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ARC & SLATTERY INDUCTION SYSI
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W. J. MORRISON, - - General Agent.
(Noir Yorkc Sene naid Cisnuba.)

THOMAS COOPER, - - Special Agent,

8_ uR E-à ne'S
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International Electrie Company
EXCLUSIVELY REPRESENTING THE

THOMSON-HOUSTON
INCANDESCENT SYSTEMS

In ail countries outside the United States.

- ~.%1-

The Excelsior Electilie Cole
OF NEWI YORK.

Arc Dynamos and Lamps,
Direct Curreint Incandescent Dynamos,

Alternating Current Incandescent Dynamos,
Transformers of Higli Efficiency.

Lightning Arresters,
Electrie lYotors,

Electric XYining lVachinery,
And Electrie Street Railways.

NOTICE
.Yo other compaity cait furîzîsh thte Jlto)isoit-Hoîtsto)z system of

Alteritatiiny Cur>'eut or Direct Citirenit Iîicandtesce)tt L'iglit'iig. e-

Ipre.sei,tatiiois to te contrary ntihtnig

A.DDRESS:

THOMSQN-I'OUSTON INTERNATIONAL ELECTRIC CO.
180 Suznumer Street,

BOSTON, - MASS, U. S. A.
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IN OPERiA T/ON,
,,,~ From 10 Inches by 3 loches

- T'o -

93 Inches by 23 Inches.

Givingy perfect satisfaction.
ARETHE ONLY SPLIT GRIPPULLEYS &GUTOFF

COUPLINOS MADE. GIVE EVERY SeSFACTION AS
ORIVERS OR DRIVEN PULLEYS. FULLY OUARANTEED..

irwýÂ-T EROVS f-ýNGINEWORKSCô
F=ý.-, j-4 -r Fr- cD F-, cD r-ý ID

bl'it) liv

i îttlras. Electric Lmglit Wom-ks.

Ray i ectrii.gtC,
Wi.'ndsor- & Sandwich Electrne R. R. Co..

Gives the advantage of a beit with the positiveLINK BELTINO motion of gears. No centers too short for its use.
A paer manufacturer said to lis 1 arn tising 98 in. to dm-ive ny iower floor, inciuding

myP.prmcie i positive motion, neve varying, produces a ton of paper more evm-y
day. E.'eryý slip of the elor stoppage, means a loss of t00 fect of papcr, and this ncver
oCCUrs now."

SPEOIALLY ADAPTED FOR CONVEYINC AND ELEVATINO ALL KINOS 0F MATERIAL.

FREE

The Canadian Office &Sebool Funl~ture Co.

SPARKS.
The sitartholdeirs of the Cowansviiic. Que-.

Elcctrie Light Co., annaiunct their intention to
dissolve the comipany and wind tip the estat.

A sub-conintec will m-coninend to theL Mont-
i-cal City' Council that permission be gm-ned a
coinpany t0 build andi operate ami clect-ic railway
front the city ltinms ait %Mount Royal avenue to
Cm-aig si rct.

The capital stock of ilie Sherbrmooke Telephone

A. Amchinibaulit bas been eiected presiglent. Mr-.
S. %W. Jencices. vice.president. and àNm-. C. Sicin-
lier, nianagtng-director.

Speciai transportation rates %iil be gr.uued the
dcjtaîcs 10 te Montreril cic:ricaî convention
Iby the nramond and siraînhoat conipanies. TiMe
minister of custons lias stattd that I cictrical
alili.necb lor the~ LIittit .un id li x: %(Iniitted
(m-un thse U.nited States (iuty fr.

Mr-. Henr-y L.ccds. of Necw Yor-k. visited Oi.t-w
m-.eent1y. for- the purpose it is said of arrnging
suth Meurms. liolland Bmos.. Canadian zigents of
the Nom-tih Amencan Ilhonogm-aph Co.,* ta placee on
the Cânadian rizamket a numbler of Iphonogr.iphs
omn lte nickit.in.îhe-siot pmincipie.

Experiments baving in view the shawing of the
'iîffcrence of cost betwren liant! welding and cec-
trm-îeling have mecently ben mnade M Engiant!
tv -an eminent litii. Iie mesut iows thaI the
-%Mount of so- wiîich hy haiti i'ost $45.77. ulien

'oe>'an electm-ic Wehgilg 111uChîne COSS oniy
$1o.25. an actuai saving of Si,5.52, and! thse work
%W-t vcry nsuch beiter aînd rnîrc soundly WrOtîght.

11111 Patent Friction Puilcys

AND OUT OFF OOUPLINCS
For Eiectric Li1ght Stations and ail1 purpases where intermittent power is rcquired.

MILLER ]BRos. &
.ltre> ora 1 Siller lirs. & .1tM-l

T'ouote Office: 74 York Street.
.ESLIBLISHED 1869.

TOMqS,
leirl)

M1ONTREAL, QUE.

i4Lndon.
Mantru.

- Wimndsor-.
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MARSH INDEPEN DENT STEAM PUMP
FOR STATIONARY, PORTABLE AND MARINE BO/LERS.

OVER 2,000 MARSH PUMPS SOLO 1H THE UNITED STATES OURINO 1890

Ta recent test by Prof CooIey, of Michigan University, 48
degeesof temperature was added between condenser and

boler .-in -pas -si-ng _.through pum -p.

Absolute Artuation and Regulation without the use of Tappets,
Levers, or other Mfechanical Construction.

Aî~ the exhast mingles %%itli fecci %vater and rctturns to boiler, there is no Ioss of
li at, litnt c it k, thc inobt c.ononmkal purnp in tise. Foi hot or ç.oId water or Iiquids,

t r nithuuît li.nd l'uniping AtîaLhrnent, NO IUM 11' EVER MtADE THE RE
COII 01Z IECAIE SO POP1ULAR AS THE «M1NARSU."

MIis tT.1W. %MAI.IK. bi/ ANli P<,tcuteil fu C(tit<1a ft( Vi Pebri<:ry, 1889~.

IflIUI P.1i 1 11;Q 2. Mi PfADI ETflu ni An-E fluT
qJnhuL.IUy aLlIj .fI

ND KY ELEOTRIO WORKS
N.263 JAMES ST. N. - HAMILTON, ONT.

DYNAMOS
Foi- A-re miel Dicanescen t Liih tingf.

MOTORS
Irm1-8 11. P. to 50 l. P.

ELECTRO PLATING %LClilNF- AND) GFNERAI. ELECTRICAI.
APPLIIANCES. SI'ECIAI. ATTENTION TO MILL

AND) FACTORY I.IGIITING.

WRITE FOR CIRCULARS.

A. W. BRIQE & 00.
E LETRIAL MffACHIN JSTS.

MMWt-TJME<sOF

Dynamo s,

Motors,
.Iiel otlier 1~?eticlApparatils.

OiFFICEI- ANI) WORK'.:

20 JOHNm sm. lcnORTII

-n HAMILTON.

WE HAVE FQR SALE
A NUMIIER OF~

SPRAGUE
MOTORS,

1, 2, 3, 71-2, aud 10 IL. P., ivoutid for 110 t'olig,
ai ciiitc ?VC tvil ilkake

SPEOIAL 10W RATES,
If yorc wvayit a#& .Electric ill otor of aiy kiptil,

ivrite tue for quotcttiolis.

T, W. NESS,
644 Craig Streot, MONTREAL.

Canadlan Headquarters for Electricl Supplies.
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NORDBERG POPPET VALVE MNINE.
*Iiii. Patent IPoppet Valve Engine, illustratcd hcrcwith, is the

product of thse long cxpericncc and careful study of ïMr. Bruno,
Nortdberg, wvho for a number of years was the chier designer
wvith tise Edward Il. Allis Co., ilw.tukce, AVis.

,ise designer claimis that it is constructcd ta nîeer the increasing
demand for grcatcr rigidity, strcngth, and durability oi wcatring
,parts. On accaunit of the small tips of inlet valve, thse latter will
drop vcr quickly, enabling thecengine ta bc run at a speed up
to i15o revolutions lier minute.

The shape and location oi tise wrist lever permits oi a vcry

D>arlings Bras., Montrent, who irc iinantifacttring thse Nordbcrg
automnatic. governor, are the sole iakers of this engine ti Canada.

STEAM ADMISSION.
Ili.

Tia s.îlic bcîng arrangeci ta admit ile steain in bufficient
quantity and at tise riglit lime, the next point tn consider is
hov long should tuie teain continue to fiai', in, or should l lie
cut off?

Ther are many different ideas lcid on this subjeci, and whien
hlighi prcssnre sîc:îîn caine iii nt oa ube iais thoughit thit the

short distance betwcen centre ai shaft %nd faunidatian, hcing on
a 20 inch engine, only 22 inches, -"hile tisat on sarne other
engines ai saine diameter af cyhinder is 30 inches. This, it is
clainicd, lessens tise strain an the fautndatian, by reducing the
tcndency ta rock it endwise, cammuîsicatcd by tise nîamcntum
ai the reciprocating parts.

ie trame is ai the girder pattern, cast in anc picce ivitis the
main bc:sring ansI slde.

The post under the main bearing is considcrably ividet ihan
the length ai tise beating, and in it is provision for faur baRts.

In designing the cyhinder, tise abject kept in view was ta
increse thse inlet valve area, and rit the saine time reduce thse
clearance. The clearance in thse valve cavities is a S reat deal
less thon those cammanly made. That af the cxhaust valve is
rcduced nearly anc-hall, tisis result being abtaid by ils location
and peculiar construction.

Thc externail valve gear presenits a great many radical im-
pravements, as can bc scen by cut. One feature af tisis valve
gear is that thse setting ai thse exhaust valves can bc adjusted
witisout clsanging thse lengris ai tise valve rods, i. e., %vithut d6:
lurbing the motion, by changing '.>b angles thîrougis ihich tIb-
valves are intcnded ta move.

soainer it cauld be cut off, the better thse resuit. Sarne cigiilccrs
stili hald this idea, anti it would be a correct anc were steam
cylinclers made ai a material that %vas ptrfcctly impervious ta
heat and quite tnnafTccteil b>'any change ai tcmiperaturc. Werc
it p)ossible ta, make the cylinder ai a matcriai whichi once hecateci
ta tise satne trmperature as the newly adraitteci stcamn would
reniain so, and nat cool clown, then a quick, sharp, carly cut-off
would bc economical. But as cylinders are made, thcy absarb
heat fram tIse fresh steam, and thus a portion of stcam is con-
dcnsed. l'len as thse cut-aif takes place, and the stcam iii
expanded, thse icat is returned by the cylincler and some oi the
wvater is again made inta, steain when it is toa late ta do any
work ,and sa thc heat talcen ont ni the fresh, live steam, is thrawvn
away. Thbe greater thse différence bctwccn tise tempe rature or
pressure ai stcam adinittcd te tise cylinder and the teinperature
or pressure ai tise saine steain wvlien ]et out ai tIse cylinder, tht:
greater tise loss fram tisis cause. It may not aIl lbc carricd aff
ýi.y the work afire-evaparating water, but sarne of it is wvastcd in
c.aing that, and sarie oi it in simply raising tibe temperature ai
tise exisanst steani and writcr. Many experiments have been
mode Ia deterinn thse bcst poirr of cnt-ail, andI it may bc taken
as a result: of these, thaï: nîcrc is no czonoiny in cutting off so
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carly th li btuecaîi es cxii.indeti mobre thiî about fioc or six
lianes in one cylinder.

Anotiier very nlcccs5.ary point ta deteanine is Ille pressure ai
wiihflic exhaust sîcaml ks Io e.p.If file exiaust ks to (lis
charge in «a fced watcr hcaîer n liei fiacre is ,a pressure of, sny,
2 Dis. lier square icite Ilcîî il i wastul 10 nakze (li ctit-oi so
cariy iliat %%lien tlie cxhaust valve opjens, flice pressure iii the
cYlinder is lowca th.an tiat in flic hieatr. Or if flic disclîargc ks
directly int tlic air, fiace is no econumly ina iaving flic sataîna
cspaaîdi(ed iii flic cylinder -a a jîtessure beiov tlie aîanosphicric
pressure.

lThe beime n%.iý t0 detcrmîinc tlic point of cul offlis to construct
an ilidîcator dIigrami by fixing file aggiunatlu be ailoucd for
cadi pressure, (lie prcsburc ai tilt taille cxliaust 15 Io Upeil, and
b> drawîing an ex;>3%nsîon turs c , thîco thlt size oft c> handcr and
premurc of stt.un gala) bc îcal> found fur tan> rctqoârtt horst.

punerc if tit spccd of jjiaton là knunsn. Il t% îî bc sîl coîlIN
atturate l te) ltat tilt pointb fur flic expansitn tr ts e b% fli
rille flint flte
pîressure iolti-
plicd L'y tue s'aI-
Utie procluccs ,a
constant quart-
lily. l'crhaps il
would bc bcîîcr
to describe flie
proccss of diraw-v
ing a supposcd
indicator dia-

Firbt drait to
paraliel linc's
%tîiih a (libt.iace
beîwccn gltira

clua t0 15 lbs.,
*as incasurcd b>

wliatcvcr scale
lias beendihosen,

draw cievenl par- xX

allel illnes a t
cquai distances 2.~

aparî, and ah 't

imecs. rialse
ceevn Iines wvill
div;I'c tlle dlia-
grain 11110 tel)
divisions. Ail

aind7-cilat son

of pressures bas
ta bc saade froin

flic bottom line
;iiheý tîso'trst

diman. la repre-
sents the ligie of'
no pressure, flic FIG. I.-'A1.VY IN Ol-KacAT
ulpcr oile rcprc.
scnting the atninsplierc pressure. The length of the diagraim
reprcsceits the icngtlh of flic cyiindcr, inuitipiied b>' ils arca,
sshich gît es the % olumle of stcan. Maîis nua> bie mensurcd cithcr
an inlcites or fcî, and care itst bc taken flot ta measure the
arca b> 10< lics and flie lengîla by fcî.

Let il bc deicni.încd abat il end of strokc tlie pressure in
cylander as ta be two lbs. abovc tlc atinospliere, uhen on flie
clevcnîhl vertical lle mnark off two lbs. above the atmospheric

line or ta 7ibs. abore the line of nlo prcssure. Thcn flic pressure
of any allher Une can bc founait by inwltiplying 17 lbs. ly flic
volume ar end of stroke anddividing by the volume it the lare
for wlîicli the pressure ks rcquired. liaving mark-ed off flice
pressure tiitab fouund I .1t Iltc lait, tir.1%% a1 torcd le ttrouigli ail1

th pintsi, glus si cct liait n iii tcprecnt %ci> nc.til: tilt .tu.il
cxl).tibsoi of the sîcamn. meîn at the finit setîcaL.t linc miark, off
the piretbure of bteaia svhiîch can bc admitted ta thc cylinder. an

ut

dhast a Uine larallel ta flic aîaîuospaerit liait tlI iî tî flice expanl
siora curve, fiais wiii represeaul lite steatu :admiîssionu lige of fle
diagrain, and %wlîcre it culs the expîansion ligie is file point of cait
off rcquiri'd, in order that i eaid of sîroke flic pressiire slîall bc
2 ibs. ;Ibove lthe atanucspîtere, if flte valves aatd pistonl are ail niglit

ERRORS 0F SAFETY VALVES.*
*rauE unthinar>' lever saféty valve ir aise ont crdinary boilers in

ncariy ail sizes of boliers i Ila-ve lîad charge of arc about ail tfie
saine cîass of s.1feîY valves ; îlîey caliltn" le3-itucii." Now wc
%viil ser whl le i.incli " ks.

On1 boler pressure -5 lbas lier square incte anti ai'so file flou
cf steanil in atanlosplierc, 3 x 3, tiiatt i!, 7*6. Non thcn, 75 lbs.
lier square inchi tandcr salie, -,6 x 5 50 lis deacl steigll ua flic
%alie stuai. Nu%% )ou sel >otr î%eiglit ont >otr le, cial.,ccrding
te %oor figuire:, (lien >ou îc:lt )qltu btoala,.it an dfg )oaar n vagua
as Dî,~>,>usa> there s> aoaicthtng îsrong. \WciI, iNli.tt us

svrong? il is
flice valve seat,
lucre is a bridge
in th;îî scat, li"

x 3", t0 guide

bridge--ý >X 3-
-reduces arca
of valve frot
7 6 go 5.94 de-id

- wcigit on valve,
flte satin sould
bie îIbouî 44
ibs.; thierefore,
svi*t. friction 12;
lbs. iess tha.
your figures (and
titat wvould flot
be tîe svorst in
redtaeing :arca of
valve) ; b>' tiual
bridge ina seat

>'ou reduce tlie
flow of steaan ita

ThaI is tue crr-or.
Thiis valve 1

show yoîa was

England some
tilnceago. It ssas
designcd ta do
asvay %villa tlic
icverandwseighit,
and yuwl e

a-lvetted on the
boler - in the

N~. S'EiN #.%ia)F virEw. tasuai tva>', doit-
bic riveted- il

is not oni>' a proper, but wvîat wc are figîaring on, a1 3-loch valve.
Should anytinp~ occur suddeniy, rccquiring the fuli area anti capa-
city of flows of sîcant as quickl) ,as possib.., this valve ihI do ail
iliat a 3-inch :,s called uapon go do, for fiaere is no friction. I îhink ive
should look after our boilers andi safety salves more than ive do.

l'lie Edison Liencrni Limtct. Ca. mthl fil up the DLe5 Mansataba iol ai
%%Iint.ipcg with combination clectric and gas fixtures.

