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It will be seen from the above that the weights act at two different points,
amd that there are three levers to be considered :

First, ‘The long lever L of the weight W, which is the distance from the
weight W to the fulcrum /.

Second, “The lever x, due to the weight w, of the lever arm a, valve v,
and stem s, which is the distance from the centre of gravity g to the fulcrum

TAird. ‘The short lever /, which is the distance from the fulerum fto the
centre of the valve stem s,

‘The ceutre of gravity g, of the lever arm a, is found by balancing it over
a sharp cdge, with the valve v and stem s attached at the proper distance &7
from the fulcrum £, The weight w0 of the lever arm a, valve v, and stem s,
multiplied by the distance x from the centre of gravity g to fulcrum /, gives
the momentum, as before stated, of the lever arm a. which is a constant
quantity in the graduations of the lever arm o, fo different pressures of
steam.

The form of the lever arm a affects the location of the centre of gravity g;
but when this centre is known, the shape of the lever arm a does not affect
the static momentums.  The area and weight can be expressed in any unit
of weight, as well as the levers in any unit of length.  For greater accuracy,
the centre of the fulcrum /£, weight W, and valve stem s, connections to lever
arm a should be in straight and horizontal lines; and in finding the centre
of gravily g, the valve v and stem s must be in their natural position when
the lever arny a is balanced over a sharp edge, in order to find the centie ot
gravity of the system.

‘The action of the combination is readily understood by the iflustration—
namely, that the two static momentums, weight s, multiplied by the long
lever 1., added to the momentum 2 x of the lever arm a. valve , and stem
s, multiplied by the distance x, from the centre of gravity & to fulcrum /, act
opposite and must be equal to the momentum of the force F of the steam
pressure p, multiplied by the area A of the valve v, and this product by the
length of the short Jever /, or the static momentums.  The algebraical ex-
pressions of the foregoing may. be set up as follows =

WLitwx=Apl...... caes eeees

Or, in words: The arca A of the valve v, multiplied by the steam pressure
2. per square inch, and this product by the length of the shortlever Z, equals
the weight W, multiplied by the length of the long lever 1., plus the weight
2 of the lever arm q, valve o, and spindle s, multiplied by the distance x
from the fulcrum /£, to the centre of gravity £, or the momentum ¢ x, of
lever arm e, “That is 10 say, the static momentums arc in cquiliboum.

To find the weight W on a given safety valve when the stcam pressure p
is known, and all the other dimensions known :

Apl-wx
Weight W= e

Rwle.~multiply the area A of the valve, in square inches, by the steam
pressure g, in pounds per square inch, and this preduct by the Jength ot the
short lever J, in inches; from this last product subtract the momentum w
x. of the lever arm @ ; divide this remainder by the length of the long lever
L. and the quotient will be the weight W in pounds required.

‘Yo find the length of the long lever L., the arex A of the valve, the stean.
pressure p, and all the other dimensions Leing known :

Apl-wox
Tever L= [ cvetierreeeans ]
w

Rule~Sultract the momentum e v of the lever arm @ from the area A
of the valve in square inches, multiplied by the steam pressure # in pounds
per squarce inch. and this product by the length of the short arm 2, and
divide this remainder by the weight W in pounds ; the quotient will be the
distance in inches from fulcrum /10 place the weight W.

To find the pressure p# per square inch at which a safety valve will blow
off, the weight W, and all the other dimensions being known :

W lLiwx

PTTRTRIS

ceevieviasanen 2

Pressure p=

T |

Al
Rule.~To the momentum of the Jever arm 2, add the product of the
weight W, multiplied by the length of the lever arm 1. ¢ divide the sum by
the product of the area A, multiplied by the length of the short Jever Z, and
this quotient will be the steam pressure p in pounds per square inch,
To find the arca A in square inghes, the weight W, and steam pressure
2, and all the other dimensions being known &
W Lizea
Area A= —

Y
pl

Rulc.—~To thc momentum w0 x, of the lever arm a, add the product of
the weight W, multiplied by the length in inches of the lever L. : this sum,
divided by the product of the steam pressure g in pounds per square inch
Ly the length of the <hat lever 7, will be the arca A in square inches.

To find the weight 3¢ of the lever atm @, valve 27 and stem s, thearca A
in square inches, and stcam pressure p, and all the other dimensions being
Anown : .

