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TNC SMITH PREMIER TYPEWRITER,
THE EDISON PHONOCRAPN,

A NI) T11iIft 8 vi'll'NI.

HOLLAN-D-BRO0-S. & -YOUNG,
t,40 NoTRK DAImr ST.. MOS'TIIAL

CORRUGATED)

FIRSTBROOK BROS.
Kingè St. .east, - TORON TO.

%VRITIF FOU< IARTICULARS.

*nonduobic works.
mThe rognizedme.lium for advcrtt.m

men for ,Tendeîsý*

-. or -eo

S.2EAM us.2 RS
Delri'qft M/e scralcer of COYI1Ir1TIVT EX-

0I.V-EI.I<8 of aîay rias*, cm&a obtaln
sober, inateligenat andc reiaZ.le

menc,, by applylag Io

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

A. E. rE-Dxîss. President. care fflier Inspec.
.ons & Insurince Co..'lToronto.

JAS. RourmTo?%. Secresary Montrent Branch.
14-.0 Mignonne Sircet. NIonircal.

F. E. Dixon & Co.
MANIi \FCTURI 1S OF~

LEATHER BELTINC
70 KING STREET EAST, TORON TO.

ELECTRIO LIGHT AMD DYNAMO BELTINCI

WVe have the folloving Leatlier Blelîs in use in the wvorks of the

Toronto Elcctric Uight Co. :

One 36 inch helt 98 feet long.
One 36 inch beit 100 feet long.
One 36 mlii belt 123 feet long.
One 38 inch beit ioo. feet long.
Osie 24 i buit ioo fet long.

And ovcr 1500 feet of 8 inch belting.
Ail of the above belts arc DOUBLE THICKNESS. lThe 38 inclh

belt is the largest helt ever made ini this Province.

V/e ore preparcd to furnish beits of any size, iwo or three ply,
up Io 48 inches wide. Euery beit fully guaranteed.

SEND FORý DISCOUNTS.

Dixon's Belting Hand-Book, nailcd frec on appulication.

Presîdent. W. F. HALL. I.o',no,". E.NG.
Napiance Piper Co. i>IInIaîî.U.S.

THERMqOLYTIC FUEL COMVPANY
NA P.>.&NEE, - CA NADA).

E' "CORN ELL-COODE 1 DEVICE
FOR STER9M SOILERS ÏFIND FURNAGES,

giv mg more economical rcsults titan are obtaincd by naturi daughit
or any ollier systecm of using ftîuls.

" *~ .~- Incre.ised stearn ng caipciîy ofboilers Eronamy sr cnrnbustion ol coal. Las), worlc for
-~~ fireman, Simpleicle dsign. EatsiIy applicdioa .nylboiler * Durable; lnexpenslvc.

CO]RESPO\I:>.ICr- SOLICVIFS). SiEs» FOR CIRCULARS.

SPECIAL PULLEYS--ý,,-.
ZZZZz===FORELECTRICAL PURPOSES

Our PulIey Is 110w In use In MOST PROMINENT STATIONS throughout United States anld Canada.

NDMFOR DODCiE, WOOD SPLIT FIJLLEY ON.,
ESTIMATES. Office, 83 King Street Iest, TOliONTOVT

August, 1892
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THIOMSON- JOUSTON
INTERNATIONAL ELEOTRIO 00.,

1BOSTrON, MA&SS.
livutii: titnt)tiiitt: tui .1 d S i.' uuaîuufa..îa antd prep.îrcd tu uni.ititif..ttrc .and bell uutder the '.anuous Letters l'atciL pf

Ime o11Clh(I% ni'.. IlCld or o'.' u'c< by the Comnpany andi through uts Agents ini Canad:a.

The Toronto Construction & Elootrical Supply Cos
Offérs for sale andi solicits ordcrs for the followiuig ap>paratus:

Alterna ting Incandescent Dynamos, Mo tors, Rallway Mo tors and Equipments,
Con tinuous Current Dynamos,
Genera tors for transmission of powe>ë,

EIec trio ReciprocatingQ Drills,
Arc Lighting Machines.

lThe Iîbutbe m1aà bc obîaicl .ît reasonable prices by any person ieqtiiring thQfll, froîn

THE TORONTO CONSTRUCTION & ELECTRICAL SUPPLY COMPANY,
' I0I IlIA IQ U A RTERS A RIE A I'

No. 63 to 69 FRONT STREET WEST, TORONTO.

KAY ELECTRIC WMORKS
NO. 263 JAMES ST. N. - HAMILTON, ONT.

NIA« tFACTUkIIRS OP

DYNAMVOS
Fo)- Ar-c and Dicitoffcecent Liglitillq.

KOTORS
.Fè 1-8 Rl. P. to 50 Il. P.

l.I LLk 1 kt I6IN(, AI~III NI) F\'k LFCIRICAL
~IIIl~NCS ILUI. A111".1I0N 10 'MII

tVRI', ORCIRCULARS

FINE - -R 1  4

ELCT Street cars
. C).. U 1 SPECIALTY . .

TEL[ P HON-ES
Weinanufaeture Telephonies for

Main Lines, Local Exohanges,
and Warehouses.

Send for catalogue. price lijt and lestimonialsL

A SAMPLE LETTER :
liRF.At:. O\T., NMay ioth. î8çj2.

1 W N I S L',% NIontre..
DIEAk SiR. I M... jà-abrsd t.. s.iy that .IC 1

0101IlClo.tiascnîsit lv Iuglit (rullà )-. .
gving entire satisfaction2. VWe have no%% tnny

nine of your instrumtents on our lune. and thry
ipprr î. v..là .65 at stacîtozy aîs the Stanîrl
Heu 'jours truly.

AlOi. S. CI.E>4ERL

%\r.tr us ý%hcn )vil %a.nt arlyth4ng clect,,.l:

1Cc~t.çoekts, ilaieto Relis,
Sirilcaeu, A ,anuaeintors,

(ma-lait., Riels,
\Ve alsoi mituif.ictturç Horse andl Trail Cars BaflRoerirs.

L<U,3>M.#81 B'i ll aionas, &Ce.,of eve-r. description.Dtaarpi loà

PfiTTE-R8ON & GOR[31IN4Te W. NESS
ST. dT)I RXES >T. 1 ÇndaH El trirtcrs for 749 Cîaig Street, MONTRERLI

\3 \3
à Ir 111- --- W-2 1% ý
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VANCOUVER AND NEW WESTMINSTER ELECTRIC becil, v8. that ilt us a Ion>x %%I tou large>. for the prescnt plaunt,
RAILROAD. is beatitifilly tinisluced ii) punc, the floor, wand au rof being

IN r t cobcr 01 kî-St ycar thc Vancouver & Neîv Westmiunster nitcly staincd and îan'lîco iaul .kcs it look iii evcry w.1%.
1.Icctruc Railraad wvas opcned for trafflu bcît% ccii ttbcsc 1%%o a suliet ii place and is besidces, cabily ke1 t çleai ania o(rder.
1Itieb, as Weil as a gecral service iii the city of Ntv \Vest- Thle Plaint colIîists Of 3 steel I>oilcrs Of 8o IL. P., toc> l.eanOard
inn'ter. Ball tancmn compotind engities of 125 indicatcd liorsc power

l'lc min un, wucl uslitec mucs on, passes diîrougiu foi- catit, tuo upriglit tcubtilar lIc,îter, umcd twio \Vortliîgton dcuplc\
the grcatcr paru, an immense forcst of cedar andl Iouglas tir, pliulus oaiffuile capacity 10 fecd the hoilers anid for- a lire bcrvirc,

,:,jr. ,

Va%-aa.uvF.e A,.D Nu.iw %Vsi.s(MiN~sTER Ei.v.cmuci RAHACi>OAD I'OWFX 11OUSL.

îvnichlî ad to bc cleared far enough witlî 8 cros5ings to pres cnt
any danîger froni falling trees, us a single trackz and is laid îvith
4o IL T rails, tucs beîng laid two -feet bcîwcen centres. The
over-hc.td lune us of the bingle bracket constluction, cxccpt wbcen
ut caules into town. wben the cîsual double pole is used.

The road at present mutis over sonie vcuy luilly c.ountr-y and bas
sonie vcry quick cuives, witlu grades ofaover to0' on the curves,
whiclî have a radius of 35 fi. in sanie cases, wbicb ila-kes it
rathcr bard ta operatc. Notwvithbt-.nding tbis fact it is bcing
very successfully opcrated.

*rite power bouse andi car bai-n us situatcd nueî miilcs fromi
Vancouver, as us also a luotel for the mnen, and cottages far the
superuîtcîîdcnt auîd chief eng.îîccr. It us built cntirely of Wood,
covcrcd îvuth c-rrtîgaitcd iran ; «Ili the windows have folding
shutteus covecd likewisc, as a prevention ngainst fi-e. Tlîe
interior af nie bîîîl4ing, wbich, by the way, showb wîsdom bcîdon>

lime coîînecî ions beiuug tittcd oui. WVater us> supplied froin thi-ce
wells bunk near tic boiler Ixouse, but il is, iuîînded iii t1w near
future Ia conneet witlî the New WVcstmiiîster %%.ler service.
The founidation:s for tibè engines lha% c unforttuuîa-tely given t rouble,
altîotigb tlîcy are buill quite -massive, tlîc boit nature of tlie
soul upon which thcy wcrc built having provcd treacbcious.

The dynamlos are fr-ont tlîe Edison work-, ;at Peterborough,
Ontario, and arc of toc, kilowatt çapacity atl 5x; volts, tund are
belted direct. Thie so vitclî board is built uip of native curly wood
polisbicd. l'le switclîes, etc., as, will bc seu by tuc illustration,
are plain but neat, and aIl that is îîccssary notluing to confusýe
the enigincer ;vlien a break cown occcurs, but the opposire, sao
ibat lie can sec at a gînce olîcre tic fauult i% Therc is uîouing
b0 .înnoying ta tlîc travelling public as tliese waits of j or jo oi-
i 5 minutes whicb is thus so far hielped tn be avoidl.

Ow grig to the long distance and the nai urr of the road, freders
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are nsmn e:înlî way, i Vanncouver thiese cars coiinct wvitiit
Vancouver City. cars, but ini Newv Westmninster there arc titre
mliles ar very h.seavy voitîd whsich is Operated by titis coîllpany.

' l'lie prescrit car equlilpment coiîsists Of 4, 24 fi. Diieli vestibul
cars titiedi wviîl Burton Cecctric lienters. Th'le trucks are ai th

i-xiiutii traîction type, and arc ocqîiipped wvithî the Ediso
Coilipniî>.'s No. 3. Sinîgle rccluct:on Inlotors, giviig each cara

cîînipiiient of 6o 1h. p., i p:îssenger and irciglît car, combine(
salie as abOve, asild 3, 18 foot cars buit b>' l>atterson & Carhii
SI. ('î l'es, C )mîin, wvhîchlîiîa'.' tue Blieli ilo. 7 rigid truc
antd are cqutippdc( %viili the Edison Coîîîpaiîy's No. 6 doubil
rcdalictmon mulotar, gi'.îng ecdi c:r ani equnlîînnt ni 3o 1i. 1).

'il'tie majin lite cars ruîî t%«o togetiien every imotr. At ri-st i
w.1% ieni tu rua anhy ud cir every twvo hotirs, but Sotchi
tr.tflic (levehoiiec iillost frot the start tliai tlle whîoie arilth
rolling stock litd ta bc at once pressed iîtîn service. F.ven ticm
tlle înnlTmc- couild not bc lianilhcd satisfactorily, and as a couise
cîîience -il the hast cirectors' meieting, contracîs wvere clased fo
il. 30 foot vestibule cars, twvo 18 font catrs,tîwo No. 6o Edîsai
gelitralors, two 250 Il. p). 11all cngins ani four 15o Il. P. stce
balierS. i wvas aiso agrecti on la change the tien presenit 121
Il. p. ia ela 'îiille, for twr i ;0 Il P.

NIilun v%'Niit or Ille 3da' sr nit,ilii. gu.raie. il test o a'
111.a04. 1),o NI a Moroas \liat il "uîwrintesident frir the main
I.î îtircrs%, '\lessr., E. l.eonard S. Son. London, Ontario. Ii
îîrebenc ai hIe Chier Engonceer ai the t oipany and be' crai ni

uIl nfmc.îh, svhiil proves tihe strengthi and educ îency ai thec
engines for ramiraad wvork.

Sev.en tars w erc put ait the roil, uld <s heu an tue gracdes a
reading of aiere ieter siltwecl 870. l'lie voltage %vcnt clown
on thei apiucationî ai this oserlaad lu 475, but in less titan 15

',coids %%as raised ta 515 wsiile .aînpere grimer stood l a 170.
WVhen amipere grimer wvis ail zero tlle voltage <sas 525, Vohîich

shtewvs Illecefacienry oi the gnvernor ils the lobs wits< less tItan
2 The indictîed liorse powecr dusing thie hîe.î'.y load wab 135
hl 1) aid .11 une period ralniup to 140.97 as indicaled by the

i tîrds îaken. 'l'iese etîgineb hav'e been running conluntinusiy
for about II hotirs lier day. Ab it %výîs not knlown whîetiîcr the
irffl «%oulci pa> for any esîraorilinary expense in tuec building

or te roid, il «i presenit geueraiiy fnhlosvb the xceneral contour
or tlIt couîntry thîrough shich it passes, but nos it lIc traflic
<siii warrant il, lthe uine viii bc in'.pros'ed s.eiy considerably.
instead ai going arauinc thient, lieavy cuttîugs wiIl be macle in
Several smI1 hilîs, long trestles '.sill be 'bult aven tlie hiow
spots and lte heas'y grades iosveredi.

QUESTIONS AND ANSWERS.
"AX. ."' «'rites .Send a saitipie cap>' of tue NKws, and naine

a good book for the study ai electrici>', statîng pricie. For iltc
purpose ai leariig electricai engineering, would an electric
lighît station bc a gond plai ta start. ancd «hînt îsouldt bc Ille

rustoiniary <sagej4s.
X"'1s ru, .iibt uf tb0 uLý .tdtledt lu )>uî belarinmisc(

i 13 i lui 'L v',w fils Paie An cdiea toit-il a-ifi.,r r) In>socld
tir th' lles? plaiet Io m qu'er àa t- ~ ta. il oo.' cg f dic ILt,i

nr- Thr s.aia> 'ie 'laî) >-a ot n. dul' o fà .&bc nul bc
:.aibc .AL thI uuttr, and s uuiti dcpiend buiîia. uopon the kilo%%-
lcdge ynu pnssesstSastan '.vbh. Slihotthci ait oppnntunity be afforcl-
cd you ai obîaining a situation in a inanufatcîary ai this kincl, il
<vould paY >'ou if necessary ta gi'.c y'aîr services wtiîotit chiarge
ior a limgte iin return for ihie information sîlich il seauid bc possible
ion >'oti 10 acquire.

R. J. B. <s'ites . anlt a firemami in al sta.e factory. Have
sortir knos''icIge of the stcaun enigine, and have been aroumîci the
ectnic figltt plant liche a Mille. 1 wvisi 10 qu.ihit,' illysehi ta

aperate ani cecric lîglit plant, but camtnot allant! ta go int a
mîanîtiactory ta lcarno lit business. Ifi 1 vene 10 secure a position

as fmncînan <shere ani electrician and ain engoneer svas ciliphoycd,
and wecre t0 pa>Y particuhar attention ta ail lImat cante tîncr my
notice %voulcl I it likel>' t gel a sufficient insighît intolihe busi-
ness ta enable lite îo operate an ecectric plant nyself? WXill
YOu please give tle a1 few pointers in arder îhaî I. Inlay put inly.
self in a position ta lenni thie business.

ANs,.-Circuist.nccci as yo arc, possibly v'oit coutîd nat
adcopî as better plain dInm you have suggcstcd, ta becie r.amiiliar
<s'll the prîncaphes Oi clcctsct auit te operîlmon ai, ciectricai
appîarîtns. If yau coulil seccure such a position as, vot mention,

e whcre you %vould be in association witi sonie persoli comlpetcrnt
c and willing to instruct, and it the Saute tinte dcvoting as Illn, h

lime as Possible ta the Study af suitable wvottks ais
ec you wauld un doulbt l>e able t0 it yoîîrself to take the mna.gé.

c ment Or an ectric plant. lit the jolie tnmbr of the E.i33
nl cm5. Niws,., yots %vii finit an editorial article giving .1 Iist or bookii
nl wliicî I~re considered to bc inost suitable for students ai elcctrlc.
1, ty.

k, Subscribcr" writcs . heIase give rule for inding ratio of cx*
k panlsian of air whlen applying hecat. Olie cubic foot of air It 100
e Fnbl., 6o ibs. pressure, absoltct, lîow mluch woulid t, expand trc.

taining the saie pressure) if heated tu 30ooo Fahii?
AiNS.-'l'e Volume niair varies as the absolute temrperatture

r wlîcn lte pressure is thec saine. Absoluite tcmlperaturcs on
1-ahlrcnhici's scale arc usually rcckoncd front 46C' beiowvzero.

lao Fat%. iesured frosn absolute zero Witt then bc 561' ..roal

r 30d~ F-111. beconles 7630. l'le volume is incrcased as 761 is ta
561, or one cubic foot <viii expa'nc ta 135 ctibic feci.

