Sicale ind deposit forining insîde of steani boilers arc flic
c'uuse of înluvh anxicty a <ile cuiginieer and n1iay cause very
seriotns lossaffruel. Ilv scale àicant tilit liard formation tisudi.il
of finie svhicli adhcres <o tlie parts of the bailer iii cotntact %vîth
Ille %vater. JJy deposit is iistiall ~*iucant thec a'ccumulation 0(
sand or utd, or broketi pîcces o1scale. A unifarmn deposit aof
scale is îlot nearly so clangerous as ani acctumutlationm of inuid or
saîîd. Ncarly ail vater tised ta feetl steai bolIers cantaiî fiunie
or samî or sortie otlier adînixttire. W'iîen steaim is forinied -nid
taken off, <liese iînpuriuîes are lefi lciendc anîd gradtially accuut-
late insicle. A 5o 11. 1'. boiler wotild tise at least gooo gallons of
avater un a wcek of Oo Imours. If in each ten gallons of %%.ler Ilîcre
wvere haîf an omnce of solid nîatter, iii a svcck's rtîî as iticli as
28 Ilis. sveight svotld lic lefi in flie bier. If tîmus werc ta acctinî-
tinate on tlie battotil or %vicre the strong lieat of flie fîrnace %vas
applicd <o the plates, ilie>' %votild sonn becomne ovcilieatecl, andI
lie btîrned or btîcklecl ont of shape. Toi prevetît tilis, <lie blow off'
cocks simaulai lic apened cvcry day ,and the baller shotîld bc
openecl ancI waslîed otît if least once a iiontli.

*lherc are nany dlifferent %vays of firiiig stcain lioi'crs nnd cadi
lias uts advocatecs wlîo dlam timeir nîcilmoil lobe file hest. Tme trth
secmns t, lie tîmat as coal va'ries in qualify, sa iumist ils ire.alnit
dcmr.ng combustion lic s-arîed, and svh.t is best for onc kind cf
coal ail produce ver>' poar restmltt svitlî otheý kinds. As a gen-
eraul rtie, sîlien flecliest restmlts possible from a boiter arc requireci,
and <lie greatcst amiotint of steaflh is wantccl, tlie coal slmould
lie spread unifaîmly over flime grate, amîd kept of an eqtiaî thîck-
nless lirotigliaut. Theli tlickness iay vitry frcmrn abotut 5 incites
ta about Io tiches, anmd istialiy a ill bcI i founcl tîmat a tîmit l'ire
%viii gîve tlie best rests, ani reqîîmrcs iinost attetion. If <lic
coal is found ta inceh antI <o seat tlie bars, so <fiait stfifucient air
<lacs nol gel <lirotigl, if vill bce an aclvant;ige, ta sîmove <lie lire
liack an tlic grate antI pît flimc tresm coal in a lic-p on flie fronît
of flie grate, where ut wviil ne cokcd anti should <lien bc slmoved
back antI -ifreslî sîîpply put on. 'rie mnetimoî of coking ivill bic
fouîîid lIme mnost econoîniic.al way af buîrning coal, praviîled tltc
boiter lic large enougli. Sprcading the coal evenly inakes <lie
iast out of flic boiter. Cok;ng tlie moit and <lien sprc.uding it

roakes tile niost otît of ltme fuel. WVlien trouibled isitli dinkers
foriing citlmer on tîme grate ha:rs, or ami the sies of tîme firnace,
keep a little %%-.ler in <lie as)> p»>. This ivill le fotincl Io prcserî'c
the grale bars and prevent <hemi from %varping andI will soften
andi break <lie clinkers, so <liaI tliey cati 'je easiiy remioved.

To wash a boier out propcrly, have il as cool as possible
bcfore begunnuog. Ift iu s sîîrromnced wîth bricksvork gel it cooied
down. Open thme blow off'cock and blosv ott a uitIle under press-
ure, so as ta tnake sture that cock amîd pipes are ciean. Mhien,
Mien sîeam is down fl boiter cntirely full af svatcr. This cao
bce donc by having connc<îon mvii i,î'tîer tvorks miains, or tvitlî
anr over-imeail tank. TMen avaîit mîîan tanie caver off andI llow off
cock, open, wsasli otît froîn above, using pleîity of water, antI as
mmmcli pressure svitlî il can lie got. After that, reinove the bandi
haIes andI scrapc flic bottoin. îhme boiter shotîld lic kept %vcI
insude aIl the tunie anti not aiiowed <o dry. Wliere there is intact,
scale, it uay lic necessary t<o stop) the ivater, and have a inan
go inside and break flie scale off; bîît if a boiter us alsvays svasli-
cd out froîn tlîe inan hale ad kept %vet insic curuîîg tîme cleaning
out, <lice %vii not bc machi scale tu break off.

Every ,nenber of Me C. E. A.- who may tî'me Io Toro,:/o On
Ille 12111, 13/h1 and 141/,ilis f., wli wvilncrs the besi El/c!ricai
Conzvention and ilic ,.recafest Indis triai Ez/uibtlion e-ver lie/l i'n
Canada, the iîosf ssfrestiiut L, l/cric Ras:way, the greas/cst source
of Po7ver and Mli grea/cîft engineering sclsesne for Mhe uti/izstion
o/ i/lat Poz.er fo lic found in Mes wori, and ait sie icasi Ésossi/'Ic
cas. 1 Vil/yVau /ak-c ilii?
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t'Util.ISIIE> ON V5IE FiliST OP IcVEUy MONIi lf

CHAS. H. MORTIMeR,
OFFI1CE: CONFFEDERATION LiErk BUIL.DING,

Corner Vonçe and A'ichrnond Siredis.

64 TIMI-aLK ti.>'G OTE

Ikîil 'relialollc 2299.

Adveaninat raies sent tnootptIr on apflicaiton. Ord«ea for adverthbag shoulal
itacta tht office of(publicationa not ater than the i3th day otahe mnth immaediatcly
prrWeini: date otfue. Chotarea in advertlsemcnts wili Le ade athenevr deaired.
withoaat cent to the advetser. but te ansare proper coanpliance with the instructions

of the adreatiser, rcqutats for change shoala reacta the ofc as eatly &% the 22nal day
or tt month.

Th8C EUWeRaacaL NaKUN. wall Lc alea to subascnbers an the Dornmni or the
UitJaied Siaes. pool (sec. fori $1.oo Per arInhjm, 5o cents Wo Six monthst. -epe
of subocription maay Le remitted Ly cuanency. in regasterel lette:, or Lv poutaI or der'
payable ta C. Il. Mortimer'. Pleut do nlot tend cheques ona local baaaka unleas 2S

cents is added for cou ci discoant. Mloncy sent in unregistered letters must Le at
sendeas rask. ýa.atscràabton% [a.to cn usntne% emhraced in tht General Postal
Unio. $s.so Per annum Sub"tians ame payable ia advance. Tht paper wll1 te
di.ticatnued at exarataon ot tera paad for si se stipulated Lv tht saatscniber, but
wheae nao saach aandeaauanal:nr exits. sel bc continued amntat inastuction1s to dis-
continue arct ectivwd andl ail aaieramgts raid.

Suacribera nuy have ti'e ailinr aaldrta changeai as o(aen as desiteai. IVA:,.
m.nfer " ehnagýe* (1-X argn tAr .atd asitl radi the nm. nddrest.

Tht Pal4iaht: ahoeld noaifaed of the (allure cf sut.acaihers to rectire their p3pers
proanpaly ana trgLbaly.

EI201V A .VXOUNCI'JIENXSe
Correspondaenc la invateai upon aIl topica coanang legitiately uithin tht i;cope of

this journal1.

TItK, 4,NAL>aAS, RLRlt.x aAl. Nhtsa aaAS IaL5N AIsINTht, TaatL
OFFICIAI. i'Aa'ata OF TatIr CANAPI5AX xt.ECTICCAt. ASSOCI.ATION.

CANAI>IAN EI.ECTRICAL ASSOCIATION.

OFFICERS:
PIRF.sit>EST-r

.j.wRiGirir. '.Iiar Toronto Electnic Laglat Çonianasay.

à -T VICF*.I'5<IfSIt>NT:
K. J. D- i1N.Local Manager MIl Telilahone Conaîs.tny. Toronto.-

aNti VlEW.-I'a<ESIt.NT :
JOIEN C.ARR0LI.. Sc.Trcas. Fugene lthilips lE.cctncil 'orks. Montrval.

SEitcsueA&tvTstcAsuuat R
C Il. 'MORT~IMER. Pablk-hrELFCRJC.IC S. 1101 0119.

Exrcsav. Cos.asTTrEu:
1). A. STIAR R. Royal Electric Conapany. Mtontra-ca.

Il. 0. FISK. Electrican Elccirse Light Conpny. Pctctaorca'. Ont.
WV. A. JOHINSON. Manager ILlîl Elctric Laglat Comnny. Toronto.
. I.PARKER, \IanaRinR I)irectrir O%%en SotunaI lîctric Light Cana.

pany. Owen Satand. Ont.
A. IL. SMITII. laspcctor Caniatt Bard- l'ia' tUndmvsritcms Toronto.
D. TII O.MN. Gcneril Manageir Htamailton Elcctric IÀRht nauat Powr

Compîany. H-amuilton. Ont.
TIIOS. Il. WADI.AND. Supcrintendent Construtcion. MI<1 TlIrpîtone

Conapanay. liamilton. Ont.
1-I. It-kdRIAE Bll lr;sphonc Company. NsIontrcal.

JOIS Y( LE. Man:ager Gtcpa (las andl Elcmnc Laght Contp.ny.
Gurlpia. Ont.

CANAI)IAN A!SS(:IÀTION OF _SI IVNARY lESblNELR.,

I'reaadcnt A. FL. 't~~. . . foronto. Ont.
Vaee.Prcsadrnt. G. IIV.NT. . . . ontrcl. Que.

Scretary. W. C.. Itt.ACKGt)v. ~ 3lbnant Si..Toronto.
Traassarrr. R_ Ailc Miarn.lton. On.
Condaactoe. C..îî.s. I1 la.. - Toronato. Ont.

Door Keepi. F. IlitAbaiv. . M onta-cal. Quse.
1'onos'm lîlANcal Nck 1.-\Mocts ana anal A~th Fnalay cach montla an

l<oom Il. ý,hâfIc1wc> liait. %%. t.. IUscI-RIosC. l'rCadcnt. t». lbon 1cr.
«ccaaTay. 1.;7 Unavemsy suret.

lt..aTwN iRAtis î ü 2o a-Nerts ist anal qraI Frialay cach rnonth. in
Nlaral>s a lli. W. Swct. saident; Wni. Noms. lkcrctaay. ait

Wellington Strit North.
trxryosas N 1a~aî i John Iloy. Prtsaalcnt . 1anaucI Il. Wair.

Scerrary.
IIRACTI'utab ltu.ANcit Na 4.-Mcrts 2nd ad 4th F'tiday catch nonth.

Tho&. l'algnm Plresadent. John Oglr_. Scactary. tirant'..4 <Cordage Co.
.oNtaox leitAt.i M r.1 fMects an SPaerssood llait s Thursday in

catch rntt. F 'Matchell. S'rcicnt . Ç' c. Tiiylo. Secmtary Ta-rasurer.
1;6 Ilccadilly Street.

112AND04,~ NMAS Bat %$s'b N Il. Mecta Xst andl 3mai Frida ciach
mnttt. an City liait. A. R_ ('ratforl. Prcesadcnt. Arthur Fcains:.
Scretity. -

a.rpatlt At. IRANt- a%% Sas t -Mceru isi andl 3td Thaars<lai rAtch montts.
in \Meditnata Insituma. wo4 St. Jtmn; suret. SPrcaMenl, bos. Rolinson;
f.ra vice Vnident. Il. N utttsl. second voe.-peaialent. R>aBdgri secre.
1try. J. I. VditI. lcar of Tm%>f latldsng; irvaimr. iw. Ryan.
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ST. LAuztKIT OsSANCil No. 2.-Nioets ist asnd -tral uesalay each monta,
an Ntecîtanaca Instatute. ao.; St. James street. ta<atthais Guamiona. t5resi-
icat ; Alfredl Latour. SeCcrettsr. 3o6 DetiIe sta-c'. St. C unegondo.

Gusu.a'a flaaA?.Cl No. 6.-.Neets ist anal 3rd WVcdnesdiiy ra mnit at
7:30 P.na. J. A. Angel. l>rcaatent; C. Jordrn, Seerctasry.

O-rrAwA IIaANCII. No. 7. - blects 2ndal nd 4tîa Ttaeuday, 0aca
naontîa. coa'ner Bank andl Scott stecets; J. Il. 'flactpion. l>aeside:nt; Wna.
O'Blriena. Sccretaaiy.

t3atSsnaw B3aANCmt No. 8.-Nmots eacry antI w:«k an ecdi montît; lItai.
Nterraît. Sceary.

IIR.N litANt.it Nu. 9 ý.Morts ana nd 4th Saturtlay cach tmonth ai
8 p. ni. \\. J. Rhtodes. l>a'e.ident; G. Steinrna±tz, Secrctry. Blin Ont.

KiNGsTos. AssociATimi ST&TioiARty ENrINEEIES.-Me'etIS tWeCc macl
month over No. a Fire Station. J. Dertan. I>a'esideat : W. Gilmoar. 1'. O.
Box 699. Smcetary.

ONTARIO ASSOCIATION 0F sTATIONýARV ENG(INEEts.

IIOAIt 01, EXAStINERS.
l'resdeaat, A. E. EOKts.s . 139 Iorden si., Tronto.
%raee.taesident. R. DscatîNSON. Etecarie Lght Co., Hamailton.
Regisrar. A. M. \%îCKgaNs. . 280 llerkctcy si.. Troronto.