Thte Canada Electric Co.. of Atihersi. N. ,;.. reports the following cecnaral
station contracts. mlie Sydney Gas & Etecurit Co.. 6oo incandescent,* Anti.
gonash. N. aS. Etectnat Co.. 400 incandtsenat. Il. A. Smith,. Digby. N. S..
300 incidsirdttnt . ail tht about are direct caîrrnt rysteni. cconornic lanips.
instaiie sockets. usng the- Caadua Etrciri. Co.'s standard dynaxtins. Wc
.dS4, laaic , Ivd n lit) ihc C~aJae ê u. . -f ut f.I; llvun. a. iliîst.îlla

%%.le Ltttng plana Jeffita uni-r ut naamhiii-, end C I* 4Oo0(cw
watt 22o vctt genrrtor wiIll 'IWdtii

*Papcr reau before Mlonîrcat Iiranch, C.A S.E., by Mi. John Oades, bt.E.

CANADIAN EliECTRICAU NEWS Atigttbt, i8qi
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A ROUOII-AND-READY DYNAMOMETER FOR SMALL

MOTORS.*
1ImvlE bcn rccîuestcd to bring ta youir notice a fiction-brakc

tliynananîlncter that is byno menus ncw, but is anc tlîat is cIeserS.
ing> of bcing more widcly known by clectricians titan a,îpears ta
be thc case.

Lîke thc well.knoa'ni I'rony brake, it acts a-, an absarptîdin

Vu.2. -(IiAMiIi<. Simoa% imO V"Ai., E ATm

d>'nallomlcer ; and wtlîaut dcuîacting frutti tilt tckalsedgedl
taiiie ai tilis Instrumient, espcciaily for testîmg the valute af large

prine.naers >ea wc necd soncthing mare portaible, mare con-
veillent ta uise», li tic very naîmneiausb cases %vhere it Sb desîrablc
ta test the efficiency ai smail niotors.

%Vc need a roughi-and-ready Instrument that is portable, inex-
pensiv'e. ieadiiy useti, ani nt the saine tiime reliable.

Fie.- 3.-SIIOWING COV'EIC TIIAT BtALANCES TuK V'AI.VF.

This vwe find in a fijuion-brake dynarnomner, anc ai the mrany
inadificatians ai those ili.itatd b> MNIr. Wm. Worb) B3eaumont,
in bits paper on friction-bratke d> namamenters, rend before the

From a papr read by John Hautin beforc jh.Frzktin instiute.

Institutionî af Li% il 1-.itîners, London, Nqiveiiil)t &3, 1888, tillîl
publibliec in 1889 in the I>rocce.Iiigs of (lie Institution.

lis construction rcquires oniy the use of a leather beit with a
spring balance attacbed ta onc end, and a suitabie weigit ta the
atler. 'llie bcit is ta be tiirown over tlîc beit paille>' of the
miotor, the spriiag balance is fastenied ta tlic floor base, or support
af the niatar ta bce tested, ;i the %%eî>gIîted enîd hangs pendlant

an the side af the pulley whicbi,
wlien in motion, w~iII tend tai
Mii the weighi. Whcn Ille
miotor is at rest, the straini ai
the wveîglît buld bc rcald lop
the spril; balante. This rend-
Ing me wvill cati IV'. \Vhen Ille
cuitent is sa itdcd on ani the
malta! iS rugi *at .1 sp>cdt, Ille
bpritil b.al.iîîçe 3hutild Iligitn
bc rellil off, bmillC tuie friLtion
af the pulle>' on tilt beit w'ili
lizive a tcndcncy ta maise the
weigbî ; ibis reading WC ca'I
I'. rhie ciifTéecncc betwecn
IV'and IV"' inil oaiiuis, inluiti.
jilied b>' the circaîniference af
tlle pualicy in ficet (inchiding
ane-lhall the beit tiikebs on
cadci bide). and tluts t» the
nuier (if puIicy rev'o1ut'îns
lier inute wili giv'e the foot-

ACIIED. pounids af Ilechmnicat Cniergy,
ah.Iicli -itii bc --omp.ared a itt the eiîii.îi cncrgy requircd ta
proiatice il, in the msual iiiatne.

'i'haîs, in a few~ minutes vvitlî the aid ai a speed cillier tacha-
racter, a % ahmnetci anti an iimniieter, the efficien, y af aI iotor can
be deterincrid, and its ability ta do a tlcsircd :amaunit ai work
ascertainctd at once, înstcad ai bcing icia ta guess-work, as woul
bc the case if muire buIky or elaborate apparatus acre neccied.

.t should flot bc invigineci irom these reniarks flhat this formi
ai alynainotmeter ils applicable tai smnalii motars aniy ; baît it is
evidtent that for tcsting larger machines whcere m:any hîorse-power'
have ta b li masurcd, the appariatus neccîs iore elaboration,
especi;aIiy in the use ai friction blocks, tîier the beit or paillcy
sîm-ap, Vlieil- lubrication, and the use of a iJ.tsl?-p<tin siL'aty the
br;akc wh1en the niotive pow~er is irreaîilar.

FIt-. 4. -SImaWI\(* TIIF WlVi:îîirs TIIAT FIT ON TIIE (2OV':.
ý1IiWiNrG *IW~O VIEWS.

But 1 need flot enlarge on tlîis, except ta say tlîat in thiese
particulars, wahether tising steel strap, or !cailler belting with
friction-blocks, or rape friction, the saine çare is needed as in
the Prony brakze ta obtain correct rendings.

A reccnt dlespaîcli (rom Kinîgston Ont., says a succcssrul test lias been
inade ai a ncw dire's teckphoiie invenird by Mr. A. 1F. Sniîiib. of that ciay.

Ille Dominion Plarliarnnt lias passed a 1hI1 încorporatimig the Angla.
Canadian Eleclit Storage and Supply Co. The projectors are. Francis
Clemow, Charles H. lfaci<niosh. 1. A. tjcmnifll. J. W. %McRae. William
McDougall, (-41. and L.. L.. Riy. af OLt.'aa, andi Arthur bippcy and
Henry Woodward, af London, Eng. The Icapital stock is ptaced at
$So,ooo,.and the hcadquartcrs of the- Company rat Ottawa.
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H. P. OF MNINES.
l'n~<,juIy 23, 1891.

lIn your JuIy îiîinber C. %V. R(oss k again in print eoncerning
hiorse powver. Fraîti lus statcîiieft thai lie is wvritiilg for tue
yosinig engîncer in the lirbi ai bis Icîter, it is rcasonablc tu
expeet lie îîald iuîake lits C'ase plaiti, but tic whl lcttcr is so
iîîixcd up) diai I wautld ratiier takc i>' clhances vvitl formula
anîd get ni> kiinwledgc f(mii tlicii tuait frint uic iddle lie lias
ga thie inattcr inîj. Th~le yaîiiîî: cligincer kniows tuai 33,000
Ibs. raised i fi. Iligl or inoved tiitugli i fi. of distance iii anc
minfute is equàd tu or the cquuv:îlcn oi i lhorse powecr. TIhis
irile lie applies ta all fbrnis of calculation of panver ; it docs not
inatter tu hit nhiat the iiuiiortal %Vatt concluulcd a hiorse
acturnlly diii :îccîmjulisb. It is flot cien nccssary tîtat lic
slîauld know b>' n bat niîeaus the rote %vas emablislicd. [lis
natural ideas (if tlîe application of power to work will show% hiiiî
limai litcean accoiffllisli tlîc saisie anioutt af work b>' makiîg
the la< liglitc and itioving il fardlier lier inutc. 'l'le state-
meînt IN r. Ross inaikes, and wliicli is printcd in italics, says iblai
a hi. 1). is a 1100cer ihiat canl raibe 33,000, Ilis. i fi. un onc minute
travelling i tle r-aio 220 ect lier mninutc. Now, wliat travcls
220 feet lier minute. Wliy, the hiorse, ni coursc. Stuil, lic 1iS
aîîly niaviig tue tuait ai tic rate or i foot licr mnute ; iis doli'
Ilit Soulie way. Thie load imnvcs as fast as tbc liise (lues, 81o
inatter what its neciglit is ut what the specd i e travels at.
Stili Mr. Ross tells lis ta u-c l>otli i fi. pcr mitnute anI 220, fect
lier miinute un cocînîçiion wthlisis 33,000 Ibs. lIf 1itel iii> boy
ihiat J itii Jolinsaîli'S lian!,e is gaîiig 220 ect lier inute and I liat
lit is pulliîîg a load .îiter Iiimi of i 5o lbs.; that liarse is excrtiflg
cle Il. Il., becaiise 220 leet x 150 lbs. -33,000 foot pouînds,
n-hidi i h. 1). This n ould esiablisli li Ilie boy's suid %vlbat a
foot plotnd is, andI lic nîîuld knawo% tuat if tlie hiorse ivas vcry
stro>ig aiîd aî gaai pîillcr and aîîhld (Iran% 33,000 lbs. alaiîg 0o1e
tout per mîinîute, lie n uld .îhso excrt just i Ih. 1p. A raieliorse
ta go a miile iii 2! mîiniutes travels at the raie ai 2,100 feet pier
uiîîuîc, andI if lie pîulls a oail oif 16 Ilbs. afier liiii, lic i% execin îg
a i>oter ta s Il. il., i. e., 33,000 lbs. 1 fi. in i Mlinte. Oui
iriend Ross %%;Il do fatî mort to colikhteii thie Young cligineer if
lie draips the 22o foot businc.s, andl lets tîte speed iliat a Iu'rje
can tvark al go ta tic dIos. Acccpt the formula aîs it is to-day
Uscd* 33,000 lbs. x 1 fi x i Minute i 1. p. P-c mu naîters Of
experinment lîy Leslie or any ailier expert whio %vas tryin>g ta find
out %liat a liarse cauli <la go wvitlî tlîe rcst. 'l'le yuîîîng cîigiîeer
is flot iterestedl iii knawiiîg whlctlîcî- a hiorse can (la suicre or
less ; ail1 lie nccdls ta 1,110W is thai iarlllul,', 33,000 Ibs. x 1 it. x 1
minute, is tlîe standuard af i îeasureîîîent for a Ih. p). as uscd
to-day. WVleîî a îîîan gels t0 know so nîuch tOtnt lic is splitîîîîg
liairs over tlîiîgs thuat have nia re.il bearing au tlîcIl. 1p. of a stcaîîî
esigisîe, lie is îlot tîselul ta tlîc yoig enigincer, or the aId omie
citlier for tlîat mîasser.

N. GiNERF.

THE OTHER SIDE 0F THE SUBJECT.
Ejrnîx Etv-iXticAL 14,css.

IJEAR SIR~, A aiîi a -.ood deal suipriscd, and 1 inay say,
paiiîed, ta observe tlie bigotty and imtolerance iîanifcsîed by
your carrcspondemîis -'Saicty" anI " S " in ilîcir letters in your
lasi issue. l'euîa ,fi-oni the tenor oi theur rcîîîarks, tlîcy
au-c ofîthe cci. Tîîey only knowv low il slioul be done-no anc
ontmside ai tue clî.rîîîed circle kîîowvs anyulîing about it. Now 1
would lîkec tue presîclent ai thie C.atiaili,-n Association ai Station-
ary Engiiers îa say lîoîîestly wlitciher aîîy single enigincer lias
beeni refuscd admîissionî because lic did îlot kîîowv enougli. As

cvrbo nhîo applied lias becîî tdiittcd, liow carnîes it tbaît
iîieîîibLns aloîîe possess tlle <oîîLentratcd skill and sîîîarîiess of
t lie cositry :d ino oîe eIse possesses any? I fyour corrcs"ondent
'Sa.fe:y "lîad (becîî tl ai cquaýintcd witlî the circuisîances ai
the explosion on l)uffcrin strect lie would îlot liave been quite
,o reidy to îîîake an cxhîibition ai limsclf in coîîdcnining a mans
wlîo probably kuiows tsucre about an engine tlîan hc docs witli
al lus assumncd virtue. 1 hîappencd ta bc present i the little
occurrence spoken of, and cati give a complete and unqualified
denialt îo the aspersions ai ' "S.fety.Y Thc boiler in qucstion n-as
in a woed enbuilding surrouîîdcd by large quantities of inflam-
niîable inaterial in bht shape of cul and split wgiod, slabs, etc.
Evcryîing was ini perfect ordcr, and tlie cniployees werc pre-
paring ta leave for tlîc night, wvhcn the roof %vas discovered 10

bc on lire. llefart ît'rcî cauid be sent ta tlîc lire hall, ilie wlîole
buîiluding anid contents wcerc iii Ilasies. The builer being ai te
locoiuiotive typîe -nid flot covcred by brickwaork, saon began la
(ccl tlie effecis of ihie licat, anid mîadc sîcaîîî rapîdly. 'l'lic safcty
valve n'as blowiiîg fuirîotisl>', and prubably lito lîaîîîn'atild liave
beeî (toile, %vheni suddenil>' the liavy beains ai tlle roof iclI clowni
licrass Ilie lever ai Ille safety valve. Tliere coulîl omîly bc aile
rcsult, tlîc boiler hll ta go, ancI it vvent ; but ta say the cîlgilcer
%vas ta bManie, anid go ino a file freîizy about incaiîlîcîcencc, aîîd
sa forth, citîter shows thiat " Safcty " lias becui writing abaut
saietliîg lie ivas ignoarant of, or %vas vcîlting luis spîleen agaiîîsî
an imîdependetît inail isba clooses toll lîoc luis on rov 1' rallier
îlîai cqualize liiiîisclf îvitl the 1« good, bail and indifferemit
caiuipaiieuls ai tlîc ring.

Wiîh regard Ite lester ai 'l S," 1 aîîd ailiers îvbo have
spoken to me aîbout it, regard it as neitîter inaie nar lcss titan
brutal. It is WCll iliat "S "slielters hiiimsbhi under tlîe wviug ai
an initial, or it is probable th ic îeî wlioin lic libels waoulîl takc
it out ai bis bide.

Iltl itie wvrilers 1 refer ta (1 say bath oui ai courtcsy, becatuse
it is evident tlcy are anc anI the saisie îîersoiîl, prate about ciib
inîterférence, and devclop a wnuderful tcndcerness for the pîublic-.
Gentlemien (?), your plîilantliropy is iiîisplacccl ; ilîcre is tia safi
civir snap) for you. Thîis tani ix goî'eriîcd quiîe enougli alrcaîly
It is taxeci aid inspccted alîu>ost îa deaili. Mind your ani
businecss, and dan't itnîcricre îvitlî better mien ilian yoursclvcs,
becatise îlîey <lon't sec fit t0 jaimi yotir blackiailing MaI-fia, or you
iiiay lind yoursclvcs strtg up ta tic tant;)pos of5 aipublie opinionî,
anîd yaur boaswdc ccrtificitcs lîîîng up %vitb you.

Mr. Editor, I inust apologize for taking up s0 liunch af ,'ouîr
sîlace, bt tîte grass iisreprescntations anti aiius ai the Ina
Inteürs was ton, eideîdc±u a ss ove- in silence.

V'ours etc.,
______________R.

TORONTO BRANCH NO. 1, C. A. S. E.
E;itor EtàI<î-rutICAL NKWS;

I>u-ARu Smî,-At thie last meecting ai Torontio Brandi îNa. i, C.
A. S. E., held ins tilîa.ftesbury Ilait on Vritlay, july ioihi, the
afficers elcl for te enstuing ycar ivere installcd by lBra. pasi
presidcnt.A. M. 'Nuekens, the anly change in tlîc lîsî bcîng thai
awing ta tie retirement ai Biru. WV. Rcverlcy, n-li lias rcuiîoved
ta Miiîîico, lira. Edîvarq I<hillips %vas appointed ta succeed luiuî
as financial sccretary, and liro. Butter %vas alîpoinîccl ta succeed
B3rc. J. Queen as canductar.

Afier tîte tna ncîvly eiectcd officers iail been insîallcd, îlîcy
ivere callcd an ta say a fen' words, îvliicli the' did, tbanizing tic
nîcîîîbcrs ai tlic Association for thé honor done îlîcm in placing
tuîeîî in positions ai trust, andI pramising ta endeavor ta fill fic
posiins îlîcy lîad been clected ta wiili crczhît ta thîcutîselves and
ta îhîe bcst interesîs ai the Association, and ta do tiîcir uîîîîost ta
increase the îwieniberstiip and place the Toronto society i a
position second ta liane oni tis continent.

lira. A. MI. Wickcns thon callcd on Presidlent A. E. Edkins for
a, fent rcniarkzs an cnîering lus second teni ai office.

Mr. Ecîkins tliank-ed the nienibers for theclionorbestowed upouî
lii, in tlîus for the second tinie electing Mijn ta fil tlîe lîigliest
office in the git ai the Association, and said diat n-hcn about a
year ago lie ivas clected ta the office lie 'vas conscious ai î'ery
seiaus suisgivings as la ]lis abiliîy ta properly 611l the position.
le ivas, ion-ever, glad ta knov that during bis year ai office he

bacî succecdcd in filluing the positionî so saii:siatcîorily. Aiter
paying a dcsciî-cd tribune ta tlie Financial Secrctarv, lie sîaîcd
îlîat duting the pasi >'ear îlîere liad been adniiitted aven twcnly
nen and very desirable meiiibers, aîîd particularly ncqucsîed
etch înibcn ta makce an effort during the cauning year ta
materialiy increase the menibership, whicb ivas flot as large as
il shîould be in a ciiy such as Toranto. If cach meinher wv.uld
bring in annc inmember, what a grand showing il îvould be at
the end of thie >-ean.

He was giad ta know thal although i limes saine ai the
mrembers gaI a litie heaicd ini tht discussions -si ihe meetngs,
'-ci thcy soan cooled don-n and cverybody again became good
fricnds. This n'as as il should be ; for il could flot be expected
ihuat ail wauhd be ai the same opinion. When anyth:.ng came up
conccrning the good of the Association as a body, the menîbers
could always be depcnded upon ta stand shoulder ta shîouîdcr.
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',o long ils this policy %vas fnllnedC(, tlic Associationî would pros.
per ini tire friture as in flic pas:.