A=pIl-WL

evav-ve 22e6

Weight of lever o=

x

Rule,~Sulnract the product of the weight W, multiplied by the length,
of lever 1., from the product of the area A multipl ed by the steam  pres-
swre p. and this product by the length of the short lever £: this rema inder,

divided by the lever’s, or distance of the centre of gravity g from fulcrum /. '
the quotient will be the weight of lever a, and valve v and stem s,
To find the distance x in inches from the centre of gravity y to fulcrum /.
hearea A in squareinches, of the valve, the steam pressure g in pounds per
square inch, and all the other dimensions being given :
Apl—-W1i -

—
cesusnenaa

Distance x=

w

Kwle.~Multiply the weight W by the length of the lever L ; from thi
product subtract the product from the area A, multiplied by the stean
pressure g, and this product by the length of lever Z; divide the remainde
by the weight w, of the lever arm a, valve v and stem s,

Having given the levers 1.. 7, and x the arer A (D2 x 0.7854), steam pres-
sure p, and the weight 2o, the weight W is calculited by formula 2.

Lxample 2.—A safety valve has a diameter of D=2 inches, and the lever
to a pressure of steam p=8o pounds per square inch, with-the following
dimensions :
A=urea of valve D=2 inches (2x 2 X 0,7854) 3.1416 L=long lever in inches

Mesessatcasuansases et T u TR anansetes ARnu 4 sassacasantenaeO

J=short leverininches. ...oviviensne oe

x=distance of centre of gravity g......... ceneten aan menea P 13
w=weight 1n pounds of lever arm a, valvevandstem s......... 6
p=steam pressute per square inch in pounds........ccouan... ..80
What will be the weight required ?
Apl—wx ¢
Formulaz : W ——m

L
W 3.1416 X80 x 4—6x 15

30.5 pounds.
30
Example 3.—Suppose a safety valve to be of the following dimensions, at
what distance L from the fulcrum /' must the weight W be placed 10 cany
A steam pressure p== 50 pourwls per square inch?

A=area of valve D=3 inches (3x3%0.7854)...... . X |
p=steam pressure per square inch in pounds........ccceueuun.. .50
2=short lever in inches..... tanreeans cestinrananns aee vecenves 4
1o=weight of lever arm @ valve z and stem s in pounds .........10
r=distance of centre of gravity yin inches ............. cveeenn18

W=weight in pounds. ......... ceven seeseres sessssens.esessSO

Apil—wx

Formula3z: L=

7.068 X 50 X 4—10X 18

Lever L= =22.6 inches.

30
Example 4.—A safety valve having the following dimensions, at what
pressure  per square inch will it blow off ?

=length of long lever in inches ..... Cettarecseenauasann “eeeea30
Z=length of short lever in incheS. . cvenieiiimieccavenananananes .3
W=weight in pounds........ S P ]
so=weight of lever arm a, valve v and stem s ... ......... PP £
x=length from fulcrum / to centre of gravity g, in inches.........15
A=arca of valve in squarc inches ... ...cu...... P ceveasees T

W Ltwx

Formula 4 : p=—u—um

Az
- 50Xx30+12X15
Steam pressure = ~——x=8o pounds.
7%3

Example 5.—The following dimensions, and the steam pressure p
square inch to be carried, to find the area of valve A?

. -=length of long leverininches. ...oeeeiiiiiiiiiiniiiaiia30
I=length of short lever in inches....... veranes - teisacenae &
W=weight in pounds...vcvveiirerienessannnaans teeenane ceeess30

sw=weight of lever arm a, valve v and stem s, in pounds. .........12

a=distance from fulcrum / 10 centre of gravity £, in inches.......10

p=stcam pressure in pounds per SQUATE INCH. c.iiivieracannaes 4O

WLinox

Formula 5: A=—«——
r X

30X 30+12X10

s

Area A= =6.375 square inches.
x4
orabout 23{ inches in diameter.
Example 6.—A safety valveofthe following dimensions, 10 find the weight
of the lever arm g, valve and stem 4, the distance x and steam pressure

2 being given.

=arca of valve in squarcinches. . ... veeenn.. ceveenresuan -2
e p=Steam pressurc in pounds per squarc inch ... .....e.. careras B0
.=length of long lever in inches....... crterressesrrrrenseaninndO
I=length of stort leverininches.. .....vvee o..n (SRR X 1
W=wcight in pounds..... teencscenseesancrsstrnanus "
x=distance from centre of gravity g to fulcrum fin inches .......10
Apl=WL
Formula 6: =
x
2%x80X 1.§~10X 20
Weight = =4 pounds,
10

Example 7.—A safety valve of known dimensions, given to find the dis-
tance x from centre of gravity g1o fulaum /, in inches.
=aren of valve in sQUATE INChES. .. iiiiiiacncanee ceneen. B0
P=SOAM Pressure in qUATE ICHES. .o ivieenncncanocnennaen 3O
L=Mdlo_a¢lewﬁaiachu...,.“...........,......-;...49 »
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