:'rreasurer. R. \IAcKtu. 2 8 Napiear st.. Hfaaaitton.
Solicator, J. A. %IcANE)RiS. Troonto.
TORONTO-A. E. Edkint. A. M. \Vickens. E. J. Philtips. F. Donallsot.
ltAxiit.TON.-P. Santa. R. Nfakide. R. Dickinson.

1>ttTtCloRO-S,. Potter. came Edison Genmra1 Eteetric Co.
IIRANTFoait>--A. Ames. came Pstcson & Sons.
Klr'o(STON-J. Devlin <Chief Engineer Penctentiary). J. Cataîpbtlî.

LaNDOo-F. Mitchell.
Inforatiton regardiatg examanattons walt bc faaanshed on applacation ta

ssny menaber of thie Board.

Tuil tnsettlcd suate of business in the United States lias had
a dcpressing effect on the mica taaining industry in the Ottawa
district. In this Connection we are pleascd to, notice that Dr.
Selwyn, dircrtar of thc Genlogical Stirvcy, eniphatically denies
the published statement to which we referrcd in our Jast issue,
that the cxhibits of Canadian mica ai the Coluatbian Exposition
wcre mtîcb infenor ta those of' India andl AusraUa. Dr. Selwyn

'leclares that Canada bins by far the best exhibit of mica ai the
Fair, anal that the anly crystals exhibitcd are those from Lan.tda.

A CONI.NITTER of the municipal counicil af the City of Glas-
ýgan' has recanarcndcd thai the celcphone business bc conductcd

in future by the municipality insîead of by the National Tele-
phone Ca., as hieretofore. The latter conapany, in a statement
published in a Glasgow paper, points out the injustice which
would result frotr. taxing a popuîlation Of 700,000 People ini ordcr
ta slightly a-educe the cost ai service tona fcw thousanal telephone
users. Muntcipalazation bas nlrcady been adopteal in an exten-
sive dcgrc in Glasgow, the waterwçorks, Cas, electiic light andl
tramway systenis being already undcî civic contrai.

IN Ottawa the electric cars are bcing utilized ta carry the
naails ta the railway depots. This will no cloubt prove ta be but
one ai numerous uses which clecîrac cars avili cventualty bc mtade
ta serve. Il bas been proposcid to utili:ze cars built for the pur.
pose ta convey durîng the night thc swveepings and aiber refuse
ircmmciîy sîreems The qutestion ai'cost is ai course ane ai prime
moment. Sbauld it bc founal as inexpensive ta employ electric
cars as harses -mil carts, the former may ai ani early date bc
expected ta supersecle the latter. It naay bc regarded as certain
that the possibilities ai the electric rnilroad witt be Iound not ta
bc limited ta the buisrncss of carrying paisscagems

In te present issue will be founal the first instalment ai NIr.
Nikala Tesl;es remarkable lecture on 1' Litght anal Other I-iigb
1-reqtaency Ilhesaamena," delivered before the Frankina Institute
and the National Electric Laght Association ai the United States.
The publicaition afithis lecture, whicb is accampanied by numcr-
asas illustrations, tvilf probably exteata aver three successive issues

ai S NES. In tbis lectuit 'Mr. Tesla bas deînonstratcd
several new 'anal startling theories wvitb regard in tbe chitracter,
antd openatisn5af elcctnc currents, andl bas indicateal future de-
velopments an tbe Uine aof their application ta practical uses, tbe
fulflllnent ai whirh 'would bc but slightly less wondc .,iî than
what bas already taken place. NI'. Tesla is i'eardcd, as perhaps
the ablest andl most orig~inal experimenter ini tbc fieldl ai
clectricity ai the prescrnt dîme, and the most likely source ftam
whiclt future discoveries may be expecteal ta enianate. Every
student ai elctricity shoulal therefore sîudy and sel, to
tharaughly understanal the theamies andl facis set forth in thtt
lecture ss'hicl we publish, mnd Qcarclttlly presert'e the copie% af
Titi- NEWS cantainint, thc saine for future reference.

CA14ADIAN BLECTRICAI, NEWS
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W'e wvisl ta cali tlic attention oi aur correspondents ta the fact

that the narne and address of flic writcr mlust iiccoanlp-any everY
commnincation in ordcr ta insure ifs insertion. This is a v'eli
knaiwn journalistic rule, and oite wicl is nccssary for tia pro-
tcction of the publisîter. Sottie oi aur correspondcnts 'an asking
for infornmation have ovcrlooked tlîis rcquiremient. Apparently
Liey liave aanittd tlacir mne because they did flot wisli it toi
appear in ptint. 'ra stich we niay say tlaat altlîough tile nauia
is rcquircd by tlic lublislier for lits protection, st dcs fl follasv
that flic saine will ha prinicd with tlic commaunication. Tiae
correspandence miay appear avcr a nom dcp1utime if.Sa desired
but flhc actual naine a~nd addresb af flic authar rntst ba in flhc
editaa-'s possession.

iNas*T engineers ai cxperience will recognize file truthi ai tire
follawing iroin the coltinns afifile Cianaizilti Iltenufeicitirer. Il
niay sccni strange ta tile taninitiatetl, but it is a1 fact wacll known
ta thase who have been througli fie miii, that omiers ai stcain
bailers (Io flot awavs encourage thei r engineers ta repart daiects
in tham, but an the contrary try ta btilldoze ilhyml jita silence on
tha subjcci, b> thre;atening thii wvith a ioss of their situation,
and il somectimies dors happeiî that a aimin is dischaargcd foi re-
parting such ciefects, or leaves the place because lit cannaI
have theni repaired, in wvhica c.ase thare is .aways sanie rcckless
ignoranius rcady ta take tlia chances of disaster by keeping ih in
aperatian, and thiere is aiways somecona wiliing ta recammrend
liensfi fic bhistuatiun. Lut us haa .as îîassed tutititing manu
facturcrs ta taka out licen:ses pcrnattîng îhcr n t own steani
boalars aiter they have proved themnsehes ta ba fit persans tu
own such praperty for tliey arc needed as nîuch es license lanb
for enh'incers arc, and perhaps more.

IN the August numiber ai TiuE NEws a correspondent asked
for informiation rcgarding flie nieans anti cost ei obstaining anfi

en~ee's~atf~ae.Foi flie infurîtiîuni% of' Ilh; otrcsl)ondclnt
and af others ai autr readers whn niay desirc il, v:c nowv
ampliiy somewihat the aifswcr whiclî ie p)ublishaed in last issue,
an the abova subject. First af ail it shotild ha said Ilint tlierc
ire two associations af Canadian angimeers, viz., the Canadian
Association ai Statiomary Engincers and tlic Ontario Association
ai Stationary Engineers. Thie C. A. S. E. is an aducational
society and doas flot grant cartifacatas. The 0. A. S. E.
have tlia power ta grant certificatas under an Aci passed by
the Ontario I.egislature, Aptil 3otii, 1891. rhe cost or thasa
certific.'cs, as befara st:îted, is as iollatvs: for a ist class, $5.00;
2nt1 classe $3.oa; 3rd classe $2.oo. The certificatas are ta ha
rcnawvcd at flic end ar cadi year. Theî price ofirecwal is, for a
Est class, $i.Sa ; znd c.lasse $1.25 ; 3rd classe $s.oa. Ifa certifa-
data halder gacis inîaxicatcd, or tlî.ougli c.-rclessncss breaks lits
angine, tha Bloard ai E.\anîinars %vil] refuse sa renaav bis certifi-
cate. Tha persans %wishing ta abtain a certifacatc should waite
trn the Re.-istrar ai flic Association or ta tlic tuenibar of the
Board ai Exanainars rcsiding neai est I0 bis Iocalitv, who will
make the necassatry trringcsients for bis axamtinatian. l'hare
as no statti placc or lima fixed for socli cxaitnina.ti-)n, but the
canvumacnce ai Iiceapphacant as corsulied in the.ec paraîculars.
Tha nmas ai the officers ai the.association and. offic ua ard ai
Examinais ara given in e.ach isbuc oi TiE NwIra candi-
data applies for a firsî.class cestificate and fails ta pass tha ra-
quirad examinatian, tha pricc of a firsa class certifacate is put ta
bis credit, and hae anay carne exi for ax:aninaîian again as afin
as is ncass-iry without astra charge bnitil hat scures bis catii
cate. To bacomec a inembar ai flia C. A. S. E., tha applic-ant
must pass an examination or presant à cartifacate from ftic O. A.
S. E, n1hicli wili ha accepicd in lieu af an cxaninatian. Tha
initiation fée is $_;.0ol aand tlic dues 3o cents lier monda. It as
fiat a labor arganization but an (cdultinnal sacicty, anal liats
praved anosî hclpiul to its nicmbars, ni.iny ai wlaom arc nowv
holding good positions as the Tasult offith knawleclge gained at
its meetings. ___________

The 1'eleiricei Inusr,'1 ra5iiy <zssu,,zijC ia Iosition q/
grrai iimf>orlance lin Canada. The Canadian Eletricai Aisodt-
<a/ion s«cks f rnotifs hro,,reis and conserzre ifs wdfare, ami
is consequenfly descrm.inS of ft suppAort of t-vcr>' /rson conn:tded
:uilh or infctr.-.çtd in leciricai mai/crs. AU1 sud: 5ertons are
in:',ied Io &L Érse./iit alhe o n'nm m lhe 121h, ifi,d
14 1h liis.

CANADIAN ELECTRICAL ASSOCIATION.
11h-.a.uwv mil ha found printed tile prograamme ni tfaic irnt

Conîvention ofi tua abos Amsoa.tiun, tu bc hini oaat i rolito
Indolstrial Exiabition Asbotoa, grotuîîds, oi. *1'1cstf.t, Wed

nasday ~ ~ ~ il ani*'arsataa2ti, 131 ta aad E .it intîs. The ,aapeî S
aire now in tlic hands af the Secretary, atnd coîuaes aiftdieu tia ei
belitg 1uraaaed. These printcd copaes %-ai ha placed an tlic iiaids
Ofiialainbars at tlie Cumtis na lîrl to beilig re.1d y tlie autli:,
tlistas .aff'oîd îîi opIîortatat) foi 'ntelligent ciacasîo \pplîn.t
tions for îaicinbe r 1iî1jî arc sans1 "; i, ,and ai1 l tenic ai ttmOs poinit
I.t a se atteiteti .aniti ftcrestilng iiiectîik. l'lie pi ogr*atiit: as
.as ioiiows:.

2p.aî. --l'resiadeît's Adclrass.
Secretary-»l'resnatrarti Repoart.
Report ai Coaauîîiaes.
Canerai Butsiness.
l'aller b>' NIlr. Fred. C. Robertoa, F"ortbnto. Saal.je--t.

aSonme ai ftic C.aaaUs of i 'Iteroption to Tciegrapuil
Circuaits."

l>aîîr b>' Mr. A. C. McCalammn, of l>eterboro'. iuibject:

-a..a. Noianation and Liectîoaî of ilitcerb, siead siet titan oi
uul:aç ai ne.\t maeetang.

n Çanîilsili'd l Ihasiss.
l'a per ly Mr 1 Il NllF.-srltnî', i Montreai Sîtiajert

'-Tae Il istory of ir h jTeleihone )iiCaaî;
l'aller by 'Mi. E. B. Me-lc, al, To'.roto. S jc

'Elaca rical Edcatinatil."
'.aiîti Ijý '%Il . Jouaii l..Ingttîîa, I aclL.Sajî.. >a

Courses 'ed D) îaamnas anîd Sae.uin I7nLisucs.'
l.aller by '\l r E. c;ari l3rcitislp, oi Blin, Ont. Stab

ject : 'a Electria Street R;atilwvays."
'i mmyEt A, 1 '.I4,11

7 -a.Mn. Steanier ai INiagara Navigatin Coampany ta Qaaeensaoai.
Ily c(isrtesy of %Ir. Wi. A. Grant, à;a;agcr. :a speciai

car will bc tkan oit tule Nlamgar:î Fl'ls l'a11k and River
Elactrîc Railway' frnt Qaaeeaîsaot ta Caîie an ad

iliSJJltcihUa illat o! sise:oit lautaSi.. .and 3*1.tibi.

*Alsa b>' invitation ai Capt. Carter, tire niacmbers avili
visit the Fails au Table Rock, :in( 1 ro>lec.t P'ark, tuec
ssorks in flic Tunnel l>isarici, tlae 'l'airer, etc., aaid t:ake
a traip aroetind tlic Faîls on tlle Steamerca "'Maid of flac

Mst" Ltam-licnn saîhi ha prosiIeu et flic Cliff fionise,
a-nti dnar ai flicat urent:îar tlac raînirsi trip.

Metaîhars ai tire ANbociataom)i in gond standing will
rceive tickets cas ering flic ahos'c, isithiaut cobt tIn tieuxm
salves, tapon :apîîlcaiin ta tuic Secreaa.t Ladie
taicetIs iîîaly Ilt;o ha obtaaaîcdtt hy ailaaaberb for $1.50
cach.