Ili conclusion lie thanked tlic officcrs and nîcoîibers for tic
est client Support xiveîi inii dt:ring lris te -m1 or office, andi hoped
tlat tlic saille %votld l)c accnrdc<l luit during tire tcri thcy wvere
aîbout entcring upon, .issuring tben tlint lie wvould at al tiniecs
eîideavor to ido bis dut>'.

Itio. WV. Sutton, w~ho wvas rececîed Ticasurer, next maude a
fcw renîiarks, and îîreccited bis yearly report, wbhicli slbotted a
sUbstantial balance in tice bank to fle crcdit oi the Association.

liro. WV. L.cws, wlîo wvas re.clected V'ice- President, tli:nkced
flic fileiebrs for rc-clectilig Moi, and saisi lic îîould continue ta
trv anid do lris lut>'.

lira. W. Illackigrove lias lield ftic positioni of Rýccning-Sec-
retaîry fur tire past t*irce ycars, and lias just bceîi re-electcd by
.icclaiiation. Lira. Illackgrovc iakes Ille best Secretary file
A\s'ociatinii evcr liad, andt can point witli pardotiable pride tu
tlic fact tlint duriîîg lris years oi office uni onc omission or mis-
take lris occtîrred in flic minutes. 'l'le Association is stutlying
its own interest 1--y keeluing lii in tlic position wlîicli lic is so
veil quabicd tu tili. 'l'le office ni lZccardling-Secrc:atry is fno
bilîccure ; thiere is ail> atiiotîlît of %vork, attacled to it, but Bro.
lllackgrov'e is a «'înstler" (csnecially wlîii lie is ruiining iii a
1oo yards race for a fille nintlel dlock).

Biro. C. Mosely %vas re-cectcd as l)onr-Eepcr, and %vill con-
tinue to guard tlic vickcet as ze.duisly as iii tire pas:.

ie Association is looking forwarcl to a1 ycar's solid gond
wnork, anid if it continuies to prosper as if bas donc, it will before
long beconie flie leading statinry engilicers association iii
Amncrica-and tlîat vvitlîout becoining part of tile Il. S. citlier.

By flic way, 1 hear flint sortie of tire marine engiiîcers are
gruiin4 about tile 'Marine Association nt beiiîg any gond.

Wliy dan't they joui tis ? It wvould (Io tlucni gond. Tliey %votld
fui :bat îistcacl af our boys not bcîng %villing to tcil an>'thiîig

iih-ickowv in the Association, <lîcre are oiten twvo or tlirve trying
tn g--t at tlie blacl, board at once. And yet wc are "on>'
%tatioiiary engincers, anyway, and don't amiount to a great deai."

.as a muarine mnan said onc day. Wei1l, l)erluaps wc clnn't, but we
are in a ftir w ay ta 'get lîcre." If a mani is ani "ingincer"b

iwlîîdi îcw o nius andI in ail tlie word inp ics it <es not
mnaster wtlietlîci lic is .1 marine, station:lry, or whl.

STRENGTH 0F BOILERS.
Tiik, tendlency of flie pressure witlîii a steani boiter is to force

tlic material insu tlic shape of a perféct spiiere. El'lperinicnts
have been vieil by unak-ing nodeis of varions si.apcs of stcain
l>r>ikrs of ant ciastic iîaterial, such as rcîbbcr, and dieu punîping
ai, inside so as to) prodtice pressure ni any desired ainunt and<

snnting tic effect iii altcring flie shape. By <bis pulan flic
<lîcoretical calculations have been testcd andi provcd to he correct.

I n a cylindricai bolet flicecnds, if macle lucinisplicrical, %vill
require no st.iys, but if fint, mutst bc staycd in order ta coable
ilîcin tn resist tlie saine pressure as tlîe cylindrical part. liln a
cylindrical boilci of an>' given dlianmeter, the strain tcndîng to
ruuture the sîxcîl depends upon flic dianieter and tile pressure,

anîd ks found b>' inuliplying flic pressure and diame:ter <ogetiier.
lu inaking such calculations, it is absolutely necessary tliat tlic

-sanie standard oi units be used. If the pressure bc taken in
j>ounds pier square inchi, thien tlie diainctcr mtust bc ineasurced in
inclies, andI it wilI be found convcnient in assumne one inclh as
filic lcîîgtlîo nile strip (if flic slucli, file strali upon wliich is t>
lîe calculated.

Let flie siiell be sixty iîclies in dianietcr, and tice pressure
one aîuincred pounds per square inich, %visai is file straiu,
produccd tending ta rupture flie cylindrical shell ? Sixty pouinds
x one hundrcd is six tlîotsand l>ousi(1. Thuis, liowvcvr, bears
equally on two sides ai the shell, tcnding ta break the cylindri-
cal hoop ino tivo equal paris ; lîcoce flie sîrain on cadi side is
tbrcc tiîousand paunds. Had flic cylinder been tluirty incbes
(liaiciter instcad ai sixty, the strain produceci by tfie saille
pressure wvould oni>' have becno nc-hall thiat amaount. It is
important here ta cansidier wlîat is meant b>' a pressure of îaa
pounes per square inch. If is :oo pounldsand flic pressure ofiftle
atniospierr, or about i 15 pounds, but as tie pressure ai the at-
mosphere is an tlic autside as wcIl, it is usually Ieft out of the caîînt.

Experilints are non beiîg mîade %virtl a %te.îi ioîlvi iuried
of oiiC Nhicil %vitbnîi fu li er. Liac'Iu coiutaiiis if% <nvii suîpfl>' of
water, anid lias its owiî Safety v-alve and connîectins. In tlie
muier one tile sicami pressure tised 15 500 ponulics lier sq. inchl,

inftie outer one it is 200 pntiiids. Il> tfins icails rte piressture
produciîig strains on flie plates ai tire siuer ne is srettucedl ta
3oo pntiiis, anid as it is sinalr i d iaîîeîer t lia, (lie miter
siielI, tlie total str<ii on cadi sIiel I la> be inlade rite saille.

iii the houler sixty inclies diaieter ioci potinds iessure as
sliown ou tire steai gouge vvas %liuwn to produce a1 striiî oi
3,000 potinds on cach inîch of tire letigtli (if tlie sIell. Wlîat
is thiere Io resist fins ? 'le thîic'kîîess of tie plate, or Irathier tlic
ziiiin<int ni iliîtal lefî airer Ille rivet hnIes have lîeei iade Ini it.

his sinîgle rivetteid sais Ille streiîgtlî nia> I>e lakeîî a: une-
hall tlîat ni flie snlid plate, anîd iii doub>le rivetîccl scams ;ît

sev'ei-teiîtlis ni uIl snlid plate. If ire plate be tl!.ree-eigltlls ni
anr inch t iick aîd t(hie st rcugt bf ile plate 000 o uliids gier
square inchi, tire%% the strenigili oi the double rivettcd joint wvill
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be 60,000 x- x - i 15,750. 'I'ii straîin %vas iotiîîd tu be
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3,000, and tile strenlit Io rebîsi St r5,750, or aî litile nmore #baln
five tuiles. Ti'îs is a %Cr) miniot différence and is called tile
factor oi saiety. 1 t is commni to biave n iicw boilers a1 f.îctor
of saiety of16, or5 o nctli 4. 'l'le iiecessitv o ait

suclu a différence b)ctwceen the stretigtli aînd the strutîn ariscs
fre-ii imperfectionis iii %vnrkîsiltiiip, aind unicertaint> as Io the
actual1 strengîli ni tire particular plates.

ENOINEERS' PICNIC.
TitI-: C.A.S.E. 1 icnic at Oakville, on July st, pîrocd to be .îi

titncti.ilit;ecl sttccess. Notîvîtlistanding tire fauct chîat i tlie car>'
ninrning tlîcî e was a reguilar cloiwnp)our oi raîîi,and a ver>'glooiy
outlook, fer rte day, Toronito engineers anîd tlieir iriends tuî uîed
ont about 350 stsîofg. Witli abuindance of pro>~ ibions andi gond
feeling, ail wvere bouill foi al goott finie, anîd ticir expect.ttiolis
wverc itîlly realized.

'lli long libt ni conîipetituons %vas c.<rrie<l ont In the letter.
.Steani vvas let ou i a:tirce od ock a1 ter), lare sari owïig io
the wcatlieî. Uwiuîlg ta tile Ilîigl pressure carrtiedl anîd tire fact
tinat tlic governor mnrkcd to a dî.îrîî, tlie bottoin ofaite pro

giamine vvas reaclîcd îvitbtnît a liitch niai» kild.
The first eveuît was a uoa ypîrds rn-e. nieinhelrs nilv. <lie pril-s for %vlliell,

a stîaving set. :1 caddcy of coffre andI .i ho.ck saiw, w,'rt nnîî hîy lirai5.
('iihtn,.lit and tliiîîgioî. of h tniu,îttai, and hro. luîglir-s. tof Torontou. in
rie order nanieti.

zo'o yards race, Openi te i- Det>tviîg. $3; 2t)(1. /îgcvçi, $2.
Runuiing long Itiiîiii>- is. tiru. itelîiigton, i toit coal . 2mi. liro. (iiiht.

niait, 1 îxwket koî%fe , 3Mi. lira. Btutter, knitc sharp.-ner,
75 Yartts. Otd uiens race- uSi. 11ro. S1111083. î'ngiairer'S 0il SA' , 28X111lro.

('ilchrist, sîriig Maîttres; , 3rd. hiro. Carter, I laiuitoi liïme,. oni. ycar.
îoa yards boys' mc--ist. Finlay. $u . 2nd. Iioyle. ;o cent,.
tiug of taîr- J tnnlton vs. I orvonîn l'ri7t-s. silv-r clip aîd hix or cîgar-.
wnIby Varontu mi (%%0 sîraligliî îîuls.

>'<yard girls* ra-ce-iîst. Miss Willi.,uîis. loir vases, 2nd. àiss trv-ing.
Standing Iiit jîimnp-sn. tkllîngtotî. rîîbhetr ca.îi ; 20<?nd e b as ,~

3(11. W. Le!wts. knife sh:irpest-r.
Siuking ravet--tsi. lira. Caffrey. Mer gau b ii>c. 2nih. lire. 'I.îraîînî

ecady Iatvicco, 3rd. liro. %Vilcox. lîriar pipîe.
.Standinig braad juniîp. openr toitl- -re. Nir. W~isitî.. tati otf i *~, fBru.

M-1in. b,îg Of ilotîr. 3M1. -- -. knife shiarpener.
73 yards race. iginter%*ue si îs ILiiii. silvt-r %%-;ter pitche~r . 2ntl.

MMs ley, s8ivtri lîttter dis»à . 3rtl, Nirç. Slarslîl. I lamoîltoit Timel. une
y car.

liest waltzers-ist, Il. Gnraliîu and lady. sihercreit bst; 2d, Mr.
.111d Slr. Wiîty. laly*s ian, 3rd- Nlr. li-nw-ll and lady. pound of tra.

Qiuaier nuile race, mneint-rs anly-ist. Ilio MosefrAy, houxM'iiltj liank.
2siti, itro. Nichai., copy of S. P. *rîiî s - Dynamîuo Nl.tcliinery "., 3(d,
Itro. Milter. 4o yards cation duck.
)Iijttiug shai. openi to ailg uim, J. 0 Riciey. tun of coal . 21111. W. tirti.

bas Of suai)p 3r1. W Leutti k9life slarpr-zîsrr
Siioe race-Miss Waîî-rbon. i pair boots; 211d. Miss I'as'ots. birîl cage.
Enîtinrt-rsý y.ang rallies racr-isi. *Miss I.vLrctt. (,. P'. elock . 2n<1. Mi->,

Niciiol. 1Itamîiiion Sp u/rnar olcar. 3ri) Miscs i-asa iihret bottles of
pickles.

Juîcges and starters, race-i. MIr. Jolituo. i <on Of ma.'l . 2nd. lira.
Nose-ley, st ton of coil - rd. Mr 1 l.îrrisun, kuiifi- sliarpeneîr.

Consolaion race- ist. %V. Bla.ck-groir, muamnlel dock, 2ui. 11Ianillon, .

Mid Of wOOd; ' 3rtt. W. rerry. iiouikey wrencîî.
'lle intention v'as to have liac aî g.îuue ofi Iuiebail, Il uiilton % b.

Toronto, btît a shower stappcd tiue gaie nt file enud ai tire first
innrnngs, wi<li tie score ii las-or niof Hamiltn.

'l'le wet morning prevented unany fi-oni attcniig. As ii wos,
tfins n'as filic largest gatlîermg oi enguuleerb ever gai togetîier iii
Canada. AIl present expresscd tlicmsbelveb as batisfied with
the dLy'S auting, and rie pucnuc bids fair ta becamie anr
annual une.

CANADIAN r=LrzC-rRICAI, NEWS
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preceding date of &,sue Changes in ads'ertis.ements tsil bc made sehrnever desied
wjthout cota b the adverttser. but to maure proper compliance smith the instructions
of the advettiser, requets for change stîoutd relif the office as early a%. the 2.nd day
of the month.

s uliscntril ONS.
The EuccTstCÀL Nitws will be mauled to subscribers in the Domninion, or ht

Ujnited States, post fret. for $s.oo per annuna. %o cents for Six monthi. The price
of subscription nmal- bc rensitted by currenc>'. in regitetred letter, or bjy postal order
payable to C. Jil. Maortimner. Ple.ate do nots tnd chviues on 1oca batiks uutes 2s
ctnts as added for çSot of discount. M.oncy sent in unregistered letters must bc at
,.endtrs: isi 'ub%.aiptions froi foreign countries embracedl in the General Poitat
Union. Si.So per annuni. Subscriîîtions arce payable in advance. Tht liaper will be
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onrnr7 chanze. atti-ays x7r, the oldiai mdtlai the nu address.

Tht Publisther slmould bc notifieul of tht failure cf subscribers toretîe thtir plipers
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If fITOIS ANVOIIXCJfRN25i.
Cnrrcsp.midenct is ivited %ilion ail topics comîng Ietitimately wimhtn tht %cope of

ti& journal.

OUR SPECIAL NUMBER.

SATIVAC1RV roItcssis attending thc arrangcmaents for thc
psublication of die special anibtr of thc N rWS on i si Septînbcr
iii cotînection wiîlî the Electîlcai Convention in M'sontrent. The
nuînbeî sill contain special ntticles and illustrations of grent
inicrest. Judging b) the dctnands of Anirican nîiantîfacturing
anîd supply bouses for .'dvcrttsing SPacc, and tlîc fact that relire-
Sentlives of sorti Amierican bouses have recently visitcd
Catnada ai- persan, the importance of the Carndian mîarket for
clectrical goods îs bcing properiy appreciated across the lîte,
and a detcnitnte cfTart maeto secure aRs illuch ofit ns, possible.
Vir wouid lîke to ,ce Carndian in.tnuf.tcîuirc andi deaiers
prop)criy rcp)recentcc i t otîr Convention nuniber, and for this
reason wc point out Ille fact Ilhat titoSc 'ho fait to Sccurc advcr-
tistng splice nt once necd not cotmplairn if a weck or tivo Lter
they shoulci final thai ail tue best positions have gone to thecir

wid.awkcAtucrican compeitors. A word to the wvise is
sttffittcnt.

Tut.b con' ention af the N. A. Sý. E. opcns at Omah.t, ïNeb., on1
the farst Ttuc!d.t) in -)cltciiber. It as cxpctcd that ;tt tilts
meeting the quesNtion of t hsngtng the namc and constitution of
the Canadian Sýoc:et3> for the purpase of maktng i internîational
%vili bc constdercd.

WF pi4nt ia aur corrcsilondcncc colutun a communication
signcd " R," hîa% îîg reference to two lettcrs wliCi Ipl)ctrcd in
atir last issue- It iny bc that " R " shows a littie'af Iiat iniai-
ernîî.e whlich lie so uansparinsZI) ondicilns in othcrs, but wc thtnk,
that thc cnginccrs îna> final in it ai Icast sornie food for seriaus
thought. ____________

A çFv>ERi blow lias bccn struck at the ptosperity of tlle
natural gas inmiusr> tan the Niag.tra jîcninsuia b) the action of
the U'nited States llo.rd ofC;~ti Appraiscrs in Icvying a1 ic
liet- cent dutv on naiturai gas gecrited andi cxported by thc
Provincial 'airaI Ga.s and Fuel Co. af Ontaio to thc Naturad
Gas ani Fuel Co, of Buffitio. Tlic c.ompara) wil] probably
require to Jurai morc ofits attention in future ta Canadian ehies.

'l'îl Fedcral Tch.'îlianc Co., of Ma-Intrcai, has been absoarbed
by the heul Tclcphonc Co. l'le M.%ontrcail City Council shouid
no'w follo%% in thc fouitcips of %tic Ctt> Councti of Toronto by
placing sucit restrictions upon the Bell conîpiry as wili insurc
faîr trcnamcnt ta the citizcas. If this is donc, the p1acing of the
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teleplione business in tue bîands of a singie cînpany slîouiîi
proye a source of public satisfaction.

Tî y>eariy meetinlg of tue Executive Iloard of tue C. A. S. L.
wvill be liîed ta Toronto on Tuesday, Sept. 8tli. Delegatcs traml
al the Associations aic expectedl, and the work of perfccting Ille
organlFatton will cngage thiîcr attenution. l'lie work of tlîe past
year tvill be rev'icwed, and an eff'ort made to insure greater pro-
gress ira tue future. Engînters tiiîoughosît L.annda slîotld taite
an interest in tiese meetinîgs, the object of wlîiciî is ta assist b)
ail legitimate mnuas ina ralsing the stratus of tue business.