M. C. G. asks - What is the ligliting powver ai ne cubie foot of
carbonic acid gas as apIlieul in a b.1l1oon ?

ANS;. -Carbonic tîcidl gas is i '4 tigues lesirthan .atiî"
phit air, e onocitiîestl) tanîî lia% e no lifting. pont i înlebs 1a%
dIlffcrene c of lemperatture, and a~s tarboiiic ac md gas is %o lie,%t N
i <sould be iucli betcr to use bSarfll air.

HORSE POWEIRS 0F SINGLE LEATHER BELTS.
No one can telli *î sighît %vhat a leather beit wili drive ; tliîîobt

an> one knowing lte widîbi, tbîckiless, and speech, can figure il
out su a minute. This table is to sas'e iguring ; and is carrect
for beits 7 32 mI îlick, in good condition, %wrapping h.ilf %%a>
round cast iran pulleys, and joincd by single leather iacings.

'The rule by which il is gai says 1'thte horse power is equai to
the widtth in inches înultiplied by the speech in icet lier minute
andl dividcd by 65o." Tlius a ten inch beit at 2000o feet a minute
shnîild bc good for (go x 2000) dli, :ched by 650, equlsl 30.77 Ilorse
powver , a 2o inch belt 'il 2500 feet, for 00ix 2500 clîvidecl b' ()50
equals 76.92 hanse powver; aînd so on.

Tihis table is for leather belts ini gooc ondition, %vrapping i8o
on <ast iran pulcys and joincd wvith single heather hacings .

wlh>aalI IIELT SIEEI), FFET PER MINUTE.
INCIItij 110 20I10 1 750 j 20001j 2250 i2500 12750 1 3000

1.5 Il 9 2.3 2. ~ 6 3.08 346 3 .85 4.231f 4.62
2 4.68 354.2 53 6.5 .9 7.69 8.46~ 9.23

3 .21 5.77 6.92 m8.o8 9.23 10.4 11.35 12. 7 13.8
4 I6-o0 7.70 9.20 10î.8 12.3 13.8 15.4 16.9 18.4
5 I7:69 9.62 115 113.5 15.4 17.3 19.2 21. j23.
6 9.3 1 13.8 1 6.2 118.5 21. 23. 25. 128.

810 . 15.4 i8.5 22. 25. Z8. 31. 34. 17
10 9.4 19.2 123. *27. 31. 35, 38. 42. 46.

12 18.5 123. 128. 32. 137. 142. 46. 151. t 5
14 2 J. 27. 3. 38. 143. 48. 54. 59. 165.
16 25. 31. f37. 43. 49. 55. 62. 168. f74.
20 131 138 '46 54 62 !6q. 77 85 92
24 1f37 146, iS 65. 74. 183. 92. l0oi I ir
30 46. 58. 6

tj. 81. 192. 1103. ;1 5. 127. 138.
36, 5 (-j 83 .)' 1114 125. 338. 1152. àtý

- ii 32. 2381,1.î8. 'o31 22

113 1338. 1 894- 23 I
TRADE NOTES.

The Guelph G3a% Ca.. have purchased fronitihe Bail Electric Light Co..
i.î<.. of Toronto ')ne ôltlîicir 65 ligbt 8 anipere dynamos. ga bc iuscd for ait
niglît lighting an ihecir ncw station. now ncary finislied. 'Th3is station WMl
be ane or the fineist in Canad.a. Thei Guelhb Gas and Electric Ca.. bave
uscd the lIai systent for commecrcial and strcert ighting fur over 5 vears.

MIr. Chits. F. Ernst. farrmerty %witb the ail Eletctri. Light Ca., lis
opened a gcncrni ciectiicat supply agcncy for Canada, ai ýNcw Hamibuig.
Ont. hie 'vitl represcrit bath Cinadian and Amnericzîn manufacturers, and
bas alrcauy secured the soie agcncy for Canada for the Nationtal and
Standa-rd Carltoon campamnies. of Cleveland. Rentiers offîbe E..crRîc'..

Nsvs shauld be an the loak.otit for Mr. Ernsi's announiccmcnt in ic ad-
ve'rtîsing pages of aur nexi numnber.

'fla Bail Elecie~ URbt Co.. Ltd.. rcpoort the following sales: Guelphi
Gas Co.. 6,s liglit dynamno and 2,000 e. p. arc limps: lttlnttrston Elcctnc

L.ght Co.. Soo light aiîernating ctîrrent incandescent c1ynarr~ -)nd otîîfit;
Alsu Bil inotars bave latchy bcen sold to, the followin.-. Nasmîîbh & ta..
Restaurant. King st.. 'Nasniih a Ca.. Resturant, Vangest.. N. Doig & ta..
NMacbinists. N'elson si.. Tornto. Preston Liîhiagraphing C.. ica h. p., D.
Il. %Vollé. punier. Qucen si., dC., e.
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THE "ELECTRIC."

\\'E prescrit clir Tenders ini this issue witlh an1 engravinti; of
Ille ste.1ni yachit ', Elect rie"' ownlccl by 'INlr. J. J. WVright, Presi-
(lent oi the Canadian ElIcetrical Association. it is froin a photo-
giaîph takon in Oakv'illc harbor. 'l'lic bont "'as inudtlcc(l b>',
ati huili under MN r. Wi igiît's supervisionoi;nd intended fur' rougit
%ve.ithicr service. , slie lias alrcad>' provecl lioeit tn bc a1 gocnd
andI seaivorthy crafi. 1ler owlier is ;tn entiusiastik sailorancî
iii.iiy is thc Saturday evcning cruise tivit is macle by dlie
«I]lcctrie" In moie quiet port along tic lake shevre ni across to

Niagara il or Drt alhousie. Each suiwir, if lier owner C.an
i.ii;gc to got a %ek tv.y fioii business, the cruise is extencl-

ed as far as Kingston, by w'ay oi the 'Murray Canial andc tlîe
bc'autifiul Bay of Quinte. 'l'lose wblo are acquaintccî %%itbi tlic
rcgioîi arounid Presque Isle and Sîutlî 11.y '%'ill be a"'arc of tlîe
junip of a sca that oic! Ontario is able tu, k'ick up on v'ery slii't
prov0caitlin around tliose parts, and! will tîncerstancl tlîat it is
flot always sîilootiî Sailiflg on1 Sticli tu excuirsion. Thie sliglbt
siie of aclve:îturc, lîowcvcr, iliat kq prou>' certain to be met %vith

cxactly as ifra stick of timiber wcere strtick on one end n'ith a
hiammier. Ili the lattel case it ks casdl> understood i at tlie
paruiclos tIiove il) transtillitiîig the l>low. It Cali bc scil that
we'rc tlle I>loîî' liaicI etnugli, particles m'ould be drawn fini cachl
cîtler, andc the tisilber bpjit in fices.

Tis takes place to a certain degrc'e, iii every svire wh'lîu1 car-
ries n current o>f clecti icity. 'l'lie blowv ks -truck b>' tîc v'oltaige,
ani tlîe ilîier Ille % nlt.tc' and Ille Smlaîler the %vire, tlî c atcr
the v'ibratiîîg efrect. %%lî ieu thImo licomecs ton >gcat, a ccir-
reîit whbiciî i tocn large for suc h a (oîductor is foreî tIîrous-ll
tie %vire. Il iîearly tcars tlic auis :îpart *ni tryiîig to get
tîtrongli. I t is possible tn senti Su lintîch curreuit, luci thîcueby
strike Sn liard a1 bînu, thai UIl %vire is lîcateclan %-cl vennîeled,
b>' the ten ible coiiînnîiun set il[ aiilonc the liarticles afilîîîtal.

T!hîeref'ore, n lien a dyîîalîic lîcats above 170 , it is cv'iclcit
thiat soîîîethiîg is %%long , cithier the armîature is conîîîosecl of
mcire iw'Iich is too snîall to carry the ctirrent generîtcc, cur the
armature cure is uîut ,xliade of thîin dises, or layers of îroui. If
tiiese layens are thîick thc armature wîîll lieat wuorse thaui m~lictn

NIR. J. J. WflrillTS STEANI YACHT. "IE'uî.

001>' serves ta, ac!d zest to tlîe cnjoynicnt of the croise, and!
coables the jolly cren' to absorb thecir ful! share oi axygen from
tlie lake breezes, and ta return wvitb a full stock ai vigor ta the
serions %vork of life. Besicles a sinall and serviceablp- dingy, the
"Eloctrsc" calries a 14 fi. wh'lale boat %vitl air-tight compart-
inents andi double skin, and a full coniplenient of anchiors and
cables, and bas, niorever, sufficient canvas Ia enable her to
miake a port ini Coad shape in the event of accident to bier
iiiachir>ery or shortage of fuel. Slie is also, fitted %vitlî 6 in.
spent conipass and! binnacle, acljusted for magnetic devuation on
atny course. In fact notbing in lier outrat bas been neglcctcd
that %v'ould bc nece.ssary ta ulîcet witb any condition or stress
of ventiler likcly ta bc met îî'ith ini lier wcanderings.

WHY DYNAMOS GET HOT.
Any dynamo wvbic'b is in good condition aud % JI designeci

'vill becomle lieated a fewv minutes ifter 5tarting to about 170%.
The cause of such heciltr>g is the los-. cf electricity ir> the
mlachine. WVhnn ever a current passes tbrough or along a 'vire,
every particle of r>itaî is set in motion, vibmting bac], andi forth

thcy arc thin. The contractor inay have cheapencd bis work by
putting in thick discs over a soid armnature. The rcsult is bicat-
ing at aIl tiiiies. Somletiimes an armature jgets prctty ]bot th rougbl
rubbing the bands against thc pole picces. No good engincer
lviI! cvcr let sucbi a tbîng occur. 1lc %will ctci tb trotuble as
soon as the dynairo is startcd.

Short circuiting bettwecn twvo armature coils %viII also cause
beating. This ran only be dec ctcd by disconnecting cacb coil,
and testing scparately %vith a rcsistance box. This is a tool
wvhiclb no engincer sbould be %vithotît; lie cari construct one hhn.ii
self, andi Icarn howv ta use it without inuclh trouble.

A pour connection betvecn tbe arnim~urc coils and the com*
inutator may resuit in hecating, but ii surcly will cause sparking
at tbc connutator, and pcrhaps a flat pla.ce: on onc or more of
of the bars. Copper, or otbcr rnetallic dust, wbich forims a
connection bctwecn tu~o bars of the conîmluiator, ui surcly Cause
great trouble in the dynau-u. It wvill cause scv oral cols ta bocat,
ani probably resuit il% heating one or more of thero so hot that
the ineulatinn wvill be burnt ofir and the engincer leit with a
bt;r»çc1 opt arm1ature o!) Ilis frmncs.-F/oisa:n.
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BIIEUIN, joue 191th, 1892.
EJi.,E j.rt A r~

Dii 1kSi< îaiilo-se >iu a1 %ketcli of lioss a local dealer in
elet <ru .l %uîîtloe t.î t> iii<; <' get in clcttri( bell tai ring.

Yoit ndml liolît e Illie liai ! Irc ",nul ti il î" .î< .i11.
Vours truly,

IL A. Ai.iatmcîî.

MECHANICAL MIETHOD) 0F DETERMININO THEM. E. P.
OF DIAGRAMS.

E..iit.r El a.- Tuti Ai NI%%%%.
Si it, i)urîîg (lie rcadifig of tic paper on "'he Measuireimeiit

of NNork,' before tic stiaioiîay 1E-ngiticers' Association of
Montrcal, on tlie cecniiig ai -Na'rdi 3rd, reference svas made toa
rnecclanical miihot af detcrining <lie MN. E. Il. of diagr.îms.
.%fier rcatliîg the palier, tlie ;uthiar took one of (lie cards ani the
taîble, iiîarked scale 40, andI reterinincti the Ni. E. P>. bv tlle
follotving lirocess. wliicli is illusIratetl hy the arcoampanying
figure;

THE STRATHROY ELECTRIC STATION.
Editor EtLcITicAL. Nimws.

DIPAI Siit, Bceing iii thc town of Stratbroy recently, 1 visited
<lie Cent ral Electric: Sttion in that town, and for tlic inrorîiîaîtînîi
of your rcaders 1 submlit a short description of the sainie. Mr.
T. N. Saylor, wliu ovvns the station andi plant, at once toit! aic
<bat 1 was vvclco<ne ta go andI cornte as 1 plcascd.

Thle station is a white brick building 18 fi. x 751<. ant! is situaie
just off Front street, sicar <lic Quccn's liotel. NI r. Saylor rame ta
Stra<lîroy a fcw ycars ago nd bouglit the lot and but a station
on it, liaving p)rcvintitly bought thc comhrme for Iigliting the totîn
fromi the Relinnce Electric Co., wlio tit made arrangements wiîli
tlie town to stipply the liglit.

Thli plant consists of one 2s Il., 8 amsit., 2000 c. p. Reliance
dynamo ; o11e 25 Il., 4 am11P., tooo c. p. or the saisie inakc. Thîe
8 anii. mîachîine is tîset! for street ligliting ant! soute privatc
liglits, %viite the 4 amp. machine is uset! cxchîsivcly for privale
stores for both 1000 c. p). arcs -ant! 50 C. P. Bernstein liamps on
thc saisie circuit. The numiber of lamips supplied with current
.it prescrit is foorteens 2ooo, c. 1p. street arcs, filteeni i000 c. p).
lîrivate arcs, anti tli:rty 50 c. P. Bernstein lamps, %which are rni,.
every iiiglit in the year tilt nîidnigit.

The motive powecr is stipplieci by a 12 x 2o WVheclock engine.
Stcam is generateci by a 54 x 15 1Inglis & Sons steel boiler, %vith
65 3" tubes, %îhich is fed by a plonger pump drivers off the crank
shahto ai gine. Tlîe fee! venter is raiset! fromn a well b). t
cominion ss'ell pumip, operatet! by a crank on one side of plungei
<lump, and! is pumipet! into a tank fromi shich feed pumup is sup
phiet.

The fule] consumption for tlîis plant is 94 cord of goot! wood,
froin 7 p.ii. tilt nîidniglit.

M. E.j. SCALES -O k-32%.
FOP. 10 DIVISIONS. fI

-~~~lll" IlS~ M Il 31< 1j 1 <I 1 1j 1 Il 1J, 1 1 J~
*PU .40, '0 ---------------

Afier t!ivitliig tlie diagraiii iîîto o, tdivisions, take a sîrip) of
pli~er, îîîarked A. Bl. in <lie figure, and! mark on tlîe ct!ge witli a
bliarp pencil or the point ai a knife, the îîîean liciglit ai cach

diiîtt ucccs!sîvcly. 'llie aggregaic liciglit of tlîe divisions is
ilien ieasutredl vith a M. E. P. scale, on wliicli a leiîgtlî ai Io
inches is dîivtded iîîta 4o equal parts, cadi divisional part bcing
<lien 10 4otis ofi incli. By this scalle Ilie distance irom o ta
ic0 is 44 parts, wiiclî is tlie M. E. P. ai tlie t!iagra m. Ifn frac.
lion af a division liait been over, it coult! be rend! to uoths svitli
<lic scale of tlîe spriîîg.

On tlic atler ige is a scale for a 32 spring, on wlicli sa incies
i% divided int 32 equal parts, cadi part being 10'32 of an
inîch. Il will bc observet! front tlic dotet! lime on tlue figure,
thai if tlue tîagrani or. liantl hadt been takcîî with a 32 spring,
'lie NI. E. 1'. woultl have bec" 35.2 lbs

Thlice is ani accurîcy andt exemption iramn error ini this inethot!
of iinding tlie 'M. E. P. cifa diagrai, tbat enttes it tai be betier
kîîawn iiîong eng-incers tbans si appearzi to bc. If tlue t!agram
is dlit idcd iota i z or s34 parts, tlien 12 or 1 lochies us <lie unit1 of
<lie stale. andt it ts divi-udt sit 30, 4o or 50 ctîuail parts, cor-
ieponing ta tlue mniber of <lie bpring. The M. E~. P. is matil
off as beforc.

W~itb 10 div isions of t!iagram, the 'M. E. P. to scales ai so,-
z0, 40 anid So, cars bc icat! ssiîl a foot miec, but tlîc M. E. 1).

u,. s lîreferible. Witlî a strip ai go-)d card board iu8 long
by i '-. %vide, an engiuîccr cars iiake scales to suit the springs lie
bas or gel a dratighisian <o la> <hemn aut fer hiîîî, and! %ith a
divtiing or gird iron parallel ruler ta, Iay off tlie div'isions, and! a
N<rul p a iper to lIy off tlue heiglîts, lie svill %work up a diagr
in iiiiitîe. iand % sih Ir%% labor, than xviilî an Amsîler or a

111d I'limiuîe' i,, i %%ill addl, wvith Ir-,% chance ofierrorand
not ti-se for .îrithiuînei

Y'ours truly,
J. Wv.

Mr. Saylor luis attachet! to the governor of his engine, a
tlevice of his own, vvhiclî he bas palented, ant wlîicli docs aivay
witlî the spring on the trip trt. The resistance to the centriful
c>aI force of governor is obtainet! by'f a deat! weight and a systei
of levers. MNr. Saylor informnet!me tha.the coult! witlî this desice
throvv off the load on his engine without increabing the speet!
one revoîltion.