PERSONAL.
.\Itr. c. \. 1 fiissat. fornarty %%aile elle t. S%. WJ. tîtgal iugsll;.aiy.Monaircat. ias, tIccri aplioairs tcc sticc-el \S;. N. ilenet as edtar ofiacte

gaphaie dasiaichirs ait Toronto.
l'cofessor Canais WilsoJn. aofa'caîelegîrrn e.aaan Ille Mb.%ci .st

iletr,. of.. ai h.anoer l.cstgc, Ktnsingmta Park.
%\le crnri tIsat Mr. Frdr. Ilaonso laase~vtrtd Ili% cosancEitin as cire-

inclan wait tiat ilayat 1EtIcara tî. -any. ai Montc. Mr. t iaoasoaa as
.et piecrcit %siaing %iic Worttts F.ur. tx ims aloi becn te.arneît miit lia-,

(%ltnte couarse afi action is tu bc.
Mr. X. C. Mccailtani. af lt>citoîa. -Aos paractos ai. Watr \Wlircls

foutaiià .a teturc of the' sa.aaaî f ailei .îîîac.îlîg L. 1-.. A. &cunmtasn.
lî.isrcenEty ticcoîr a J>t-cdîe. 'i, is Tueir m. Nvis, miais soMn
'tnttm Mi cCallzna is hast scisties forn a tng milt tlosptraaas oaa.traîaaoaa.at
voayage.

\Ir. Fred G. MItidi'lt. of Londîon. lias t.ern i.lxsonit4l an.%Itetto fui ttua
Bailler Inspction anel Insurancr Ca).. ct Tuoît. \'c <fouai nom lie watt

pros-c tIimsrll %%rl qtt'lafirc for sise position. "MiT. Mitclacîl a- one of tht'
nma,t activa tiacisabes oft ale C. A. S. 1. an Londton. and a' su. h %%&it bc
gîcaaty masecd.

Mr iE'iE:i NKESSS reccascal. aVisai ccntty irani NIT. W A. Itoi-
tiaynct. ctcctriciti af the 1 urlasyne i amblyn ç, allaitY. ot l>eraîmt. Macla..
inanim!actaarers ut arc: tnaîls anq ciLctiil spactailtts mr. 1t alavac. nlao

ivas fornieutyu z.rsident of Torno. satis tliai lies comltay niiy toms5slîly
smalitli mia gcncy an Canailia.

Mr. R. A. Rosa. clttitt.ît <-og.narc. %lait \M. i..lea.ît c Ivîli".
sscret thear connecton waîh tllet' anacli.n (;rnur.t t2eciria: Comnny's

Wotaks ai 1ctiet)re. asnal scre teeteatm a ('..cei %sape 1-y tiii ais.,.
amets on Ille cv.c Ur diresa tlelatore. \Ir. RonIL1 lauriei a1 jlibatin

wiha the' Rayalt Eteica Comapany. 'Mo.mzl.
For .omc lime lia.Ni Mr. WVni Wvlte. assistant ananagur f t ar, t iv andI

Saîbalsan Street Raitwa-y. Toronto. fias; bin taie a cratieat coniiosn of ticattît
as Ille restait oif laiioa poîsoaning. du alli 0Iav s-m saiclicit lies linger %iolia
rusty naît. At taisies lie sias unconsioqmî and t iui stl luope surre enterr
tasirrd of lias recoîcr. WVaarc î.csct- a.,ui. ll ther.ai i lcias nasa
constdcrcd ta lic ei of aisngirr.

Il as sixte match regret that sec teaisnf aithr îircmrnt ni Mr. Dan.
T'honison tramn the, niaaent of tie Iliniamin 1-.rcttêe Ut.it antd Pan-ci
Laanppany. 1'hcchaiin<ac",1-thc unptuîi.t4-c coitt.cua.fttîv <anîpîny s
lîîmsîncss. 'shichiliia reîeclncs.r nsamtt at~I pne.In
common wiah NIr. Tlinmsan s iaany fianits mar e.hil lit' tite.ised afan open-

anRpuca-ns isch anC anata î,ahi ervces tc astzianttautly onu ut mli
moau camIpîl c tcaîs an alias couîntry. aind shacaiti id powtab ti m.ainr't
larae
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QUESTIONS AND ANSWERS.
R. S. NI., writes: 1mow miany s'watt hours should scvcn in-

candescent laanps of li6 c. p. consumne per hour, and dues
flic curient passang fro ai onc Iaaîîp, effect a meter prontionate.
ly ta flic 6 ailiers flot burning? ro cxplain whly I aSk file
question 1 inay say tliat 1 have rcccntly accupieui a store fittcd
wîtlî cltdtric Iamps ' 7) as above describcd, and in two wccks
have uscul 9000 watt liaurs. The actual tinmeoiburning wvas taot
more tlîan 18 houts, anI 1 concludcd tlî;îîflic tcer must bc i
filli, or tlîat the charecs in comparison to lamp per nionth wverc
ecessive. 1 would lîke if you could give nic the rates finat arc
chargcai in oteer places %viera: meters are used.

Ajs: .rThe kiîîd of laailp used would affect ta a considerable
extcnt the numbdr ai watts af currcnt consumeci pcr houri the
.average however, is about 6o for a s6 c. p). tamis. rhe mneter if
-a ýoot ont, should mieasure ane lamp justly as cxacily as seven.
0s course an increase in flic voltage, tram any cause, would tend
îa incrc:îse tlic brill;încy of the ligi, and consccjuently the
numbcr ai watts regisicecd; but with a constant voltages thc
consîîrnption af current should bc rccordcd cxaculy, wvith any lada.
.Saite lamips arc more caonomical titan ailiers, and tliis miay
have someîlîhing ta do wiih the matter, The rates for current
supplicd bv watt trater, range frram 13 ta 2o cents lier 1,ooo watts.
Tlîc usual price is about 15 or a 6 cents with a sniall discount for
cash payment.

AN Ottawa correspondent asks. (îa.) Is ficrc a ride ta fiiîd
the teniperature of smeait i any pressure?

ANs. The gcneral resut aio. experîmntts bhows ihat the
pressuré iLîases as flic icmperatuirc as incrcascd, but lise

1 tcsesc ms fot unifaorin. At 2 82 tlc Pressure as 14-7 Vis., -anI
flie arasc af pressuaré is alout 2y Pis. for Ct.hI dcgrc ai tempera
turc At 3o' flic pressure as 67-22 1kl., and cadi dcgrcc ai
tcmpcratuarc adds a lIa. ta the pressure. Mari) fonnîa have
been proposcd ta show linîs, but fo il prac. a upssài
umatchlîbttcr to us.e sottie oie of the publisliecl tables f'ourlai ina
Engineering waks tving flic rclatwc properties of saîuratcd
sicaîn. one of lie sunplcst fonmul.'u, suggested b), Mr. W. MN.
Bluchanan, anci uscd ly Mr. K. Clark, is as follows:

293s.16
t = =371-85-

6-1993544-109 1)
wlicre t~ -lise teînperaîurc in degrees Fait. and p = poutils per
sq. inch.

(2.) 1mow ta final flic relatie volume ai steani ai dîffereni
pressures?

ANs: 'Ihîcrs have been ven>- fcw% reliable exîcrinients made
ta detcrnninc îlîis relation. Tîte mast reliabIe wcre mîadle marc
ilian 3o years ago and piiblishced in -a paper rend by Sir Win.
Fairbairni before fic IZoyalt Society in 186o. The forntflx gi%,cn
b>y Fnirbaimn is :

v-~.41+ 3S9
P+ .35.

wliere v - volume ira cubas: fes.
and p-potinais per sil. inch.

(.) low ta findl tic total tieat af steain ai any pressure ?
ANs: The tota-l lient ai satuaicci sîcamn is ilic satin of ils

latnt and sensible lient, and ilits mains ta assumne fiit flic smeait
is hîroduced ftra %%-ater ai 32- Fait. The total hient then, relire-
serais flic anmahnt of hieat wlîici lias been ndlddt Iole ai -- '
in carder ta produce steaan of be pressure given. Firsi find tlte
lemperature correspancling ta flic pressure, tiens Ici
it the îeîr,-.erittrr-
ha flic toins heai.
bm aoSi.4-l-mçt.

(.. flaw t % find the vclocaty of darnught fraint anches ai
%%-.ler?

ANs: Vcloc, y ai draught may- bc micasured by anchies ai
ivte ndacaîîng tic daffierence afi pressure îvbich is causing tlie

draught.
An approximit farmul.is: v-vlix ta.

TI'. as, the ve-locîîy of dratî htian feet per second is equal ta the
sqarc root ai pressure an anclics ai %rater muliipliedl by io2.

XONTREAL ELECTRIC CLUB.
AN informait meeting of santie of tbe officers oftheabave Club

was hcld ai the restience ai J. A. Farlinger on Wednsesday
night lasi, ai whicb il 'vas decidcd, owing ta the suecess ai the
Club last year, thai il bc called togetheragain. The first meet-
ing will takec place i the aid matms, usua l hour, on 'Monday,
Sept. îîîh.

Il is tbe intcntýon of be Club ta have an exhibitino a apr-
atus, added ta the items for each cvening .wbhich will no doubi
prove an intacresîing adjujnct to the proceedings.,

Newç by.laws ivil bc drafîed the coming %vanter, and new re-
gulations regarding adrmtinr., new% membcrs, sos as ta gave the
Club a %vider scope, i the samel fimie k.eeffing it sî:itly uithin
cles.trical bounds.

Mat.ny newî applicanis are cxpcted, and the Club look for a1
succcssfui %tinter session.

Mil JWiïqara Falls & your oijtfccpn on tAc IffA insi.,

CORRECTION.
Rd tor Huccittca,. NaNm
. )rA SIR :-Il]have noticed flic following itemn in the Augîlst

issIle ai tic CANADmAN ELEeTracAt. NEvs :
'« Owiaig to flic trouble iliat lias beca experienccd by thec

'rronia Street Railway wvilla the Edlison anotors lieretao rc an

tise, flic mnanager lias dccidcd ta replace tlîcm %villa %Vesting-
bîouse inatabrs ai a cast ai about $50,0oo.11

1 bel; ta iniorro yau fliat your informiation is quite incorrect as
ve aire nai rcpl.acinz flic Edison iinotars anti have reccntly awald-

ccl the Canadian Gecacral Eleciric Comnpany a caniract for ont
liuindred Thioison-1 luston .. P. 5o mators,

Y'aurs truly,
Mis. %IcKl-Nzi,

President Toronto Railway Comîpany.

DANGEROTJS STEAM PLANTS.
Editot C.ANAtiJAIu Ea.zcTaCNL Naws.

SîîR,-A short time ago, 1 bail occasion, while waiting for a
train, to spend sanie trne nt a station wcsi ai London on thic G.
T. R. As usual 1 comanenced ta loak, araund me for sanaoke
stncks, and inally located tirece; and tnti tar away cillier. 1
rnde nîy way ta one place whaclî îurned oni t be a flotar mill,
and on cnicring found a gentleman, who îurned oui ta bc pro.
prielar, miller, book.keeper and engineer ai fic establishment.

Afier sarne conversaltion, 1 cxpressed -a wishi ta sec the sieami
plant, and ivas candîictcd ta the engine roant. On arriving ihere
1 fouan< an nid stade valve enagine hianinering away. *te flange
joints of sîcani pape and scanis cliesi caver wcrc p:îckec %villa
pacces ai shingles. Tlîe restait %%as .1 sound rcscnib!îng thait pro-
duccid by sanie ai aur ciy fife-atnd-druani bands ai flic i2îh ai
July period. I notaced water and stcamt fly-ing oui of soieîhing
ai the front ai the boiler, ind upon invesiigaiing marc closcly,
found a a h» blow-off cock an a pipe ; insiead of flic brass plug
beang in flic cack, there îvas a wooden plug drivers in, and Ibis
was Whai was leaking. 1 looked up ai flic sîcamn Vauge and saut
tîtat i registercd 70 fils. 1 suddenly taok «a notion ta go up
sti-irs, and advised the "engineer" on my way up, ta put on a
ncwv blow.off cock, but he said il %vas ail rigbî, and lie wasn't
afraid. lie alsa told me iliat the aId boiler in ibis mill cxpladed
a few years ago and killed the engineer and blcwtie end of the
milI dawn. I advisedl him lobe caretul, or the new bailer might
scald taira sone day.

1 afierwards ýh fice remains ai the boiter which exiWo.dd
necar l>cirolet a short tame aga, killing the enpincer ;and a
maclinist wlîo was repairing flic engine. 1 believe if ibis boiler
had becn inspccted t hati would have been condened long
before the liame ai the explosion, and two lives would have laen
saved. V'ours, &.c.,

_____________TRAM P.

TRADE NOTmS.
l'hi Pcnberitay InjciorConipany of Detroit. hiave issucl th lirsi number

af the *Prnbenhy Bltuletin." whieh is dcvoted ta information regardirig thrir
appliances.

Messrs. Dartiniz Buta.. of %lonîreal. have issued in psamplhlet fati a lisi
of Mfosse Valve Machines sold by theins in Canada. and also a nusmiler o(
excellent testimoinials frein purchasers utho have given ilm a thorough antI
aaitisfatctory trial.

The Royal Elceiric C:o. have laity shipped ta Pachto principe. Cuba.
Iwo 7So liglit alacrnators. îeaîh the neccessary station apparatuas. transformers.
lamsp-, tc, T'his is ctaimed ta bc the tinst shipinenita oorrigis parts of
Canadian manufacturer! clectricat machaincry.

The Royal Etcctric Conîp2ny af Montrcat. have purchased front the Rolb
Armstrong Conmpany ofAmtherst. N. S.. a 75 h. P. Maonarcha Econanîic
boiter and a Robb Armustrong tautimatic engins-. ta bc used in the apcration
of the cleciric tjght plant a Nionireal J)snction.