I N îîursuaîîce of tire Engincers' Act, passcd atIltle iast session
of the Ontario Leglslatttre, the Board of Examincrs ;trc near>
ready to exaîniîe and grant certiticaies to engineers. The
neccssary painting is now in hand, and as soon as coirapicted,
the exainmners can gct to work. An>' engitîer wishiîîg infor.
tuatioti on the subject, cati obtain it b>'addressing Mr. J. A.
WVills, Ctustoîxi Ilatîse, Torontto ; A. M. WVîckens, Globe office,
Toronto ; or Robt. Dicktinson, Eicîric Liglit Statian, Hamii.
toit. We are iiîformcd tiiere are a great maîny applicanis waiî.
ing the opportunity to be examincd.

Trîî claborate, secret, and costiy experînents in itunlan
butcliery titat ]lave reccntiy takcn place in a New York prison
appear to have been more or iess successful. Wlietier " the
ganle is wortiî the caindie." howevcr, is anotiier mlatier. WVe are
inc.iined to the beief, previotisiy exprcssed by us, that it ib
enatircly ani unnecessary .vaste of tliundcr. A good dose of
cyanide or prussic acîd would do the business quite as cficctiveiy
andi bc wonderfully chea-p «and illexperisive in cornparison. Blui
we also incline to tue belief that ste oald'fasiîoncdl rope is qutte
gond enoughi to perforni tire happy dispatcli for nien of suci
brutal instincts asthe subjects recently devoted to the " clectro-
cutioner's ri art.

IT is unfortunate that the date set for tie convention andI
exhibitioni ofelecîricaliappli.inces in ',%ontreail %ill conflict witli
titat of otîr asvn Industrial Exhibition in Toronto. We tinder.
stand the date of the Montreat convention lias been fixed for the
Stit, 9111 antlizotit of Septeniber, and for the exhibition ilucre, the
711110 the î6tiî of the sanie nionth. Thie Toronto Exhibition is
billcd froni the 7tu ta the j qti of Septetaber. As, howcver, the
second weck oftie Toronto Industrial is usuaiiy consiclered the
best, visitors ta tire convention %vill be enabledl ta visit il on their
retuîn ramo Montreal. It will bc somnewhiat more of a task 10

thmose whoc wish to exhibit at both places, but grenter difficulties
ttan titis hlave been ot'ercome by enterprising electricai mien.

IN order ta properly appreciate the advantages conferred by
the electric iigit, it is oniy necessary iliat anc should spcnd a
nighî in a town ta which titis modc-ni illumîinant as a stranger.
]3racebridgc, «M\usloka, vitec tht wriîcr ianded anc nîght
rccentiy, is suciz a town. An attelnpt bas baen made to liglit
the strcts by plantîng coal oul iamps at a fecw of the principal
stret corners. It %Yas impossible to observe the results, as on
the night in question the iaînps renlained uniighted in the exilez-
tattan that the inoon wauid gîve a mare satisfactory light and at
iess expense tai the municipaity. This expectatton nul bcîng
ieaiized, the town wvas wr.tpped tn Egyptian darkness. Persans
uîîacquaintcd svîth the place venturcd out at the risk of faliing ai
cvery step. It %vas impassible to disccm the fecaturesotpiersans
anc might mect. Aitogether, the cfl'cct upon thasc accustomed
ta tnavc about becath the pcnetrating rays otthe electrie iamp,
,was glooniy in thecextremc. No tawn of the importance of
Br.iccbridgc should be wvîthaut cectrmc strcet lightîng. ht adds
wondcrfuliy ta the comtart of the cîtîzens, tends ta incrcase poil.
ulatian, and mainlains thc town's reputatian for pragressivencss.
The wae Iala lratcebridge wc imagine wouid pt-avide effecctive
and ccanoilical power for the oapcratîson oftan ciectric plant. It
is the more surprising thc.-cfore, that the advantages presentedI
have not been mnade avaiiabic.

A~ CURIOUS illustration ofthe sensitivcness of modern scientific
instruments "as afforded saine time back, in Taronto îvhen it
'sas noted by Prof. C.trpm.tel, at the Obseratory, that sartie of
bis apparatus unis influcneed in a remnarkable nianner at certain
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finir ni file day. On thinkÎng flie malter ovei, lic camne tn the
conclusion i mt il vas the etirrent ni electricity ain tle strcet
ligiing %vires finit 'tas fle cause, altiotigli flic nearesl %vire ta
file nbservatory uvas on Ilior streci, uicarly a utile %%v;iy. To
proueth le matter, lie madie a note of file lianes ni flic- influence,
whilil on couiparisoul ivitt flime city, tinie schedule fn,. start îng lime
luglits, wVas fouid to ex.ict!>' agrcc. It is nio% fouîîid îhat siîilar
instrumnts Ia Mr. Cutrpuîîaei's, naiely, iliose for ineastiring
e.îrili clîrrents anîc iagnetic disturbances, locate t ah reent%-icli
Observatory, aient- Londion, have beemu foundt bc beîirown itt
vibration by tlie passing of trains on tlic Stockweli Electric
Railuvay. 'rite railway tunnel is over tiîco miles frontî the nearest
carîliplate connectcd %villa flic obseru'atory, but tile currenis set
tif) are sufficientiy strong to make very' distinct deflections. 'he
tinies ofiftle interférence b)eingý cxactly flic saille as daose on
whil fic tîî rains are runniîîg, leave no coubt as lo tlic cauîse of
tlic disturbance. Fortuiiately, Nfr. Carpmtael says, tlie catuse of
fle disturbance being known, it can hie a1!oweti foi, withîot
ufllctang file general results obtaîned from file instrumnents.

AT thr. request of a nuinbcr of iia-nagers of electrical coin-

parties, tlle publislier of tfelic E'aî. NIEWs recently
aldressed a circular t0 flic owners ofeclectrie plants in Canadai
asking an e"pression nfitlîeir opinion rcgarding fle tiesirability
ni ormganizing a Canadiant Electricai Associationî. The>' uere
rtiýo rcqîîcsîed 10 state tulicilier the>' uuoultl be uilling ta
attend an informai meeting in Toronto on Septeinbcr u7th to
consider tlic subjeet. Tfli replies received arc alîîîost unani.
nîously in favor of flic proposi'ioul, anti so mîany have tieclared
blîcîr uiliiness in attend a meeting, fiit il lais fielaî :Iouglit
well to announace tiat thec meeting uvill takec place in îlîis city n
tlie dlate nentiontid. P'articulars as to place of meeting, etc.,
will be given in the Septemiber îuînber ofifiais joui nal. MeIan-
uvhiiie, ecery ilerson connectecl uiîtl elcetrical interests of bile
country us urgcd tu be preserit on tlie occasion.

IF preserit indications are r.tliah)le, and they shoult be, filtre is
prospect of a ercat lime aheaci for electricians atic clectric
interest generally nt time fortlîconiung convention to bc lielti iii
Montrecal. The date of openîng us fîxeti for the 7tii of Sepîcîn-
ber, anI tlic citizens of 'Montreai are even now wvorking uvilla
nlighî anti main on thie details of a royal Canadian wecie
uîhîicl as to lie given tn fice Nationaul E. L. Association. Tiiere
ms ho be a conversazione arrangeti for the iiemibers ; excuirsions
tapon -anti around thic Mouinain; the harbor commissioners uvill
provide. a stcamboat %vil the reszulation Indian pilot for a run
of the Lachuine Rapidis; the municipal autimorities arc spariuig no
pains îo do the visitors prouit. It inay bc a*skcd, aidst ail
these arlanigenrients for the pleastire anti entertairnnent of tlie
visitaots, tvhere does flic Conv'ention corne in ? 'flere uvili no
tinuhi be fouant a suffucient corner or î'vo Io 'vork in the neces-
sary businessanti instructivefeattures. Not the leaisiamoang these
latter we hecar, as 10 be an illustrateti lecture: by tîe finocus young
clcetrician, N'ikola Tesla, on lus recent discoveries in lighting by
Iigli frcquency alternating currenîs. This uvill bc a treat tu the
Canadian electriciant such as docs not conti vîthmn ]lis rcach
every day. In addition in aIl tinms, flie Elecînecal Exhibition is
expectedti o bc the best ever helt imn connection %viltiet Associ
atuon. All the au'ailable space has been takzen tmp, -andt hle
dlispiay of machine'y anti applianccs %vill bc miost coirnpieîe anti
interesting. Wet strongly recometiiin our electrical bretliren in
Carnada lo pay a visit to Montreal au somne limre: durang the con.
vention andi sec for themaselves howv il ms done, antI bc cnabied
10 decîiec on the adu'antages oi a local association of cecctric
lieihting interesîs, 'u'hich, whilc in no sense compcling uvit tlîc
wu'der one of the United Suites, uvould bc able tu conservec the
ntrests ni the distinctiu'cly Canadian brandi of the clectrie

Iighiting industry. __________

THE MONTREAL CONVENTION.
A MLtETING of tit Exectitive Conimnittet' of the' N. E. L A.

-1s hcltI in alc Windsor H-otel, Montracal, oun Tuuestlay, juIy
zist, i whlich fiaere %v'as pîrescrit Prof. %IcLcnd, Mr. F. Faîrmaui,
.Nr. F. R. Rcdpath, Mr. W.ý H. Laurae, Mr. John Kcnnctdy, MNr-
J. A. U3. le.'udry, Prof. Cox, MIr. W. S. M.\cFatrl.ne, 'Mar S. C
Stevenson, 'Mr. J. S. Shearer, 'Mr. E. C. Arnoldi, Mîr WV. E.
Chmistic anti oýhcrs.

"Owing to t11e absence of flic cha'irmarr it uuas proposed by M r.
iteu'enson tha't 'Mar. Kennedys shîould take uthe chair. Carnet).

The secretary rend the minubcs of flic hast mneeting, whichi
'vere adoptetl.

.Mr. Kennedy, as to the' arrangement wtith Harbor Commis-
"'coners, reported that the mnatter wvas nol closeti, anti funther
delRy %tVas -islcd. As to the visits to the Canadian I>aciiic andI
Grand Trunk iaîhayshe was not prcrarcd tu report. Through

crror il waz . t-iti ' lu flic .pe~tî~ :r-neuiî.la
aîIreaîty bcil made un Ille invitation of thle rau ,but ilthiîig
tif flic kind lad baelat donc. 'l'le Iioai d were tu fi\ tlî.t.

M r, Christie rep1 oited tlit -t l.trrose iiatLl wui.ltI bc arraniigeai,
but the, day w%,as vaniedlu bc1 kîîowî tient wvotilc Ut suit,îhle. I t
was also tlebired tu lîrint a proîgramîme, tile objet t of n hdi t,î
ilî.t once tile, titi was bettletI for file lt ma.' tc tih il \%nuld loi
coiîtlîct nit tile exhibition. A suggestiion was îu.îdt at the
saille finie to (Ira%% tip -a simil ll iiimitite tu forait aî p)rtor.11111ne.

&N1r. Lauri st.îted tha.t iliere ner:e se% ir.d ioiliiîîubuees iit'i
arranged.

Urhe seLret.îr> bî.ted tli,tt file bu',jîîess .1araîî>.eilleiîî' inuist
coisLC tiit, aid tilt entertaineiits inust 1w fitted in.

Mr. Kennedy %vas nul ain a position to %.a) tuaI il %nas ficasibit
to carry out tlt-~ proposai to roni the raidb is n(] visit flic railway
wvorlkslops.

M r. Stevenson sîîggested liath the '.u utî s ctunuîiittee',
shatiid report ta flic Gentra Co>iiiiuie.

MNr. lleaudiry ask'ed that file lacrosse illatciî bc, arrangeai at
oncc, Lait it was found impossible 10 du so.

M r. Faim:nfor flic Domniîon Bidncge W'orks, stated flint a
meeting lad beeni field -il fis office. Mcsesrs. Ives, Cooper andi
Beatîgranc indertook to bec the' Canadiaîî lacific aud Grand
Truîîkriwy for a guarantec and sbrirptioîî, and ÏMr 1 'eb
%vas (0 ViSit St, FrauCOîs Xavier aud 'It. jameIS Sereet bLISIIicss
peuple. 1lc could oanly rep3 rt plrogrcs anti ,a%. that tlîey lad
so far a guarantcc -inaounting tu abotît $i,ooo.

Siý. Stevenson, for tlic " Forest anti Streami Club, hi:iî n
delinite report ta mlakec.

P>rof. MI\cLeotl, regarding the proposeti expeîîdittire liu cou-
nection %villa the cointers.îzîone, repoîttit iîatirg Itokeul m~er tiît
ground's, and proposed tu onite flic Maison I (aili and tl;te Recipaîll
M\1useui into one,, as> thlt act-oninodatioiî Ihts provurlet %votiId
be requireti. 1le also proi)ose<l 10 have a large lent andi ta unite
ft vll flictu Redptl rîltîseui, flic lent beîîîg tîsec for icesl-
nierais and as ant outdoor place %%hliee1 ie peuple otilt i ut late
more freuly. The sizc of the lent proposccl ivotld be aboti î2o
ficet long by 140 feet wide %villa n inas. Thelî canvass, rtequtired
wvould cosl about Si 5o, and carpenir> $50 mlore. Il %Vas tt
iîniîcd thant the cost of mtusic would be soinewhte il il e neigit-
bormooti of $5o. No estimait for rerchmnt as .mb >Ut
obtained. lie consîiereti tuit prao ision shotîlt lie matie for
nacarly î,ooo etuests, anti nantid the iesof the Comnîiiittee.

INIr. Christie ilhotighît the estimiait shouild be about $400. 'l'le
secreîary, stateci thc alinunt 'vould probabIy. bc about $650.

A motion %vas matie by Prof. M'%cieod, secondeti by Mr. S. C.
Stevenson, thax 'Messrs. Bleauîvais, Carroll antI Corriveau bc
nanied a coîiinuittec tu draft a programme.

M r. Kennedy stateti thaIt theli lmst meeting it was sî»gge'.îed
flot tu have ton manay mnies on the çomilîtec's andi the serre-
îary said irat a numiber of tiîc naines wverc noi atîm'ndisix, anud il
mnlighit bc thouglit desirable to retiuce saile.

Tihe sccrcîary sitît liant a numnibe.r of genîtlemnen llîroîîghout
thic city t0 uvh)oîn cards, werc sent hiat al attended, andi il wvas
îhouguht best to strike a numlber of flic mamies off'tlîc sub-comi-
miltces. A proposai Nvas matIe tu put ilhese mnies on i he general
reception comiflitîc, which %vas donc, anti also tma i n notices
xvere to Uc sent to gay but flic wvorking coumnîîee, wvliicli %vas
carrîcti.

Mr. Christic desîrecl in knout the Init of thc 1L-xecutiue Conî-
mrifice, anti w:ms informeti ia! il .vas front 201 tg30.

'The eNact date of the convention uvas fromn tilt 7111 1 the 1 61li
Septergiber.

A meeting of the Citizézis' ENcruiive Comîmîjîxte 'vas hield amn
the' Windsor i-Intel cn thec uening ofTuesday, Judy 2sth. *ihere
uvere prescrnt Prof. Iboavcy, in flic chair ; MNebbrb. I . R. Rd.ti
J. Larroli, J. !S. ShaeJ. Kenneti>, Lniiiel, Laturie andt TUour,

P'rof. L.ox -tskiLx la lic reliru cci froni tilt- dutit-'s cbfh Iii', ~iinn
.as becretary oi tilt- cnmmiiittc't, on accontm ofi% li hming been
çahicti to Eruglanti on important business. 'l'le resignation %%uas
aloi, liowçever, accepteti, but Nfr. John Carroll %vas.-appoinîcd .s
joint sccretnry.

Aller discussing a %ariel> of stîbjetts t ouniictet uidith Ill
deta.il:s of tilt fortlicaming cnit <'ntion, th(- 1olilliulet- itl)fournrti
tintil thlt 3rd insi1-

Subscequrnîly a iniectinli of tlue %utb.coniinsite on exhdibais -.%as
fieldi, Mîli. F. R. Rcdpali IreNidingz, utlicu the itîllot% îig a colu
lions %vert passctl.

"Thalit thc scretary be instructeci tu wriîc in '.\r. ofigln
the c;rcaî Northuvesîcr TcIegaiîlm Co., rcg'îrding lin ie )"r'IV ees
mn çonuect'ion s-vizîî thiose of flic Bell eI*cpil)ioue Coa., l'or carr> îng
the %vires front M\c;ill Univcrsity tu tic Victoria rank

- 'rî>t mr. Lorrmvcau and 'M t. C.tuutic .ipîîapoînid a1 ctam
milice reg;îrding the decoration: for tht' rink, andi rcp)nri ai dit'
next meeting "

A letter was rcccivccl froi '.il. <.ulick, presticuit nf Ilhe Lxlii-
bition Coxmîitc in Nciv York, reporting tuiai tonsm(tlale pro-
grcss had been madIe in lte uorlk of the alluaint ni spacc. A
number of ne%% applications for space wuere rcciued. Mlr r
rOI] %vas -al)omtd sccrelary of tilt su~c i in iiiîc place
oi M 1r. F. N11icho1lis, Tesi gn ct 1.

Ar meeting of the E\ccutivc Coînmiiitce as hein%: lield in Ncuv
York, to'day <îsb inst).

1 t is the intention of flic Montreai presb (o appoint a roumii
tee tu reccivc the visiting pressincn. A mceting lu consider tlw
mait er wiil bc callcd -ai once
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SAPETY VALVES..THBII HISTOIY, ANTECEDENTS,

INVENTION AND CALCULATION.
1WV BARUT Lit VAN.

Iltwill l e seen front te above that sthe weights act as two <lifferent points.
nn thai teve: aîrc three levers to be considtereti:

kfr.d. lThe long lever L of the- weight W, wlîici is sthe distance front ste
wrigitt W te te fslcruttî /.