As 1 seemet rather skeptical, he sai if 1i would corne arouîîd
whcn lie shut dovvn, he would prove to me thai his device 'vouldI
do wliat hie claimed. It is needless to say 1 isas on hand rit tlie
lime appointe!. The engine was startcd up light, and! 1 countet!
the revolîîtions per minute and! fount! theni to be 76 ; the fond
vvas tlien suddcnly thrown on by t-losing the switcbcs, antI 1
countcd the rcs'olutions again and! found <luat no change hat!
taken place. Anyane wishing furîlier informaîtion regart!ing <lie
device cils obtain it from Mr. Saylor at Strathroy.

Mr. Saylor expresset! himself as being svell satisfled with the
Reliance system. Thîis plant is a mortel of its class ; cverything
is clean and! tit!y from one end ta the other, and is a credit to the
ovvner, who acts as lus own engineer ant! electrician. Any one
passing :'rough Strathroy can niake sure of a hearty welconîc
if they wvis:. to visit the plant, especially if they are in the busi-
ness. Nours truly,

"TRAý1 t'."

She wasn*t an the piay.ground. she wvasn't an thec lawn,
lie litile anc was missing and bec-urne coming on.
WVc hui~ned in the garden. ve peepcd abou* Io %e
If sleeping imiter rose-irce or litac sbe niight bic.
But nothing c.Ame in answcr ta ait aur anxious cadi
Unjil ai length we hastened within thec darkcning hall.
And then uilon thie stiliîicss there broke a silNcsy tone-
r'le darltng mite was standtng before the <clephene,
And sofily as wte listced, carne stealtng down thie statr;:

<1io. Central!1 Give me Hcaven, 1 wa-n: ta Say my prayers."

CANADIAN ELr-.C*rRICAL Nr=WS Atigust, 18()2112
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OTTAWVA ELECTRIC LIGHT COMPANY.

1'il E above Comupany %vas organized in 1884u, tic oficcrs being
as rollows -G. B. Pattc, l>resident ; J. C. lrowvn, Sec.-Trcas.;
T. B1. Badger, son of tue City Electrician of Montreal, ectri
ciatî; W. R. rThistie, ii. E. irvine, I [iratît Robinsoni, fi. K.
Egai, joit Chîristie, Alex. NMeLean, first I)ircctors. rThe plant
was at first installed and owneci by the Royal Electric Go.,
wlîose îîîtercst %ýas pîîrclîased by thc present Comîpany in 1 886.

The pirescrit officers arc Robert Bilack<burn, President; Seni.
atbor Cleinio%, Vice'-iresiclcnt and gencral1 maniager; Iiirectors

-Messrs. Bflackburn, Clnov Ta.1attcrson, Samnuel i-lowcll,
Atlan Gilinour, Jameîs MecLaren (deccased) ; Tlios. C. Keefer,
Alex. Spittali, Sccretary-Treasurer. Mr. WV. G. Biradley is tue
elecîriciau iii charge of the jelant.

Tîtere arc ten circuits ieaving the stationi, seven for city anîd
Ilurce for commiercial ligbting. Tliere are in use in iluese circuits
t» the neigbiborhood of 125 Miles Of wîire, cxtending to Roches.
terville, Neîv Edinburgb, tbe Exhibition grousids, lte Expert.
mental Farni, etc. 'lie Comupany supply the cily witlu 304 street
liglîts, tîte governintt Witi 26 in the goverrimient buildings, and
86 for comnmercial use. Tlîcy bave a leti years' contract %ville
the City, wbicli lias îlîree years yet to rutl. NMr. Blradley, tîte
comipany's ciectrician, ivas foriicrly %vitb tîte Royal Co. lie lias
hll charge of lte plant ever sizîce the Comîpany started.

THE TECHNICAL EDUCATION 0F THE ELECTRICAL
ENGINEER.*

ht is impossible for lnany, an(i doubtless undesirable for tîte
iîîajority, to takc a year fromn tîte îîidst of tîteir coliege course
for oulside work. The summier vacation betwceen tbe third and
fourtb year should, therefore, bc occupied in soute such enploy.
ment as wviretnen on electrie liglît or tciephone construction, or
better, iii tlîe station atnd repair-rooni of ani electrie railway,
under tue eyeof an aipprecialive superinitendent. Thre montbs
spent in tbis worl, rnay stem very little, but it will do a cleal of
good in giving an apt student a fair idea of 1mw fat- exact
formulas %vill carry hîmni. It us onu> by the generous co operation
of employers thuat students cati obtat» tlîts summiier*s vork. At
first tbouglit it nppears tlîat the employer gains nîo advantage
front it, but upon careful consicleration an advantage is evident.
To begin ivith, ilie properly traitîed student wvill not prove mise-
less dting the suumner, and tic satisfactory one wili usually
flnd cmploymenu after graduation, wvitb the interests of tliose
wbo affordeci hirn !;uninuer wvork, ani wbho ites gained tbe
benefit of bis greater advancenient during lus last year ait coihege.
In a similar mnariner, the manufacturer gains aue advantage fiom
placing bis apparatus in the teclinical scixool laboratories for
pAroper usc in instruction.

Suppose a student lias cotnplctcd the prescription coilege
cou;rse, andi lias done a proper portion of repairing armatures,
stringing ivires, or similar wvork, ail sortie imterval betwcen lus
ternis at coliege, what shahi ve cail bin ? A fewv of the tccbnicai
colcges of tbe front rank cail tlîeir graditbs engineers, but we
bave aiready secte that they, niust pass through a transition
period during wvbiclu the dlaimu t tbe tille cati be provcd. To
caîl an untried graduate an engineer dots not scem ptoper
respect for biiniseif or the successfui workers in luis profession.
Thc tranisition period ina>' neyer end for somne graduates, whbite
its iengtb miust aiways depcnd upon the mua». Until tuie gradu-
ate ias bec» i» practical life a sufficient time to sbowv bis
capacitv, and bas rcaclied a position of responsibility, be has
no rigbt to dlaimi froni bis coliege -an engtncer's degree. Upon
tbis gmound the University of Wisconsin, as do mati> otbeus,
confers dcgrees iii engineering upon graduates of its engineering
school of not less than tbree ycars' standing, î%'bo bave licîd en-
gineering positions of trust for at Icast one year. Tbe miinimnum
transition period is thus tacmîly recognîzed as îbree years. Upon
completing lits college course, Ilie studenr es given a graduating
degree of Bachelor of Science by the engineering scbool, wvbicb
is simply an endorseinent by the univcrsity that lie bas reccivcd
a good tcchnical college edlucation anid us in a fair wvay to profit
by it.

That tbe rîgid specialization requîred in the tecbnicai scbooi
mnay not dimninisb the graduate's fild of vision and tîtus lus uise.
fuiness ta socty, is a malter of mucb concern. Witu tiîc col-

*Abstract of paper rcad ai the scenerm1 meeting of the Arnerican Instjite of
Etectricat Enigineen, Chicago, Ill., Junc 6, 7 mnd 8, 2892.

Icé;c IeR bclîmnd thcrc Î!, limtle upîauruî,,îltlu tdip .t1t

culture, cxccpt tit reccivcdl b> contact %wilh bro;d încni, whbUe
wce have se» lîowv little opportunity for this can be ;îflorded iii
lthe tcchnîical course. WVith titis In %,le%% 'e recollinîend .î the
Unive'rsty or WVisconîsinî, taI 1 avil o Cani afiold (lie tuie aîîmd
tnloncy Conmpletc a foîtr*years' undlrîidute î*oîît se in the
University Scliool cf Arts anîd Sciences befote cnîeriîiig the
Sciool of Enginecerinig. Ily'pioperclcon uiîtegerl
course, tilt studics of an engineerîing course cati lie omlpleted in
two additiotîal years. Ily this plan .î soiid edlucationial founda1;-
lion is laid for thc spçctlizcdl studies of the enineerinîg studetit,
.and the best conditions arc cleveloped for lus uhinate succcss
iii piofessionil work. Tlîc plan ofilcrs two otîter points of ad*
v'antagé First, tic studcnt contes to lus profesional studies iii
tic enîgineering courses wvitlî a inore iature.I inid, wiîich is or
inuiicl imnportanîce ; second, stutients ivithout the taste of liard
engineering work, wlîiclî is rcquircd foi tîteir future success iii
tecbnical industries, %viIl not ofin atleinpt ;L ttChntiCalt Course
afller hiaving comieted a gencral course.

WVe cal) now usefully iniquire mb lithe speda.lizedl votk thaI
sîtouc bc prescribeci for tuie average electrical engineering
student during bis last tw~o years at college. L.p to titis poit
students iii inecluanicai ati electrical enginieering eoterres bave
rceiveci virtuaily tbc saine instruction. Iliete, wc hold, wvitl
several others, tileir. palh sîtoulci diverge. 'lie student of
niecliailic.il engineering goes into careful bttud> uf. shupi iiitîiuic,
designing and utilizing v'atous types of niachîncry, atîd sitîîîlar
subjecîs. The electrical enginîeerinîg stuclett tilust receivc a
good wvorkitg ktiowlidge of the lîroblenlis of tue îîîeclîani1cal ent-
gineer, but bit nust, above aIl, bc traincd in the practical pro.
bleuis of electrical engineering. l le tîterefore gocs itito ai btudy
of tbat wliich wilI aid iliost iii nakingliiiin truiy an edciiicai en-
gineer. Iiis Iknowledge iust ail be bascd on ineclianical laws,
but be inust be niuclî more tha» one-tentlî electrical.

llefote reaciig lus truly professional studies, the student
sbould gain, during lus course iii pluysics, tcotiiiiioii-sciisf- grasp
of the elemnientary notions of Iectricii% aund iîn.ignitn, anl nf
the "ail periv.îcint laus of OIlîni " 'lli laîtter i lit i 1w rtiljwrlN
enforced t»nilue laboratory by îul.îtig in the %tutdIint Lîu-I'k
ordinary electrical instrunments, sucli as bridges, g!îlva.iioinieters,
tnpèrcilicteî s, voltimeters, etc. llefore begiinng bis specialized

wor, the student's knotvledge of Obui's law% and ils coniion re-
suits slîould bave becomie alinosi itîstinctive

WViti due regar tl for bis preparalion, it sceis best to ai ranige
the professional stuidies for tue average clectrical engineering
stutient iii four divisions, thus:

i st. Electro-niagnetisin anci ils application bo practici uses,
wiîlî speciai reference to dynamos ani inotois.

2n(i. Electro-cbemiiistry (incluidtng prnary antI secoiidary l>at-
teries) and elcctro-ietallurgy.

3rd. .Alternating currents and aiîernating-current inaciiery,
inciu(iing dlynanmos, converters, conriensers, etc.

4111. The special application of the prcceciing divisionis lit
electrie liglît, povwilwaty, îiiini andI otlier types of plants.

The list division is allotted abolit twice thc ainoutut of lime
given to tach of the others....

Tîto student wvlo satisfactorily conîplectes a pp5ropî' profession-
ai course at college, wlietber laid down in the C'ollegc catalogue
or carcfully scected froni tiat lîrescribeci, is not likely to beconie
onc who "'tuins out resuilts like a cornislieller, and( never grows
%viser or better tho' il giinds a thtsand busiels of tbemii." lit
order Iluat be miay bave a fair opportutîity of growing "wiser and
betteî" in tlîe practicc of bis art, lie should begiveti reasotable ein-
couragesnint. As NIr. Ho)le)y onc linte said, an und ersitaàm>(ing
should obta-itî-".tmnotig the owners, dîrectors, -. id commnerrial
managers of engineering enterlIriscs that il is îlot a mialter of
favor, but a miaiter of as inuicb intcrest to tbeiselves as to an>'
chuss tbat youing ete of suitable abilit>, and ofsbuitable preliinin-
ary culture, bioevcr acquired, slmould have anl opportunity and
encouragemnt to 1ninstcr the )rLCtiC:il features of teclînical
education in qwrkr, not as encre apprentices, but under reason-
able facilities for eccnotny of tente anîd cotinpletcness of research.
A leucnd on the cover of a circular L.dely issued h)y tbe En1gi-
neering Sclîool of the University of WVisconsin, gives the truie
object o!ý the teclînical college, %vlicn il says, "Wc (Io îlot nimi 10
produce engineers, but to produce îîîen with great capacity for
beconng engîneers.' If our product is accorded the treatînent
advised by Mr. liollcy tlîiniself an t.\peîiene îiî,îfîciîe,
we feel sure tbe wvork of our school and o! sîîîîilat teclîtîcal
schools wvili not be useless.
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NOTICE 0F REMOVAL.
I-

On or about the 2Oth of September next, the
publication offices of the ELECTRICAL NEWS
wiII be removcd to the new Confedleration Life
Association Building, corner of Vonge and Rich.
mnond Streets, Toronto.

Ti'l convention of Ille Catlaian Association of Stationarv
Etîgincers, %%-l lic ibeli t H ailton, Ttîesciiy, Attgîst 3011î.
Ail thc associaîtions will bc rcîîteslmitcl, .nti ani întercsîîîîg
tîieeltng is lookci forw-.rd tu. l'ie Iliaîniloît miiîblers are

itcrestiiig papers is-ili bc rend doring te conîvention.

I EVISpphCie underiscaîli watcr always ulakes mlore sîccuin
tItan the sa-ine îluantity of lient applîed ovcr the twaters or stuc-
nys. 1 lete in botter sctîg, have tise hricksvorl arranged

o tnpei tlî c tîrrents of lient to pass ;îlong the bnotî of
tise boiter, rallier than -%long the sides. A quiliitity of oil %%.t
buîrned on the suirface of a pot oi tenter. Rzesuli, thle tînperaîture
wvas raiscd anc degi-c. The sate quantity oi ail %%-as burned
under tise put. Rcsîtlt -tie Water was boileci aud te illsu of il
es.îporaîed iotan ste.ini.

TIFIl Bell I1celîhonet- Co. recenti4 laid a cible, consusling of
iti-cc pairs% of stratsded wires, across the liay ;it Toronto mroto
the tenter waorks dock ta tue crib wvork at I I:îniats's floitst on
Ille Island, iis distance of1 one situe. lite cible, witnch %vcmgilcd
licarly six tons, aad w'as lieaviiy arînored, %vas wound on a1 reel, the
reel bcing pi.îced on aî scov antei scow being towved by' a tîîg.
'l'ise cible was laid in the chiannel wvhicl contains the intalie

w;îîcr piple. Consider.îblc diffculty %vsenet wvith, osving i0 the
îîîg getiig aground wilîenever il liapperneu ta gel oulsidte of
titis clîitntîc. 'l'ie wbiole undcrtaking occupîed about iiie
hmurs, aithotîgl aîfter tce difl'ictlty oi gettîng atît iront land

had been ai ercotue, te bay %v-as crosseci Ul 35 minutes.

REPI's front severai elecînec liglittng cotipanies in tise

I >uinlion w hu li-t-ve extetîded theur plaînt su as to itîclucle tie
the supplyitsg of poti-er by nieans of eiectrîc iotors, show that
in sorte chties tisere is a v-entable boomn in tîtat direction. One
concert% wiuich %we hiave ti inid, andi whichlîinas oniy been
operating a gencrator for .tbout four weeks, reports lwenty ituors

lin aperation, r.înging in size f-rnt one-half tu fiîeen horse powver,
-a11 of which gaes tl prove %vlat we have frequentty pointed out

to aur readers,that tîtere is rnoney tu bc intisde un operating sucli
-t Plant in connecton wiîh electric lîgiting. An ediuorial svhich
wse îrnîec sorlie twio, or tlîree smtlis ago, gave prtces «it whiici
the powver couid be buppiied tr0 custorners at a goad pioitt te
those supplying il.

Il- is wvith pleasure w'e observe duint absti-acts front sortie of the
millets read at the first atnmal convention of the C:tnadian

Electrical Association and in soute cases tlle entsre papers have
been rcprinted in the leading electrical joui-naIs oi the United
States. This niust of course be plecasant to, the writers of the
papers, and is a'recagnition that-there is saite electilcal ability
i Canada as %weii as in the U. S. Front aur own stadpoint Ive

knoss' that sontie af oti- Canadian ectrictans rank just as higli
in Ille .,caie af ecctîical knowliedgc, as do those of aur neiglibors,
but tise âci, rernains, and is soinetinies ve.ry atpparent, duit the
latter are npt ta think diffl'ently. There can be no doulit sîhat.
evcr but that the field for obtîaining knowicdge in electrtcal

ilnatters s untiJi gi-cater in the Uitîed States than in Cantadaî.
There is a d<mn -back, liosvever, in tise icîct titat such a large force
ai si-arktnen is rcquired t0 lîcîndie the ainounit ai iaterial turneci
(lui, tuait il beconses necess;tîy ta keep a mari in ane departient
only, conscquentiy lie <lacs nal gel îhcu shs!îing about, first au
titis thing and tiien at that, w-hidi is bouîsd ta give hrni a %vide

aoc! î'aried expericnce nttd su nlake a miore thoraugh and pia-ne
ticaliitnnailiini. Froîtublis poistt ai vtt least, there 15saoine
adeanlage in being a Cavndian.