Tht MaNori tâl Compainy. w-ih c Sl il£ mrcitals ail ove' the u.arld.
exiends to ais fraends an anvitation 10 visit ais exhibit ai the World~s Fair, ith
can hc iaund ai Section No. to. Caturin Na. E-53. whcre: att people tho are
inlcrca in the running of machinery utih the Icast amounst of friction are
wclcome.

lite Dodge WVood Splt Puttcy Conmpany. ai Toronto. bave receaîly
equipped wich their well known spi pullc>s. the Raîlibun Company's mi[[
ai Campbeton. Ont.. the WVaterloo Wooltcn Contpany's mitI. ai %Vaierloo.
Ont.. J. & J. BlactCs milt aiThMurso. Que.. and Géa. Mauîhcws Paclcing
Contpany*s establishment ai PctcrboWoý

Mr. T. %V. Ness. manufacturer and dealer in ctectrical supplies. :49
Craig strect. Montréal. has faund i neeessary ta enlaTuge hais buisncta. sandi
wulh assis abject lias taken loto partnerstip Messrs. P. H. Davîdson. ]. E.
Adanms, James 1. Ralcin and N. W. McLirtn. 'Mr. Dav-idson <or a
mnnller af rs pasi had charge of the baooks. in alhi aid fir. Mr. Raltin
W"s 1=rmeul 7intcra.ied in =1a estale. an.d MnI. McLaren was proprletar of
them!ontrat Sign WVorks. Tht newmnenthorswilt hringwith tbem nto tahe
Companiy new c2ffital. and art knawbn ta ho active wartccrs. sn %hat the
business m=y bcespeettd tas uttadity increase.

Wle leant that Meusrs. Alitan & Saper, af O>tava. art making a specialty
of lSai.peid. ivo-phas machines. such as ame supplying: current for al] the
incandescent ligtiing ai tht Chicago Exposition. Thest machines are

15aa ighi apaclty cach. and of plcriadiciiy o( So per second. Tttey aire
lpeting incandescent. arm light and two-phase A. C. niozon irani the
sanle circuit. 'Mesurs. Ahean & Saper art now otfoeing a fult l.ne ai slow

specd taw-petiod atenasirs. for exanpte. ai i.a-oo tight machine hasa seed
of anty 600 revoluitions. a 900 light machine ras; ai 7i0 antd a 600 light
machine ai 900. Beiîtg low.peeiod il is possible ta run batha arc and incian-
descellt liglits miîh the zans2 degrec o ase. Tht armatures; arc removable.

"Me Si. Ctair Tunnel Company are reeciving estimaies fo the etecticat
cqsuispment ofi their lit ilrough thie tunnel. with the otbject ai avoiding tht
sunoke front tht locomotives. whieh is hat'ing an injunaus efYct sipon abc
tunneL
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THE, INTERNATIÔNAL ELECTRICAL CONORESS.

DYv r. IL MRIuîLI.
ON Monda>' the 2ist of August andi the four succeeding days,

thcre met in Cîticagoan International Electrical Congres!; ictî
is likcly te forni a ladnal aniongst suit ineetings for înany
yemrs to conte. Il was éoînposed ofe ccrical men froîts near>'
aIl th ciilizcd couintries of cte wvorid andi contained an inuer
circle known as the I'Chaînber of D)ecgaîcs," which consisteti
of those specialiy dcsignated by dic varnous goverimlents tg)
represent thenm, ni whose businîess it was t0 consider the
adoption of electrical notation andi sta-nda.rdls andi the definitint
of units wiîlî a vicw tb rcconuniiend(ing thc legalizing of te
saîie.

The; Congress met in dt Art Institutte %vlîerc ollier engineer-
ing or scicotifie congrcssCs hall also bccn lielti or were then in

i rogrcss. T'le cliuîcc*of the building %vas raîlier mifurtunatc
or suchi important work, as ih is locatid on the lake front andi

îînmediatciy behinti it, betwveen il andtheUi lake, arc a1 large
nuînber of tracks of the Illinois Centrai, se thai during the
wiîoie course of tuie mneetings there %verc continti interruptions
front dte ptilling andi liissisng of the locomotives andi the mnm-
bling andi rttling of the trains rushing tîtrougit or being shutnteci
lîcrc. 1 t axeti to bit utrnost dt vocal powcrs of those duat rendi
papiers or took part in the discussions, anti %vas ofien the causc
of oniy eartiaily filleti rooms wlien dte readiers of papcrs wcre
Iacking in sufficient long powter. Thcy say that I)cnostiîenes
rehecarseti bis oraîory te the dashing 'raves on the sea sîtoie;
whlat a grandt oppoituinity for cultivation he misseti in flot being
born a fe%% centui'ses Itr, andi in Chicago.

*Ille first meeting opencd ai about 4 o'clock, in Columbus
Hall. a laige anriphitheatre in dte nortlîcrn part ofait Instîttîte;
andi wben Prof. Elisha Gray, of tauitolograpi famne, rappeti dte
officiai gavel, he founti belore huit a large anti rcsresentatlve
gathering of electrical nien front ill parts of ihe vori , and tIiwen
he inviteti the officiai delrgates te bbe platform, there appeareti
surit a galaxy of celebrities about imii as pcrhaps bas ncrer
before been scen in Aincrica. Most conspicuotis anmongst thcmn
ît'as thte vencr-abie Heclmholtz whlo has donc so nîuch for science
in Germany. Then thcre wvere rcpresenting Great Bitain Dr.
S. P>. Thomson, W. H. i'reccc, Prof. W. E Ayrton andi Aie-
ander Sieilens, aIl familiar- namnes ici eiectricit)y; representîng
France, Professors E. blascart andi E. Hospitalier; front
Gerinany, Dr. IL Von Helmhmoltz andi Dr. E. V'oigt ;from
Switzcrland, IDr. A. Paloz anti m. rhury ; frI)nitlîay, iof.
Galer Ferraris ; froin Austria, Dr. johanln Sahiulia ; and front
the United States, Professors Hi. A. Rowland, Elihu Thomson,
H. S. Charlbart andi Dr. T. C. Niendenmli,-i. Oiier ticlegates
arriveti Iater during clie course ofthe mecetings.

Mrie sigbit ofso iniicl talent here congiegaîcti was one long to
bc rtmcînbered. One 'vas sorry, liotvcer, flot to sec the faces
of Lord Kelvin, pcrhaps the kingo ai hcii ail, of the wizard
Edisan, anI of that hie-tr ativent of genius, Tesla.

After a 3peeci front the chair weiconiing the <lelegates andi
niembers of tihe Congress, organization %vas procetict with, and
pending thie arnouncemients of speciml coîîsmnutecs, lcr e wc
speeches by Hclmboltz, Ayrton, Elihu Thomson, Precce, Mascart
(in Frencb), Nlcndenha-li, &c.

Permianent officers %verce ccted, Helmholtz being made
Honorary lresidtnt, andi Gray, Chairmian. A Vice-P'resident
froin cadih country representetl %vas also electeti. The Cosigrcss
then adjournedte 10iseî the next and follotwing days, betwecn
Site hiours of zoait. anti j pmn., in thrce sections, tha«t of pure
theory, of miixed theory zind practice, &eý,., andi of truc practice,
al sitting simulaneomsiy, rallier an unfortuna-te disposition as
afîcrvards appeareti. lcrhaps a better arrangenment w'ouid
have been te have a large room for paliers olgeneratl intecst
ant 1 have %ise meetings helti, as tlîey wvcre, in.the nornings,
andi to have papers, rcprecsenting special interesîs mainiy, reler-
rete their oivn sections t0 mccl inbcic tfternoons or et-nings.
As il was, neariy ail the papcrs 'vouiti have been ai homec in
section 13. We wecre a little surpriscd ii in an ciectrical
gaîihcnng the management of the time table shouli htave been
sa unsystematic. The dates for the rcading of pai-ticular papers

%vert entirely, conjecîttrai, so that Il keitt a mniber t.antinuaîly
on dit qui t'v, ulotging front section t0 section te licar the
p:mpcrs of inost interest to Iimii, anti permals lie wouiti retire
front ant înbercsting iscussion lin one section, Iaten t0 altotlter
ati finî la ae i aiteîei1 dma tiatlt complet-
eti, or tihat lie li te st the ttisettsbion on aniother. oif courbe
titese papers may, bc iati lit pritit iereatter, but il is likel<' to bc
several mlontîts before they are obtaiînable, and In cht lutte lcy
have.lost mmcii of tiir freslincss anti interest, amnu the oppor-
tunîties for discussing îlîcm t0 s0 greal auiîantage nu loniger-
exist.

*te ivork of tise sections proceceti fronts day te day Iii lthe
rotns allottid Io <item. 'l'ie attendasce iii section A %vas
naîtur-atly sn.çtl, tise <liscusbiaits ilicteI bcbng in uiffcrctitials andt
vedtors. The iîîain part osf it Congrcss alternateti betwvccn
sections Il andi C, according as the paliers in it elole or the
otîter were of more gencral interest. 'iose cliat excîteul the
greatest diîscttssion nvere on1 ', Eî.ectroln;mgncîîc Signaling
l'hrougli Space," 4"Ocean 'Tclepttnony," 4"Direct Ctîrrcnt 1l)nanos
of Vcry 1-ligi l>otcntial II~ Long Diîstansce lransinission lîy
V'arous Systeitis," "'icConversion ofAltcrnittg toto Cantiiî.
ttoîts Cîîrrents and cite Rýeverse," anti "'I lie Arc oilt"twiîtg
t0 dit lime consuiniet by soîne of thtese: paliers titere %vert quite
a nîtmbcr.tow:îrds lthe end of lit lists lit werc oîîly rendi by
tille or by a short synopsis, ansd ulîscussion %vas greatly ab-
breviateti.

l'he Congress metlfinallY on1 Fri-laY alIter'oon -Il 3 <mciock ils
Cuitinhius i lail to litar (lie. report or (lie tiefegattes. lite>' fiait
hldt frequent dtelîheraîîoiîs lit privait ulurîng tise %t'cck.

*ite repsort reconsusienlcul cite adtoption of dit naines tli:îi arc
now lin general use oi it more celecntary electrital uînit.% andl
clefines bhcmi accoruling te ilieory anti ise bet prtctical u'a) of
obtaining thimen according te thte results oI the best scientific
investigalors. *Ihe iiîer tînîts rcissain wtitimout naines, exc.ept
îng the uesignations of lthe G. C. S. systeni. Otîter questions
%vert lcfî in te formi of appeils t lthe scienlists of aIl nations te
carr on furîher investigations andi discussions uplon thenm. The
principal wec concerning notation anti nomnenclature, anti the
adoption «f a standiarud of lighî. 'l'ie opinion ivas that no lelit
so far obtaîneti andi tIefincti simîiws stiffitaent lefinîlcessb tntier
known conditions ta bc tlkn as a standiardl.

lThe Congress îhicn.adoptecldit report anmi afier the annotinc-
ing of dtis programme: for ie furbimcr enlertainient of the
nicinbeis at i t Worltl's Fair, adjoutricîl.

On Friday evening, Auigust 25i1h, as a treat to lthe mnbers or
the International El*cîtrica-l Congress, %viiicli liat been holding
is meetings during dte wekl in Cliicaïio, a lecture by Nikoha
Tesla wvas given in a moont in one of the buildings in the WVor]d's
Fair groundis. lucre ivas a large attentiance of niemibers andi
iteir lady frientis, anti the grecatesti mteres: wvas sltown by the
close attention pait 1 the expcritsients aind exislaisations given,
anti by dt he ary appiause. lThe stîbject malter %vas an a mie-ts
of producing mecitanical vibrations nut lit applicationt and lthe
constructions of a dynamo %vitii vibrating imîsîcaî of rotating
armnattire anti the nature of dit results anti tliir applica tions.

M r. 'lesti is a pîcasant spseakecr, Iinugli tint yet frce enouigi
Nvitis bis Englisi te1 spcak, v'ry rapitily, anti is troubici 'vith
steither setf-consciousness nor egotistic self-assertion.

.Hîis svork in tisis line is stîli an the expcriiiient:il stage, hît lic
is vcry itopeful o! good resuits.

lic iq so inîcresîcît in hîs svork andi devotes so inucit lune t0
il thit lie îs lin danger of inptrîng is liteat. *fIiis is greatly to
be rcgrettcd, as the vorld sitoulti have nutich te icceive yet front
the fertile brain of Ibis yottng inventer.

If ,0i ir nuf ci ,nleil6c,- ofhe Cajiadian Riccir-ical Associa-
lion:, setidi your aP/ditalwnej alf onc, amti "c electe in: lim;e té
takIr- ,5as-in ,litc tIonveilin Dit TuoD<,iii on ilhe r2tlj, /h,,

Thec Canadm'n Rî,il,,cr Compny. of Monircal. Isave cormmcnced thec on-
etructiorl-of a four siory tîndt and stnse warrhsousc at Winnîpecg. ai a% cou

ROBIN & SADLER
. .. ANUrFATU1 EltS op.. .

OAK-TAHNED LEATHER

BEIfl TIu2SÈTG -
310-NTREAtL aud TJORONT'O

Our D)YNAMO IIELT -NO% uStEn and prcfcrrcd
througliout the country.

A few of the principal places hetwueen7 the
Atlantic and Pacuific where our Dynamio

NïîN*'RALBelting is in use:
orrA~vA-T OVtIA ELm.T Ru' CO-.

SHERBROOKI-E, QUE. Siliukîn«îîi', (;'.s .ý W C'

KINShiNJAMAICA JAsî.sî , L. L., PS1' b'

VICTOiA13. C.--VIcTORnîu E. L o
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UJ.GfTftIG U1FI1LWEIfY DEPRIfTMOJT.