S«ond. 'M"e lever x. due to sthe weigitt w. cf the lever sant a, valve v.
sud steitt . sitici Is the distantce fronît the centre of gravityX t0 lthe fulensîn

7*Mrd. 'Ille short le% em J. witicis lthe distance front lthe fulcumf o ste
centre of the valve sent j.

Tlhe, centre of gravity g. of ste lever art a. is founti by balancing it over
:4 sharp etige. with ste valve tp andi stent s altacitet ai the preper dsstanceg
fron the fstlcrunt f. T~he weigitt w cf lte lever ani a. valve it, andiaient s.
atultiplieti hy ste distance x from te centre cf gr.svityg to fulcmumf. gives
ste momentaa,. as before staseti. cf te lever arni a, witich is a constant
quantisy in lthe graduations cf the lever amni a. foc différent pressures cf
titrat.

lite foim of te lever aria a affects te location cf the centre of Rraivityg-
but witen titis centre is krionot. Ilte shape cf lthe lever arné a does not affect
te siatic nionentunts. Ille area andi weigit cati bc expressed ins any unit

cf weiglit. as viril as lte levers in any unit of lengtit. For greater acctmracy.
the centre of the fuicrunt!. weight W. andi valve stemî j. connections se lever

artit a sitoulti lic In straigit andi horizontal lines: anti in fintiing lthe c'entre
ci grav&tyg. tite v-ulve v ant stemt s must tie in titeir natual Position thiti
the lever ami a 15 lulact over a sitarp edge. in order 10 fini the cenîse ci
gras'ity of thte systert.

»ite action cf te conthinasion is retily underssocd by te illustration-
nantely. ti lthe swo statie niomentutlns weigit u. atultiplicti ly lthe long
lever I.. atitet hec moatensunt u, xf the lever amti a. valve v, andi 55cm
s. multiplieti I>y the distance x, front thte centre of gravity g Ie fulcrunif. act
opposite snd ntut lx- equal le te ntwntunt of lthe force F cf lte siae
pressuire>. ntultiplied by sthe ares A cf the valve v. ant iIbis product b)y the
"ntth of tite shtort lever J. or the satie momensuns. The algelmical ex-
pressions of the foregoing may. bc set up as follows.

W L.+sv xA P........ .............. z
Or. in woids The are.s A of the valve r. multipliei lîy lthe $tramt pressure

P'. 1"~ square incit. anti titis product by the lentth of the -short lever J. eqîtals
îthe scigit W. mtultiplieti by lthe length of te long lever I.. plus the eeîiht
w of the lever armita, valve v. anti spindle j. multiplieti lîy ste distancerx
front lthe fulcruntf. te .the centre cf gravity, -. or thte montentsin ii x. cf
lever arat a. l'bat is Io Say. te siatit montenîtts are in cquilibetutît.

To0 finti the weiitst W ou' a given safely vls suitn Itle stearn presstret
is knosen. ani ail ste cter dimensions lanown:

wVeight W= --.-.- ...........2
1.

Asdu.-multiply titr are A c lthe valve. in square incites. by te sseamn
pressure.*, in pountis per squart- incht. ant ih it rduci ity thte lenglt et ste
short lever J. tin ticites:- front titis last protluct sulArct the montn lu
a. cf the lever aras a; divaîle itis remainder b)y te length cf the long lever
L.. anM te quotient twill bce the vieigit W in pounds requireti.

To fini te length cf ste long lever I., the arrêt A of lte valve. tite sean.
pressure>, andi ail tite otite dimensions Imeing lanosn:

W
A'a/e.--Subtract the montentut ir x 6(~ the lever amti a front the .%re- A

of ltevAlve in square incites. miultilieti by the sse.sm livesumep in pinds
per square i. andI tis jtrcduct l>y the lengtit of te short ani 1. anti
divide itis remaindler by the aucigit W in Itountis: the quotient suli lie the
dlistance in incites front fulenant f se place ste weiRit WV.

To fini te pressure> Mc square incita aiticitk a safety valve aili Itlose
off. the seigit W. ýanil1 te ctiter dimensions lieing lunoen:

W l.+wOx
Pess p -................ *'*4

A'smJ.-To lthe inomentuni 09 the lever am a. addt the product cf the
virrigit W. niultiphiet by the lengit cf te lever arm 1.:« disitie the suivm b)
the product cf the ares A. multiplieti by the lengtit of the short lever J. andi
itis quotient seillIbli the Stnti luessure> in pournis per xluare incht.

To fid the arra A in square inçites. thte vi-iglit W. anti aIrant îa'asure
p.anti aIl the oiher ilimnn" leig knoen:

W L..tZr
Ares A= . p.. ........................ s

A'k-othe momnentum u- r, of the lever aitr a. add sht protiuci of
te c eigit W. mulalied by te engsth in incis of thte kerL: ibis sont.

di% ide%! by tht producs of sht semm pressure> pîn potis per square incit
by the englth cf îhhcat lever i. àili tie the ares A inzsquare incites.

»ro fini te wselgl se of the lever aurt a, va ,e: anti stent, tht ara A
in square incites, antisttiant presuejp, anti aIl sht otiter dimensions becing
kno*m ;

Wrightof leverse 6- - .... .

Rak.-Suh<raci the producl of the weigit W. mulliplieti by tht lenWgt
et lever1 tm the prodstco(!the atreaA nulipiied ty the mesu pies.
met. &Mt ibis pwodstct by the leugth o<iesaie>verl; libîstemaieder,

dividfeui lîy th Iever*'. or distance of the centre of qravity g front fulerutâf.
thte quotient twill b ethe weight of lever a. andi votive ip tnd stemt x.

'Jo led the distance r ini inches fron the centre of gravity X ta fsaleruntf.
ire area A in square incites. of Ille valve, the teant pressure> in pounds pir

square incih. and ail the other dimensions being given.

Distance r -W 1 ............. 7

A'k-sultily site weiglaî W by tie lenglth of the lever L ; front thn
produet subtract titi product front the srem A. multiplied iy te stSs,
pressure p, andi titis product by the lcngth of lever J, divide tite remaindir
by the wcigit w. of the lever arni a. valve v andi stemt s.

litvlng given the levers L. . andi x te &Me A (De x 0,78I4). astamm pe&s
sure p. and the eigit w. the weilCht W ta calcullileti by formula 2.

iRas>Ie 2.-A safety valve bas a diameter of D=* inicies. antheUi lesir
to a pressure of stemnt p=8o pounds per square inech, wiithe followWn
dimensions:
A=atrea of valve D=2 iichite (2 x 2 XO.78.54) 3.1416 L=long lever in inclit

'=shtort lever in inches ............. .. ....... .......... 4
r=tistance! of centre cf gravity g,............. ... ........15S
wvweigtt in pounis of lever arn a. valve vand stemts ........ 6
p=steaîni pressure lier square inch in pounis ................ ai

Whai will be te weight required ?

Formula 2 :W=A
L

W= 3l4s6 8o4-6xà_ç-3O.3; pounds.
30

Example 3.-Suppose a saléty valve ta bie of the following dimensions. at
%%bat distance 1. front te fulcrumf nîust the weight W bce plactd te carry
a steamm pressurep=so pountis per square incht?
A=area of valve D= 3 incites (3 x 3 xo0.7854) .................... 7o
p =steam pressure prr square inch in pounis ................ 50
l=short lever in inlcites ........................ ........... 4
sv=weigitt of lever amni a valve:v and tiaem s in pounis ........ I
r=distance of centre of gravity Xin incites.................. i8

W=weigit in pounds ........... ........ ... ............ 50o

Formtula 3 -L
W

7.o68x50ox4-OX 18
Lever L= =22.6 incites.

Exame 4.-A saféty valve ILuving lthe following dimensions. at whiat
pressure> per square inch will it blase- off?

L=length of long lever in incites .......................... 30
Jlengtit of short lever in incies........................... 3

W=weight in pounis ..................................... 0o
zv=ueight of leve'rarm a. valve to andi Stem S ................... 12
x=lengsth front ficrmni /1Io centre of gr.svity g. in inctes .... x
A=airr of valve in square incites................. ........ 7

W l.+Ior
Formula4 -P= -

A 1
50 x30+ 12 x15

Stearn pressure *= - - =Bo posîntis.
7X3

Fxamole rp-Titc fol!owing dimensions. andtheUi stean pressure p Mi
square incit to be carrieti. Io fini te area of valve A?

1,=kith of long lever in incites........................... 3o
l= lengti of<short lever in incites.......................... 4

W=weigtt in poonis ..................................... 3o
wv=weigitt of lever am a. valvr v andi stemt s. in pouints........ s2

a=diistance, front fulcrumftiocetre of gravity. in incites... I
p=sîeam presure in pountis per square incit.................. 4o

Formula 5 -A=
Pl

Arra A= 3 3+1x =6.373squtare istdes.

Or about 2;j incItes in diamecter.
Examplk &-A safety valve cf the folloing dimensions. to findtite wcigbt

of tite ever amut a. valve P andi stem j. te distance x andi stemmt pressure
p being given.

A= xrea cf valve in %qua"r incites..........................2a
p=stcam prestre in pounls per square inch. ............... So
I.=k-ngtth of long lever in 'iches........................ ... 2
J= kngith of *.on lever in incites......... ................. . _

W=wetght in pouls .......................... ......... 0
x=disanc frot centre o! gravityg in fuicrumf/in incites ...

Formula 6. w= JW

aXIOX î.5-10x20
Wescht W= =4 POdts.

10
Ex. mijk 7,.4 saféty valve of lcnotrn dimensions. given Io 6d lte die.

tance r froini rentre of gesviyf in fukaun f. in incites.
A=are of valve ini square incites ................ ........ i
p=stoem 3Netiit ins squarte incit......................... 3
L=hmob lShuran e. ............. ........ .. 4
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1'lenigti of short lever in incItes ................ 4

W=sseigbt in pounds ...... 50...............S

«-wigst of lever itrit a. valve v and stems i in possnds ...... u

FOiluli 7: =Ap I-W L

230 X X4 -50X 40
Distance x= :go incises.

30

THE GRADUATION OF SAFMT VALVE LEVERS.
For grcat accuracy in finding tise centre of gravity g. tise weigist of valve

i, and sienm j à.hould be weilhad wi the lever arni a: asnd tisey tdso should
lie pL.iced on tise lever ai tiseir proper distance front nultruiiifwien tise lever
armais balanced over asharp edge. As before stated.tise momentum tx
of the lever is (ound by nsultiplyinR the weigisi of lever anti a. valve v and
tent s Iuy the distance x fromn the îulcrusmf 10 tise centre of(gntvity àr, wbicis
is a constant quantity in tise grasduation of tise lever for différent pressures
of steai.

*Fx.:mple 8.-A saîety valve af tise following dimensions. tise lever to lie
grailtkated (rom 3o0Io80 pounds 10 tise square inch.

First find the weigist W required (or a steani pressure ci So pounds to the
square incis. whicis number is t0 bic marked on tise lever 3o Incises front tise
fulcrunf.

A=area of valve in square incises................ .......... 3
p -steani pressure in pounds pet %quare inch....... ......... 80o
JLeingts of lontg lever iii incises........................... 50
I= lcngtis of(short lever in incises .......................... a2
.weigst o( lever aras a. valve v and stem s n pounds ......... 4

x=diitance fronît fuicrunf 10 centre of gravity <ri n anches....7.5
Api-svx

Formula 2:W=

Weigt W= 3xO2475= iSpournds.
30

The weiglit W required tu balance etetu pressure P=Scu pounds toise
plaed on tise lever t.- 3 o incises (rom tise iulcrum f.

Now find tise long lever L.. or ai what distance (rom (ulcrumafstall tise
%%eight W=îS poundsble placed tobalanceasteanî presure oip=yo possnds
tu tise square inchs.

Formula 3 : L=

D)istance (romn (ulrumf- L= 3xO247S= o incises
1.

TIsen masure off tbis distance 1»= o incises, on thse lever aras a iront tise
(ulcasa f. and mark it wiîis tise number 39 ; divide thse distance between
tise firsi and second positions of te weighis nto 8o-30-Soequal parts. and
numbeir tisea (rom 3o tu8o eonsecssiively. Tie lever is absus gradusted for
the rcquircd pressure ofistesam by a possnd ofidifference per square inchs.

T'se fullowing metisod of ealculating tise wesgisî amei of -aféty valves is
wedl by Mdorris. Tasker & Co.. incorporated. o! Pisiladelphia. (urnidbed
isent ly ise laie Robert Briggs <see Fig. ai).

Fic... il.

Fi rit. Multiply tise arez A of tise valvwe z, in square incites (0.-,85 D2)
hy su pourids <or wisatevr unit. of pressure per square inci l tabra to 0r

a divikion of the lever).
Sremd. Multipy the short lever 4in inhes by the arrsAin square

incises aad tise %o pouads (tise divisions o! tise lever>. whicis wiii give ao AI1.
sisicis wili equal tise mommisn of tise pressure on tise valve aito potiada
pressuret. per square lacis on thse short lever L.

Thir. Divide te asoaentuas 10A lby tise weight W. isaving assumed
a cight W wiic ittis des"rble tuuse:- thteressît is tise lengti n incises
of racla division of tise lever wici wil indicate io pounds ptesuare on tise
vat qur(aoe

Faierth. Remove: thse vregt, W front tise lever anis. itool on a spring
baslance ai saine ascertaiard distance x. in incise froa te ficrunf. and
lift tislerer aras. valve vand spindle ifronits sit by te babce. Tase lte
-cigist us. indied and "ply il l>y tise distanor x. sd tise vernIt mil be
tise wme6 of tise weigt W. and dmt reult mill give tise legtit of au
imagieary lime P. belnd tise fuicrua f. on tise end of mitici if tise weiit
W were bang il would balanc tise lever arts. valve ' s^" sjsimdle s.

,Fi(ik. 11w end of ise liste P me avili caîl O=mew, ai a sew poi hmou
uh'Kbls te iS diviuis omaieces. aad thse foUowIug diviilauts ane to be
rruied alo. thse knw amu, aitow ce te do miug.

Tie algelwriical expression of tise ahuove ridie isîay lu- se~t US) as (ollow%,
Let Orero, point of lever sîrni.

L.=long lever in incises.
1=short lever in incises.
x=equal distance front iulcnnfat wlsici tise sprisg il:lmace is aphlied.

W=weigisî in îsounds.
uo=weiglit indic.titeîl by spring balance.
A=areê of valve vsin square incises (0.7854 Da).

10AI
Divisions of tu pounds ecl=- ...................... 8

W
Distance of zero point behind) . .........iulcrum f. t0 balance ilever = -..... ... 9

aras. valve vand stent r. J W
Practically, tise pressure a safety valve lever excris on tise valve v cati lm!

ascertained by fixung it in lis place. and securing tise valve and aient ln sis
proper position, and atîacising a spring balance to televerartit ininsediately
over tise centre of tise valve v. Ir tise weigist W haaltoasttacbed. in lifting
tise valve sligisîly tise balance cull indicate the total pressure cisicis tends tu
krep tise valve in its sit. wchs pressure lseing divi<led by tise nuniber of
square incises in t*.w valve ares A. ciii give tise prffsure p per square incli
ai cicis steam ciii commence tc, blow off.

Exampl< 9 .- A sa(eiy valve isaving a diametier of 2.5 ticises, ils area A

Fia. 12.

will ha49o8 square incises <0.7854 X2.3 x 2.5=4.9.8>. Now, in raiaingtise
ever aras a. valve v. stem s and treigisi W. attached thse spring balance
indicates 245 porsnds. tise pressure ai cisic tise valve cill lift is tise quotient
arising (rom diilding Ibis 345 peundi by tise aiea A of tise valve-4.9o8
square incises.

p=-25=_;o pounds pressure pser square incis.
4.908

Tise pressure exerted by a safety Valve lever crin lie arried nt wits a
commun steelyard as shown in Fig. 12.

SAFKTV VALVES WiTSI BALANCESI) LEVERIS.
Saiety.valve levers, are somnetimes prolo<sged beyond tise ielcrttm f. andI

provided witisan adjustahie weght W. wlsicis is set tc' balance tise weigisî of
tise lever amri a. valve v and stem j. as sisocai in Fig. z3.

itis inanner of nsaling saiety valves Eimplifies tise calculation very mauch.
Tise algebraical expression of tisese valuies may bc set up as (ollows .

W 1=A.* 1.........................................1tu
Rsdle.-T'he weighi W. multiplied luy tise lenglis of thse long lever .

equals tise wre A of tise valve v, multiplied by tise steans pressure p per
square incht. sand Ibis product by tise lcngis oi tise short lever 1.

WghW=ApZ i

Aukil.-Nlultiply tise ame A lsy tise sicani ptessurep. per square incs. an<l

.RsI<Multilv tie weiist 13.

titis product ytise lesigtisfte hr lvr1 and <livide ibis last resuît isy
titeingtitoftise long lever L. tise quotient will bc tise weigit W *n Pountd%.

Rve.-4uliplr he eigt Wbythse lenglis oi thse long lever L.. and
divide titis product by tise prodluci of thse arffs A, înultiplied by~ tise short
le-ver J; tise quotient will lie thse pressure p par square incht.

