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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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