CHANGES INDUCED BY ELECTRIC CARS.
%Vl'riî the introduction of electric r.tilîays tlîcîe have conte

sev'cral important chang~es in formter Conditions. Ilersons whoe
nca;ns ttouid nul permit thcrn lu keep a horst and carnage are
now able to enjoy lthe luxury of being transportcd tei ail parts
ofthc City and suburbs at a trifling cosî. These changeci con-
dlitions have also luit mani% _pcrsons tu dispose of ttitir herses

*and carrnges andi thcrebyclTfect a saving cf severa lihundreti
of dollars pur ycar. On tic etiier hand, the introduction

*rapid clectric transit lias provcd a severe and almost fattal bloiw
te) the liack owners. l'copie who cin rcach thecir destination
spccdily andi ccmifortably in an clectric car at a1 cost of four
cents will of course dccline te pay a dollar for a hack. -l'le City
of Ottawa furnishes an illustration of the cfl'ecî cf the change of
conditions upon the hack business. In 189eo the cunîlber cf
licenseti hacktnen in that cîly was 198. In 1892 the cumiber
hati deçcaseti te 127. and this year tllt sbnînkage will bc con-
sidcrably greater still.

RIOHTS 0F STREET CARS AT CROSSINGS.
Tt Supreine Court et Minnesota lias ruleti that a strcl rail-

way car lias ne priority et îvay a.i a -¶trect crossing %vith respect
te other s'ehiclcs, andi %%lien the driver of stîch acother vchicle,
approaching the street railwa track te cross it, secs a car ap)-
pioaching i such a distance ti )*at hi cari. aipp;trcntly, niake the
crossing safeiy, lie hias a righit te attempt it, andi il is net negli-
gcnce per se in Iint te atemnpt al witheut leoinig a second ime
atl the car. Upon such -travelîcti tracks in a city il is tiegli eto, rin tan elcctric sircct railway car oecr a crossing atahil
anti dangerous rate otspcd. Anti it is aise negligence te, run
it over a crossing, the pcrson in charge of il net being on the
lookeuit, not li-ving the car under control, nor using the proper
mecans to stop it se as te avoid a collision.

ELECTRIC M411 WELDING.
Thei opcraton of %velding by electriçity the rails of tc West

Eîid Compiîany in Camnbridlge, Mass., is attracîing a great deita
ofaîtcnîion, andi intcrcsted crcwcis are constantly on lte sptot,
pusiîing for vantage grouinc frein .,.lIicli te sec the mnachine ai
%vork, andi specîîlating as to liewv it is dlone. Many and strainge
arc the theonies anti expanatiens adivancedi ly t knowing
oncs," th i st.îl quota cf whoim are always piresent, says N. Y.
1Iectprkatl Reviezv, and thz fragmnits froit tlîis source whicli
occatsioîiilly rcach the cars cf the ilien einployed, contribute
greaivi ta tlieir.atusement.

Thtc machine lias nw been in oîîenttieîi for a.bout a ecek, anti
a censiderable stretch oftrnc, lias tlre-t(ly been coercd, tliough.
l>cttcr progrcss wtill be tîtacle freont now naias tht mten are bc-
ccming inore famniliar wviîh tlle work as il progresses, and iarc
lîandling it itore rapidly in consequence. Thec systcîn is ont
dci'ised by the Johînson Compa ny, cf Jehnstoivn, l1a., an([ while
tiîcy have alrcaidy donc suive aineunt of siciiar work on thecir
eivi uines in llcnnsylitani.a, the prescrnt contract is the irst thai
lias been atteiid for oulside parties, andi the mîachine now in
tise is the first ucc coiistructcd.

l'le apparattus consists of a box car oecn at ont encl te admuîit
tif te frcc operation cf the Crane which supports ttue we-ldcr, anti
hy inicans of whichi it is nioveti front side te side anti îlaccd in
position. *rite opýositc cnd of thc car is occupicti by, a 25o,

hosejiwe lmieor dynainn, ianufacîxireti by the Thtomsont
Elcîtric Wecding Ceîlina ef Boston, by means of wvhich tlle
500 volt direct ctîrrent takens front ltme overiiead wîires is trans-
forni into an aiîemnaticg current ef about Soe amiperes, andi
passcud it the transformier locatcti in the base of the weidcr,
front which 'it is ap ilicci te the rails ai Seooatiiperms lthe car
is aIse stîppliet i wth twe, 2ý horse-p)owe-r Tlîonison-Ilouston rail-
%vty metiors for operaticg it on the tracks, andi centains %%-.ler

tans wthia cpacty f se 'ilins.This wvatcris kept ii cons-
statît circulation by niteans ota small purnp, andi passes tiîrough
rîîbber pipes te tht copper contact pitces cf the %%clder, kecping
thicci aiways cool. Tht wecldcr ilseifis a matssive afl.îir wcigiing
four tons, and it suspendeti front the cranc Îiiediatc]iy ctcr the
joint tn which il is te bc appiieti. Il ms fitteti with two imnmense
aus %iiich gril) tht mail on cutter sitit aflier the bîcci spanners
baîe been put in position. Tîtese jiws arc opcrated by a toggle

joint %'erked îy a t iglit andi icft handscrew. 13v this tîteans cnt
ilac is able in appiy- a pressure of 4o,000 pouncis.

W'hcn the jotint is hield in tbis v'ise.hike grill Ille ctirrent is
itumet on, andi in a fcw seconds tht railb it tht point of contact
begin te glew and iare scion al a wvhite becat. By this time the
joint is ciesrd tit and the stci picces on citiier aside, undcr the
iminense itressure liav-e becoie a part of tht rail itse!f. The
ctirrit iN tiien ttincd off. the gril) loosencdi, nci tut- car iiioreti
font-aid te tle neat joint.

l ie cnne supponting %ht weidcr --ras btîilt Ily N'ale & 'Towýc
.\a.nufacttunng Company, of Staînford, Colin., antd is operatt(I

by a sittal oce lierse-peiter Crocker-Wliccler ittr perclict oit
toi) cf it diectly uîîder tht prcjccting roof of tle car. The cuit-
trast betwcen the site cf the nicher anti the bulk il operates is
very striking. The total outlit as aul prescrit cotistrucîtd wcigîîs
30 tons, but anoîlici car is now beimtg btîilt wlticli will Ite ligliter
te handie, atnd by witich the work cati be donu mucre ralidly.
The Johntson Company have a coctract te welti 16 muiles cf track
for the WeTst Endi as a îwactical test Qf the systetît, anti if tc
resutîls are satisfactory tue work wvill bu contiîiuct over the
entire line.

W. MN. Brown, cf tue Johînson Comtpany, îî'lo is in charge of
tc work, estittates tat it wili take tîteii tlîrce îttocths te carry

otut the pîrescrit cocîract.

ELECTRIC RAI LWAY-ACCIDENT-N EGLIGENCE.
TîîR Supretîte Court cf Gcorgia helti, in tue recent case cf the

Augusta Raitway Comîpany vs. Giover, that alhuugh ilîcre
may bc no negligence wltatcvcr in t failure cf an ecctric
strcr raiiway Comnpany te, have gales te tht platforins cf ils
cars, for the ptirpoc of guarding against accidents te passengers
by preventing tlîcmn front leaving tht cars on the side next te a
parallel track of the sanie company in the street, yet \%,hen a1
parlîcular cnmpacy has such gales le the plattornis of ils cars,
cou te kcep thent closeti îîîay er may net be cegligcce iii tht
given instance, the question bcicg one of flîct for the iury, andi
thai an ectric railway which lias prevideti ils cars %vitl gales
te prcvcnt passengers frei aligting on lte side ncxt te a1 par.
îiel îra ck coulti not dcfend itseli against the charge cf negli.
gence in cet kecping oce ef the gales cioseti, by tht evidence of
lis presiticct "as te observations he hati madie in refenence Ie
elecîric street-car lics, cable-car lices andi other strne-car lincs
operalîng on double tiacks, tat lic hati made recently in various
cilles et the Uniteti States in rcference te lthe use cf gales on the
cars, and te show that gales arc cot uscd.»

John Stephenson, who bîtilt the first street car in Arnerica,
andi wtho stibscqutntiy became Ilte lhetd of tht niest extensive
iitcufacîcry in this lice in the Uniteti States, tutti in Ntw York
last mentit, ;îgcd 84 years.

In the action ef Rev. R. hiobbs against the Niagara Fails
Trramît'ay Company, in uwhich the plaintifT sotîglit te resîrain
the coctpany from oerating their lice on Sunday, tht -High
Cout cf justice bas decidtd in faver cf tht delendants.

THE BLACKENING OF LANP BULBS.
Few subjects have given risc te more speculation titan the

biackening et the buibs'et incandescent lacîps. At oct lime il
ivas szîi te bc due te piaîinum threwli off freint tht leading-in
ivires. Then it wa-; due te something mysteriousiy- calieti «"air
washing." Sorme people arc fend cf weorkingR myslery iitth
expianatiens cf tnytMncg whtre ciectnicity or high vacua irc
cencernet, se that wiec the), exîst tegether there is a double
îcntiency tovwards tht inysterieus. Rcccly nicrcur)y vapor has
been saiti te bc the cause cf tht black-enicg, but titis îhcery
scins to have been developeti niore especiaill by Anterican in-
s'cnlors cf rnichanicai pumnps whîich de nlot use mercury. Thtere
is stili another thcory, duc, we believe, te Sawytr. accordicg te
wvhich tiîc is sortie exygen in tht buib, wthich combines with
tht carbon a-i îhe vcry high tcîîîperaîîîre produceti, then dcposits
the carbon on tht glass anti gees off te the filamient agatît for
muire, andi su on. It dtocs net malter at ail wiîh this theery
that there is ne known oxitie of cnrb<îc shich dcceîîîposes aule-
maticallyat a iow temperatute. In a vacuîum andi in an eicctric
liîîîp tht iaws ef cimistry ought, il wvould scte, te bc quite
diffcrent from tht hunitiruni laws ot Nature untier pressure îvith
ne ciectric current about. Il is possible that hot caîbon siowly
volatilizes cocsidcrnbiy belon' its mclticg peint, jilst as camphor
dots. This thcory would bc tee simple, howcvcr. Il would bc
sýafer te assume that tht difference cf polential beiweecn tht legs
tht filament causes currents across tht air space-het ra refleti
gasrs being goed cenductors-aý.nd that these catuse the carbon
te lcave the filamnîns andti l bc depositcd on lte giass. Tht
%%-oit subject requires te be investigatet crcrfully, anti veuid
probably %î'til iepay any time anti tretiblr- expendeti upon il-s
cIucidattîen.-Iondrn Industri.

PUBLICATIONS.
We wrdcoci the tirsi nurcher cf the £ntecru.A' JR'kv published in

Loutcton. Eeg.. and edited b& MnI. J. Sicpheî jeans. laie Srcrciary of îhc
Iton And &e]l Insticltu of Mtea Bnitin. 'Me new journal aimis te fl a
pesitien in thecniuceninR fieldt silar te ihal occtpied in the field cf liber.
atture by tht Ren of M(<.er 'r. jeans la a pparcntly wrIl qualitied te
nialtc a stîccess of the s'eniure. end we trust tbat tic may succeçd in doing.
ie.

i h.
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Mir. R. L Iorden liais bee-n appoinledby hie Siprenie Courit. truse oft Ille
Hlalifaîx Illumnati g aind 'Motor Contixiny.

An oveirhead bridlge 4o (cL %vide. is lo bc constructtd ntl Mile End, by UIl
Mlonîrail P>ark and Island RaiuIw.y Comap.any.

l'b Wellandi Power andI Supply Canal Conîpaîî%ty. of St. Catharines. Ont.,
arc npplying for incorporation with a caipitat stock of $Soo.ooo.

The lectIne liglit plant whiîch servei t0 liglit the strecls anda busincs,
prenîlses Of Si. Mairy's. Ont.,* was partilluy, desîroytd by lire on the 811j of
Atigust.

mue City Attorney cf.\Iontel gives Il as his opinion dit the Montrentl
Street Rnialway Coaîîpnîy havte no exclusive rxaaaing pr'avileges over th
streis of thail cily.

A i esolualion was rcccntly passed lIy the Bloardl or Trde. Oltini. rcaîniending liat a 1>11 for tic inspection andI aicisureaîient of lcrcî
1>e brougbt bcfore Il>rliaaîîernt.

*Ille Chaaaabcrs Elcctric Ught andI Power Comaapny ofTlruro. N. S.. )lave
ofterced to crect andI operaile 4o arc Ianips andI n Cire alairni service ia liat
City for the sain cf $3.000, pM year.

The Montrent Street Raiulway Coanp;ny bas t.ten grained tg 3o years (mni.
cliv ae y the couaicil of CoteAu Si. Louas. Trhe Comapany expei to hain
cars rurinnng ta Amsherst Park witiln a monha.

'rhe C. P. R. aire about ta construct a new clcgrmpa fine 300 'aiiles iii
cuitent. la connect H-aia'x wih Sydney. C. B. It is 1îroposed to lay one
cable acrossa the Sirilt cf Cunso nad one at the Granid Narrows.

A Detroat synudicat: as cndcavouning ta seclire a charter for .an clectric rail-
wuiy front Walkervilt 1 Tecunmseh. a dim.ancc Of 13 noies. The cullispany
offer 10 gise a Iongl.tsai gia-nnc of the eriy cortpletion o! îlieuntlcruntuiaîg.

The Autoniatie Tehephone andI Ehectrie Comîpany of Coanda arc said
conîcnaphaa a no less exîeaisiac îanulrrîaling thn thal of conslruciag a
nîcîaiîtic teleptione circuit froant lalifinx to Vancoîuver. a distance of 3.500 i
ililms

Mr. R. Lynch h;as resared froi thie rirai of N'ie & Lynchi. engalue anal
boîler ir.anuf.acluaers, Hanialion. Ont. Thac business wilI be cairricd on
uniter thse nianigenîent of the renîaaning parlaiers under thse naalae of
Nie. & Witfacîd.

The Town Council of Edmonton. N. W. T.. recentl)- resolved to seek
legasîlion for the establish ient of in evtie railveay «ysten) in Ledraonloaî
ant hr vicinity ant 1 provide for ils operalion eather by thie anunacipalaîy
or by a coanpany.