«Ir. question is !requenîlyaisked af electrîcians ifa watclî car-
ited in tise pocket af a person riding on an clectric tramway or
strcct car, seull ilîcreby be nRiected by inagr.etismr. As thiu
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ia question duit any of our ecctrical rcadcrs ny ho caill
aany timie to give an opinion uponi, wc hiave taken p. ins to

propound tht' question 10 a party pronuniient ini ectrncal mfatters
in Canada. Ilis rcply kç as follows . erer cannot ho an>' coubt
%% Iitever hi ilihat die nc rcased use of' clef îrkity, partiLuIarIy ;11
ilir operatlion of' street railway cars, is bound to affect miore or
leý- the' watches that arc womn hy the passengers; particular>' is

*~tiis the' case whlere there are tnany steel parts about tht' wotks
tif the %waîch, sticl as a stcel balance whecl, and stcei escapemlent
and liair springs. l>erhaps the' grcatcst amounit of daniagc îî'iIl ho
(lone wî'hen a lheavily loadcd car '.s ascenciing a grad(e, at whli*ch
cuite the motor calis tîpon the ttollcy wire tît supply it wuith in
ainounit of current far in cxccss of wlîat is required In propel the
banie vehicle on a level track andi witlh very littie liad,
bo that the' trou of the' motor reachcs saturation or nicarly so,
indter which conditions there ks sure to hc ani extending out
%raîds fron t Inotor as it wcere, of magnctic lines thit must
have sonie influence on the fine hardleniec steel parts of a wvatch,
andi incluce destruction of ils utility as a lime keeper."
Aller reading tht' abovc tht' question will naturally arise as 10
due rcmecdy for suci a statt' of affitirs. At tht' prescrnt tinle wcarc
nnl>' able 10 say, have the' novemient changecl to a nlon tîîag-
netic; truc, the' nagncîismi cati bc rcmnoved or neutralizeci in a
watch affected, but il wvill only lakî as long as ils ownt'r keeps it
-iwa.y front tht' magnetic influence.

rUiiE- first city in Canada to cquip) ils street railway so

-s' 10 be entirely onerated by electricity, ks Hamilton, and
the' management of 'tt' Hacmilton Street Railway Co (1tserve
praise for tht' expeclitious marner in whiclh they have ruadle the
change. l' stret'e car horst' is nowv a thing of tht'e past, and somne
2o iniles of track have tht' electric cars flying along themi at sucb a
rate as to niake an ordinary sircet raiiway that is ycî ilsing Itorses
green wvith envy, not suiely on accounit of tht' incieased spt'ed
attaincd, but also from tht' fa-ct that nowat lcast two nickels will
f.il mb ltte box for evcry onet' hat feui mbt it Mien tht' road %Vas
operatcd with horses, thercby imat'rially incrt'asing tht' coni-
pany's rev'enîue, an(l at tht' sanie timie reduîcing operating ex.
penses. Statistics show thiat ani electric rond cati hb' open.ateci
hy the' trolley sysîeni wiîlî tht' saving of ai least 2o, pet- cent. over
tat operated b>' tut' 01( slow going qîtadrup>cl. Mien tîtere is
:unother point to bc considered, wvhichi is, tlîat with a strect railway
oiperattd ai the' speed aI which ant electric road can be operated,
a pýrson going tni tht' direction of a Car carnot afford 10 waste
lime cnough to valk tht' distance Mien for a fewv pennies lie can
be deposited at lus designation Perhaps 20 or 30 minutes sooner
ht increiscs the viri and push and cnergy of tht' people
generally 10 have tht' trolley cars travelling along tht' 'sreets at
a " get there " pace ; tbey are hotind 10 jgel mbt the' %vay of
ilioving energeticat>'y tlîemuselves. h. gives us much pleasure to
congratulate the' people of Hlamilton on their sîrct railway,
und-it proves once again that tht' nanît' of tht' " Ambitionîs City,"

l>RtISont' of tht' most troublesoîne things tliait cen*trai sta-
tion managers and supcrintendet'ns arc compellcd 10 bandit' is arc
liglit carbons. Tlht'y are ont' of tht' vcry ft'w thîings connet'cec
wvith tht' electric li.ghting indutstry Ihat are to-day ainost as
tht'> wvere some ten years ago, except in tht' mater of price. Tht'
effort seetas to bave heen tci makze as good ant article at a less
figure, while the' ingredients used and the quality of tht' pioduct
arc as nènrl>' iclentical as possible wvith what those existing Mienn
carbons i'ere 12 cents apiece. It strikes us verv forcibly
that there is a rich field for tht' expecrimnenter in this direction.
*rhtre cannot be an>' doubt but tat the' besî of carbons made to.
day Nvould stand a great deal of inmprovement. Surel>'
a carbon should be tmade tbat wvould hurn w-ith a rixed
amount of cuirent, and give a steady non-flaîning and
noiseiess arc, doing awa) cntircly wiuh tht' spluttering
frequentiy seen in tht' general run of arc lights. We pre.
dict tbàt such a carbon wvill he nianufacturcd ait sortne
lime in tht' near future. It only remains for somte hright in-
dividual to flnd tht' materiai and hit tht' coînbination to procluce
tbis result ; of course, we art' not ignorant of tht' fact thait fuil>'
one-half of the' fault that ks found %ith carbons cari bc placed on
the' poor adjustnient of tht' lamps in wvhich thcey are useci, but
tht' other liaif we f(e' sure is dlean>' to ho blamec on tht' carbons

therlselves. 'l'lien again, ianfcuesshotuld use tht' ilost
stringent mienstires to prodîtce ani absoltel> sîraiglit carbon,
foi lAuch Of tht' quiet burnug ci an aTr liaîp depentis on) illi.
as îwell as on the' cuality. WVc regret thit ive cannot hit thns Ilte
Case ii any instanie, ht' thet' .rbons miantifa.titrecl emter in tht'
UJnited Stautes or Canada, and thougli it tua> %cent a hold asser-
tion to nînke, >'et wve fccl that ne are flot ovt'rstepping the
houtîids of truth wîhti nve sa>' tîtat there catnnot bc foutnd to'day,
a box Of 1ooo carbOnls Of 7,16 iin. in cliatucter that will nlt averaîge
"'Ore t11an1 25 M0 35 pet çet'n. ni crooks-not sttch as nia> bc
dcsignalcd so by tht' mnifacturers, thintselves-, btit cronks,
nt'vertlieless, sinîpl> because tht'> are nul absolutely straighl.
Now, tht' put pose of tItis artitle is not to tread on any of tht'
mai.nufacturers' toc's, but ouIil 10 point out to thetu iii what
direction tht'y should seek tr imiprove thecir goods, and
thereby tnt only ben.,it tlhciisel'.es, but save the' cleclric
liglit mnen worry and annoyamîce ilst mission wîill ho more
than ftiflFllcd if il but points the t' t lu nipmovm.eît lin ail> otit
of the above nîcntioncd directions.

THE DYNAMO.
D1VN4mlo and nîagneto-elt'ctric machines consist essentnhi>'

of a coul of iire- tut' triatitrel'-rotating btcteei tht' potes
of a1 large magîtet, tht' potes being bent round bu, as Iz .îpp'ruath
eachi other ani hlave tht'.arrnaturt' hetwcen tietui. Tlhis niagnel
ina>' be eitht'r a perannent tuagnet of bard steel, or an electro-
magne consisting of %vire'coil'c round àî sofî iroti core, a curi ent
of electricity bt'ing macle to circle rouind tht' wîrc coil, anci tiius
unagnctizing tht' ion core while it lasîs. A magliet produces an
infltience in tht' nt'ighborhood atonind il, and this surrounding
neighborhood is k'tiown as tht' " field (if force" of tht' tugnet
i. e., tht' sphere in which its influence cati bt' feb.

A nîagnetic needît' or a bit of iruti filing placed in tinîs field
sets itself tu point along tht' " lnes of force" of tht' field ; tuat
is, the lines along n'hich the' nîagietic force acts, atîc whichi forîn
curves around tht' iiagnet, running out, as it wverc, frouji pole in
pole, curving froni ont' to tht' other. WVhen a coil of wire, or
armature, is nmade lu revolve rapchly in tht' strong fieldi of force
which occupies the space bctwet'n tht' poles of a powerfîtl
ciectro-magnel currents aîre producec i n the' coi]. T'hese cîtr-
rents alter thecir direction throughi the' coil ever>' tinit' tht' latter
changet its position vvith reference tio tht' poies of tht' tîaguet.
rht' side of the coul wiuich %vas opposite tht' north pole ts alter
haif a revolution opposite tht' souîh pole', and thle influence of
the' South pote tends le produce an opposite cuiTtC1 to that
of the north pole. Here wt' have ani "'ahernate etîrrent"'
dynatmo machine. As tht' coul, or armature, rotates with great
s1>t'td sortit huîndreds of revolutions per ininute-tht'se curretits
in altemnating directions, succct'd eacli othci ver>' rapîdl>', and if
an eiectric: arc larap is placed oui the' circuit i. will be lit op. In
this case il is not necessar>' duit the current be sent arond the'
circuit in ont' direction only ; but althotigh the' terminais of lthe
latup are constantly chatîging their politary-that is tht' norlu
pole, where the current enters, the next instant becounes the'
sonîh pole, wvhtre the' current lcaves-ytt as titis occurs man>'
limes in ont' second, tht' effecus produced is tht' saine as if lthe
current was in ont' uniforin direction.

In a '- conlinuonis-current " dlynanmo, which is nt'cessary for
sontie plîrposes, sucit as clectro-plating, wiiere tlie effet'c desireci
coulcl îlot l>e prochtced if the' direction of Ille current n'as cou-
tinti>'l alttring, tht' electric cttrrent is miadle to pass always ont'
n'a> round the' extermial circuit. Thims result is got b>' using the
ingenions clevice of a cointt:tor, wiîîch autoîîîaîically deflects
lthe current so as ahways to send il in an tnvarying direction.
'rhis conînîtator consists sii >npl>' of a split tutbe, wvhich is
aîtached to the revolvingq arm-ature, and uta> lit seen in 'îny
dynatîio wvorking on the' continuons systeuti. Thtis tube revolves
witli tht' re'volving armature, and il is di',ided b>' an insuhatîng
substance into two parts. Each hlînf us aîltemnatt'ly on tht' lefî
and righl of lte space betiveen tue pole& of lthe nîagnt and tht'
"Ibrusies " îvhicli collcct tht' currenî (romn tht' armnature ; i. e., the
bunciles of copper %vire sprcanl ont like a bmush, wbicli forn
each end of tht' outer ciicuit, -are fixed ini position, and %ht'
rcvolving commutator attacheci to the armature brings alter-
nalel>' ont' of ils half-tîibts mbt contact with a brubih. 'Lt1 the
haif of tht' commiutator whtich rt'ceives the' current changes at
the sanie tune tht' direction of tht' currenî thougb tht' cousb of

tht' armature is reversed ; in this rsay tht' cîirrenu sent out t0 tue
brusb wbich receives tht' electric curreîît froni tue anîlalure is
atlways in tht' sanie direction-Bsion Journial of Coimmerce.
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ELEGTROMOTIVE FORCE.
TImî ntlost lerrifying terni ini the electlicai v'ocabuiary bo the

uninitiated and beginner is tîte %vorîl "liotenti.-l.Y Titis wQçrd
bas becil discaisseil b>. Scieintisîs and l cectricians t0 such an1
extent that inany stuilents regard it as possessing a incaning
inexplicable b>, ordinar>' langtiage and utittrly uindefinabie, and
that it cani only bc coînprelicnded by the clcvelopmient of a sort

of special sense, which enaib;es us Io undcrstand tings withot
beî,»g able tu cxplain tein.

i'bere is no miaitn, Il( wev'cr, why an>' nore ntystcry should
l)tîai the word II potentiai " titan to the word Ilmoition,11 anci,

wo bc marc gcneral, dictre is un reason wiay an>' of the tcchnicai
lerits tiseai in te ciectrical science shotuld be enslitrou'led witit
tnystery ; tîhcy arc ail casily understood if a little ihought is
bestowed oponl titeir nmeaniatg. lThe nicre vecrbal ei;ôression, of
a tcicai terani, witetber il bc volt or iiegolimi, (tocs 001 neces-
sarily convcy ils nlcaning. Ttonuitlt is rcquired, as well .as ain
expressint, anal in titis respect thc stiy of cecricity is no
difféent ta site sitody of te multiplication table.

'llie aletinition orfI "lotentiai » is, bi iefly, pssesrù, latlent
po';tiat is, stored powea wltirli ina>' be uiized to perfori

work under proper conditionts. If ive tiake a we-iglbt -. <F-ig. j)
weigiting, say Io lbs., ani htaut il up frontt the ;round a distance
of i0 rel, ai m~iil bcecnaiowed with a certain amnount or poiver ta
do work, wici il can be i;de ta pcrforni by ils descent ta Ilte

91round. Titis work ranl be
appiie<i in a great n;anv ways.
For instance, tite end or the
rope il ntighit bc aîtacited to a
train of ciockwork, witicit %vouid
be set into motion b>' te de-
scent of the weigit ; or i» attighat run a fait, a scaaing-
mnacitine, or do an>' otîter kincl
of wvork, prot'iding lthe tweighît
was sufficient to overcoane the
friction of te inechanisan.
'llie weight titen at a liei>'it of
ten rect fron Ilte ground bas a
Potcn fia? enerý'y or a given
ainoutat -- itotential cg>',
îtteaning latent crnergy, whicl
is transfornied intô work tw'ian
the --eiglit descends. Sltauild
Ilte friction of Ilte zrain of
cio:kwIork C, and Ilte pulle>' P,
bc so great as t0 prev'ent the
wcei-ghî -. froni desccnding, no
WOrk, Wili bi- pcrformed ; bîtt if
the total friction is stiglt, then
tîte energy of tîte wcigit cao
bc utilized In perfonio work in

c some forni ora th.
Nowv if we tnake thc weight

* * * 2o lbs. (twicc ils atnmai
wcight), it will havc îtvice tite
polentiai cnergy aI lte hcigit

trio. 7. of ten feet îhan it did bel'orc,
antd consequcntly, ail] îiings being equai, iill perforni tw'îcc tite
anjoîtl of work; il has twvice the pawver t0 overcome resistance
that il fornter>' Itac.

Il k evident froni these considerations tîtat tc greater Ilte
triction tite lcss will bce i mouni of useful workav.lilibie,.nd,
on thc contrai>', t lcss îtce friction the greater lte work-. Tite
sarne ideca as in poicolii, or potential encrgy, is aipplicable ta
clectric ctrrents in express the power of a currcnt to do wvork.

Il is a <liffictat thing somctinies; for Ibeginners Io gel a clear
conception of wor, clone by ciectriciîy, but when it is rcmicm-l
bercdi that %vork is rcquared of the clcczric carrcrt ta ovcrcome
the resasiance of tite coinducîîng xv1re, to pioduce light ian the
ciectric lamtp,îo dciposit mectals in tite plattng bath andl ta propel
sîrei çars and operale ttacincry, )usî as work, ts requareal or
lte .vcight in the examipie. ta ov'crconac the friction of te puoie>
and clockwork a beater idea af il miii bc possible. In -an cc-
trir circuit of greal resisiancc and wiîh uitie pctcntial energy at
the source of cuarrcnt uittle or no uscful work, wili bc prrformcd,
becausc ail or most of the power of lte current is wasied in

overcoming the rcsistancc of the %vire, wltich k sanaIngous ta tite
fi iction or tite poiliey and the wlieis or the clockwvork iii Fig. 1.
Il ks evident, tltercforc, th;at in orcier In gel Ille grcatest aminnt
of power or work froan a givcn elcîrie curiecat, Ille resistance tu
thc current must l>c mnade smuait, so as to enabie uis tu deliv'er a',
Inucl of tce current as possible at the Point wherc the wolk ls
to be perforiec.

Elcctric potcotial, or etecîromlotive force, is lthe power ant
clcctric current p ssesses Io do work. Ali ils cincrgy ia>' be
spet in overcoming the resistancc of tîte conducting wire, in
whlai c:ase nione will bc avail:abie to operate a telcgraph inl%tru-
ment, give us light or drivc an clecî ric flant niotor tu K-cep aab cool
in hot wcatiterand il is the business of the electricai engincer to

b. 2e

FIGI.

so reg.uiatc the conditions titat cecr'tlting cise ks subordinated
ta the one centrai objcî, naatteiy, lu, gel as it current as
possible front a givcn source ta te point wlterc it is 10 be :ased.

The phcnomena of eli-cîrical potential can be representel
grapitical>' in a way that will gî've us smille conception of its
nature.

Eiecîricity, laowecer, ks somecthing that cannot be seen or feit;
titerefore i* cannot be rcprecenied by visible characters, so tia:tt
WC cari gel sorte idca of ils nature tîtrougi lthe eyc. For titis
rc.tson ive are cornpellccd 10 resort 10 analogy wien wc (lesire 10
illustrate the phenomena of elecarical action.

Il bas bcen found that wvater, t0 a great extent, obeys iaws
wii arc very siînilar t0 those goî'erntng clectrie currents, andl
for this reason il i custontary to illustrate th action of cecric
currents by analogy 'vith the action of water uncer sitoilar con-
ditions.