Ap 1
Lever L=-........................ ?................ 13

W
Rak.-M4uiply tise aru A of tise valve a, by- tihe pressure p. in pounds

We square Itnch. and titis product by tise lengi of tise short lever J, and
divide ibi la reiiilt by tise aveigit W ia pouids . tise quotient wiII lxe tise
lengtlaof *blagleve L

(T.e k C.ulissrd.J
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ACCIDENT PREVENTINO DEVICES. *belt-rests anay lie devised for andi attachedi in tht needed p1aoc,
M NNv serinis accidents accur fraîuî maitar engines running *hey anay be lacateti at C, Fig. 2, te prevent a belt from slidiq

aay whien tlle go% éraîar huit %lips or blides off its driving 1 uley. off the ptilley, andi others at CC, ta hold the beit in saie posito
l'hèbe na> bc p)revtt by the diuplication of tlle valve disksUwhti off.
the invention ai the wvriter, andi slîawn in Fig. i. 'l'lt ordinay In thc blt carriers of Mr. Ilaeterniann, which are fornicu i 
balance gov'crtior v'alve A is prov'îded wi:h two extra tiisks Il Il, a lit, flat, iron bow, C, Figs. 3 anti 4, Mcncrally concefltric Wib
wlîieh do flot interfère with the passage ai steain ta tht cylintler 'hîhe cani oi the puile>' andi atounti, say faur-fifths oi ils -diamieter

wlien the gavernor halls are , .andi carry four ta six hook bolts, which projci in a cardle a f
revolving in the proper iaork«* rt
ing plane; liut whien tht>.

fl,byloss ofcircular moq:tion,

~ the ways oi the Staifnn
effcctually stop)is lw
whence the engint coules ta

a standtstill.
I. Lss of lite or limbl ta an

lass of a skilled "jilandt" toj4 ~ ant imntotan-lt industry, as
well as the loss to a flinilY Of

its diel ancans of support.
Fan,1 t. inay atit ta the urdens ai

public institutions, and i îay lcssen the productive power of aur
iliis. Thereiore tlae preveaîîîan ai accidents, in a lauianitarin

sense, as %%ell as an a commercial one, should ti a niatter ol
deep) iaaerest Ia os, demanding the excrcise afiangcnusty an the
devisîng ai effective nucans far sccuring tlais endi.

'l'li subjera is a broati ane andi thas palier proposes ta imerely
tonu ai a few poinîts, andi dhcte leave it t<e the hcainianely wise ta
whoin a1 hint is Suffacicaut.

On1 the well secognizeti priaiciple tuai1 selfI.preservationl is tlae
faa-st lawc ai nature, tlac dut>' of *saablashanx ant ianaantaannag
p)raîctiale apphianccs %%heinever necessary about tiangeraus
anaclainery liccomes apparent, anti Ile effort ta do so is Mwortby
of praise. since we fanti that natuae bas wcll consîdured this
nieCessit>, laaving organized ian aur living ample meains ant
ncîhats ai giving wvarning ai approachang dangcranti ofguard.
ing las ag:ainst injcary, whicli are at once effective andi beneficient.

Altticsi evcry amachine lias places about it that will pinclu the
fleshi, anasha :cfangcr, or cruash a liane, acnd iî wîill perfarnii ilese
cruel acts capon any onc n-ho thirusts bis niemibers iute ils open

With tht esercisc oi ingenuity andi care for protccting the
machie aginsiinjury ta itsclf, fat attendant nuiay lbc pratecteti

alsa, anti if praper saféguaitis lie alrown atrountia mnachin, suicl
titat, %vith oriinary carc anti with instructions tbat ana' lic
givenl, tht atteautant can perforai ail the work necessary about
ant i wtl tht amachuine ivath pecrfect safety te Iiamiseli, thus pre-
sea-ving amachine andi maan, white tht employer, icho may lie
hlcd rcsponsahle for accaicnts occurrinci froin exposcd ianachinery,

whicla iniglit bave becn
praieteci at uitile cost,
wilI bave peafoniieti bis
uiiole dlut).

" £ A great nuanhecr ai
LI -accidents are causeti

ilbrougli loss ai presencc
P ofnîind b itecagvrncss

ai work people ta gel
tiarocagli thecir waîk cx-

.. ~ -~. petlitioubly, anuler tiareat
ai puaaisbmeint if tht>' do
nat. The laigcst con-
tributions ta thc Iist ai
accaients -are amputa-

rac.. ~.tiens anti aîinnc oi
destea'- handsduc ta this

c.tgcniî-s. If urging mnust bc tdont, thcsc resuits of expenrence
eall Ioutily for tnicgu:crts anti watrn'ang înechanism, anti the
cnforcantent ai staingent rules for saieîty, whlich stall lie bintiing
alke on canpllayers-,.çm foreancai, as well as on the liants ibenu-
selves.

To prevent accidents happening froin beits ccintiing arounti
shafts or couplangs ai the saune, simnple anti cheap hooks or

Eilaac IMMo a P&u'" pmoeflied by John 1<. cowpe ai the Itlh.ad nouu of
3Ie'chanlal Ernu.

ic 3. Fan. 4.

inches lcss iban the pullcy rim, the fia-st boit lieing situateti ai a
point whcrc tht belt is taken up, anti the lasi wbem' il is paid
out. WVbcn the beit is clismounteti il is supporteti by these
bolts, retaining a curveti position, anti is reatiy ta be remounîed;
it is enough ta lift it gently with the long anti Q, surmounted b)
a curveti finger, anti bring il in contact with the pulley, whcn it
as imnediately carricti away on the pulley P witbout the leasa
exertian.

In the case ai a horizzontal belt, whicb is taken cap at the top
fia-st boit nay lie brought as close as possible te the rini ai the
ai tht pulley, the appliance is futcd ruther highcr, sa that the
pulley ; ibis bolt being removed iroan a ta a, ta allow the long
ami ta guide tht beit anti ta set il on its a-cal position on the
pulley (set Fig. 5). F is a light fork of bard woad, which pre.

_______________Fir. 7'.
FIG. . Fia. 6.

vents the appliance fram being lient against the shaît %vhen thae
belt happens ta repose capon it. Tbis iark dots nat touch the
sliaft wvhcn the belt is on the pulley. WVbcn the belt is horizon.
tai, anti taken up fa-rna untitmntath, tht sanle kinti ai appliance
is useti, but in a reverse arnner-. Oblique bles. wbose angle
<lots nat exceeti 45*, nay a-damn the appliance in ils conccntric
forat, but when hi exceetis 45* tht foran adopteti for horizontal
les should lie used. Workingmnta frtquently indulge in the

bail habit ai taking bath entis oi a belt (whicb is off tht puilcy
anti resting on a rutnning shaît) in ont hanti, anti ai pressing
iliern together, -in wbich case a faiti is api ta bc fonxucd on the
slacl, part, which is lialle ta lie driwn in untier the tigbt part,
anti tht whale lie rolledl op rapitily on itsehf an the shait, wiîb

FIG.t S.

a-ask ai accident ta anyone wbo unay get caught in its drawing-
cap foltîs.

Many accidents occur froni rapts anti chains rtanning off their
sheaves ; an idea is given ;n Figs. 6, 7, 8 andt 9aof gua-tis applicti
ta snicb sheaves. These rnay lie inadified in a multitude of
w-ays, :accortiing ta tht pua-pose ta lie serveti, whether as a
protection ta the bandi, whtre the rapt muast bc taken bold o1
or as a safety device ta tht mxachine utsel, for hoists, cranes,
andti he like, where disiodged rapes would wreck tht machine

To Prevent rolling wbeels from runnmg over any obutnict ios
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in tileur way', a rail guard, shiown by Figs. Su, i t andi 12, is
Provided alnd attached.

De% sces SuIch as tihese for prcventing accidents to machines«
.ail ilicr intendantts miiglit bc reproduccd îlniiost indefinitely.

As nie% I lîatîds " are coting Sul thc tuilis ail the tinie, wlto
aire 1 re%ntiably ignorant of Ste dangers surtoîtndiîig tlîem, aiid
of tile constant carc whîeih is necessary to be exerciseci over

Fmn. io. Fit;. ta.

Pcr'oti'1 ai aIl lignies, and iwlio tula> ilîcet vvutii accident frot sucli
sa'cI is desirabie to have î)latoly, postcd rties, wlîtcl, if

enfoiccd, iliglt enatble filc']' to aVOid inJlirY.
.A rule forbiddiîug flie clcaîîing of sitafis and wlcels vhtile in

nmotioni, vith Il îvaste " or rags taken in iiaid, irould sa've imatîy
of ic-se ait imoportant incinbers frontî muttilation or loss.

Stîitîgent, clcarly îtndcrstood ries in regard tu siariog flic
motive engimie, whîicl slîoulcl be donc oîîly on wvell deîcrtiinecl
sienals, in C.ases wvhere repairs are going on ii any part of flic
mtll, tuai io accident uiîay OCCtir In thie mîets ai work upon
standing machiner>' ; and eonvcrsely, plaiîily visible anti casily
accessible alarmi a'pparatus -hiould be Iocatcd ai 1îropcr places
in ail flite %ork roims, îvliieiî ae tu bc tîscd in cases of accidet
for signaliig flie engineer tu stop the miotive englue ai onoce.

Much lias nlrendy been donc, but iiiuclî yel reniains tu sub-
sianîîally proîci the attendant agninst pîojecting wcdIgcs, kevs,
set screîvs, nuls, grooves, and ste likec, of naclinery ini motion,
îvliitl arc su liable tu catch bis ciothing andi scarif>' his flesli.
Miati> set-tous auccidents have happened frot tis source, anîd
the exercise of coinmoiî ingenui>', ivith tinconitmon v-igilantce,
scenîs necessar>' Su teduce îlîeir niiiber.

Mie usual mietliot of protective boxing tu belîs, toiles, shafis
and itulcys, îvhet-e the>' pass thîrough floors, shionld receive
-mention as tueuir iportanîce dcîîands, ansd flcre at-e pecîtili.r
cases of tîtesc parts of tta nstiitlîiig machilier that necd critical
looking afîer.

The engineer ou duîty must not be periîi>ted to îîcar garnitents
îviih lose, fluttcring ends ; the sate a(ivice Ina> bce >tendcd
su ill attendants, miîale and femlait, and tu worktien on machine
tools or au>' rapidly going machines.

The subjeet is an important one, flot only, in ius hiianitarian
aspects, but in tus promotion of inceaseci produticion, b>' itîsuring

full confidence 10 every Opecra-
Q tive thal slure is no sucli thing

as bat-ni in an>' machine, and
tualin accident 10 mtais and mia-
chine at-e alike nearesu tue imi-
pbossible.

0 Much nîay bc said of the
FIe.. 12. grandeur of our induistili sys-

teins and mnachiner>', of the ex-
cellence of our contrivances, %wliichi %ili do altiost everthing
exccpt îhink and taik, yet witlî their dcvelopiieiîi and tse
conies a long lîst of disîressing accidentrs, apparently beyond
Our power- tu pt-cvont.

Let us lipeu that front anoîlier presentation of this subject a1
thomuglît iil lic aclUcU tu thc mati> %vith which the engineer lias
t0 deai, and tat lie viil eîîîploy il for the safety of the machines
amuI of mcen; that the proving intelligence of ivorkingmen %vil]
Ie.ad thctiî inoa habits of greater wattchfulness wvhiie in places of
danger, and îo a more prompt obedience tu orders respccting
thec care of siiachincs,as wveiI as of tiîeseives; and ilhat niasters
waIl take a Ilholding tiorrs" in the consideraîlon and application
of protcîive devices wherevcr necessar>'.

QUESTIONS AND ANSWERS.
"A StlllSCRIIER," Brantford, Ont., %vritcs .Will von kindi>'

answc- Situ foliov;ing quiestions in the nexu issue of ýur jouSrnal.
IsI. Does the fly wheel met-case tic îvorking poîvter of an
englue ? 2nd. WVitt a drive 'vhcel have the s:ume effeet. on the
engîne as an idie fly 'vhcl of equal iveiglît and dianicier ?

.- s.()A fi>' 'vhee, no malter what ils %veight, docs flot
mer-case the poiver of an engine. is use is uo store up thte
ectg> iuiparted to il b>' the piston ai caeh stroke, auîd give otui
tIbM pover 'dico the cr-anks arc on the centre and receiving no
inultse: froin tbe piston. In abier ivords, to îrodîîce a tinifomni
motion of the dnlving potver. (2) 'fli drive %vlel of equaî
w-ctghi and diaincte- %viill hve exacl>dte samrte cfect on the
engine as a scularatc fly wlitccl.

11011'MAN & ZINKAN, Southampton, Ont., wile : Latst week
wc haU a ver> heavy thunder stot-m, and it secmcd uonaffect our
dynamio anti cireuits to soutîe et ; anti in ane ofatîr neigh-
bo-rimg towtîs %vc undîirsiand an at-c lainip lîaccd in aime of tite
,sIorcs ivais stnislied %iste dit dvnaouio ivas ini ouerauttin, andi t
is ""Ppocd il 'vas causcdl ulrough the effects of the liglttning.
'\'oul you kindly iet us k-now through the calumils of the
Ei.Fc-n<icAL Nî%vs 't-bai effect a hcavy thunder storrn is likzel>'

to have onl a dynanlio atn circuit if ils opet ation, and %wh:ît pt-
catution cats be taken.

ANs -Tt' ffect oif an aîttiospheric doscltargc knoivn as a
Stie spark or lighîtng may be disastrouîs ta a dynanin in aî
iitmiber of wa-ys. If file dynaino ib not t1,ouratoon, «'~ .1 Mie
ti0 liarîii% is (toile, tlic Itllloslpliç o.SI-k siîpl akitig the
nearest path to coniplete a1 circuit or to pas tu gt-ound. If iu
operalioti, file current orfle dyttaitto os hable lu folloir Site
s1îark and Snake a1 shahr circuit in (tie dlynamoi, eniter perforaîtng
flic insuiatttîg of tie field mlagiiets or thic arinatuire, or bi»ttîtg
out the insulation of ulic brusit iolders. Ail dycattios connîtedc
witlî otttside aet ial circuttts sîtittîld bc îrotected by sonie approved
forîtu of liglttning art-ester Io conducti the ainiospheric dîschitage
tu grotîîd, pîrefcrably self-actttîSg, cotîstructed ta Opet ile grotind
circuitl in case tile dynatiio cîtrrenî follovecl flic spark bo grouid.
,Mîost mtakers of dlynîamos ftirtiishl ighîtiiing .orrcs t fi).o vi)
tliclr systctii.

C. %V. %vrttes i htave jt liai t apatciî abotis ooe foot
diaincter ut ot iote of tsly bo 'r. l'lie patch îIs 5-16 steel,
bitîme rivetted. WVhiat pisesSotre cars 1 safély latiti ot i'lTh
builer is 4 fi. \ 12 fo., iih 70 thi-ce ilich tuîîbes i n ut, tiiick and
double rivetted ou% the lonigitudinial seatîis.

AN.'ieformula rends tfins

S. \V. P>. mieanus safe workîing pressure, or fit trcîîgtli îiutilplicd
b' flie tliickness, clivtnled b>' haîf the diatietut Ii incises, equals
%vitat the boler is safe I0 %vork ai. Steel i inchi square lia> a
lensile suretîgîli of 6o,00o hls. On)e-tifihi of diai ib tl S. WV. M>
or st rai si ; or, 6o,ow - 5 = t 2,000 lits. i 2,o00 x 5- 16 () 3,750 safe
%vorking sîrain of solid plate. Youir patîcl beîng' single rtvetied,
Ste strengthl lins bccîî reduiceci frot .7 tu .56 (.7 5 s file iretîgili
of double rivetted sa).37 50 x .56 = 2 10 osc %%ou-king si rassi
Of Patch. 2100-124 tticlcis-87.5 Or 87!,: lbs. os, the S. W. Il. of
>'oîur boler.

A. S., Toronto, %% ie . Canu ou tel) ic liî easy %% a> of
seîittîg Cortis vales anîd tut ofi gear tu be preti> siensr enrrct'-
MY y etgie is a i13 x 30, i tîtîiint' 75 revolutiooîs per mîinîute, wiili
about b0 lbs. pressure as a rtuue.