'l'b receipis cf the 'Montrait Sticet Railwny Comipany for juIy last
execded Ihmoscf lthe previaus year by !5.co .ruMe nunaber of mailes
tr.ivclite l'y ltse cnrs in july. 1893. was 282.696. as compaired vth 91.601 in
t892. The -Royal Elcîric Conmpany arc t0 faîrnisis the Street aiatw1y
Comaspny with S00 adîlitional horse power

Mr. Btert C. Lc. cf Pittsbuorgh. P.'.. bas been appoirNtan cîcîrical
engineer of lthe Ottawa Stret Railwnvy Company>. Mr. Lec is a natave of
Cina. but has resided for sonie twenly years in IAmc.riea. andi hat traveltd
extrnsavely in Europe anth Ie Uitedl Siases in the inlerests of the Westing-
house Company'. of Pittsburgh. He as salîl to bc a anost compelent engincer
and clccirician.

MOONLIGHTS SCHEDIJLE FOR SEPTEMBER.
Day of 1 No. of

I .... l. M. 7.00 V. Nt. 10.20 3.20
2 .... a 7.»0 oe 1100 4.00

. ... I 7.00 Il 11.50 4.50
4 ... - 1 700 A. M. 12.50 5.50

5. .. Il 6.50 et 1.oo 6.1o
6 .... 6.50 .12.00 7.10
7 .... 6.50 et 3.20 8.30
8 .- 6.50 . 4.30 9.40
9 .... 6.5o . 4.40 9.50
Io.... l 6.50 of 4.40 9.50
Il .... * 6.50 se 4.40 9.50
12 .... 6.40 s.4.40 1000
13 .... 6.40 s.4.40 10.00
14 .... 7.10 et 4.40 9.30
15 .... 7.40 le 4.40 9.00
16 ... le8.20 c 4.40 8.20
17 ... le9.00 's 4.40 7.40
18.... l 10.00 I. 4.40 6.40
19 .... 0.50 .# 4.40 5.50
20 .... 11.50 .. . . .. 1 5
,el............ .......... .s 4.40

22 A..I 3.00 's 4.40 .3.40
23 .... t 2.20 s. 4.50 2.40

24. s0 13.20 ss 4.50 1.30
15 No lit. No Iighît.
,6. , No lig.lt. No 141,1îl.27 ... No lihtlîî No liohî
2S.. . . m. 6.20 t' .8.20 2.00
29.. . I 6.20 's 9.00 2.40
30 ... le6.1o 9.40 3.30

Tom), 66.5o

2'he Tizird Con venion: o./ Me Ganadian E/en/ritai Asociaton
at Toronto, on Mhe 1211, 13Ih and z1h, Pronser Io le the best
lithIas yet beenhelrd. IVili pou parici3ale tlulie /lea:sureanmd

,rof ofiMe occasion ?

THE RELIANCE ELECTRIC MFC. 00., hTOO
JVA TER.FORD, ONT.

MA~'UaAerkE Op I A. KINVIS OF'

M3LE lm E -OT IO AL 

FOR 14GIITINf'? A1ND) TILt NSAISSION OF 'O IVER.

Arc Liglit
Dynamos

and Lamps

Direct and
Alternating

Current
Incandescent

Dynamos

Power
Generators

and Motors

Station
Fixtures

and
General

Supplies

W-RIT1E FOR RIRTICULARS AND 1>RICES.

-TORONTO OFFICE:

106 Kinig St, West.
MONTREAL OFFICE:

749 Craig Street.
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Some Particulars of the Process of Manufacture.

~ A1< I N: ai eleiienta-y substance, occurring ain nature uncomnbineci, .as tlic diamiond anid minerai plummîbago. ht ks illuc
.a,., c aidant, imwfr il a state of comuination ; tllas il occurs in nion -. villa oxygen in thic carbonic acid prescrit in flie

aîmîmlospiiere, andi In comnlbmn:îîmon with oxygen ni calcium, fornis in tic shape of limiestone a larg'e portion of fice eartli's crust.
it niunion in;mimîi wvith lii>'drogcîi, it is Ulic chiief constituent or coal ani minerni oiis, and aiong witiî oxygcn, iîydrogen and
nItrogen, as au1 abuindant ingredient of avaniais ani stili more so of plants. It cxists in severai :ultroj>ia fobrins, flint is,

a formîî'. wlmîci (11<er (romn caci cailler ini mnay IpIimsîcal aid soutie clmeilîicai propcmiies, but whli iîvertilacicss conisist of
noîlîimg but singie elemnlent.

WVood car>om, or chmarmoai, is 1prepa.rcdl by lîcaîrnng wvolai in iron rctorts as lomng as it evolves anytimg volatile. \Vlien coal is
trc.mted mit Ille saie ianncr as it is in tlic mamîtfacture of coal gas, tlic exccss of carbon is in like mianner lefi bwehind, foring a
liard siinimg li lit soliti, vaiticd as ani ecoiomliicai ani powerfut fimct. Thmis substance, wiiicii is literaliy clîartred-coail,and thlerefor«e
bhet cleserves tC llte of charcoal, goes tieîcrtlieless b>' tlic namlle of toke. A varmety of liais miateriai is fuind ini the upp:er parts of

tlic gas rettirts, aind as probably fornicd b> the decoîmîposition of gaseous <otiipoumîd(s nf carbon andî liydrogcîi. Il isv eiy liard andi
îoroms %villa aimnoît a1 mietallie lustre, and is a good condmctor of tient and eiectricity, but daîis is of littie %-aluie, if any, in tlie carbon
business. i lwvr25 lier Cett. of dtîms roke IIIImI Wîit 75 per cent. of petrolcumni coke, as saut to îîî.tke a good c.mrhom for low

tenionvrk.Asitler arityof tis miateriai is obtaincd fri lot regiors, coiiomiiy kmîownla petrolcummî coke, Th'lis isa
tacpodmt or tile oit stilbs, amdui fitle ont>- kind uscd toi amîy great extent mn the nmanufacure cf carbomi points for tlic electrical imn-

dîr.I t is of primiiamy imiportamnce tlîat flic coke, and ini fici ail tlie imîgrediemîts used, bc alisoliteiy. frcc fromnt impurties Suîpir,
r nmuit flimrt- -sucli as slhale, samîd amd oiller foiecign allaiter wvimiclm b>' caress liandling amia, get in -afre file imîptirimies frcqtîinily

milet with, but stamliir is by far ftic worst tlic carbon mîîaker lias to contcmîd witiî ; but by using the very best of coke wiîici is ni)-
tammîed frntî 'mîl .tmiltms, trouble fromnt fins baourtc as redtmced tu aî iîiiiîîunîra. mrc otier constituent of catir cariion tç pitrii
"l'ibis kN fmuide fromnt coal tac wvilîi is ;a by.prcduct of Ulic gas cetonîs. It mîîay aisoa bc obtaincd fromîi blast fîirmaces, but tiais kind is
mllcre or les%, comtiîamîmmatedl %imlma mcomî amni fiîrefore ms tmnfit for finms ciass of wcork. Patchî for tfins particular 1pucpoi;e ms ciiffmcuit tat
abitai, ab tlie mIakers (Io not cace tu expose îhiîer mlt tu iligli îemipieriture necess,îu> to dcii e out ail of the~ ciïl. andi redore ilt
lie Jar( er %sitl c;mi

'lmeI<'iib %tep) mm e pîobýc"s of Iantifacture is tliat of crusiimîg tile cokec. maîis is accomiplisiieci b>' lmans of a machimne somîîcwliat
t, nppcar.tnte like ai mmmatinîolit offee nmil. l'lie coke cornes front inhs crusiec Io about the site oi coamie gravel . il i% then :îutoinalicaly cevatcdl to .

lamrge tan in flime upper part orfmimc faclory. and front there il is conivcyral ltI a arge iran happer itîiated directiy avec flic eaicining relocns. Intu liiesc the
gr.inml.mmed coke a- condiieteci by- iittis of spahIs %villa gaies arrangeai to contrat flic flowv of miaterial int flhc seî'erai aforcrnîenticie rc'lorts. i'imy arc aleu
scalemi up. ilcrcliy pn'.ventmng comblustion. wmîh ll ie exception of a few vents ta a'iiow of the escape of gais. arising rami flie haaimg of the coke t0 a ste of

Imcandescence. whlmch point ms renchemi ini front twcnty-four au forty.cigit iioîrs after firing. After this if thc coke is flot pure il 'viii Il-- (aic ta la ive cakeci.
neccmilain an o cases Imle tase, or baîrs to break ml mmp sufii'cicnmiy mo ralow rclii brimg dmwnr front flic retorts. If pure il imill apfflr cris p and dry and
Io have suffeec a lois el to a grmnulaItinR
i imigalt Of ;%bot 30 process simimlaîr 10 thât
per centI. Aller elors o~e f the coke; fmnaliy tic
have bren driwna suffi- , fial il aI a close çitout
rit'ttii lng tri allrow nf silfic reion
coomflg. ilîcîr cor.tenti %lathtr oecinl

are, 'lrv'tte'i Iom Illu' nl dlramin. tipon the
imtg depriment nutmnplta Fib

rimn ilI, .,,mmplatme n ni thissae
Fr'encht hurt' motis mn. Ilme success if tmhe

clima iniu <'i ... rbttre rarion grentiy
signali t 1 ihe grisa depencis. mn acfladir
nîjîl chop stones; baiera grett secret lacs in
miromiiîi mi *lk boier fle mmxiq. WCe railî

,.eparmtimg the co.îse bemîer underiamîcifmic
front fle fine. flime skili anti carte reqmircd
formner telurning Io I0 properiy atiagm
ale nmailiing miacinme. vitale the mixitre %%-lien
Ilme latter hmemg comm. w c rn flit cadi ar
vryett t0 flmns wiii .. , ue or gmain of coke
%uial> airrangeai tntî hmave ils iticiviui.

%spoul. aver setîles front unl doailing of pileh.
wic il mInay lie dtwnv amnd il nmal, ie mon'sî.%

tnul wm'ighmd -a% -Iupir ing to iearn aa titis
cdi iy ttmming dlptt. cutic b grotmnîl si fine

parîdiav mi dense. 1mai5 only apus'.îr aitle site aif
sol %.ry ,,,ttpandn shos. To Ob.îi

tiry' ttti i uppemr.înc thi'sc rcsîltî mime mîm.î-
&oit;ch-tt rî'scnmbltng lermals are carcftmily

cuiîta - pecia. 1im îtroportiottedl hmy wctgit
mtaîctiami. wite n mi anti plareci in -a mntxmng
r.mc the f..ctory. ms blamrl. Tiis a aroînt.
mmtasdl lt etuic. imold imtz eas iron cylintler

mogz about io ii withimî which revols'es.
"Can lii itnboe in flice saine direction

tmp ty Ille tilera auto a1 -ic iieas fai nas the
convretlnt site for cyimdcr. ani inmicpend-

h.indltng. banal sîthjet- col shafi. t0 îvh'ch arc
asttachred armîts sa arnmngrd fat e ver part of flic harrel is ce'rcd or swepî in catch revoluatian. This is aittachei ton a urace in such a way thai flie nlues
bIbi,' fle whole circtmmifetence of miams barrel. maintamntng a untfocm lrnperaitur, of 3oo' F. uvhich ts necccssary la bnang tht pitch le ia ilmile 5ufficientiy

plastme for amigaaamon , tt> mnultes ms the filli- reqîtmred for catch batca, wiîieb woulîl maket about i.cioo cariions. From this machine il s tatken b the,
eorling mca in n rraid olii for ten or twelvc hats ta cool. litre the mixture solidifies ta such an exicol fiant i beconnes tmecessary 10 puiî'erie i agato,
le pecrfect mt lot %air moulais. 1 lits ceud as aitamneci by mocans cf a mmli, the pulvcnztngR featurc cf îvhicii ms lîvo dises bhairat inches in dtanmrttr. with corru-
gmttrd fâce plates reî'olv'nke tn opposite tirections ai the mite of fifteen hc'ndreui revoitttiats pier nîirauie (atbout onc one.hîmindredth of'î',î inch apai>t. From

%fismi l onagce allore pasaicit lhrmsîgb a bolting machine, anci thcn flnimng is way doîvn graiivmy ltmbes îo a tn on the tboon belomi (whîch ms mhe moulding
moont) di asc-efuit> wctghed ott tmy the worknmien on pecculiar ball1e scalles uîith cci like diais, in quintitie juil suficieni te f'iil cati motîlti -as il camnes hot
fronàt utenovn. Ji lavmng laern prcîmotisly lubricateti wiîh sortie hcavy cil., as nou- rcacy Wo ils charge. whiclh the operator places mn il ac iork etcniy ovec
lme ivholcisurface wai, a SP.m1llmA. ta ansure înaformi:yordensiiy. 'l'bc corc top imait is plaer! in position andtihle mouid mnd ils contents passes for a
few moments mito an oven. ailc tcntperature ofv iîch 's about ' F. As mean -as thic mixture ha% beconie quite adiesive the moumlai is piacedl mn the
hvatmiic pre-s. anti s.ubjccicle mi. pressure of severni hundrcrlns. 'ic omotild is new rcmoved andi openeci. and ive have -a corrugaîrtd card contahining
imîeen or ctglttera carbons. cacm one bemng joincxtita ils neighttor by -a fin îihich is inevitably faraued when subjecieti ta flic enaormous pressure beore men.
ioncal. These carils mire pl.îced on plaies which arei (mttd l0 recive then perfectiy-. These plates wiîh îheim' contents arc piled up andi leigits pl;tccd

ilireen bu pe'n mrng. WhVtn cool îhey ire broken apart. gaugcd for site. cuiicd. anti the fin secapeci off. Tue1 arc thcn laid in the fumnace for
taktngTtsfraem etnîîi in shape. ,3xii. fourr (cet ticep andi made of lire brick. andi is similar te a large v.a set about two.thirmlî beiow flime
sutrface of Ilte cnt-th Ome t Iis wien filied la pi.seced a doôme shapcd caver. suicientiy iigh above mhe çand an<l aile wid coî'ers the cnrthon me ailoti of a
ftr passage cf the flammes. mindi umhims s cnltnued by flues bonck îhrcugh the s.de amui nlto undcrneatb. abmus complceiey enveloping the bcd' cf the fur.
taxer ire eimrlons are earrfuliv piaceti on the furince andi separa i(om catch ailher wlth wishc sanci. Sonue days are requreca t0 commleîiy loac a
ftrnaee. as trcah sectioîn îîiii bold aibout iî'enty.five iheussanci cairbons. lli cover having heena placet imn postion andi scalled with lire dlay. flie tire as now