Fig. 2 shows a tant, of water t, 0 whiclt is conncced a pipe pl
ltaving ail the opposite end a stop-cock. s. Along lte horizontal
iinib of the pipe arc crcîcd allier pipes, al, b and c, ini wicit lthe
waler can rsse. Now Miten the stop-cock is cioseci andl lte tank
is full of ivaler, tite watcr in te pipes andl in the tank tviil bc aI
lthe satnc height ; under these conditions the saine potentiai
esists in lte water in the tank andl the pipes, but the moment ive

FIG. 3.

open lte stop-cock, andl rili the waacr tn escape lte conditions
aire greaiy changeal, as wiii bc seen in Fig. 3. Tîte potential or
tite water ut tc tank wiil reattain the saine as il was before,
providcd ilhat the supply is equ-il ta te %vaste, ta kecp il at Ile
saine heighî, but the polentiai in tite pipes decreases 10 Ile
e-xtent rcpresentcdl by te diagonal Une d. '%Vhen t waiarr
reacies ils lowcst level g', ils potcntaal is s.'dd Ia bc zero, anal if
ive tp thc pipe P ai any point along ils horizontal iength :tnd
insert otiter pipes perpeodiculariy, lte walcr wîill risc in cacit of
these 10 exacîiy the point where the diagonal Une crosc's
(Fig. 3)

fly actual mensurement il wviii be shown ta lte mmaîer in pipe
b, is cxactiy ane-haif îhc perpcndicular heigit of uhat in the tank,

-- I
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thcerciore the poiecutial oi the watcr in that pipe is onle-half of
tiai in the tank ; the potential in pipe c is only onc*iourth that
of ite ori.ginal.-ilan thc potential at az is :lîrce-iaurths.

Ta~ the beginner tItis watcr illustration inay scml irielevat ta
the subject of this article, but sucli is ilot te case, bccause w~hat
i.. truc ai the action -)f thc wvatcr in thcse exailples is equally
truc of elcctricity ufidcr analogous conditions. If WC now sub-

Jstitute tbe %vord "electiicity " for " .tter,' and go ov-'ýr the saine
gratin(], WC Ila-ve tbe exact facts before uis as ta an clectric cur-
rcnt. Ili tilt place of tle tank 1 %vc put the dynamoc or battcry,
or wvlizatcvcr the source of current may be, and connect thereto
one cnl of a %vire wlîiclt ivill take the place af the pipe p, and
insulate thc furtîter end of Ille wvire ; that is, tnot conncct it with
aoly:ling, bt ]eave it frc, hangiug in the air for instance, the
electric potencial at the fre end, or at any point along the %vire
betieen duat end and the source of the current wvill be the saine
as that of the source isself, as5 iu the case of the water illusuiation
(Fig. z.). If, hio%%cvcr, we connect the fret cnd wvitb the grouind
or earth atg, the potential or electro-motive force wvill drap at
the rate indicatcd by the diagonal tine in Fig. 3 until it reaches
the carth, 'vberc it will be zero-the potential oi the cartît bcing
zero.

By takiug nicasutrenients ai any point along the wlire the
potential w~ill be found ta bcecxactly that shawu by the iniersec-
tion of the diagonal liue (drawu from the point ai higliest ta the
lowcst poteutial) with a perpendicular drawn front the point ai
nieasureitent.

WVc have cudeavorcd lu tlîis article ta give as cîcar an idea as
possible of the încaning of the terin Ilclcctric potentialIl or
elcctraîna:ivc iorcc'-E/ e.-Ircal Agqe

AN ACCIDENT IN AN ENGINE-ROOM.
A short time ago a setious accident occurred iu the engine-roin

of a Nelv ]Einglnd mill, wvhich %vas instructive enough tn ment
%vider publicity than it lias yet baci. The engine is a i, 200c
horse power Corliss, and it is supplici wiliî steain by a î4-inch

Tmr, ENGIux, Roas: Afr£u.i mir, AcCioFNrT

steni main, wbich enters the rooni about nine ficet :îbove thie
floar, passing horizontally aiong the vvail for about ciglît feet,
and then turning clawuwa-.rd and conuc:ing with -t pipe under
the floor tliat supplies the engine froni beucath. This nmain
steaim-pipe is fed by smnaller pipes ruuniug intas it froni cadi ai
the ten boilers in iltc bailer-roam,.-ind it is provided witlî a main
stop-valve wvhich isjusî ott;idc and above the engine-rooni
door, shonwu in the cii.

The engincer wvas jusi starting buis cugine up lu tite ttîanning,
wli1en, wit1out îvarning, tit c ight-faot section ai pipe ruuniug
along the wvall (indicaited by the datteci linès) burst wvith a ntoise
like a caumion, and steaut ai ton pouuds pressurc rtushed inta the
cnsguuc.roauii with fri.chtful vclocity. The cngimuccr ivas at the
thrattlc-.aivc bctwvcu the iwvo cylinders (ta the right af anc
shown in the cul), and the povcrfuil ciire.nt ai air andi steamun
rushcd agaiust Itir bore hlmi helplcssly acrass the cuginc-rooil,
by a door that aur antis: has not shoawu. He s:nick the casiug,
of thc door, succecded in gaining sîifiicicnit footing ta jump out
iustcad oFbeing bloivn out. The ground is îtvent*y féc or more
below the finoor stili, and the enginccr says it sccmcd ful a

minute before lie landc<l. Ilis righit knce %vas badly sprainied
by tbe fait, but lic hobblcd arouind ta the boilcr.rooîn, anI %vitlî
thc assistance ai the twvn firîellni, îricd ta close tîte main stop
v'alvc oî'cr tîme engitie-rooin dsionî This was a difficult thing ta
do in the blinding blast af stcani titat issucd front tbe cuigine-
ran:, and the effort provcd iruitless. Thei valve failcd ta îvark,
and tue sinaller stop-valves on tlîc intllvidutal boilers band ta be
closcd befure tilt drauglît ai steani coul be clîeckcd.

Whieu tilt engine-roonî could he#- entcrcd it %vas faund duit the
Iteat ai the steain hand unscaled tit auitomatic sprinklers ont tlîe
ciling, and a perfect storaît i %t: vas pouring dawn on the
enigîne. 'l'ie water supply %Vas sl:ut off, and tbe enginle wvas
exatiined and found ta bc uninjîîrcd, save for saine rus: limat
.titervards iornîcd on tîte wct mntl.

'l'le large cast-iron main that liad burst iras found ta be
split lu hialves, lcngthwîse, and fragients ai it lay about the
floor. An examination ai the large piece shiown iu the fore.
gratind ai the cut rcvealed the cause ai tîte accident. On citîter
side ni tbis piece, whec ba(] been tîte parting oi tîte nîld, tilt
casting was defective, ami for perhaps four feet on bath sitles tlîe
nîctal ivas liollowced amnd blown, sa that there tras no union wvliat-
ever, the casting being hceld togetlier by a scale ai iran lîardly as
si\teenti: af an incli tlîick iu places, and l:ardly ai cighith aflan
inch thîick is most af its length. 'llie uipriglit lengtlî ai pipe tîmat
rail lown thraugli tue floor 'v-as blovu over about six ie:, sa
thiat the joints and valves uinder the flonr were badly twistecl
and bent. Fragmients af tlîe burstcd pipe struck and ruincd tbe
valve aller on the cylinder, and a Locke damiper reguiator on
the traîl was also broken, the weighits belonging ta it being
s:rewn aIl aven the cngine-rooin floor. Oîîe tveiglit, ii,'eagling
aîbout tens pounds, wvas dIrivers acrcîss tue room and iubcdded in
the wvatt, nîakiug a hale eiglit luches dccp anti a foot ln diamîîcier.

Tbe engineerw~as carried ta his haite alier tîte accident, and
it was iound that his.injuries, althougi: serions aînd puinful, wîeie
not fatal.

The moral ai titis accident is, thant cast-inan ouglit not ta be
used for large steain mains carryiug lîcavy pressures. Cen:ainly,
suc: pipes auglît ual ta bc used uunless thcy have becu thoroughly
tested bydrostatically and wvitl the ltaininer ; and aur opinion
is, that 'vrouglit-iro; pipes are always inucu saler and better.

W~hîite the failîre of tItis pipe 'vas dise ta ils inlîcrent %veakness,
accidents ai a sinîllar nature are aien causes] by tic pipe being
iinpraperly suppan:cd. Stippo ts proviclec for miain steami 1 pecs
should reccive tilt miost careftîlattention, esp)cci.tllv if the pipe is
a long ane. Steani pipes are cxposcd ta grecat variationîs iii
icitiperature, and the causcquent expansion and contraction is
oficu vcry conbiderablc, aud uceds ta bc properly providcd for.
- 7'he Locomotiývc.

LIABILITY 0F TELEGRAPH COMPANIES.
ton suit for damtages, reccntly brought for dclay in sie dcliv-

ery ai a message annaunicing the clcath af te inther oi tilt
plaintifl's %"ifc, it appeaned iliat liait no cIelay occurred tlle plain-
tiff:înd his wife cauld have renchcd tbc place in tine ta aid and
direct tîte uerai and burial, gaing by train, but awviug ta the
dela>. tlîey wcre only able by pîrivait conveyance ta reach the
place in tinte ta miccl tilt uril procession. The telegrapli
campany ndiiiitted liaibility for actuai ([.mage lu tlle extra ex-
pense ai the trst), but denicd liribility for injury ta tlle feelings.
The Texas Comnmission ai Appeais, Section A, hielci (Western
Union Tclegraph Company vs. Erwin) that it ivas th riglît ai
tHie plaintiffand lus %vite ta bc present before the funeral, andi ta
aid and direct it ; thlat the dclay wvas the direct cause wîîy ilmey
wececprived of itis pnivilege; iltat the injury ta feelings and
mental sufinug sustaincd in beimtg deprivcd af titis riglit %vas
but tîte effect occasioncd by the tvrongfîii failuire ai the detfend.
ant ta perforni its dtuty, ami'l for damages rcsulting tiîcrefronitlt
defendaut was liable.

Inuction is a mide subjecî. 'Mrhe tgîphist bath uz% .int cndravors
ta gct rid of it. the ic1cphon:i depends czîirdy %spotn mi. and his sîibsctilDcrs
vitt:fyit. whilc theclectrue tmght installer finds mt ncccssa:y ta chmninaie i licre
ndipixappropmie il thcne. %Vc now have a systcrn fro.n Edàon or

tcegTmphung wmttmaut wires intccn eltvaîtit surface. tut, whole inter
venung spce being rcnîdCcl in(iictii'y activec ai w-iil b>. an interrupted
cuitent What limnits art ilicre to thc effecis or clectrial ncducison
ttîrough spAmc or action a, a distance. andt uhat inay not corne of il ?-Thc
Poteinoer (Landon).
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HAMILTON ELECTRIC STREET RAILWAY POWER flOUSE.
'l'lc accolmplanylng illustrations rcpresent the noaw power.

bouise of the 1laînilton Electric Street RZailway. l'lit building
is construcied ai red brick, cin a stale foundation, and is situated
on Cruise street, foot afi glsan stiet, on the shore af H-anjîl-
toit Bay. Tlîus facilities are aoeordcd for the direct landing of
cal front tîte boats and ant abundant suîply ai %watcr for con-
densing anc iller purpuses.

'l'le engine anid dynanmo bouse is 64 x 102! feet, anid the boiter
house 40 x t02 fcet. 'l'le chinny stack, reaches 140 fcet in
hciizlit, the foundation being secured by cernent and spilcd.

Thte mnotive power consists ai ihre Whleelock tncndi coin-

I f~LAN 'r FoW[ HOIJE

CuMinnr11

iCT1RICRiJ N'EWS

Thec %vires ;arc cnL.1bci ga n auj ellectag Ille claire frnigib or
the pover liouse, witli tioors for access. 'l'ie Edison Co.'
%vire is used-No. coo cable.

Only about anc-hiall the space iii the building is at present
utilizeil, the a cmaining portion being available for future increase
af plant.

The installation of the plant was donc tiillr the supervision
af ler. R. S. Ficcliî, clectriciani for the Wecstinghouse Co., oi
P'ittsburgh. 1\ r-. l'cier is chiei cuginter.

It is the intention ta excend the %valet- init.tk pipe furtîter into
the bay, as urider prescrit arrangenments the vaier lias p>îoved ta
be loo wVaran for candensing.

I--Il
JAlità bp.ttfv%-t a 1

pound condensing engines, 26o ha. 1). cach, mnantiuiactured by the
GAoldie & McCulloch Co., of Gaît, thrce 25o hi.p. Wecstinghouse
dynamos, supplicd by Ahcara & Stiler, ai Ott.twa.. Two ai thc
dynamos arc kept constantly in use, the third being in reserve.
,:lire ar-c six boilers, supplied by the Goldie & MicCulloch Co.,
four nf ihlich arc in operntion*and two in reserve. Gencrators
two in numb*r, bave a capacity af =5o ha.p., and -arc callcd upon
tin open.te -aitiunes 26 cars and i0 trailers.

à special fcaîturc is thc belting ai the dynamos dircct irain the
enginc fly-wvhecl, the pullcys cmployed ranging in suc frant z8
icct do%-.n to 34 inchcs.

The swichibaard isoai nabhogany. Ail the apparatus connect-
cd therewith is pcrfcctly insulated.

PERSONAL
.rn inv'itationl to attend the annual clam bake, under thea .uspiccs of th

Fugenc t>hillips Elcctricnt WVorks. round its, way ta us m hile rusticating in the
wilds of Nitslcoks. Unfortunaicly for oursclres îhcrc wans no fast triin
ava-ilatble tai convcy us t0 the sccnc or iity. but wc do not dout that Io
many moref.svorablecircumssane.d, the occasion iras ant of nîuch plcasurc.
Mr. John Carroll, or the C-tna.dian branch. was anc ter the commîticc of
managemecnt. ___________

'Me cros.hmid sometinics gis-es trouble. WVhcn il slips up and down
U;%ýen the sd-s. and is loase. il shows that it bas% worn the
loirer bro_.ss. and as a consequcnce the piston bas droppcct and is ont o!
lini. Tliis has a %endency to s-ut the piston. and if ut o! line 10 a izcat
extrait. ini cause vczy seriaus trouble. Uners should lic put in anud ahc
tross-head propcrly t-.iscd uniR it is nolot s.
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SAFETY VALVES-THEIR HISTORY, AI4TECEDENTS,
INVENTION AND CALCULATION.

lis WVm.r.1As IIAENIT LE1 VAN.
(L'etut ud front lune Numéer.)

AN ItrEAI. SAFR'TS VALVE.
'fic tiror'timri action of an auterri saifel> vilve svoudlîlie ta prevent Irle

sligitest asccumuluation cf presure above tire anianrt tntenuieýd anti fot to
contribrîte tu tire fnllilng cf ste pressture bclow dit rlntatint :tirat is ta say.
tire morartent tire normal pressure begrin ta bce exemded. tire i'alvewould rise
to adminit tire escirpe of stearn andi would risc tu just ste extent necessai>' tu
allow tire praper quanti>' of steaini tu escape, andi tire manient tire tendene>'
ta uridue accuinulaticrr cecsed. tire valve woulcl close; undi at ail int.-rredi-
are %t.iges cf ime beriveen its firbt openEig nrd its closing, tire arnottit cf
aperrîng wouid bre aacîl>' proportianeti to tire surplus steain foriîd. l'ruc.
tiali>', ire krraw tr is impossiblec ta conrîrruct sucir a varive. tire first diTrcully
wc ericounter being tire friction cf tire valve and its iîalding.down apparatus,
iviricir prevent tire valve rising until sanie sliglîr accunmulatiion cf pressure
firas rakeri place, andi whiicir prevents irs closing until tire pressure iras falien
somtwit below tire normnal point. ln practice, a valve neyer prcesents at
lis first c;rening sufl'rcient orifice for tire escape cf ail tire surplus steai tire
boiler can gcnerate. but It is onl>' afrer tire pressure liras risen sarîtirat
above Itle point necessary> tu open tire valve, tiat tire orifice becantes suifi-
cirnily large. Irle cause cf sttis is gencrailiy irnderstood tub itiat tre
Irirtiter tire v'alve riscs frcmn its ait tire greater is tire deercarse cf pressure due
ta, tire issue cf tira sicamnt cormparer! wiir rire pressure ins7idc tire boiter. tirere-
fore tire grearer tire iteighr ta wicir iris necessar>' ta maise tire valve tire
greater rIre surpluc pressure in tire boiter mnust ire ta mise it. anti tint, te
give sufficient nas or ste diseirarge ofrrii tire stcaml a boiter cans geneare,
tire pressure nrust rase in tire boiter abave tire intendei I.nit-that us. above
ste point ti mici tivalves are rrmangeti te, bçgin ta blow off.

TUEC VittS EXPLtOSION ilS AN aVEtc-WEtGITrEt SAFErV VALVE.
D>r. S. Gravesande. secretar>' of tire Durci emnbassy. wira ere in Englanti

j'a 1716. ar Captain Savetry's purrîping englne. and a.ftcrsvards irad one
ereced for -a frieurd, lile gives te following description ci tire boiter ex-
ploding-tiie firat on record:

'lire bitier wat marrie spiericai. Upon tire safciy vatlve tire was a sicel.
yard, tire place of wiîose iveigiri sirriv tire strengh cf tire ste.tm. andi law
irigi was caprabrle of raisirtg ivater (24 (cet irigir). But visran tire ieiglit
w.rs altie ver>' end cf rire stelyard. tire steant tircn being ver>' strang.
acoulti lift ir up, anti go aur t tire valve ratier tiran damage tire balter.
Iluit -a niait ivito was cntirciy iginorarnt cf tire nature of tire boiter. scitirout
any instructions, underioole t rn il, and. iving irung rire weigit n.i tire
furtircr endi cf rte sterlyard. iii ordrr ta colîct mare steini st maîke litis
wotk quicker. iîung alço a vcly icavy luflcr3iron rîpon tire endi of ste
sittyant. 'l'ire conseqtuenc piosed fatal. for.aftrr santie tinte, tire sreant.
noai lreing able, sciti tire sarfcry ciack.. ta mrise up rite steclyard. loadeti ii
this uinusual w'eigirt, irurst tue boiter %citir n grenit exptlosion, an<i killeti tire
pour niaut iii attendance. 1»' ste piece tabat tlew as-inder. tire bcing otirer.
wise fia danger, b>' reason of tire safet>' valve bciirg madîte te lift up and
open upan Occasion."

