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à. antI nultiply <lîls sîam by the sine of twiee the angle v; second, niultlply
the carcuniference nw of ihe valve by the vertical laft A, and by the cusane of
tlie atigle v: third. aaultlply the lirst product by iliat cf the secoand, awnd the
result vvill bc the effective arca AE of the annular opeaîing in squtare bIches.

Fac. s6.

Lifi of talve, the depih of it. A nCle of valIve j il. 6o de<rees.

L.amrple x4 .- A safcty valve havang a diameter D=g inches. a'nd tue
val. sahas în nglev-~degies.What twill be the effective ares, of tie

annular opening for a vertical lift A= , or 0.25 of an inch ?
Formula 16 : eE=n h cos v ( D+&h sine 2 V)

Eflective ares £=3. 1416 xo.25 x0.9c6 (2+- 2XO.766)= 1.157

sqLita inclies; or,
0.25ç

lFarst, 2X-XO.766 =1.627.
2

Second. 3.34s6 X0.25 x .906=0.71 15
*Mlird. î.627x 0.7115 =1.12 squ-rc inche2
Ure musi be taken in not confusing 2 V. )r double the angle v. with 2

sine or double sines.
It will be scen in the above examplu that tie angle v=25 degrees. 25 x 2

=5o degrees. and the sine of which equatls 0.766 (sec table>. The follawing
is a simple fornmula for a valve sit cl an angle Of145 degrees, and lut A, less
tlaan depth af sit.

:E=2.22 h(D +1h) ............................ ...... 17
R'ule.-M ultaply the nunaber 2.22 by the lift h. and by one-half tbe lift h

adced ta the dianmeter 1). the prcduct wall be t<lieffectave area .. an sqluare
incites.

Fxample Y5.-What will bc the effective ares tE of the annular opening
of -t valve having a diameter D=2j indtecs. for a lift h=fi or o.5 cf an inch.
the aîngle v of valve sit bcing 45 degrees?

Fornmula 17.- A=2-22 h (D+& h)

:E22xo. 5  
2 .5 + } =3.0.5 squaare inches.

or. numbe)r ........................................... 2.22

iiultipliedl by vrrtical bight h..................... ..... 5o

and this pradîtet multiplicd by ........................ 1.z11

the dianicter D=2.5 plus-1=........................ 2.75

Totzal square inchtes .......... ........................ 3-0525
flic following simple formula will also answer for angles of3c, degrees,

wich a lifi less than the dcptli of the sk:
:.-F=.57 Dh+.68 ha ................................ î8

ARae.-Frst, multiply the diameter cf the valve D by the vcrtical lift h.

FaG. 17.

and by the number 1.57; second. multiply the square ci the vertical lift A
by the number o.68. and aald the two products together.

Exaurple 16,-Wlitt will bc the effective arca of a safcty-valvc diamcter
D=a inches, having an angle 0=30 degrees, and <lic vertical lift h=34 or

0.0125 cf an inch? Whisbt %will be the effective ares ol the annular oprninR
for alift A=z.16. or .o625 clan inch?

Formula 18 : -£=1-57 DA+ o.68 a
Effective area :E=î.57 s2x o.o62 + b.68xo .0625ao.0625=0.39 sq. l.,

Or 1.57 x2 x0 025= .............. 0. 1 96250%
and o.0625x0.0625xo.68= .............. 0.036,56

Effetive arca ln square Inches ........... .. D'199912
The Special Conamittee of the B3oard of Supervisi ng 1Inspeetors of Steani

Jessels of the United- States on silety valve tests ai the Washington navy
yard, in September. 1875, made tue of the following fornmula. Ail the
saféay valves on trial lîad v'alve ls t aan angle Of 45 degrees.

.£=D+ ýh 3.1416 h x.71 ............................... 19
Rule.-First. to the dianieter D of the valve add one-half the vertical lift

h; second. multlply ibis suan by 3.1416. and this nîultiplied by te product
of lift h, multiplird by the numbtr 0.71 - gives the effective area.