%iatied caide ail be.ng ilie aural iie ais, %%l as mn the case of the retorts, and inaouiirs' aven, If the resihîmince of flie samples showvs abat thc contents
cf fle fumnare baive bren sîtifficirntly bauuiýç. i usbnlautueci. lime hot cariions bang bandieti witl forks. 'v'hcn cold the>' arc- sorted. the f'tnt andi secondis
bring e*asmy detcrmmned tv rotlmg on lm-el sIel plates. Aftez tiin tnspecion ilmey are mati> for tie plaîmng raolai. where tie>' rea'c4vr thmir copper cat ta),
tairai htinc tri imsltn viti i na a satmtmird soltion cf suiphale ol'eeppm' Th1ese vais. or mrbic, fiacre airc scierai dezea. aire conneeted in set'ici

maimh a iur nty amnpec const.ant dlirrrel dynim. i wenty minutes ta hall an bot ms the amem reqtred îe campletc ihis plimg process. Thcy aire thcn
wrasird mn hoet andi citi %%-aer andi pîsceti on racks te dry. mifter whidîi tht>' go ta the picing depatrimeni te bc rohleci in paper .md boxeti for sîtiputent.

SOLE CAMADIAN MANUFACTURERS:
THE PETERBOROUGH CARBON AND PORCELAIN 00.

l'E T.ERR O.OUG.IJ, ONT.
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PETERBOROUGHI GARBON AND PORCELAIN CO.
AfANUFACTURERS OF...

CARBON POINTS 0F ALL SYSTEMS 0F ARC LICHTS,
and ail kinds of Porcelain -for Electrical 'ard H-ardware Lines.

Th71is cornpany are now iaking a carbon equal to any madie in die States, andl guarantec
satisfaction in evcry resPect. Thce folloving letturs, comprising thie Ltrg*st cuinsuiers in Cd:1adà,
wiil fully substan iate the above statenient, and we kinclly solicit die wvhole Canadlian tracte, ofTer-
ing die assurance that we wiil use ev'ery effort to please our patrons:-

OTTAWA, April 24;th, 1893.
THE PETERBORO' GARBON AND PORCELAIN CO., Peterboro', Ont.

Gentlemen: In reply co your request we now have the pleasure of certifying to
the good quality of the carbons you have been supplying this Company. We have heretofore been
buying from the Garbon Companles of Cleveland and elseiwhere, but the last lot of 200,000 whlcli we
received tram you, we fourni gave us better satisfaction, both as ta lite and light, than any we have
ever had. We think it would be but a short time when the Canadian carbon market would be ail
your own. Yours tuy, THE OTTAWA ELEGTRIC LIGHT CO.

(Slgned) A. M. SPITTAL, See'y-jïreas.

J. W. TAYLOR, ESQ., TORONTO, March 16th, 1893.
Sec. .Peterboro' Carbon and Porcelain Co.

Dear Sir: We would like you to increase monthly shipments of carbons, as
our stock is getting too low. lhe carbons are now giving us excellent satisfaction. We shaîl ho
glad If you èan niake à monthly shipment of 150,000 for three months, which will Increase Our stock
sufllcientiy, and thereafter shlp 100,000 per month until further orders. Do flot fail to send at least
150,000 or 175,000 this xnonth. Yours, &c.,

THE TORONTO ELEGTRIC LIGHT CO. (LIM.)
______________________J. J. WRIGHT, Manager.

J. W. TAYLOR, ESQ., MONTREAL, February 22nd, 1893.
Sec.-Treas. The Peterboro' Carbon and Porcelain Co., Peterboro', Ont.

Dear Sir: In reply to yours of the 2Oth instant, 1 beg to say that the carbons
which we are uslng at the present time for aur city and commercial lights are glvlng us entire satis-
faction, and 1 have nmade comparative tests wlth the Brush (first quality) and I find there is little or
no difference, and as long as you continue to manufacture the saine quality of carbon which you are
at the present time, there is no reason why It should not displace or supersede ail other Carbons In
Canada. Yours truly,TH OAEERIC.

J. F. BADGER, Jr., Supt. Light and Power Dept.

J. W. TAYLOR, ESQ., HAMILTON, April 20th, 1893.
Manager The Peterboro' Carbon and Porcelain Go., Peterboro', Ont.
Dear Sir: It gives us much pleasure to say that we are using carbons of your

production in our lanips and flnd these we now have compare vei1y f avorably with «the best niakes
from the other side. We will thank you ta book aur order for 25,000 7-16 c. c. to lie delivered about
the middle of next wonth. We should like ta have a few samples of your one-hait in. x one Inch aval
carbons, plain, when.;ou get themn out; we think they will turn out to be an A No. 1 carbon for ail

nigh use Yous vey trly, AMILTON ELECTRIC LIGHT AND POWER Co.
D. THOMSON, General-Managor.

ST. JOHN, N. B., February lSth, 1893.
THE PETERBORO' CARBON AND PORGELAIN CO., Peterboro', Ont.

Gentlemen: A few days since we referred the Halifax Illuminating and Motor Co.
ta you for some carbons that they were In need of, and It niay be that you can get some business tram
them. We have also to-day sent a box of your carbons to the Fredericton Electric Light Co., and If yau
will send thern quotations upon carbons you may also do somethlng wlth them. We have In both
cases reconmended your carbons as being a very goad article.

Yours truly, THE GONSOLIDATED ELECTRIG CO., Ltd.
C. D. JONES, Genoral Manager.

September, 1893
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'rite ncw cefe tre uet rnilway nt peerrd î,
now unl iliccessrul olieration.

*Ih,à ncw retric uîrret milsîsY ai Kinton is
iîl.iost trady io lic put lit ipînition.

Tlitre lu on focs ait Cllathaiii a îIîoveillriit In
organiite a local (inadesett rlredric liglt coin-
pally.

"re otje f a suîialk fender- for trolley cars
lsu nqjgÎnr-sic atenticil of the litniton citY

hsi il %ni to bc tie Intention ofth2li Hamilton
Strc Rutyayf Coinfpany Io extend ,liir Une nexi

Iýb kîl U*elclplione Coniany wiII spenl sie)un otiif $3j.00 !n trIiI.lcIig crooIicd polri nnd
ixtinting tlitir polrs in London.

.%sr. A. %V. Corigilon las lx-en ilppounteal ta
saîcemia \Ir. C. V~. %Medbitry as agent for tuer
Gecicml 1-lcIctric Comipany ast hiontrcal.

%flie 1.ake Girard mica mines works nt Otgnwva
bave bren closeal down for two iionthu for dic
purpole or placiniz in positioni ncw niarhincry.

'ie Nanainîo Electric ilglit coinptny MwilI
lîarcifter mialer accUnts tw caistoiners nîonthly.
anal promnily ciut off the sîtpply lit UIl c.ite of

u5i n aarecars.
'l'bc Saidhîch. Winîser nal Anilicrstbuîggb

El,*cctric Ratimoatl Comipany airc seckit n siteUi
couicil hei Pr"","e~ of cxtetidiaig gtir ronIci

the Cianadians I'acuic Riiilway.

'flic C. R> R. have coinicnceti dit consinîr-
tien Of a tcIr rnphî)t line aloiig se So Railway.
butts giving ilec oiiiIuly mi) aluitive Une l>c-
twetcn ie souith.ast anal thea wcat.

.11linKIS nte teriplione linr bce% as aa 'ison.
il. C.. liq Wa n pjîcascal by Uic C. Il. R.. ulîo,

wjhl operate it lin conncction wih tUsir tclerr.ipb
linr to New Denvser now linder construction.

Tuleratonto Street Rnulway Company is look-
ing foratultablc stccf whiichI tect afoundry.
the intention being t0 nmanufacture everything rc-
qauirm l £ the w:iy of appliances for dte rond.

leCity Council of Frederictoni, N. Il.. bas
accepical thte tender cf the lisssh.Swîan Comîpany
to liglit the city willi so arc liglits Of 12.000 c. 1)..
at arosi of $2.000 'llit plant will br unst.sllca
On1ce.

l'se NZonirral Sirct Railway ConspalY 11aS
bren» given an eclus vc tlîîrty yc.rs« franchiisc.
for ile consirition ,tndl ,peration of nu electric
street railway in ie town or Cote St. Antçinc.
iînd aIse exemlption, froit taxes for the Sainte

pergoal.
Mfic court bas dkimîsscd dt mîotion broi:ght

at the irsbt-aisre of Afr. John Kay ta quasti the tiy-
law of the l'ownshlp of EtobToke granting a
liontis of sao.ooo tri the racronta nand Nliiîcc
1:lectrir Raîlwav. l'le bonus %vils accordingly
accrue ta, the railway and insure the comllci-of
of the criterprise.

cls ciaployea of T. WV. Nes & Co>. andl
large nuniber cf thicir friends belli thvir lirst
anntal PITU piti . !t. Rose. On Aug. 241h. %%hich
was largely atteadral. Ar. attractive programmenî
fi.sd bren atmang.*( by) the( coniliit'. wiîicb in-
cludel races anal athsictic %prs as Wcll -as a1 base.

11,1l miatchi bptwecit the lElectrics anad Clippcrs
ssliich reulted in sice defent of the lasser by a
scoreof il o 9. 'fleiciOe w-s anio055siiccrss*
fAid une. anîd wis tbototighly enjoyeid li aIl
;srtseit.

TORDONTOI ELEOTRIOAL WORKS
MannaCtlrilçIElectricia'ns and, En giuers.

Dealers in Electrical Supplies.
Makers of Dynamos and Motors.
Dealers in Electrical Books.

35 Adtelaide Street West, - TORONTO.

Wm. Kennedy & Sons
Hydraulle and Mechaleal

OWEN SOU ND, Engineers.
ONT. Sole .i(asenfauvrs in Canada ofl

The" New Ainerican" Turbine-
(boi -riicdhorizontal)

which is the YM trest kind of
I.ter Wvher for driving clectri.:

machincry by water power.
Special attention given ta ste
armnqcrncnt andl production of

Superior Gears, Shîaftlnaq. &c., for
Electrie Stations.

SOLt AGENTS Fou
Fruen's

Water Wheel
Qavernor

. At. HARRISON. Il. A. SE VLER.

Montroal Elootrical sgpply Con
781 CRAIG STREET, MONTREAL

MAN UFACTU RERS AND CONTrRACTORS

ESTI.%IATF 1c GtVE ON

COMPLETE INSTALLATIOX 0F ELECTRIC LIGIIT PLANTS, ETCe

GENERAL ELECTRICAL SUPPLIES

Fythaeany pipes or boilers tincovercd, yotî are
loigon saine at the rate of Sa cents evcry yens on

cach square foot of surface exposed. Bly having ilhern cov-
ced with our 21invrai JJool Sectionul Covering

- * >ou %vill save 83Y of this loss. The saving thus effcctcd
in fuel %vill in one year more thaît pay the cosi of cover-
ing, whidcli -te guarantce te last as long as the pipes.
Our covcring is the bcst fuel saver an the miarkcet.

eaxA~NO A 1.et ~ ~1î î~ CO.. CANADIAN MINERAI WODL CO, LIMITED,

Cî j. . SOi.IAets inpg 122 BRy Street, T0OOTO.

VULCANIZED FIBRE COR E sTl&B3LISIME II 1873.

SOLE MANUFACTURERS OF BARD VULCANIZED FIBRE
1»i Shieet.s, Tilbes, Rods., Sticksýl aWd SIpeciai slwPes Io or(le). Coloi*s. Ietd, .Blackel aîle Gî'cy.

SEIl> FoR CAT'ALOGUE A\NI) IIRICES.

THE STANDARD ELECTRICAL INSULATINC MATERIAL 0F THE WORLD.
F~Gîru:WILINGTN, EL.OffGE- 14 DEY 8r., NEw YORK.

Cgt4Rt)IAN EillECTRICAL eEWS SCI)telllbcr, 1893IV. -

f=aGt.oru: WILMINGTON, DEL.



Packar.-nd Lamp Go., Litd.
The ONLY manufacturers

in Canada of a stricty..

HIGH G;RADE LAMP
FULLY GUARANTEED

Ail voltages and candie powers carried in stock,

90 to 100 Kinlg Sta 8 a a . IVONTREÂL

september, 1893 cReAlDlRr4 F-LIECTRICAly NEWS



T*OMAs AJiEi:ARN. WARREN Y. SOPER.

Contracting Eleetrical Engineers

ÂHEARN&J SOPER

CANADIAH REPRESENTATIVES OF TIFE

,Westinghollse Electrie & MI'go cou

Slow pe

Single and

Multiphase

Alternators

Slow Speed

Direct Current

Dynamos

and Motors

Electrio Railway Equipments Complete. Transformers.
Ce/ebrated Shallenberger Electricity Meters.
Sawyer-Man Stopper Lamps.
A hearn Electric Hleaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

NOTCE lie Westinghouse Alternator is the on l enao
NOTIE& O itstype in wvhich the Armature Couls are removable

;ind niax I )c kept in stock. Couls ai-c lathe wvound, thereby secuing10

thu i(diest insulation. Ail armatures ar-e iron clad.