V'ACUUMiS VALVESç,
A vacuti vatlve as a safcty s'aire. aptnurrg inwvards. for admnittrng air anti

preventing collapse inthrie sîreli wlien rire pressure in tire boiter is muci lcss
tiriris tia of tire.aiiaspirere Falling cf press-ure in tire boiter may arise
(ront corcinle'sation af airant b>' graduai cociing afrer tire tires are scitir.
(I ra %yfa.

TItE DEVIt, RAN AWAY. WSTIt THtE SOUI'.
Tieacîvantige of iraving vacurîria %vaivet on airant ballera anti stearra sup.

îrly pipes, is bcst illustrateti oy %V. F. Durlee's description of irow IL- devii
ran away witir tire soup froi te kitclien a i te aid City' Hospital. wirici
formeri>' stacti for mnan> yesrs oni tire West sidc cf lioîwyopposite Peari
itreet andi between Diurne -anti Afitiran streets. New Yuorka cit>'.

%Ir. Durfee says: -Abouit rte year z530 i accompanied my fater ta
New Yoilk, iris purpose being te, iisrie cf rire public institutions witir a
views cf srutirng tire variaus mtirods tirci in use foi' cookîng anti irc.ting lry
steam, ard amnong cirher places cf note ire wcnt ro ste above nalmet boa'
prai, wirose supcr'lntcndent vcry courteous>' showeti us trrugr tire building
anti expl.ined tire systin uscd for hirraing. vcntilaiting.anticookîng. Wiren
wc cane taorire kiteiren, we faune! trce (I disrinctiy rememnber tirnt tire>
seenrita fo ie enorrnus) large iron caltiroîts gi'ouped togerirer in tire centre
cf site roorn. TIl=z uere providedth iriooden covers bavirig iringeti lids.
anti ie sier tot tiat tiry sîcre irseti tu boil tire soupa anrd meats b>' blair.
mng airain diîrcily anto tlrern thrurh -t pipe mhiicir entereti tire centre cf titeir
botiont. On my faibrrquriing ititinetliod'îasfoutndt<îbesatisfactory.
ste iupcenniendeut replicti 't*'es. excepi onre instance' lie tireur raid us
that one tsi> tire chie! coda (iho iras a Frencian) came rusiring irro iris
offitce wctith ever>' bair an end., anti is Ütce liid iii frigi, exclinsuring :
«Motîsicre! sa'cré~ Marsel ze lisible avez rnd ava>' mit nian souj% 7cr es

trot %in piecc' of ze sorup; se diable nvez us entierenîcrit, AhI Monsieur,
wtt me corne, vouz $ai sec ii '.auz ei'e. I sis' se vnitr. Parbleu! Mon.'
sieur, et es se grarnd Sa4tan"* 1 suppoied, surit the supetinrndent, tirat my
coca ira cititer insane or drnrk. buct i accoiiipanied hum ta tire kitchen, anti
On lifting tire lids o! rirase Iaeities iere mms flot anc drop o! soup tireb scen,
anti oiii> a fcw girns o! rde ta -irnir %bat Irere irad isen an>' tirere Voila!
vaors ree vatl i eli'd s'euz; zec diable i a ser soup! Sacr! Morse, -.'At suri ve
do ?'exclatineti tire cook anti i irad trgan to tinkt tiais iireory irad ap.
pamanes tu juarif>' si. if noting mart. and 1 ctitatnl' bat nra expianatian
of my> awn Mad>' for thre oceasion. oieeinvestigation m-as mn arder,

andti s restait sirawcd liat tire coclt wa% flot far (ram rigit. for me, ver>
promiptly discovered liat tire fireinais wsrs deati drnk, utnd, of cours, hirar
rrllowed tire fine under tire stcams bolers ira te cellir tu go out, andi as tire
boliers cacîcti, -a vacuumn was formeti ini tir place of Uie steami dite to its
condeusation b>' ille cold a r surroundirrg tile stvsrrrt pipes ani the top ofrire
boiter. and ias a eon"encc ail tire soup Intcnded for titat day's dinner hâd
been drawn auto tire steain space of tire boiter su sittiçfy its irunrer; Se tIrle
incarnate devil of druncenness. in tire persan of the fircman, i ilprmred
the estarblishmeant ci a vcry important part cfthat day's dirner.*"

Tire tesson raugirr by titis experience. is ta ire sure .anti put vacuumrr %al%"s
an briters andi checck valves on stearrti pipes. wircn iLseti under stirilar con.
dlitions. Prababi>' tire colioquinlismi, 11In tîte sottp'* flirt thave brat!i s
origin in tire kitchren of tire àKew York City Hlospital fort), >-cars ago.

ATMS5i'tIHC i'ttiSSURKt ON SAFETYV.5'i,' DiSK.
''ie effect o! atnispirerie pressure on a disk cari best be ilttstritcd b>' the

i'ollowing simprjle experinre:iftit anc n wii take a prece of wnting.papc«
about ane incih in diameter. anrd place it on tire open part af' te irait cf a
conmmurn toIxacco-pipe. andti nsert In tire parper thire snintl pins ns guides, ie

FIG. 55.

will flnd it utter>' impossible ta blaw tire imper tiisk c.ff tire pipe by blowing
down the stem. iiy reversing tire pipe white biowing. the paper ill nlot fait
off, but in titis position the marnent ane leaves ofi blowing it will drapt. A
dise af mictal t>'t ire suspendeti in tire ,tirac mariner.

Thtis pirenornenon ini air.int was first obscrvcd by Ciement Desormes. irio
comrunicatr il it thie Acaderny of Sciences cf Paris. on tire 4th of Decrem.
ber. 1826. He airservea thrrt - when stearn is corrpressei in n. boiter so
tit ai strong current is trade ta irlaw out through a sniînl oarifice, a nittai
plate or disk. an bcing preseriredt a littie distance frorn the orifice. is for'.
cibly repuscni: but if ir is brorrght nrar. andtipreascri suoas ncarly ta close %bc
orifice and cause the steani ta escape ifl . star-tikt farut araund tire arrîside
of tire disk in radiant directionis. ain externat pressure scili irc foundti ta rt
upon the disk. :mnd it cnni on>' bc set at liberty b>' forcubly raising it.*

On tire lacts cirserveti ly NI. Desormes. Jacobr Peririns nînkes tire follow.
ing renîeks: Tire stcami farces cil horizantaliy in tver>' direction, as M.
Desornies observes, in a star-like toami. Now. as a srrorrg current cf air
will ire crattil b>' the velocity of tire stecim. andI pass off witit il. rthe sur-
rounding air wiil foliaw, -andi in its course. -as ini Fig. 56. it miil inîpinge aor

Fir. so6.

tire disk and cause a pressure. and ütira in proparticn tu tire heigit or i-d.
cir> cf thre stcarn. Wiren tire safcry valve is su, eonstructed-whict is saine-

rimes tire case--is ta allow tire atearn to pass cil in a horizotal direction,
tire prvsssrre will ire grenier than when tire valve is contical. %whicir gives a
dificrent direction to tire srearn, as in F78g. 57. makung it marc difuliict a
tire air st impinge upon tire lv"

Tire peculiar ireiavior cf a tell piacedl within thec influr.ce of citirr a
vecicu.l or inclineti jet, was noticeti by Professer Le-slie. cf Edunirurgit. in

z87.as utl=cdy mentiancti; anti Professer Fariliy dJei'rcd a lecture 2t
thre Royal Institution. sometinie iretîveen tire ycars 1825 anti 1S29. En %irb
te gencral -action ofictstrpon iresxrrrouing air, and, tirrorgi ris mcdreer

upon balls-anddiok'-s.wasdiscussed. Tire pneurnattcpaa-dx"nadoO=
forins. was ilîrsratet iii vols. MX anti XI. of tire Londoan Iféchanc lier

aisfor tire ye=r 1828 andi z829, andi receiveti tire uttcntian cf Pro!so
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iand otiter wrttrs in tlai r;trly volumaes af .Sil/ipan'i loutriral anti the Jour.
oral ol the Franlin, I,,sfitute. lis thre second ediaion ci Il c 'itIoy's Play.
flooc af Science." piabisbia n a86o. Praicssor Pepper, in speaig or cur-
rents of nir that nre drngged ibntui escaping jet of steam.i says: Ilh'lis
iendency oi flic air bo rush lni a jet af stenam. rnis discovereti by Fnnst(iy,
anti explains thase curions experiments with a jet of stelasa by whicls halls,
emipty fiasks, andi glabullar véssuls are subînineti anad supporteti cither per-
pendiculrarly or horizontal])-. If saeaiu, ni n lîressîare of about 6o potants

lowing iorcibly through fic tube, ns shown in 1Fig. 6o. il wili bc iatanc ta
bc imapossible to displttce tic cisrd, but ais souri as tlae binst ai air ce-iscs tilt
card wvill dropitiofbseit; lIais ir ane farai of the -' p:aeîîaaaatac paradax " sa
calicti. andi the supîport ai the carit as dueC etitit5y ta thlac tian of -ittenl'
or Ilintîtlac turrets"e ai air.

AI tlae Centennial Exibition at Pladtelphia, an 1876, tile curious plieno-
menon wvns siîawn or a bail sustametil by ant incineti cuirrett oi air, wvhieil
was shown in îiae exhaibitaio tilt Westinghouse Air-llr.tke Comipany This

FiG. 57.
Iler inch. is alloacti ta escapec front a praper jet. andi a large iighted circular
torcis. canspasc i of tw dippeti in turpentine. as heid over it, the course ai
thse external air is shown by flic direction oi thse flines, which are iarcibly
putieti andi blown anta thse jet ai steam witlt a roaring noise. indicaling the
rapidity of the biast of air moving ta, thse steana jet."

Fag. 58 shows a jet discharging high.prcssure stcam . B, B, ligitet tareis
iseit araaand the Lascaping saan. The flanirs framt the latter
aIl rush int the formcr. Egg sheils, cnîpty flasIrs. lndia..ruhher or

FiG. 58.

l:ght copper anti brass hialls arei suspentict in thse niasi singular marner in-
side an cscaping jet ai high.pressître stcrm, and belore lthe explanation 01
Faraday tu-inis ai paper were taseti in the discussion ai the passible theory ta,
accounit for this rhfect. and whrat matie the explanation still mare difficuit.
-sis thse tact lisat the jet oi stcam migisi bc inclineti ta, any angle betweenise
hiontal anti perpendicular. anti staîl iaold thse hall. egg shell. or othcr
spiseriotl figure. firnily in ils v'apory grasp.

Fig. 59 is a Iball.a.nd.soeket jet al an angle. asnd discharging steam. Thse
egg.sheils are stapprteti by thse enriaus currents oi air moving into tbe jet
in thse directior. aio thse arrows.

la the latter part ai the lasi century. thse -principles ai thse lateral com-
munication ofnmotion in fluitis," were investigaîtti very thoroughly by

Fac.. 59.

Praiessr Venturi. ai Maodenat. anti it is tht action ai thec jet on thse sur.
raunding nir. in acardance wit1h tise principles elucidaîed by bum. tisat tihe
support ai the ball in aIl cases depentis. Thse peculaar action afIl indued
istea currents" l air is wcll iltusîrateti by a simple experiment: TaLze a
piceaiofordinary writing.paper, raIl it arourtid a commusn leild pencil. anti
canfine ils auter edgc With paste arguni. andi an witisdrawing thse pencil you
have a papler tube. Cut a circie alabout 234 inches acrass. out ai a still
card. andi pierce its center with a hale about ant inchs in dianseter; now
attacs the papler tube ta, tise centre ai tise ya-rd by sanie sealing wax. and
necar tht etige ai tht sitie opposite wa that ocesapied by thse tube. plaice three
smaii draps ofiscaling wax at equal disisasces frant e.tch athcn then eut an-
ather cirele ai card of tse sanie site as the firsî; an putîing this card an the
draps ai scaling wax bcotc named. invertng tise wlsole apparatus. and

Fir;. tia.

Campany had a rt-ceî'er illed wviii cOnapresset air, rat about 70 POIntis
pressure tn the squaîre inch. W\lien the braIre (in exiiation wvas not an
opetaiain. the air ai îiae receivtr. bciaag coaîtintîaliy supplicti by in air punamp.
wvas aliawcd ta esca;pe tiarauga n nozzle ai about 34 inch borc. set ta a ver.
aical inclination ai about 3e. Over this jet oi air %vas placeti a bail (sec
Fig. 61). %% hich renains afioat in the air wiîlaoît any visible nîrans ai sîts.
pension. Therc were five balis.-first. a soui glass bail c: 134 inch diatine.
ter; second. îwo soiid woodcn halls ai13 inchtes diameter. third. onc hlsaiow
tubber ball ai 3 incites diameter; faurth, anc holiow rsabbcr bail ai 5 inches

Fao. 6s.

<lianaetr. Each ai the %bove halls. wicn placed an thse air jet. showvut tbis
phenansenon.

Even more curiaus il appears %% iecn two lalis arc stispendtid simultaneau%.
ly: tise currt-nt ai air.-.iter teaving thse snaall glassisali. being saficienîly strang
ta give support ta tîte largest (5 inches in diameter) oi thse rubbcr halls. Thse
Impression tisis experitnent ca-catet was s'cr staiking inticet. As a a-uIc.
tiat suspendeti bail rotates very rapidly in tise direction sbown by the arraw.
buat sonaeîirnes if remains st.stianary. awing ta the fact af the cerner ai
gravity tnt cainciding wiîh thse geornctrical tenter. for the sanie ball once

FIG. %2.

made itat by an external force. syjîl continue the rotation with incrcas-
cd speeti. Tise vertical inclination of thse jet may bc cisangeti ta, about 45»
beort thse ball lases ils state ai suspension andi draps off.

A similar piscnomcnon-.t baidancang an top af tise water.jct ai a latin.
tmin-is afftrt scen. andi will lalcewist rensaint sustainedl if tise jet is more or
l=s inclincti. (Sec Fig. 62.)

(To bc Con finucd.)
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TORONTO NO. 1 C. A. S. E.

At the last regular meeting, July Sth, of Toronto No. t, C. A.
S. E., tlhe followving officers %vert installcd, (liîving becn cected
at tie prcviotis mneeting) -- A. E. Ecîkins, Past I>resîclcnt %V.
G. Ilackgrovhe, I'rcsident ; Wilson l'billips, 'Vice Prcsiclcnt ;E.
I'hillip, Secr-clary ; C. Moseley, Fînancial Secretar-y ; A. Mt.
Wiîclen',, *lreasurcr -. W.. lituttier, Canductor ; J. Fox, Door-
keeper ; *Frustces, WV. G. Blackgrove ; W. Lewis; C. lical.

Aftcr installation, liro. Edkins bcing callecl upon, for a fcwv
rînarks, rcpliecl as follows'

",wlen 1 %vas clecteci to the office of president of <bis associa-
tien sottie tivo ycars ago, 1 %vas ver>' doubtful as to %%vhcdîecr or
flot, 1 %vas 1ualificd tuo MI1 subl a position. 1 was conscious of
flot lbaving hall an>' cxpcriencc in ani office of the kind at the
trne, and as 1 then saut, 1 felt that tberc %verc înany inenibcrs
of the assocition wha %verc in cvery wvay bettes titualificd.
Hlotetvr, 1 did niy licst foi the ycar 1 %va), clecicd, and sit "as a
mnatter of prude to nic whlen 1 %vas electcd for- a second terrni, as
1 %vas then satîsticd dta 1 liait Illed tbe office s.utusfactoruly.

Now tbat iny terni oif office hb just t-osedl, aind rny buitessor
in office lias heen appointed, 1 want tu express iny tlianks to the
oficers, of this association %%-bae held office during the past two
yearç, for the very kind treatinent andi assistance whichi 1 have
ati ail tirncs received at their hands, and tliouglî. of course, we
have bailcdifférences af opinion at tirnis, yet "ce bave ast ail titnes,
ais tlie saying goes,-«Agreecl to chsagrce." At tbc saisie tune 1
1 arn cnvistrainecl to thc belief, <bat, noe matter blo% nîany our
ilifferenccs of opinion nia> hmave becs), evcr>'onc lad thlie cf-ire
of the association at lieart.