:\NS.-FirSt roll the enginc rotind inthe uicaine dlirecion it
runs every day uis]u tlie rock-a-ii statîds perpetîdicular fnevcr
mid wlite ste tra.nk is non,, ,lShen î.uke affiflie back hcýnnets;
o% ste etnds of thîe valves. If y-ou itîspect site valves very ciosely
youî wvii sec a liglitile tI.iark on lisent ; titese file marks at-e lit(
onî1side cdt-cs of te valves. If you look ;tgain ve,. closely, you
%vill also secoiler file iiiîarks, un1e on thie outbi<le af cadi «% ah e
sent or sicin port ;Ste marks are belo- file steaîin valves aond
above sixc exlaust valves for dte stéaîîî parts. Set the steatîî
valves, Ilie tivo on1 tic toi)>0 llei cylitîder, takitig thie valve
ricareSt to tic cylider litafi firt-s, by lîlacing tie filc mîark oui
UIl valve *>ý of ai tich pasl ste file mark, on tile '%.tlc %eat tuait
us, thic miark on thie -valv1e untist be 31î of an, incu tîcarer to tIll-
cylinder lîcafi flan dte mark on tie sent. Nov takc site valve
on ilie ailier endi of the cylitîder andf set thie file mark on tisal
onc -j of an inch pasi the file mîark oi flie valve sent ; thati s,
the mark on the valve tîîusi bc hs of an itich nearer tu tilt crank
endi of the enginc titan flic muark on the sent. Next set file
exîtaust valves, lakitîg dte nc earcst tu ihe cylinder lîcad firsi,
by placing Site file mîari, on tu( %alhe j4 minc past site file mîark
on tic seatin M:te saie dlirection as flic bitani valve over il.
'ïake the ciler cxlîaust valve on dte opposât cuit, .ld set tlic
file mark on file valve .-~ of aus lich past lit file mark ot site
scat in flic saine direction tos cite sic.sn %alve above it. Tlo -;et
Uîemn with accutacy yoti %nul hîave tu bonso ste armis tuai wvork
tue vahes, aund sîtorleti or ligîien tlhueni accordiuîg tu the way
the valves siiouid go. 'rice valves are now sel as far as lthe lais
is concernief. Yoit wvil slow gel the leaci oh îiîeti. RoIl tie
en"uîuie the direction bilc norks until sise coinebsu îo defid centre;
il does not iîatter %%hilil centre you take first. Loosen the set
screws on the eccenîric, and put 5omlebody on il witlî a wvreticl
whilst yoti go back tu wvatclî the valv'es niove. L.et site mans on
the eccentric pull il forward in it saine direction tuit dte engine
t-uns until the file mark on the valve gels 3-32 of an inch inside
tce filc mark on ste seat (just dte opposite wvay tn getling site

latsk~ If the valve is airead' muore titan 3-32, îîusiî the eccetitric
back ft il us roghii, and fasîco iu fltcre, tien roll the cogine for-
w~arc1 again in the next centre,' andi yoîî will probabtlly finit iliat
flie file mark on tile otîter valve is alrcady inside the miark on
the seat. Ififl is not quite dit saisie as thicailier valve, (livide
the distance you iîovcd thte eccentric bctwcen flic two valves.
In giving the lead on ilue valves w-lien coid, gel ail yeu cars of
file 3-32, as tie valves %ise,' Itot wvill expand andI titus (lecrense
the tead. liaving ihus set ste valves, next get ste cuî.off.
Siart up it crigite .lowv tinil iî begoins to cut-oh>'; %vatcli
closeiy the travel of thîe situe oni the gutides, or the piosition of
the crank. If flic -%lice ravels fatier on sie guides on one
sît-oke titian on the ailier, the etit-off toit on thai siroke ivants
shortcning. Supposcit iravelsa fcw incises faither %vlien leaving
the cylinder liend Shiani wlicn roming bacJk :oain, shorten site
lonîg cnt-off rod, or silurteni die short cnit-off trosi if il du,oif atTta
fat- NvIlei coniiig ini froiîste cuauîk cu. If tîtese dircetions arc
followed Close!> your Citi îne îîu bc set aboutIN t-rie as >'an casi
ever gel it wiiiiout ati indicator. By using an indicato- yoîî will
gel the valves set closer than by fallowving ail ste writtcn in-
structions in the wvorid.
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NOTES ON THE DESIGN OP MULTIPOLAR DYNAMOS.*
5. - ViO(F Ai -1- 0 DIAtILTEFR OF ARMATURE ANDI

OFMIrN0 l'Oi LS IN t)IREiC7 CURRENT MACIItNESl.

11 I tiN; e5tablishieu tlîc îroportaîîalit>' of the volumîe and
diaîîcter, il is easy ia tind the relation nlîîcli înutst exîst betncclî
tic diamecter and lcngtlî af air-gap) for any particulir angle oi
etubrace iii order tliat sparkiîg mnay flot accur. 1 necd fot takec
lip tie runging changcs on tlue se cr;l tequaumonls,.as 1 obtn (lie
rclationî iioaw rcfcrred to. ail cha lih as tn he donc is ta stibstituite
for V ils (S) ils valise ils ternus oi (lie diaîîîcter accordingly, as the
winding is of flic cyliîîder or drumn type, anl finit tlic connhection
betwvern lantd i. l>rescrving the saine safcty factor throughout,
it will bc iaund that two.polc dynamos witli a mcani gap in-
dtuction ai 5,000 C. G. S. uinits pcr square celîtimectre, and pole-
picces cmhbracing ani angle ofi 13o deg., miust li.lve---the volume
hbcbg rclated ta tlie dianieter as described- a gai) ai not less flhan

FIG. 3.

.036 dif c>linder-wauind. or - 5f if drunm.woutid. Aswiill have
becît obscrved, tlîeair-gap, iay diminisb as tlie induction is in-
creased, or as tlîe volume is reduccd.

But, as is also seen irom the èquation, the gaps required for any
larticular volume is praport.ional ta the angle ai enibrace, and if
we substitute for two pales a greater nuniber ai correspondîngly
less angulai widthî, n orizing witlî an increcased diaieter and
%olunicî wvithiout ar proportionally increascd gap îs made possible.
Thîis ib wh flucte advantagc ai the four, six, or even eight-polc
machine cornes in. Keeping ta two pales, increasing the
dianieter mequires cithier a prapnrtional increase in thc gap,
wlieuler the space is rcquircil for the concluctors and clearance or
înot, or an increased inductiaon, or a diunnshied polar -angle, or a
conmbinaison ai tîmese. li citlitr case, flic inagnmiziiig force spent
ii the gai) ie incrcascd; and, ailier tliîngs remiainîng the saine,
abviotis.y it would bc af santie advantagc ta, acapt a construction
wlîich, w.viie producing noa grenter tendency ta sparking, would
a dinit ai the air-gaI) being reduceci until its lengtli ivas just
sîmiicient ta accommiodait: the canductars andti llov ai the
neçc!ssary clearcrice. Tlîe workdone by an armature ai given
c\terîial diîiensioi v.e have scen ta bc quite independent ai tic
numiber ai pales, and the chiaice ai this numnber cars anly bc a1
quaestion, tier-ciore, ai structural aiid working econoniy.

6. l>ISINSIOS'S OF TEARMATURE
1 t lias been abscrvcd chîat the output ai an ;îrniature is pra-

portianal ta il. L ; and tlie induction being the saine, the wveigim
ai tic care for a given ntiimbceota pales mîust be propos tional ta
tlie output, the radial deptlî increasing diiecti>' as the diatiiemer,
so chiat a 1 roprtionalIy incrcased field may be carried. The
iiiniiber ai pates bc'ing fhxed, the weiglit ai the care fôr a given
outpuît niay bc takenr, tiierefore, as aîîproximately constant, what-
cvcr the ratio ai L an i.

As tic nunîi>cr of pales isincr-cased, tic induction renaining
the 'ailne, ihie radial depîli of the core is dinîiinished iii IpraPar
lion, aînd, wîtlîim clic limits ai lîractice, wc make the furilier
;1sstiin1ption chiat tîhî%eciglit is iivesely ab the nuinber ai pales.
The inoncy %atur oi:r rduction in the weighz o ainiatenal duc ta
iiîcre.asimîg îpules cami casilV bc arrive cufa.

»rte poîîer wasited ili Ilystecsis is praportional ta the neiglît
ofi iran magnetizcd, andl ta mnnbcr af reversaIls per second.
The weigim beirg inversel>, and the reversaIs dircctiv, as the
nIInber)C oi poles, tlle paner wastcd 15 foi a givcn aut-put the

. O t'aprtd by %V. fi. Esson kfô«r the In-fitute or Eicctr.cai Ern«z', l.=ofl.
Api 9. 1891

sainle; furtlcrinrc, as flic autput is ;îropartianal ta, the scd
ina>' say chat foi a given indtuctian ta the loss iii Iysterebis is
aboaut praportianal ta the output a111Y, -iîhault refcrcncc tn sped
ai roation, n'eiglit aficare, or ritiîîber oi pole%. If it be îflore
itmportatnt ta reduce the luss by hysteresis tlîaî ta reduce itl~
%veiglit af snaterial, il can, ai course, be dlonc. It is a polint for
the desig~ner in consiler.

Sa înuch for tile carc; let us zin' consister the copper pa3t.
T'aking Grainie-watind armnattures lîaviiîg tu interiar opening
equal ta, .00, or two-tlîirus oi tlîe core-diaincter, it is fourni-le
autpuît, speerl, and teniperature being prcdcîcrînincd-that the
ratio iroiti L ta il inay vary tlîraugli a considerable range wvith.
out iangan>' grcat différenîce ii flic wciglit af capper or
eficiency. Far instance, the naos efficient relation being

il
1. - i iiiay be varicd an tic onc lîand tilt 1. =i, or au tlic

3, i
othier tilt L=- witlictut incr-casing flic capper by mare thian*

about ta per cent. 0f course the watts wastcd in tic armature
aire correspondingly incr-cased, but witbin the limits ai tlie large
variation tnentianed Uic rcdhction iii tic clectrical efficicncy of
the machine is undur anc-hl pier cent. In twa-polc machines
1 varies frai .5 ta Y.5 d, tlie normald relation bcing abou: L=d.
As bas been seemi, tue gap lias to, be incrcascd in proportion ta,
flic diaincter, inless a greater nttiher ai pales be einploycd;
and tlie disadvaînage oainîcreased iagnetizing farce would,
iii machines witb only two pales, counterbalance the slight
advant;îgc ofgetting the armnature dimensions nearer thie best
propartion. \Vhen tic pales arc increased, liowever, the gap
may reinain fixed, and if the radial depth ai tlie care be carres-
pondingly dimninislied, the proportions for Ieast copper and
lîighest efficiency arc altered : thus, ini a four-pale Gramme we

can wark, from L=- up ta L= - without a. greater vaeïation
3 12

than in per cent. in the weight ofcopper. Observe, thîs is a
question differing altogether framn the one wbich was considcrcd
in iny former paper. In that case the length and radial depth
af tic armature over the winding were fixed, thc probleni thern
being to find the best relation ai copper ta iran. Here bath
radial deptlî and lengtb oficore alter, also the peripheral velociry,
tiauglî the revoltitions pcr minute remnain flic saine. Wby the
velocity is allawed ta alter will be ininiediatcly apparent; 1
anly show at the manient that the dimensions ai the armature
inay have their relations altered considcrably witbout makcing
any considerable différence ta the weight ai cappezr or efficiency.

To drum wound armatures precisely the saine rensoning
applies. lHe;e, spced and tenîpeliature bcing fixed as bciorc, the
best proportion for two-pole machines is about L=3.3d; but

FIG. 4.
bcc.tuýe ai tlîc distance between thc bearings which, such a. rea-
lion n'ould necebsit.ate beîng inconvenicntly great, WCe rarely find
1.=2dexcecdeci. The latter requires about 5 per cent. marc
copiier tchan the former; while for tic usual proportion, Lý 1.5 d,
i 2,q~ per cent. more is required than for L=3.3 d. Tlic varia-
tion which can bc roade withaut aver-stepping the liînils of
ccoîîoîny has a smaller range in drum chars in cylinder machines,
owing to the greater relative importance ai thc end wircs,
1because ai their greater length. If the lcngtb ai the core is re-
duced below L~= î.5 d, thc copper in nmachines with two-poles
increases rapidly ; but if the number ai pales be incrcased, the
lengîli ai thc cnd wires being sliortcnecl ncarly in proportion,
thc care len-gth nîay be reduceul ta a fraction af the dinîter wîih
out sarifice ai copper or cfficiency. In a four-pale mîachine, for
;nstailce, the saine copper is used witlî I.=.S d, as in a mto-pole
anc with 1-=2d; white for six pales, 'vithout increasîng ihe

thpertî relationtimay be as strait as L=.25 d. The effeci
of adding potes when tie diunieter is rcla.tively great is flot so

.
1
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norice.îble in Graîîîîie-wotiiitl machîines, -is Ille end ivires ;ire
IcS îimpo<rtanit.

Ait t lie abave ficts go la îîrove 1 bat il tiiere i-i aiîyîlîîin to bc
.tn ,its regards the pîroductionî oi the field, by incercasilig the

daîîîîctcr of the arniature aîîd the tnier of potes, iîre is nalli-
ing, ttlaisidring the armlature b>' itself, Co lic Iotîs by it. I t iliay
in Ltt, bc rallier ar tîdiv.tt.ge, becauise tie weigliîo ai ron core
,S rcdu<a cd. It is truc <lic 1îcrîiîcraIt velocity is inîîesc<I ; but
thi,, doeb nl mal 1cr ili uie lciast, pîrrvided a certinlî liiiiiî is not

FIG. 5.

cxcecdedi. Opinions differ as ta wiîat the limiit sliould bc, sonie
machines ivorking i 5o fecu pcr second, otiiers ah ico, and a
fec%; as high as 1:!5. Buît there is noa reason %vhatcvcr wlîy any
properi>' constructcd armature shtulc mot run at a pcrîphcry
bpccd ai too feet pcr second ; mil pravidccl îlis î'clocity is nat
exceeded, aîiy idvantagc wliicl may be obîairied by a relativel>'
large armiature and incrcascd îîuimbcr ai potes s)îotild bc secured.

7.-DNIMENSIONS OF TIIE FIELID MAtt;ETS.

It icill be apparenît, fraîn tue foregoing cansidcratUans, tiat
the eînploynient of twa, ar more than two, potes for direct-car-
rent machines af ioderate dimensions resalves itself mainly iitt
a deliberation regarding the most ccoriornical shape ta gii'e îo
thic field mnagneus. As regards ihe armiature, considcrcd b>' itsd1
'ce niay say Chat the cliaice ai dimensions is mosti>' a flatter
of convenience, sccitig Chat Uie amouint af copjîer rcc1uired and
efficicncy arc for a given outîput practirally unaiîercd by v'aria-
tions in this respect, white the rcduction in tic wciglit of the
core duc toan încrcaiscd mnmber of potes is to some extent coin-
pensahcd b>' the extra expense af larger plates anti increased
%veight of the armature supports. Again, Uic cost af the labor
is încreascd b>' Uic larger diamelier ; but, ct'cryuhing bcitig taken
inta accoaa, cansiderations rcspcîing the armîature do flot
influence the design ta a ver> great exient. One thiirg in favaur
oi increasing the pales, as far as the annature is concernecd,
must, howcvcr, bc reniembercd, and that is the reduction, con-
se<îuent on a sînaller caîîductor bcing uscd, ai the lasses arising
iramn parasitic currents. WeVc% fat urn aur attentioni ta the inag-
nets.

1 liav-e said that for the prce-enlion of sparking it is riccessar>',
iliat, the induction per square centiînetrc rcmaining the saine,
the air gai) increases proporiionally ta the diamecter, whctlier the
space is necessary for conductors -nid clearance or nai, but thnt
the coefficient by which the diaicter bas ta bc inultiplicd ta give
the lcîigth af the gap iecessar>' ta prevent sparking, diminisis
directl>' as the pale angle. In camparing tue miagnet sysheni ai
a foar or six-pale machine %with that ai a tivo-pole one, il is
iiccessary ta adopt dimecnsionîs for the armature in accordazice
%%li the considerations aleay entioncd ; lience, if tlîe two.
pale armature had a lcn.gth ai core cqumi ta anc andn ahall limes
it, diaincter, ini a four-pale anc the lengtli siiould bc about hall
Uic dianicter. The diagrains (Figs 3 and 4) show cte cross sec-
tions of îwo sucli mîachines. The diatiieter of tic four-pale

anhlatire is 1.4, anid ils letigthi .5 Cimes Chat of thc lwvo.pole aile,
c<isc<juteiîl>' both machines gîve Uic saine Output. Theli weiglit
of tie two lîursc-shoec magnets iii tlîc lotr-pale machine coulc ta
50 lier cent. of the wveiglit of te sîngle liarse-slîoe iiagiiet, wliicli
indicateb iii lî îîarticular (,ase a Conide(Irable ba%îilîg iIl wvrouglît

iroii. lii takîîg Uic coppel %weiglit it is lîccesbar>' ta bear iii
id that tlts <locs flot var> bîiiply as he Ieigtli ai the wire if

tlîc îîîachlîes are ai the baille eflicienc~y, hîît as the sqt'iatre ai Uie
leig tih ; bu Ini Ilis paî tîiulaî aîiparicuî ic he apper ami (lie 1%vo
liarbc-slîoes 1voultl Ic, roulily, 30 lier cent. moire Chian Oh1 ihc
single liarse-shoe, :îsbuimîng tue leîigtl ai tue air-gapîs ta bc tic
saine. Ooaw, il it wvere possible ta redutsc Uic gaps b>' 12 per
ccnt. or sa, the copper %îciglit %îould bu siîîîilar iii both îiîarliis,
anîd %v'c shotîi ha~ve citdit fora certain ainotn of iron saved iii
the conîstruction ofl tic toîîr-l)île onie, whlic1î could bc balaîîced
against tue ilictrcasedi expeîidituire for labor. Il the gap cuil be
he rcdîîc<il b>' miore îb;îîî 12 lier ceiii. *ilw.ys rctaiinfg the
depîli ai Uie %Viidîîîg Uie saine- -tiere is a saving of copper as
weil as iran, and il is biîiiply the comipirisoi beîwceiî tic vaiue
oi tic copper anîd allier uîîaîcrials îmsed au". the cost ai tic labor
in the îwn caises w)îicl deterîîîîncs, Icasî in miachîines ol mîodcraie
size, wlîcUîcir two or mîore pales shomld bc adoptec..

Ili gctisig out tic besi relatian of 1, ta il ii the diflercrit types
alarutatures, it ;S issîîîîîed, of couîrse, tuai, the Volumeî being pro-
portional ta the diatiieter, tic deptît af the vinîding rcmaitns
tioaltcre<l, ;s tuait is tic conîditionî îvliclî gives unifoinii risc iii
tcîiieratuîre. Accaîdingly, for a givcîî outpt, the laycr of capper
oii tue armat;îure ivill be af te saine deplh %hlîler UIl miachîine
bas two poles and ail armiature lîaviîîg a1 Icîgtla oi> iY alf the
diamneter. Buta ivlîctler il is passible la reduce Uic gaji ta an
extent wvhiclî, iit an incrcascd nuînnber of pates, wvilI tend ta a
less costly conistruction, is a question wlîiclî for maclîiies ai
îicierate dimensions mîust recciv'e careil consi<lcration ini cach

individual case. The answcr clepcnds tîpon iaw îîîîich larger
the gai) lias ta be ta prevent sparking iii Uic casc ai two pates
anily, la is requisite ta accoiiîodaic thc conclucta rband tlloîî'
Uic neccssary clcaane. Il the différence is cansitierabie, il
may pay bcucer ta add potes, aînd redtice tue gaps thai îvay, Chan
ta do tic saine thinq b>' dîinushîg the pole aniglc or increasing
the inducction, or both. The qîîesîîoîî, ît appears, is aîîswered in
différent wnys b>' different »îcopie. It is zioiet%-hal interesîing
to note, for instance, tîat anc engîlîcer, clîstuîîguisliccl for the
past si-, yCars as an ardent advocate of iitipolar machine,,, fias,

FIG. 6.

aller rcdîmicing frontî six pales la four, laucly arrivcd i two, wliile
atiothier lias jîîmpedl straiglit away fromn two la six withoîît a1 hait
at the intecncdiatc nîîîîîber.