* ~ ~ ~ ~ 1ý ,~ F I Z '~F lh/il À <' Nl ZXt* / 1. . II'I

AHEARN & SOPER -OTTAWA

C.qNADiAI4 BLECTRICAL 14EWS september, 1893
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'Flic Pontiac reîepîione Comipany ploposc Io
etenti ihcir systemt to Pcniibroke. andi wili put in
6o telephones beiween Guyon andi Fort Caulonge.

Inîcandescent liRhting plants %vill kc installed
;i Sînicor. Ont.. by te present locail ligliting
canipany antd also hi the Reliance Etectrie NIfg.
Comspany. of Waictrford.

Col. Jamses N. Clark. of Windsor, Ont.. was
in Londlon rreently iooking over t possibiliii
for oblainlng an elttie sircet raiiway franchise,
aînd submied an offer whîicit he Council is con.
siring.

l'le ensiemn nicnikrs of the Elecirical Con-
gress iield at Chicago, eiîoyed a ride over the
S'iagarn rails Park and River Rnihway on tbe
201h of Atigust. hy Invitation of Mr. A. Ws.
Girant, the nianager.

The cniployces of tic Roliil Eicrctric Conmpany.
of Nlontre.l heci ti cir fturili nnnual picnic i
Otîerburn Park a few days ago. A Irngtuîy pre.
gramme of sports wqs crarrird oui. à1cisrs.
liager, lienshaw, Hlunt anti Siarr amîing its
jurigcs. Flic day %vas one of nituch enjoy nient.

l'le ciîy cf Wsindisor bas grantcd the Sand.
nîscli. Windsor and Arnherstbîtrg Eleciric Radi-
Waly CO. a 20 yCrrs' franchise. te company
agreeing t0 pay ssoo, pcr year for the firsi ten
ycars and $tooo per yeair for the balance of the
terni. Mr. Ws. J. Puliing ks the Sccary of the
conmpaay.

The Citaudiere Elecîric Light Comîpany. of
Ottawa. have decideui to procecdtia oncc wiîiî the
ereciion of their new powcer station. Afier re-
ceiviag tenders for the necessary plant. tise coni.
pany ,teci1icd t0 pu the mîachinery in ihemsctvcs.
*Fli station wiII ke equipped wiîlî a î.aoo h. p.
plant. and provision made for future extensions.
'l'le building and plant xviii cost about $2o,ooo.
As a saféguarci against ilyir.g sparks seîting fire
to the itinier piles in thecneighborhoZd, il is pro.
posrd t0 creci a chimaey 12o fet higit.

A Wccty. Joutnal of advanct: Informa.
tion and pubie works.

Ille recognized nmedium for advcrtike.
menti for *T'endrrs!

I
I

F. E. Dixon & Co.
NIîANUFIACTURERS OP~

LEATHER BELTING
70 KING STREET EAST, TORON TO.

Headquarters for Electrie and Dynamo Belting.

WVc have the foilowing Leather Bielts in tise in tic worics oft he
Toronto Elciric Liglit Co. :

One 36 iiicb bclt 98 fcct long.
(T'his beit bas1 bren in constant lise since Augîîst. 1885, andi looJ<s

good for another tra yenrs yet.] Alto
One 36 inch beit io0 fcct long. One 38 inch beit ic fecî long.
One 36 ioch beit 1 23 feet long. One 24s inch beit io00 fret long.

And over i500 fcî of 8 ioch beiting.
111 the above bciîs .îre DOUBLE THICKNESS ami art ail giving satist.iction.

Thé 38 Inch brut is ti lirgesi kilt ever made in bis Province.
'rite following Elcîric Companies arc also using our Being:

The Toronto Construction and Electricai Supply Co.
The Bail Electric Liglit Co.
The Hatmilton Electric Liglit s.& llowcî Co.
Trie îNiagara Falls Eicîric Liglit Co.
W~est Toronto Junction Eiectrtc Lliî Works.
The St. 'Ihornab Electric Light Co.
The Barrie Electric LiglitCo
The Berlin Electric andi Cas Co.
'Fhi \Voodstock Elcîric Liglît Co.
'rite Manitoba Electric and Gas Light Co., WVinnipeg.
Tise Goderich Elcîric Lieht Co.
'l'ie Mat.rkh.am Electrie Ltght Co.
Thse Oshawa Electric Light Co.
TIsc Orangeville Electric Light Co.
The Port Arthtir Electric Raiiway Co.

1%ND OTHaRs.
We are the only Beit Manufacturers In this Province who can show

Beits ofPOUR 0W Ni MAKE whlch have been In use AS LONG AS FIVE
YEARS.' We can point to beits of aur own make in THIS CITY ALONE
which have been In constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are stili good.

%s'c;ire prepparedto furnish I3elisofan ysize. to or ireply. or any
wvidth. Evrcry belt fuliy guatr.initt'd.

Scnd for Discounis Dixon's i3clting 1lland- Book maiicd fret: on application.

Lake Girard Mine.

LAKE GIRARD SYSTEM 0F MINES.
- Nellie and Blanche Mines. - The Horseshoe Mine.

CONTROLLINO 2,500 ACRES CH-OICEST MICA LAND.

'te L:\RGEST USERS in Ille United States ire an Oug<r AIiS CUSTOMIERS, andtit eîstify to the
excellence of otir iniaterial as weiI as to otir POIT SS()F 1)E-'LIVERN'.

Ail MiICA SIlII lPED 11V ]EXPREZ-.SS, and sales msade at iR Si NCIU 1)1NG AiA. CHiARG;ES To ri~0
I)ESTI NATION.

Whybu' îirtt'imM 1I)iEN Natnd pay COMMNiISSION, %%lien yoi c.tn I)1E-A . II ET\Vilii THl E MINES, andst
reccive youtr 'MICA AT FRTIl'ANI>S?*

\Wc aie preîîarcd to SU PPIX the rcqîîirctnents of S.NiAiI. I*SE-RS, «)n adv;întagcoo., Xcrroîs, iooking in theFiRE
;Ro(wruI of thecir BUtSINE-SS.

(>îîr i>EE''STOCK 01- 'M ICtA actîtally minttîdECE 300 'FONS, antd tit-, 1<so, .\I.FTER.,I A N*\Z. R
S VEAi>V <li)'RATIO(NS.

A 1.. S IZ ES A\VA ILAiI.E, anme w C'iii titiicr cutoît z 10 ir in rotigi .phm :-hct', %wmtih cd g C% trinie ti m iitrit if 11 isisoîl, à
it î~t t. Wc %%ffl tit 11m7 or cgnlîen of ifurcle, wiireill cctie(.

St-îsd :1, 1 sA \1 PIA: t Ri ER %we oilv ;%,I a flir tmal <us tinte c m ti ne U..lCtmre c. mt .mfr.îul o'f Im,Idl,: ý(ilm lit.i

DON C, WATTERS,

..Septeliiber, i8o3 CANADIAN ELECTRICAI, NEWS
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Il I proposd Io extrnil thr lir,niford Strel Rnilwny Io Echo PJAC@-. and
possily ta Ilow t'atlc.

A lierson giviimt the naie of Cm . % Wst. anid hamling (romx Toronto.
wa% recently sumnionet brforc the court nt Milton. Ont.. (nr scifing R B N & S D E
flhottlecd Electriciy - for' the cure oft a raricty of discaes. M'est was dis.
chafrgeil with a caution.

The wter recutred fo tîhe bic-an plant of the Consoldael~ Lltctnc Co..
of St. John. N~ W. *bas to bC bruuglit from thc hqrbor. a distance of ;~oo,
(cet. l'ho tirent risc and (ail of tIse lido iakteï tit R sonmealat difficult
ratier. A Iitiiipng station was built on thr end of tIse wharf nt te foot or
union street. In titis wn-s placed a geareil dupica power puinp manuitc.

tured by tIse Norslîcy %Innufacturin, Cosnipany. ofloronto, weighing about
six tons andi wittî a çapacity of t.Soo gglion% a minute. l'ho large psînipW
luis tu mse the wattr lmy suction andi ibrii force It tu tIse station. AI low **\D T ý-AL7 f OT
wntcr the lîft is great whuiie nt higi, tide il is ~igtit. ruîe punir is operateti7,P

u>y a 3o.h. p). dynamio sttmtioncd with the power station maicluntry. True
condenser is wh.it fit knoîsn i a surface condenser. and ism sinflar in drsiga
tu those useti on oc-an stenniers, but insîci lauger.

THE HAWORTH BELTING CO*

MANUFACTURERS

OFF-ICI' AND) FACTORY: 9 AND ii JORDAN STREET,

TORONTO

EcoxlM«Iomize spmce «»r suaft;lng Iby xanixig
WATEROUS GRIP PULLEYS WITH DOUBLE DRIVERS

' I1À ,' & , .'. , o ' % slt, n il uî ,..f 11'. .~ n 'j'1 1, lifdeeii' tat$InKfnqst(in. iinifon. Mfontue ai. Windsor. Perth, Stiih»WTslUOBA
F,îils iWnqhan?. &.. fitit-di',ilh ouit qrip>puilrqis qais and cuplings TEEOU 5BR ORD, CANADA

CANAI)11;r4 r=llp-c-rRICAI, NEWS Septeniber, j893
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The Canadian Offce & School Far niture Co.

SI'J.tdm USJERS
l>estritig t1eêq serricc of CO.lIVIiTVXT EN-

<liNP .>tsil' of abill da,,<. rail. ebat

111>t buI <i))11118g ta

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

A. E. EuKiNçS t'roesdnt. cnr.- Boiter Inspec.
tion & Insitrance Co.. To'Fronto.

JAs. RousrSON, Secctr 'Montrent B, .uch,
14 îo Mignonne Strect.= eaîrli.

11ill Patent. Friction PulicysB

AND OUT OF-,Fe COUPLINCS
For Etectnc Light Stations and ail purposes whierc intermittent power is rcquircd.

MYILLER BROS. & Toms,
(.qaoecoratoI ll Uer Xlira. LMla ri)

Toronto Office : 74 York Street, MIONTREAL, QUE.
ESTA>BL ISIIED 1860.

THE CANADIAN LOCOMOTIVE & ENGINE GO., Ltd.
KINOSON, - ONTAIt fIo.

M1ANUVFACTUREHS OV

Locomotive, Marine and Stationary Engines

ANUNGTON. & SIM W IIII Sl'EFD ENCINF F~OR ELUCTI'RC I1GHT PLAST. ETr.

The Canadian Locomiotive & Engine Co., Liimited. of Kingrston. Ontario, tilve the exctusive licenSe
for building aur 1nroe Paient Highý Speed Engine for the Domnin of% of C..nad.i. and are fur-
r.:bfled 'y ut W~ilh =r~dg of aur Iatest improvements.

PltovInvicE. R. I.. Nov. 18,1. 1889. (Signcd> ARMIS'GTON & SIS.

THE

HAIETON
BOILER,

Ha ndlest,

and

- Economi cal

Bolier..
"'CYCLEI CAS EHOINE

IMPULSE EVERY 1REVOLUTION withozt
a separate puinp. NO SLIODE.

De--criiflivc C-talogues of gîctoe on application.

If you want to .

SELL
ANYTHING

to the wvho1esale and reail hard-
ware inerohants and mnanufac-
turers

ANYWH ERE
ln Canada, you cati reaeh them
through the
CANADIAN HARDWARE MERCHANT

J. B. McLEAN CO., LTD.
MIILUSt1RMS

10 FRONT ST. L. TR~O

GANAIDIAN EliE%-JTIJICP.Li i\IE!WS



C.W.HEBESOYM-anvacurer ad Contractor E1ETRIOAL SUPPLIES
.. . . .....ESTIMATIS i'URNISIiEI) FOR...

Wiring and Installing Complete Electrie Plants

(W'~îM:rI Mî'' 1.~x , II) M('I'11.S, 44 Bleury Street .. .. .. .

I IICTIC IC D 1 IVI!. RFS-

SOMoI4 % FAC AD( NI III .1INI.%I>?tl« %CI*t \ i L'.. il * '1 N TR bAL

LONDON MACHINE TOOL CO.,
nom»Ome ~MANUPACTURERS 0F ml&u g

1Machinist & Brass Finishers' Tools
A. Z~ ILLJMGnri4eat TORiONTO, OM T.

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH CARBON AND PORCELAIN CO.
can furnish them equal to any In the world, as they are ....

MIAUVFACTURE<S 0F

CARBON POINTS for ail Systemns of Arc Light, BATTERY PLATES, CARBON BRUSHES,
ad eti &ù.4t( rir iotrr<t. es i r >qrririr et «nt i lia, rm literie

T6 oRONTOI.RMEI THE M.0 VCLAREN BELTINC 00. MONTREAR

White and A.mbeir.

MCRAE & 00.1 m OTTAWA, ONT.
Illc.t%c mntion the \î:T îcu i--%s %whcn corresp~onding wvith Ideie

TePenberthy..
. . Autornatie 1njctr is the Standlard.

B I. 1 V 0?P F JJÎILLATIONyS! ntKpE ÂY0 OTJIBR.
In use ln hundreds or electrIcal power plants

...In the United States and Cnad ....

Seilfor ('iriegr

anil l'rire Li.tt. r' BERTHY INJECTOR CO.
Factoni at Windsor, Ont Office: DETROIT, M/CH.

CANADIAN r=L'EcTR'cqu NEWs September, 1893