Thîis association is one of tlîcgrandest tbings fo: enigincers on
jlus continent. 1 never kniew tbe gond tbat wvas bcing (lonie
inclîrectly l)y <luis body' uintil 1 entcred miy purescrit emnployaient.
'lli crigineers in <lic country arc îvaking nip, and coinieicing to
rcafizc <lue fact <luat ta be a sticccssful engincer a mati nîulitst
kno%% somcethuing ilnie than lîow to sliovel coal. 1 claimi <lat
tlus association is and lias bem <lic cause of ibis gond wvork.
Engincers read of our mecetings iii tie papers. and are beginning
<o sec that it is aiuly a matter of stue tintil ever>' engineer will
have ta give proofai his kîuiowlcdge nitsteamn boilers andi engines.
Many Of <hemil Iue aCting LCCOr(lingly, and prcp.irng thcinseives
for exainination. Of course Ibecrt ire nien (andi plenty of tbern)
%vlio îvotld flot îurepare benselves if tlucy knew for aL faCt I<bat
an enigineer's license lawî womlc coule into foice next ntl;
<lue>' iould rabler trust to sorte streak af luck. such ams aI ,oeil
wvord fions <udcr boss, ta get <hein a certificate. But wluc the
tiie cornes, <besc muen %viil bc "in the saup.Y B>' <lis 1 In tiaî
niîean to say that men past the mniddle age, andi whon got noe
education %%lien youing, sliauld bc deprivedc of emîufloyrnent -far.

-frut it 1 wvould <1gb:t for <bese mnen to have a certilicate on
îuassîng a verbal cxanlnatiin. antI puocucing proof of tlie nmnhlier
or yearb of tlîcir service as enginecs. But 1 do0 maîint.Iili tîmat
tbe yauing mets %%ho have miadle up t> eir iidbcl tu fullov stai
engineering for a living, and yet do tiot take an> sieps to post
ilbcrnselvesi iicier business, 'yull li.aveoniy tbemsehcs to blarmc,
%vben the day comics,tiîat sorneone isappointecîto question <hemi
.snd fini out what <bey know.

But 1 lits drifting a long wvay fri-mn what 1 started to speal, on.
\\e haive only Io stand by e.nb otlier, and rrnains truc ta our
obligation, Io corne: out at the top. We mîîst ]et no peuty
jeahou)tsies arise Ibetiveen us .if ive do, tlîe %vill do our
ai-Ii nizatti more harin, than ail our open encînies combinecl.
L.ct lis k-ccp these points in vicw, andi rcenber the fact, <liai,
our ciinlîloyer's best interests ate ii tlue long~ run, our own. lIy
stuidyîig lus iiîiercsts, "-e cari as a rule, best convince hinu of
oui wvoit<l, as iany eniguncers %vions 1 cotilc naine have donc,
anci have bccii rcw.trdcdl by beticr wages.

Ili conclusion. 1 imian lie icisibcrs ancd offucers of thîs asso-
ciation foi <lic hoano- tliey have clone ne in elccting me as
president for tlue p.ast tua ternis, and 1 Carsî assure Veiu <bat 1
%hall alnays look back, sipon <liat nuite n-îb a great (le-il of
îulcasîire. I wishî the association ccry bucces% during the <cri
wvc arc iiowv eiiteriiîg tupon.

l'rcsidents Bllackgrove and i>lillips proised <oe stîr op old
Toronto No. i, during tlue coing year, se that the prospects
aire for a briglit and prosperotis ycar. The reports of commit-
tees showv the associai ion to bc in good standing both tlnincially
-int oîbicsrwise. During tlic past year thie association bas hall

a

mars), applications for cnguzîeers ; the ernploi'ers are beginnîng
to Sec <liat it pays <hei better to bave thiorouighly posted mets ta
bancie tlieir engiuies aîîd boihers.

i)uting the past ycar <lie associationîs at caîîsicîcrabie cost
pîirciîased an inibcator and planiînecter for <lic fret oise Of uts
iiiniers. A large iinmber of tlie niemibers huave takenl ad'ant.
age of this, and have becomie tiîorotighly posteci iii its sise. In
saie cases (lutte a saving of fuîel lias bcen effectedl by the aphuli.
cationî af tlîîs indiispensable little instrumiient.

The aninual unîionî picnic andi gaines of Toronto, Hiamilton,
B<rantfard, Stratfard, anti Londlon associationis, %vas lielcI july
ist, at Dunchîrn P>ark, famiiltpn, %wlien a large tmîntber of fi-nies
weie coipeted. for. The event of tlie day sceîncd to be thc
ladies race, opuen only <o engineers'w'ives. 'Mrs. Bain, of'roronto,
securei tlie furst prize, a bcautifully figureci tard rc;ei<er, lort-
sentecl b>' Ryrie Ilros.,TIoronto. Aînong mtiser c.ontrlluttorstu tile
prîzc lis: iivere <lue folhoîn>< proîîîînent engine builders .(uii
& MNcctullocib, Gaît ; Iiîglis & Sons, and the poison Iran Works,
lo ono 'Fli thlnks of the association aticecxteiîded <o i,
%vio, by tontributing to the pic lî%t, .zislbte(d iii iakink tic
occasion a sttccess.

HAMILTON NO. 2, C. A. S. E.
Eiidjîr Esrcruct,~CLN.

I)E, SIR, -Atbc hast meeting of tle above association liell
on jil>' i th, tlie officers electeci for tlie ensuing year %ci-c
itîstalleci b>' Breflier J. I.angclan. Al<lic aI od officers retire
except Bro. I.:rngcloni anci Nashî, <le f'ormer as Condtîctor and
tlhc latter Fiiianciaul Secretary.

Afier tlîe ncwv officers %vere installeci <bey %vere caheci tipon ta
niake a few renîaiks, wbic <lie>' dicl, tbaiking tlîe bretliren for
placing tlieni in tlic diffécrent offices and proinisîig to f'iilfilh the
cîtîties to <lie best of tbeiratbility,.also <o try anci keep tlue naine of
No. n to <lie front as it al<vays lias been since org-tnizatiou. A
vote of tluunks %vas teiîcerdl <lie retiring officers, vhii <t-as
sesponded to b' <lie president, Bro. 1P. Stott.

Brodlicr Langdon gave sanie gooci advice <o tlic new officers
and also to <lie mnienîbers.

Thelu officers for the ensuis)g )'ear arc ; 1)ro. Swveet, Pu-esident:
liro. Clierriton, Vice President ; Bro. Langton, Concluciar ;
liro. Jobinson, Recording Secreta->'; (Bro. Robb, "-ho lias belli
the positionu fa- four years, retiring) ; Bro. Nashu, Financial
Secretary; IBro. Nashî, sr., 'reasmrer; Bro. Marshall, Door-keceper;
Bras. aciDickensomî amui Robb, Trustees.

Fifteen new niemnbers have been admittecl curing tlie past
year, and <bere are <lace applications in for iiieinbership.

Votirs ttuly,
____________E. C. J.

LONDON No. 5, C. A. S. E.
Editor EucrrscA,. NKWS%.

I)i,%i, SiR, Tlîe menîbers of <lie various Associations of thie
C. A. S. E. iii tlîe Eastern part ai the country will bc glad to
lîcar of <lie re-organization of Landau Association, No. 5. This
Association 'vas first organizeti on April i 5th, 1890, and gave
promise ai being a usefui and beaith' institution, but unf'oir
tunatcly, aiter one year ai existence the mecetings became sO
poorly attendecl, <bat the fec< nienibers wvho rrnained constant
iii attendan(.e, decidet <at it <voulti be best to discontinue tlic
nmeetings uutil a re-ouganization coulti be brougbt about.

Bru. A. E. Edkins, e.%-IPresideni of Toronto, N. i, and uriso
nowv fMis the position of Inspecter for the Boiher Inspection anti
lnsurauice Co., lias been luec on business for luis compan>', amnd
sortie of tlie ali niembers ai NO. 5, (thinsking tbis <voulti be a
gond chance to get saie heip iowvard re organizing) bielti a meet
ung and inviteti Bmo. Ecikins <o attend. At <luis meceting it <vas
decicicd to scmîd out notices to the Engincers, asking <beni to
attenîd a meeting an Thuursday evening, jul>' 2ist, ait 8 p.mi.

At the lime mîucninnied about tweuîîy engimiecis put in an
appearance, man>' of %visons hacil not been nienibers of <lic Associ
ation before. The meceting vas calledl to order by Bro. G;e.
Ta) lot, afier % ilich lire. Edkins was askccî to preside.

'Bro. E<lkins proccedeci ta explain the amnis aii objects of the
Association, and gav'e a icviewv of the <vork, wvlich bail been donc
by <lue C. A. S. E. dluring the past fivc years. The engineers
pitsent <vere <lien asked, if ail <vould sise to <hueir feet wvbo hall
miade up <hecir miinds to become iinbezis, and ever>' mars in<the
rooni but one conîplied. Afier the Secretir.), hall rcccii'ed <lic
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eiitrancc tee front cachl or the ncw mlcil>cers, they îvcrc candtîct-
cd by Bras. Taylor and Miýungail, before the chair for initiation,
the obligation bcing given by Bro. dîs

Nominations anti cicciion of afficers iallowcd and rcsultcd iii
itro. F. Mitchclell, (lcdEngincer, Dominion Olatîneal Mill),
being eiccted Prcsidcnt ; l3ro. 'T. Mungali, Vice-Prcs. ; itro. J.
MNclnitosli, IZec.-Sccrctairy ; Bro. Gen. Taylor, (Engmccr Adiver-
i:ser oilice), Treasurer; lira. Powell, Concluctor; lira. Gilhart,
l)oor-kelcer; Trustees, Bras. *l'ccn, Plattcrson and \Vestlicad.
l'ie oflicers werc thcîî instaileci by lira. Edkiîs.

i>rcsidcnt 'Mitchell mde a neat speech, tiîanking the ilcilnbcrs
for the lionor thicy liait donc I1dmi, assuring theni that lic wvould
duo cvcrything iii lus power lt make INo. 5 Association a succcss,
and asking far the licarvy co-opcratian ai ail prcsent, in building
up an organizatioh ai 'vh;ich thcy ail miglit bc proud.

A commîittce îwas appainted ta secure a blackbaard anti ques-
tion box, lira. Edkins paid his entrance fée and %vas rcccivcd
as ani active miembcr of No. 5. The meceting atijourned ta, meet
at 8 p.iii. an the fiîst Thursdity in Aug-ist.

1 liere are inany more good praL tif-il engineers in London wlia
fiave signified tiemr intention ai bec.oming ineicbcrs, and, raking
evcrytiîing inta, consideration, No. 5 starts out with encauraging
prospects.

FORM~ST CIrV.

ELECTRICAL ENERGY.
WVleîct'cr a carment of eiectricity flatvs a certain ainount of

enemgy is cxpended, and it is necessar>' ta bc able ta nicasure
ciacti>' tue atîount ai ener-gy s0 expendcd in an>' circuit or in
iiii part iliercaf. The quantit>' ai wark perfornied in raising a

mîass ai anc paîînd througli a différenice ai le:vel ah oîîe foot
against tic force ai gravity is general>' takecn as the unit ai
nicclîanical energy, and is known as the foot-patind. The ît'ork
donc in raisiîig an>' mass thmaughi any heighit is fotînd by simply
îuîultipiyiîig togetiier the number ai pounds in that miass b>' tlîc
nuîîibem af fect rlirough wlich it is lifted. Somcîviiat siniil;îrly
tic caîî take. as the practical unit ai clectrical cnergy, the aniaunt
expeiilC(I in transfcmring a unit qluantit>' ai electricit>' (anc
coulomb) ilirouiglia difference ai potential ai anc voit. And by
nuiiling the numiber ai coulombs, wiiichi have flaîved frmom
one poinît ta another b>' the difl'erence ai patential in volts bc-
twven tiiase points, wve obtain tue nunîber ai units oficlectrical
ener-y expendcd during tlîc passatge oi the current.Tleui
ai ecctrical energy, or anc caulomb multiplied b>' one voit, is
caiicd the joule. As a simple mnmerical exampie, %ve ma>' sup-
pose a curment ai la, anîpères ta flaw iar 5 secand 's, then the
quantity ai ciectricît>' passing through tlîe circuit would be 5o
coulambs, and if tlîis curment wcrc maintained by a potential
diffémence ai 8 volts, the amaount ai cnergy c.,pended in tlîat
tinte %would be 8 x 50=400 joules.

As a rule, ive wisli ta k-now the rale at wlîiclî waork is being
done in au>' circuit madlier ilian the amtoant ivluiclî is donc in a
.gîven tinme. It is evîdent tlîat tlîîs rate can always be iaund b>'
dividing titi aniaunt ai îvomk b>' the utumber ai seconds taken
for its performance ; but the saine saine result can bc arrivcd at
bv mnuitipiying tagethcr the potentiai diffemence and the rate ai

transicrcncc or flaiw ai electricity instead ai tue qîîaîîtity :tctiialiv
transfcrrcd in a given tinte. Naw tue rate ai flow ai eicctricity
is wvlîat wce know as the curren, streiîgth, whiclî is micasured iii
ampères. Thierciare, if the différence ai patential iii volts, be-
twecil an>' tvo, giveli points is niuiti1iiied by thc resuitiîig carment
iii ampères the product gives the rate at wliicl eîîergy is beiîîg
expendeci, or tue ra te ai tvc.rking betwvecn tiiose two pboints. The
unit rate or wvorking or the unit oftowt'Vr is calied tlic lru/-.tlltt
is ta sa>', i amipère x i volt - watt. Tlierciore, if a diffcreîice
ai patential ai -.o valts b-.twcîî the ends ai a %vire miaintaiîîs a1
cttrrent of 3 ampères tie rate ar wt'rking is 3 x 2o=6o wvatts.
liti'cal Alge. ___________

GROUNDS.
liV Il. IL. D)ALLAS.

It is surprising ta fiiîc in sa îîîany cases tue amission, amaong
tue instruments an ciectric liglit station switch boards, oiaiîy
fari of ground detector, tlîe nearcst instrument ta ih being the
iightning irrresters, tvliclî gencral>' abatind in mnmber but serve
for an ent:rciy different purpose. Probably sante are uncler tue
errancous impression tlîat grounds, andi b>' grauinds 've ineati
leaks ta, earth or escaping ctîrrcnts, are ai littie or secoîîdary uni -
partance and takze care ai thenmselves, white ailiers, ni doubt,
consider theui tao difCtilt and eXPeISiVe. a iatter ta kecep track ai.
For ail stich il is a pit>' that electricit>' was nat ivored ithi saile
sort aflan odor, (or instance, soinetlîing siiiîilar ta tlîat ai au r
ardinary iiiunîinating gas, in wvhichi case Jcaks, etc., i-ottic piro-
babiy bc niaie irequcntly andI speedily remcedied.

'Ihle vriter has in iîinid anc large centrai station using lowv
tension cantinuaus incandescentr current ; #lie street feccders,
mains etc., are mun with bare copper. trees lie aiang tue ratite ai
the paies, and in stîmmer tlie wîres arc in.Çilaj'cdwitlî a dense
covering of tlîe green fluage ; a wtet niglit contîes along, the
lights humn cherry reci, tlîc firemian gels no chance ta slep, tlîe
constinuer comipiains of unsa-tisiatctai y service, aînd the stockhoid-
er expects large dividends, wvitiî about anc-hauf the statioi's out-
put returning ta moilier eartlî, front whience it caille, in tue shape
ai coal. Surely tiîis is a case ai ",dust retrrting ta dust,*" and
sucli antr cxanîple ouglît ta imprcss interestcd *parties wiîlî the
necessit>' af a higli g rade ofiinstihated wires, and lines frce from
;lit grounds. Otherwvise the>' always meieî maie steaîiî coal,
maney, lcss dividends, and are hikec bad wvecds whliclî graw rajîid-
ly wvith out an>' fostering anti no nouirislînient save iliat af the
current.

Newv electric liglît caînpanics siîatîld profit by the experici. e
ai their eiders and " nip tue ct'il in the buid I by stairting in iwith
clear Uines and keeping theni clear, whiclî, ai course, reqtîires
spmcl littie attention and care, btît in the enîd tîndoubtcdly pay's.
T'le mains being clear lia service shotîld lie caîîîectccl until liey
have been tharaiîglily testecl anîd fotiiid clear. 1Experience
teaches, alsa, thait a fewv celîs ai saie good type ai battcry and
a galvanamecter are niucli preferable ta the iagiicto, ardilîarilv
uscd in practice, and witl the farmer mnuch maoreaccurate resuits
wili bc abtaincd. Thuis, tagetiier wvith saine caînnierical iarîîî ai
îvlieatsîone bridge and galvanaiiîeter are MIi the instrumîents rc-
quired for ardinar>' testing. - Y-edctùciy.

Eairle's Air and Steam, Ijeotoirs

S. R. EARLEs

TYPE A For burning bard or soft cent scmeenings undcr stcani boitcrs. for tvork-
ing gaa prodaccrs. &c.. &c., cxhiîsting gases froni nhilmc, Veniiilai

ing sliips, buildings. &c. Cati be applicd te any boitcr without
disturing the 1îresent aettînR. Gtuaraftecd ta do thcwork

>- A TRY N 0=ErTnFtsatisfactorily. Catn give the tîcst of iestinionials shoiw
AIR INJECT R ing thcir eh5iciency. Fiitly covcrcd by lcîtersir patent in Canaditanti the tJnitcd Su.ites.

TYPE B THE GERHARD HEINTZ\lAN (:0..