E-xanmple z7 .- A safety valve has a valve dianieter D=2 inches, and a
MAi h or o.5 inch, the angle v>=45 degrees. what wall bc the ettective area
of thc annular aptning?

Formula z9. A?..D+&[ê3.z46hfxoz
0.5

Effective area A=2-x 3.4t6x0.Sx0. 7î=2.5 squatre anches.

In case the lift h of the valve exeeeds the depii ofils sit, thc arca af
excess of lift h is obtained as follows: Multiply tAie diamieter D by tlie
additional lift h. and by the circuniference '1=3.1416;- this will bc the ares
opensng due ta lift h above the valve sit. an square anches. Add ibis area
ta that due to the depth af the valve sit, and st wall gave te total efiective
arra A-. in squaire inchrs.

Example il.-Thr dianieter of a safcty valve D=4 inches, and the angle
v=45 degrees, and tlae depth of sit 34 or o.î an5 ches. what is the area or
the annular opening for a lift of X< or 0.25 alan inch ?

Firsi. calculate the aret of opening for a valve v=45 deg=e. for a lift h
= 4Or 0. 125.

Formula 17: dA =2.22 k (D j-A A )

Effective area --E=2.22X0.12 5 {4+ }=I.124 square inches.

Second. calculate the ameuni of opening duc ta, the lift h above the sit,
which. in ihis example. is h 1-8 or 0. 125 of an inch.

Formula 2o : .4£=1) à 3.1416
Effective ares iE= 4 , 0.125 x 3.14 16= 1.570

Third, add these values together
Effective ares due ta lift above valve sit..................... 1.570
Effective area due ta lift ta, top of valve sut.................1.4
Tlotal effective ares in square inches dite ta X< inch lsft= .... 2.694

TUEi VALUE OF~ THIE SaNES. COSMES ANI) rANGENT ANG.LES, PROM 20 TO
60 ONGREES.

2e .342 .940
21* .358 .934
220 -375 .927
230 .391 .921
24. .407 .914
25. .423 .9(16
26. .438 .9
28 .4J 883
29 .485 .875

3, .500 .866
31,- .515 .857
32 -. 10 .848
33, .t45 .839
34, -5 .829
35* :574 -819
36-: .o8 .809
37' .6o2 .799
38' .6î6 .788
39 . 6 29 .777
.W :6 u. .766

3

41ý
42'

44'
45
46'
47'
4e
19,

Sa,

51'
.52,
5,

56-
57'
59,
6oi'

:M .73 -90

.71 .69 t.a3

.655 .656 t.86g
:66 6743 .9

7a7 77 1.0034
.731 68 1.079
.743968 1-327

.76 6573 r.428
:8m .6550 1.2
88 -544 1-279

.848 .588 1.36
8g7 .573 1.648

SG9 O5 1.782

DIASIETER OF' SAFETY VALVES.

The effective arca ÎE of the valve being lcnawn, and the hcight or liut A,
the dianicter can be calculated as follows: For a valve sit withaut bevel

.Ar,
.=. . . . . . . . .. . .. . . . . . . . . . . . .2o

h 3.3416
Rule.-Multiply the lift h of thc valve by the number 3.1z416. and divide

thc area of opening by tlhe product.
Examplk 1.-A safcay valve having an effective ares E0.392 7 w-hcn the

a.lv-e litsh-zî6th or .0625 af an inch. What should be ilsdiameter:
By formiala --o:

0.3927
Diamecter D= -=2 inches.

0.0625x3.z4z6
or.

Numbr......................................... 3.14t6
Multiplied by liii................................... 0.062,5

=2iflhcS.0.19635
0. 39b35

laving given. the cflective ares A-. formula î6. and the hcight h lifîcd,
the dixmetcr D is found front the above formula as follaws:

-- - &+ h sin. 2a'; of which thc
'1h cos. v

diamcterD -- =h sin. 2 v....................2 1
c %p( To be Conin ued. j
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