But îhien wc corne ta machines ai a certain sizc îiîcrc is
undoubted>'a gain ni eînpioying miore tlitan two potes only
Consîdtr the case ai a two pole arnialure of Ôo centimetri-ç
diamelter. Assuming tie induction in Uic gap to lic 5.ooo C. G
S. lines per square centiimetre, and tlîe pale angle 13o degrees,
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o ur calcuilations show that, the lengilh of air.gap would require ta
be 3. 24 centimecties. *flis ks samie 4o per cent. in excess of the
recîuircinents of concluctors and clearance ; so, if the gap is re-
duced uintil it jubt allows of thle requisite clearance, the induction
mlust hie incre-lbed froin 5,000 ta 7,000. Keeping the output af
the ina;chine the saine, haweve.r, we tan reduce the diamecter af
the arinature ta 54 cetttinîetres, and work with an induction in
the gal) af 6,500. Observe, tht tnagnetizing force spent in thc
gai) h;s now becol reductid b>- about 7 lier cent., but the total
field through tit ammîature has bect incrcased by t5 per cent.,
and the induîction ini the annature per square centitietre by
mnore than 25 lier cent. If we rttain the sanie section af iran in
thc fields, il may bc asstincd then that about thc samce total
ima.gnetizing force is requirtd, whether the miachine has an arma-
ttre 60 centinietres diamieter, with a Map) induction of 5,ooo C.
G. S. umnit-,, or onc 54 centinietres diatutter, withà. gap induction
of 6,5oo. *rt latter nîiight tur out ta be impossible owing ta
the greater le:mting of tht armnaturc cort ; anyway, what I arn
attemipting to show naw is, >thiat l>y prcsbing up the induction
with a view af reducing the gap, little ifa:ny, ;dvantage is oh-
tained. But by increasing tht nuinber ai pales, and reducing
the gaip in that way, wc effect, withcut increasing tht gap induc-
tion, a mnarked economny. As it is unneccssary ta go into a mass
of figures ta prove what eacb can readily pravc for hirnself from
the data already bcforc yau, 1 will just give hcrc the results. If
WC stl>stitute f<or thet wa-pole armiature oi 6o or 54 centimetres
diamneter an<l 9D ccntinmetres long a (aur-pale anc oi 84 ctflti-
intctres diamecter and 45 centimietres long, a gap induction af
5,0 00t we require for the miagnetizing coîls white working at the
saine speaking limiit, andI with the saine efficiency, rather under
70 pier cent, ai the copper on the two-pole field. WVhen ta the
saving in copper there is added the saving in iran, tliere will be,
afier thc extra labor is debited against the four-pale miachine, a
cansiderable balance in its favour. But sa ga beyond four pales
ini this case would be a isî,akc. lncricasing the pales always
rests- in actual increase ai capper, uniess ait the saine limne the
power spent in tht gap is reducc<l, and this latter niust be
cffected wvithout reducing the thickness aithe armiature winding.
nhe ccanomny shown above is simiply due ta tht fact that, in a

two-pole miachine ai the dimensions spccified, the gap necessary
for thc preventian oi spark-ing niust bc inuch larger than the
conductors require unîess pressed up ta a high induction. If
with four pales the gap is still larmgcr than nccessary, we go ta
six pales, and sa on. Buot whcn we arrive at a paint where ti-
creasing the numiber admits ai no reduction in the gap, WC go
no farticr. It mnay bie inentioned, hoîtever, that tien in sizes
whcre a faur-polc construction shawed no actual cconomny in
first cost, it inight still bc preferable ta the twa-pale an accaunt
ai its syiilsietr.-cal field and the absence ai the magnet pull.

NIr. F.* J. tlUrkey. is about ta introduce incandescent electrie ligbtin ta I
Ille citizcns of 'lilsonbt±rg. Ont.. -taving rccently purchased a mo light
dynaîtto for tlle purpcec.

WAYSIDE NOTIS.
(By a Tra vlling ComrsmeaLJ

Ilte town at l>ectrolia is vmr pcorly lighted. the townspeople being afrail
of adopting more genetally the electric light lest it nîight injure their reflnïi
oil traite.

Blrooks' Peterborough carbons naw seeni ta be meting with tavor, and
the electricians a~ho have tried their lait effort say they are ttual ta the
carbons muade an the oth& side.

Oi1 Springs, where there art about S0 stmmn plants workîng the difilerent
wells. n,îght digest some of the remarks applying ta Petrolia. The enqi
neers of Messrs. Fairbanks keep their several plants in a "er dean coq.
dition. The working cf the engines is conspicuous by the -absence ç(

fpounding -- so general in nîany or the plants bath here and in Pletrolia.
tftht other uawners would only get their - rus " in the saine condition, the

inîprovesîîent would soon pay for itsif.

The town or Strathiroy has in %Ir. S. N. S.y41r a tewalsmais Who aughit
ta have their support and thanks. Entirely ait bis awn capense he hasl
installed an electric ligbt plant. consistlng of a So h. p. Wbeclocc engine
and a 4 and 8 ampre dynamo zoao a"d a.ooo ligbeta. The tawn and
store* have 3o airc and 5 incandescent ligbits. Sut, the. tact la te lie
regrctted that the atortkeepers and batela do rM mare aouealy adopt the
light. Possibly if the tcwn bad'nt it. they wesald lamsent the want cf it.

Tht Forest City (London. Ont.> Electric Light Ce..- which is uwned by
.%essrs. litnt Bras.. are seeking incorporation. The plant constats of two
engines. 2o hà. p.. and a wAter powe-a <i" lsit. p., operating four 4o light,'
one 2o tight and one zc tigbt Royal dynamos. This Company supply
emgbty-five arc lights a<0e c.p.. aind tes incandescent te the city, and iifty-
fivc aic lîghts ta private usera. Tht plant lauodS thb &e supervisiof
MIr. Robt. A. Lyons. with Mllr. Richard Shapland a% eninpi, and, assisant

Pctrolia beinq the set cf the Canadian oit sappi, f.. habubeti.g purpoac,
rnay have an interest te car engineer readers. 1 visited a gret number of
the oit welis also Ille whoec cf tbe refineries. Tbe crade oil la foce by a
jerker pump from the rock. Some cf car reader may not have seen the
"Jerker": I till explain. Tht "Jerker" isa whemd laid horizcntaly. and
is worked from the engint by twc sliafts at eacb point of its diameter. Tht
shafts work alternaiely. conscqaently giving the jerker motion. Front thiswbetl lire attachcdl lint-j ta the pampa as the Wella, and by this methbod as
many as 150 Wells are pumped by the ont engit. At the refineries tlle
cnjde is distilleI and the difierent clils given off and afterwards maamta.
tureditctht cylinder and macintuy ols. Some cf tht lta bmarein
such a atate that perhaps mny of the englacera in our cities would lie
afraid te run than,. thé watcr being vcry bard and the boitera cmnsqently
scaly. I 51w hre cf them opcned. andtht salewas ofatbiclansmaring
front M te 34 inch. Som ofof thetboilers arnnigtitad&y. two eaa
ta each -ris.,* îorking twelve houts per day cadi. Don'tyou tbink thesehours arc too many? I do! But there is ne bel pfir it-1If yen do«'tllke it. yen can lcave it. lots cf mcn <neit englacerte taie yensjo. Tht
well owners %ctm te fiave litta vmy mach afraid of tht originel Engineers
Bill1 becoming law lest thty would have te employ campetent men. Ont of
them even went se far as to endta a petitien agamast the Bilt te the snmmer
representing his constitatncy. it was signcd by hilmself, and tht wcrds
-and othera -- added thcr, fter. Qaite a namereasy (?) signed petition.

eh! tThere are plcnty of good eniineers in Petrelia. and ltts of ate"ia te
make mare. Tht mien have neyer hast a chance of impreving thenstes,
and hive <owing te theiir long hears). never hast inclination or encourage-
ment to de se. There are aver 400 ateam plants ln this ail territory. aMiout cf this namber t got caly about So sabscribers. Ibis namber ta tht
smallest average nY75e ent . in tht whole cf tht cities wid tws an-
vassed. This uuh otlt e t is tcie hoped forth rd ote
engineers them"Ieves in the Petrotta ail territciry that thty "Il net be btliad
the engineers in ather tewns and cities lan .eaaza in yo journal a
nicans of improving their intellectual aad àiaea stadig.t thank thoat cagineers of Petrolia wbo en kindly lm< me theirassistance
in gettiag subssenhers ; alse for their information reipecting their digèent
plants.

COPPERINE. 411l
Supreintendent's Office, Water Works Dei.O IANO OA02 ToIIaNTO. january 6th, 189z.

l[KUOAI tONZ W.:51-ONFx ESQ.,
mJ ow ToWnINAS Port Hope. Ont.

E OULY PLACE, 1q DE.Ai Six. im'plcascdto say that after nearlythrce
COE RINowlE ycri co nstant us day and night. on our largestcngine. L

yorCopperine has stood its work Weil. 1 have not hadlaDe to rcnew any of the hcavy bearings yet. %.o 1 cooasidr
L'!-lethat six-aks for itsclf. t arnpleasediterecommcndliltio. %% <%"IL 1i' any onc in nerd a! mcial ta stand heavy work

£44 J. C. FERGUSON.

Chief Engineer Toroto Waller Worba.

THE BROOKS MANUFACTURING CO., LTD.,
MANUFACTURIMS OF

CARBON POINTS FOR Att SYSTEMS OF ARC LICHT,
IPEMIE[toRuoUGH ONT.
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Tlm. rlrst transformer was constructed t»' Ecra-
dAY tn 1831.

Arrangeni.'nts tîll shortly bc tluide ta lighit tîto
testa of Athiens. Ont.. witlî clecttcty.

'Ille %vires a.re being laid winch are Io Operate
the e!ecirie nslway nt St. John. N. Il.

AMl the necessary nrangenentz hiave bectu made
(or Ilte transmiîssion of powcr te opcratc the elte
trc apparatus nt tîte 'Montrent exhibition.

Niesirs. Giulaune & belton. manuifacturers o!
cltectrtcat wires atnd cables, Gerniany, liavc cabledl
for -,pace atl the cauîing Montreat clcirical exi-
bition.

NIr. Allen, of Gloucester stree. Ottawa, has
ltsventedl an elctric liglit hauger, for tise patent
of tîhicli lie is said to have lîad sortie gocoflrs

MNr. D. Thomîson lias suitctcee NIr. Clarke as
mcanager of tIe Hamtilton Electrie Liglit and
ilower Co. It is runiotcl that NIr. Clarke will
represent the Ilrusi Co.*s i:îterests in Canada.

Negatialions are sautl to bc in progress for tlte
purchase andi reorgaîîiiziition by a syndicale of the
Sî%rnic (as Co.. tlle intention being Ia ilncrce
the stock t0 $xoo,ooo. and introduce te clectric
liglît.

'ihe Fort %Wayne IElectric ('o.. througli its
Canadian agents, Mr. W. J. MNorrisoît. Troronto,
and Nir. A. J. Corriveau, Niontre-il. bas signifled
îtý intention of prcsenting to NicGill Univeràity.
.Molltreal. a Valutable clectric liglit plant.

Tuhe important fact is annauticel %tint tlle Lan.
don Edison Uighi. Heat and Powier Ca. has been
organizcd.ta introduce in undcrgroiiiiri.clectrie
light (incandescent) and power systcm at London,
Ont. Toronto capitalists art said ta own ane.
third of Ille capital stock. which auîatintz ta s75.*
000.

The racently completed telephione liue bctwecn
London and paris lias two complete circuits, so
that if an accident happens to one the other is
a,l.ible. Astrancl o! eo;prweagbing î6opouuids
per mile composes eaich conductor. wvhile cachi
straud is covered with alternatc layers of a cont-
pos.ition and guita pcrcha. l'le four conductors
are twisted spirally nrttnd eacha otlser. andI the
sîrand thus formed is cov-ereel witli twistcdl hemp.
%0hile outside of this is a covering of sixteen gaI-
vauîrcd, iran svircs also spirally wounul.

A recent issue of tise Zditsc/:rififiir Elekio-
lechnik gives sornie intercsting parciculars en the
duration of currents ciiployed in tclegraphice
tr.in5mission. According te this journal the cur.
lents ftom a Morse instrument haveraimenu dura.
lion of o. z25 seconds,; withi the Hughes frei
o o04 teo0.05 scconds; eit tlle Mcyer multiple
0.007 seconds; with lte Delaney multiple 0.002

seconds, and with thte \Vlscatstone nutohrtic
o.oîi8 seconds, at the rate of 6oo words per min-
ute. giving 33.600 currents pcr minute.

'rhe Hamilion Electric Liglit and Powcr Ca.
blas boLn arganized with a capital Stock of $20a,*
ooa. the sehole of whieli bas becui subscribed.
Th le officets cct are:- R. .ýE. Kennedy. presi.
dent. Ro'bert Thonison. vice-prcsident. J. V.
Tceizel, Q.C.. secretary-teasurer ; D. R. Dcwey.
'H. S. Stephens. of Hamilton, H. NI. Pellatt
and WV. H. Howland. Toronto, and D. Graiîam.
Montreal, directors. It is uuclerstood to bc the
intention of the nuew company ta idd Iargcly to
the plant and buildings for the purpose of srtpply.

ing incandescent ligbting and power.

ROCERS' DYNAMO 011
Guaranteed Superlor tuaiity

and Economical.

SAMUJEL ROCERS & CO,9
.30 FRONT ST. EAST, TOIRONTO

1..#%NUFACTUItERS OF

Finest Engine, Cylinder and other lils

PATENTS
Obaiedn CanadaUntedStaes, Great Brltaln andi ail Forolgn Countrles.

TRACE MARKS, DESICNS AMD COPYRIGHTS RECISTERED.
Examinatious and Reporîq a% ta vatidiîy. Starches mad. luttingenienti ,î-estigited, Agsignments atd

%jZteetntntsdrrawn. Adraceon l'aient l.awi, etc. SPecial Couneeloms iii 'atent Cause,.

FETHERSTONHAUQH & 00%
P'fNTBARRIS UR AND1 SOLICITORS.

ELL17RICAL AND 2NIz.tHAÎNICAI. EX[lERTS',' AND DA'lr\E
uaafna nk of Cona,,erre1tIiiq,-2oo.vo

(Secolle 1-1) - TotOVT

F. E. Dixona & Co-.-

LEATHE-"R BELTINO,
70 KING STREET EAST, TORON TO.

11EAI)QUARTFIS FOR

ELEOTRIO LIONT AND DYNAMO BELTINO.

W'c have the following Leather Beits in use ini the %works of the
Toronto Electric Liglit Co. :

One 36 inch beit 98 fect long.
One 36 inch beit 100 feet long.
One 36 ioch belt 123 feet long.
One 38 inch beit 100 fieet long.
One 24 inch belt 100 feet long.

And ot'cr 1500 feet of 8 inch belting.

Ail of the above bclts are D)OUBLE 'H ICKINESS. The 38 inch
beIt is the Iargest beit ever niade in this P>rovince.

We are prepared ta furflish be/fs of any size, two, or three p/y,
up to 48 inches wide. Euery beit fui/y guaronteed.

SENIJ FOR i)iscouJ.\«s

Dixon's I3eling Hand-Book maiied free on application.

Elootie Liglit Supplies-
Covered WIre, Insulatorst Cleatse Aternating and Direct Current

Soldering Salts, Tape, Gut- Dynamos, Converters, and
outs, Switches, Sookets, Meters. *Repairs prompt

and Shades. and reasonable.

TORONTO ELEOTRIOAL WORKS%%Q
35 Ad~elai(le Street lVes, -- TORONTrO.
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FIRSTBROOK BROS.
Kinag St. Eazst, - TO.1ONTO.

Toppins,
Side-Blocks

Cross-Armsý
1tWIIrE Foll PRICI.S.

when ccrrcspondmng %vith adverisers'

SjUBSCRII3ED CAPITAL, aoao
ANIOVNT ON DEIVSIr WIIH 1IJIL LuOVERNMEINT UF CANADA. $54.724.

~SIR AUEX.CAM P1DLL.IKC.M.G. PRtafs
I>JLVIR ILl.ut covr.tifOntargo);kl(IIIflf JouN L.ELAiKir- Eso .Vicm: PRCS

CO G EGNEs (G.C.RoDB;he nine.AFAER--cTèý
C'NSULTrIN HrAD) OFFICE. 2TORONTO ST.

ToRONTO.
Prevention of Accident aur ohief atmn. Economy of fuel secured.

NOTE-l'le offices of the Company bave been rernoved front alove addrcsl to the Canada Lite liullding.

Dodge Wood Split Pule Go.r
.NIANUFACTURERS 0F

SPLIT AND SOLID

0F EVERY DESCRIPTION.

Our Iton Centre nuth Mlaple Rini Pulieys arc mnade specially for high

bpcedýý cormbining '.;REATEbT bIREN"%GTH AND BEST BELT SUR-
FACE, w.ath iglituess in wastc ind pci-fcct runrqng.

Send for Catalogue and Discounts.

Dodge Wood Split Pulliey.-j- Co.

Telephone 2080. City Office: 88 King St West.

August. i8qrie1ý1'l

TORONT011


