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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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