Factory and WVartrooms: 69 t0 75 Shcîtournc Streci,

AiRINECORS. R. EARLK, E5Q., lIeleVjilIC, Ont. OR8ONTO, hMarch 121h, 382
AIR INECT BDEAR Siit.-Wc' art very inch pleased with flic Conincd Air Injector nnd
TYPE C ~Exhauster purchated from you. ttc geîtmiOit $ *tCAie cssfuel than wccoîl,îTYECget wjthtefan bowe, .vcw te ,î-ing beorc introducing the- air sn i ectot, and wc=a get along uith ail hard coal screcningst such sit wc purdaae front the local

yards hete, and there àt an actai saving of i *.in favar (th lb ijet as cons
pareil with fan. There is enough stcain on tu le ier tloblour t1 e i hmorning. Five pound% wili woruc the injector. whercas ia to'. twenty potsnds ofCoueaEoAMRoINTo steac ta run enrine and fin. iVe are more than pleated wjth our inveurmentANO XitIJSCR ours truly, (Signed> Tiî Gzstlg.%iîn IIiNTqzmAN Ca.

CIRCULARS ANVD PRICES GIVENV ONV APPLICAT7ION.

- - BELLEVILLE, ONT.

r
Auigust, 1892

Vours truly,
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TRADE NOTES.
hiesrs. I>.îîiing lIras., of Montrenal, îinnufncturers or te ceiebraîeed

<latissen ('itiicli puiicy anti cttoff cotsIping. report the followins recent
sait- flranhi Tfrink Rniiway, oot na,0e 30" ' 7i" Cluich pîIeU-y
Edisolti Gerirri 1Eiecîric Co.. o ne 66" xb" iiiiey. Tfite Railibun Co.,
Bllleville. oiie4n" 12" ptiliey; Peck. Iktiny & Co., ottei two 36' x

à 2 putlirys . («iieeîis Liglitanud Iawer(Co.. tiicet.300 il. 1p. cluici, caitpiings.

il i% ctiloitiry. says the Statit)ntry rngitu«-r. ta proportion the saféty
valve of a bofetic il ic aiotint of gtate suirface. tllo%%tng anr aiea of one-
li.aIf square luch in the valse, la one square' tui of genie suîrfalce, iît tiîis
cati neser Ili canstidrrd whîolly rcliUale, as il does flot turisidcr lte r.ipidiîy
%% lli wlhiîci 5tmin iinay lie îroduce..

'ilitre is miore trouble. In cerltain classes of cilgines, sviih the erank pin
tin wiili ail allier parts If il gels flot. lookc carc!uly to the lubricalion,

anti if the ail fccds proipeeiy you %viii prolbtîy find dit Oic brasses arc
cutîîng. Wlien his Ils founti to l le c case. takc off the bîrasses. tin If the

pnis flot niuciî cl, use Cince>' paper oni it uni i sînootli. or rire l if ncc.'s
sar>'. Aiso filie the birasses. If ili, truite louse ncsv brasses ghoulti tic put
on. ni%(' iftitcy con not lit hast. the brai tlîitg to do is to drill »ores in ther

brases ~ itoir Unisabîji uet l Tiis often tîtakes a liciter job titan new
lîrIISSa. lit sîtOUlul lie donc careilly. *Ille balîbit pistgs nîny slip out if
flot îantitred iii. If you wnant ta fix Ilîcîi in sa tughtiy ltat thy
cati nlt toail out by ai>' itans, drill your hales wUtiî a drUill grotnu
off nt ane sit, sa as Io niaice it crooked. or larger ai the boitoni tuti,
Ilte tOp).

SPARKS.
A brande of lthe lioroi Eltr W Idiuig
o. of Ilosion. lias tien r .cenlly u- îablisiîedi si

the works of lte Dottîtnniotî %Vire Ca.. 1.aciUne.
Que.

Ilte Quelx'C & i.Cvis 1EIecîrtc Lîgit CO. tins
igain scurtd tlle conîmect for ligitêtg Ilte

Aicment City, nit lte price of $8u per ligl lier

*1 lie Cil>' Street-c.îe %ystllit of Quebrec is ta lie
intliroird.anti eaîctfitd. Eeîîiywi i ~rUl
Iy'atoiapîd. 1tic'undertakUttg will litrabatîl> nlot

lie coninîecccî tîtil next yenr.

i.aw speed dlynamios tire fotintl mîore nxivait.
tageoI.s. in the long ruts itais tiose aperate t a
lîtghee speî. rThere tis war anti lent. coni.
scquecttly lems repiairs. and lte>' requisie icss alien.
lion. -S.tatio'rary Errpneer.

'f lie rîaantng of lte terni eart or x'rand %ii

coflticçttOfl» lt i clec'trtitrcuit, ha!, bren tic.
CUcîrd tn tue Lttc.Fox triai fil London. ta enilîrace
on>' retuiu Circuit sîheilier cotsnected to carîli or
carnite' b) lâte at însuittd scîres. P'rof. Il>îrry
4tateîl i titis triai dit acrlk sas lthe tcchniiîal
terti (or a rîluen caîidtictor of an>' descrition
ant i le sîrîctily spiieikg tits ib iîmîxul'> cor-
rect. il is irdiy te itîeating oidittari> aittdcd
t0 the terni in tliis country', andi wvoitd caissc con-
futonif Uf lot r'xpl-tincd in esc'ry parlicuar Clac.

TWO IIARVEST EXCURSIONS
l'ihn Clreu,v 1ilerntî&ee t St. Iletttl Ry
ont 7'nesqInU. A ltumt :tot'ý. aladl Se>i

a'eit'er 2.7118t1.
ttre the rs.t.es at ki.sled by the wand'ring biteze.

A'nd site fields ate sichseul, Roldts graig ;
V/lieue tri* schooner plourhs titrouzi the fita*tteeic

l'o its destined port on île westerin Ilain
WVhtue homes îna> utever lie sougit i o vain.

And hope is the ihriftiest plant %hat gzrow.
w4ueu n'an Muay tseî Ili'. tighs iîint:,ii

Attd land is n% fier as the sstnd ihal bloms.

Fuor ftieiler 1 a'ticulats aîpi>' Io the ICatesi licktie
Argesi, or addre iur Canaulian Il usennr
Agent, 4 Pame llott rock, Toronto, Ont.

IC / t. y T %X 4 M !z 14i 0 E

A. ALL.Aw leSident. J. o. GuAvrzi. se.-r.is. F. SciisEs. Mîn .Dîrector.

THE CANADIAN RUBBER CO. 0F MONTRERL
CAPITAL,

MIAurb

A Nb

$2,00,000.

MANUFACTURERS 0F ALL KINDS OF

RUBBER 00008
FOR BEMTIRICAL PURPOSES,

- INCLUINiG-

BLACK AND WHITE TAPES, TUBINGS,
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beitlngs, ail klnds of Hase, Packlngs, etc.
Mouid Coods of every description.

WESTERN BRANCH:

COR,. FRONT ANI) YONGEI STS.,
J. Hi. W\xî.Kieî, Manager. M TORONTO,

suniziC iBii cAii1TAi.. .. $100.100.
AMOUNTi ON' DEPOSIT NVrrnI THfE GOVERINMNT 0F CANAD)A. $54.724.

SIR ALrC. CAMPBELL. K.G.M.G. fins.
(Liet. Covr.f Onteino>

HEF' jfi aI JouN L -BLAtir Eso.Vicr Pars.

0 caada

',o ÇGNP G.C.ROBB1. Chici' Eneineer. A.FRAS.R75. %iTrea.

CONSULTl!0I Ii'~ EAD OFFIcE.2TORoNTro ST.

PreVention of Acclident Our' chie! atm. Eco omy o ue scue
NaOTE -The offices or the Comupany have been remiovero Eeb omeyrexl thf Cful seue idin.

THE RELIANCE ELECTRIC MEC. CO., LTo.
WiIT1RFORD, ONT.-

MANUPA MT'k1s UFi A. KINiDS OF'

FOB2 LIC;.ITLVG ANVD T&AJÀS1ISSION 0 F POWVEI.

Constant Cu'trretit %ni Constant I>otential D)ynamos, for Airc Arc Linips for Constant Currcnt and Constant Potentiai
and Iicaiidcst.%aiit 1.ighting. .u Circuits.

ElecricRaiway cncatosandMotrs.OurDynamos, Cencrators and Motors arc automiaîk and

Sîaîionnry 'Motors af an), horse-power, 10 run on Arc and AI] kinds of Station Fixtîires, Switches, Lightning Arrcsters,
Incandescent Circuits. Riteostats, Amniiters, \Iolt-metcrs, &c., &c.

Wa give spacIni attentinn to Long Distance Transm!ssion af Power. Our apparatus is sImpler
and conta ins mare metit thon any ather on the market.

lIVRITE US FOR I>ARTICIMARS ANOD PR&ICES.

Head Office and WorkS ' WATERFORD, ONi. Toronto Off ice ; 141 King St. West, TORONTO, ONT.

Atîgust, 1892



August, it~92 cRNADlI~4 ELECTF~lCAh I'4EWS
A SINGULAR FATALITY.

The strange case of Jantes G;raiît, il
hrlicilnan cinpiocd b)' the Cijicago Tele.

pliinc onîpatny, bas excitîed înuch Inter-
cst in Chiîcago. IDurinig the tlunclcr
'tarin ai thie.aicrnaan i f %Inda.yaf ltbt

wceck Grant lîad oc.casion to ring up the
central office froin the station ail West
I"ortictii andi Lake sticets. A peil of
iliînîdcr, fallawing qîîîckly upon) a flashl of
lightiiig, rang mi't as lie haci the recciver
to bis car. He feui to the fluor. riteî by-

st.111dcrs ran to liellp ini and found imii
brcabbing hcavily and uincansciaus. lie
%vas taken tu0 bis haine near by. Doctors

titll pramiptly. Efforts #a restore hunii ta
t oîsciousîîess îvcrc uiseless, andI be ]av
insensible until Tîicsday. \Vhen at last
lie alvakc-nc< train the stipor bis first
words vere :"Hlello, ring off1" and îlîis
lic nitîttcrcc l a) anîd nigbit. ht was

eiclent that the tiîîfortîînate illan bah bc-
coule insane, and on Wc:inesday îîight
bie becanie violent, stili labaring limier
thc delusion tbat bc %vis i the telcpbhonc.
Il wvas ilccessary to eSiiiillan ClpP traint
thec neigbborbaad tua restrain bim. Ail
uîîi.ht long be miultcrd, Il liello, ring
off 1" ar intervais niaking frenzicd attacks
upon tbe men wsho w~ere holding himi in
bcd. 'rThe pattaI wagon 'vas calhcd on
Tlnirsdlay inarning and lic svas carried,
fcebly fighting, iat a wvard i the deten-
lion haspital. Throtiglioti the day tlhe
amfictcd nian strug.glecl pitifuily wvith bis
clelusion, and il 6 o'ciock il was neccssary
ta administer (quicling iniecicincs in order
ta gel bini ta bcd. At 9 o'clack lie ss'as
quiet il hast andl brcatbing cas)', witiî at
decrcased temperaturc. 'lw%%cnt)' minutes
laier be arouiscd binself sboîiting, but
m.siitit attenîpts at violence. 'l'le attciith-

* ng physician ss'as cillcd, an(], as Gýrant's
* vaice secîiicd bo grass' fainter, lic found bis

pulse failing svith i. At so:2!5 o'clack,
sil pcrsistîng in bis cry of "H-ello, i ing
off!"~ stink ta a wbispcr, James (trant
diei.

'l'lic case is a nlysterîouts aine, and il is
îlot known wvhctber the Ii-hîtning itself or
tic fail ta the floor was the cause of the
ins;îniîy and stibsequent dcatb. There
tire several instances iccorderd in nîcclical
jouîrnals wbere persons bave been render-
cd delirinus b>' sbacks af ligbitning, but
none is knassn prccisely paraîlci ta NIr.
Grant's sad file.- IJ,'esfcne lercin

A rLxs S~.~ii TATIONS 5ilbill
OUiR GRil' i'UL.iEYS.

x 20. tice 81 x 20.
ingeian Liglil & lower Ca.. twetve

tel) 62 x 13. ane 86 x 12, ant 62
.1 1o. (Thic tenarc lit psri au anc

II.îiulîtoi f'jectrî Co.. ullirîcen- -î". I -

-i,.tvc 58 \ 14u. in, 6 Paiirs- aint
dricr to cUch pur. ont- i03520. 33o il. î'. GRiVl' iUt.t.F'. FtONI îiiaTa;R,%I'ii OiF PI'LLuiY FUtR-

1 Htî Brus. eictric Stittioîi Lan %siîî.1) Ra i.i.u RC o 'i\riti si
doîî, six-;8 x 9. 76.x 12. 72 x 16:
twao ico Hi. P. couplings.

WVîndsur S, eintlwïcli EIclrie Rail. W T R U
roacig. t wo-4 8 x 6, 6ox 12. W T R U

.anaiîîia LEbeiic C.,* B. C.. twoi-,

Electrie iîg!îî Ca.. Rat Poartage, BRANTFO RD Èu-c
bialifax (JaS Lîglî Ca.. N. S.. onlt HIGH GRADE MACHINERY C N D

90 x13. C N D

Many persons imaIgine 1-Ihalle clectrmc liglit gives no hucai, ind arei
mutcli putzcled when tld iliat thec ecric arc is thec biglest tuniperature~
known -.î the prcsc'nî day. Il is perftîlv true dit air Iighs. are c-o f
illîuminauing îîurpo"es, for the actual mîass raiscd'ta Sa higli . tenmpera urc.
is exîrrnely simill for ilie cniornîous aîîîaurî of lighî giveont1. Il nîul;t also

tbc barne in mind thal arc Ianips gis-c off noxsus natrogcnotis fumes wnic'i
are s-cry nouceablc in confined situations. Incandescent lamîps cdit iîb'o
luiely no fuinies. since :11e> arc liernîeîically %eiled mn glass globes. On th,-
oller hand. they produce a considcralc qîm.nhiy of heai. but fit lcss
than gas. or oil lanilis. lighî for light . anîd, difficult as il inay buto îa elier'
WAX candles giu'e niorc lîcat. ligli for light. ihian eitiier of it: latter illugîli-
onts. -Fieelriecal Age<

0- -

Ba.ttery
i Anrnunciator,

SA Telephones,

Electric Bels,.

et'> is %%-ai anied 10 %iîId mnorte
5 harJ usage and continue itx ici-

# -ce longerand more s:tuar:îly,
ni les% exipen.s, dliau an). o~iler

opncruîbaiterymalde. Send
for full par dcîllrs.

Geneeal North Ainerican Agents:

Johrn Starr, Son, *; Go.,9 Ltd.
1 ifacltlt, anduu Importer- of

)-.''t,'ic I.i!lit, T. b81hp.i,r. 2d(,gr.aph, na ri 1rs-ra >tectrirtil

2, 4 and 6 Dtike Street, HAfLIFAiX, N'. S.
hIlutrated Clia'Oguc on a ppliaion. Cor-re-pondence soliciîcd.

CRNàqDIAI'4 BIIECTRICAI., NEWSAugust, lt92
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NOTES.
An engliser laits1 atiîentl.n f0 fthe plaat ng or a

lubricalor on a statut .leie. Atendflînks et niake* a
tiglcreticc a lîî..h sida. u Ille faule il ., i).ltlc cm i
l'lacing tie cuion i lie sicte nenresline endi oftfli
cyllottcr. lie fourni tuaI end uf the cyinder got tlie
biilk oifli ohe cil wilc tan doute th flue oful theli
pipe. 1 le nC.w enters lits cOU upply pipe linge tlie

sfcain (i enouigh ta let tlie oit totale in thie
i. cftc <1 elle .uilliiif (if ste fi4 l'l % s 1 - .. f

îaiiig.u.g asnd turin-g t sl.urt leigi'. me. le v

'li- itil 1..q>. Ipefoic atta i ng dit lu<., -Il r I?

Noîste Lc4uses ahLua lrtlu,ç hem '- Ii,é
leîfier' ,ur,.. sioRg %l Irîif l *il. et .,th

if, . tiecir., .1X, q.d. I.; ., k - ii.i

ce ag .. .. n. i.- Pl 'i . fil-ô .

pu. ul ... *... 1... 9 G... ..
là, 91-1 î44.u l ! , 9 il. 1.

A. lit là.a .. ; ix n.lrte sf. . L. ilii u'f.
laint aeurais ufl upce iml. i %lie 1..' f(lunt &fa
<lïuN% sb anètn !Vlicut uul t..' * Jds elle fi renian
Anutser cu5ttisthc g.r,î ittite *n (u f.~C u.
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MILLER BROS. & TOMfS,
<Sumrce.asor.-t la illet. liros. &t .!Itelmil>

Toronto Office : 74 York Street, MONTIREAL, QUE.
ESIBLISIIED 1869).

THE BROOKS MANUFACTURING CO., LTD.,
MAL!FACURU 01:

CARBON POINTS FOR AIL SYSTEMS 0F ARC LICHT,
IG. W. ItENDEInSON

EI NORTHEY MC O'
INDEPEND[NT GONDENMER GIVES
PERMEGI SATISfAGTION.

rSTI.%ATES' FURîN1Sî1ED FOR

Lighting, Power and General
a a a, a. l Electîlcal Construction.

CANADlAN AGE%"T*F0i

THE ECONOMIC
ELECIRIO

MFG. CO.

>251 ST. JAMESSTE ,

PUM1>S FOR .ILL PTJRPOSES.


