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Wrench Skeeve —
oy
Wrenc ™,
Glang Nut
Desc Springs
Glana
Glang Pacuing e 3
q) $ [P L L ocanon Ring
i f\“’g Body Conneciar Seal
b\

. Seat Ring
') 4 Body
- \‘ {‘—'_) Stem Thrust Seal

Sem
L—— Puwnger Sprnng
O————————— Stem Plunger

Locanon Ring

Boay Connecilor

Worcester AF44 ball valve, carbon steel,

& &—MCW“ Screw stainless steel, antistatic, fire-safe,
A

%—2 inch.
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. Self-adjusting plug

. Self-aligning double seat

. Skin seal

. Seat wiping action

. Top entry

. Throughflow passage

. Quarter-turn spindle operation

. Seat available in various materials
. Body
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Check valve 48 b &y g (8—1)

Bles 5o 5 sl Al S Yl ) b Jl BT e OT awl Jl &S Hsb les
I8 pame S5 )3 a5 Gilojy i S)ly Silgs 5o 9T b Kl haiad Jluw yS608 =)lue 4y
& Jlw 3995 Jxo i pols )3) ol ySan jué 9T Hule p G pb Jl Jlw ol )1
Sk 6 1 s dasd Lxidl )3 oS il oT Cpb 93 Jl Alss ey s akas b
D obya pudlsd o9 IS Llxe )3 ST cale e a5 (b M)y Ailgs o puid
T Jals afiol by puslas (e Dosd opl Gl a3 Dsie 355 (sole allee jume)s
Sl adled wuwd JI D ad )b O Huh el ) g0 oyl )aqs'ﬁ)ﬂ)_\

5 (Swing check valve) Vsl a8 b S b plis wlsl 7 b 53 )3 48 )b K sla b
oo Wl moss a8 afsss o anslw(Lift check valve)sjlis as, b G, i
221 2

Swing check valve 3% ol 49 b0 & i (1-0-1)

af SSuwd gl Yord a5 Jbb e GBga)39 G SDIS IS (5 mi 8 yuae AT b oyl
bl o 0asTs 0ab Vsl a5y &y Gosode p Aliwsy 3Bl HUS L G il oo
I OB Sund 93 Gy o ol 0T (26 93 g5 ) anll

weoste 01 SBlhblily 03,5 Al 393 juue 3yb & L) Sund 3905 @ge)s Jw ol
oo D Jlw 4 ouil s o)l cduuns olfiewis 4 Suwd glys ghd @8se)s 9 A
{6} (V-0 JSi).08s

1 — Body

2 - Body connector
3 - Seat housing

4 — Retaining plate

5 - Clack
6 - Seat
7 — Body seal

8 ~ QOrientation pin
9 - Body connector bolt
10 — Body connector nut

Worcester swing check valve,
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Piston check valve
1 — Body

2 — Disc

3 — Disc holder
4 — Cover
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Butter fly valve gf4ilgy s (P—1)
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Disc Angle — Degrees Open Maximum Flow
Valve Size g0 ‘ Velocity
in mm } Wide " : 4 (ft/sec)
| o 70 50 30 ANSI | ANSI
: J 150 300
2 50 | 85 65 % | 15 | 9 90
% 65 | 160 120 65 29 80 90
3 80 260 195 104 a7 | 80 80
4 100 | 475 356 190 8 | 80 80
5 125 | 770 577 308 130 | 80 80
6 | 150 | 1125 844 460 | 2203 | 75 80
8 | 200 2110 1583 844 380 70 75
10 : 250 3350 | 2513 1340 603 60 70
12 | 300 4800 3600 1920 864 50 60
14 350 6900 5175 2760 1224 50 -
16 400 9000 6750 3600 1620 50 -
18 450 11800 8850 4720 2124 50 -
20 500 14300 10725 5720 2574 50 -

Flow in gal/min of water at | Ib/in® pressure drop
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. Grooved body ring

. Tongued body ring

. Adjustment ring

. Lower cover plate/packing gland
. Upper cover plate/packing gland
. Sealing ring

. Sliding ring.

. Butterfly disc

. Ball bearing

10. Adjustment screw

OCONOUOI S WKN —

11. Nut

12. Roller bearing
13. Roller bearing

14, Set screw
15. Set screw

Heavy duty butterfly valve with double

spherital section butterfly.
(Tormene S.U.C).
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Valve Category Guneral Application/(s) Actustion Remarks

Screw-down $top velve Shutoff or regulation of flow of liquids (i) Handwheel {8} Limited application for low

and gases (eg steam) {il} Electric motor pressure/low voluma systems
{iil) Preumatic actustor because of relatively high cost
{iv) Hydraulle sctustor ib) Limited suitablfity for handling
{v) Air mator viscous or contaminated flulds

Cock Low pressure srvice on clesn, cold Usually manual Limited application for steam services
fluids {og water, oils, etc)

Chack valve Providing fiow in one direction Automatic {al Swing check valves used in

larger pipelines

{b)  Lift chack valves used in smaller
pipelines and in high pressure
SysLems

Gate valve Normally used alther fully open or {i) Handwheel {a} Not recommendad for usa as
fully closed for on-off regulstion {il) Electric motor throttling valves
on water, ol gas, steam and other (il Pneumatic actustor {b) Solid wedge gate is free from
flukd services {iv) Hydraullc actustor ‘chatter” and jamming

{v) Air mator

Paraliel slide valve Regulation of flow, particularly in {o) Offers unrestricted bore at full
main sarvices In process industries opening
end steam power plant {b) Can incorporate ventur| bore 1o

reduca operating torque

Butterfly valve Shut-off and ragulation in lerge {il Handwheel {a) Relatively simple construetion
pipelines In weterworks, process {H) Electric motor {b) Readily produced in very large sizes
industries, patrochemical industries, {iil} Preumatic actuator {eg up to 18 ft or morel
hydroelectric power stations and {iv) Hydraulic sctustor
tharmal power stations (vl Air mator

Diaphragm valve Wide range of applications in all (i} Handwheel {a) Can handls all types of fluids,
services for flow regulation {ii) Eleetric motor including slurriss, studges, stc, and

i) Pneumatic sctustor contaminated fluids

fivl Hydraulic sctustor {b) Limited for steam services by

[vl Air mator temperature and pressure reting
of diaphragm

Ball valve Wide range of applications in all sizes, (i) Handwheel {al Unrestricted bore at lull opening
including very larga sized in oll (i) Electric motor {b) Can handle all types of Huids
pipelines, ete. {ill) Preumatic sctustor {c) Low operating torque

(W) Hydraulic sctustor {d) Not normally used as a throttling
valve

Pinch valve Particularly sultable for handling (il  Mechanical {a) Unrestricted bore at full opening
corrosive media, solids In mspension, i) Electric motor {b) Can handle all types of fluids
dlurries, stc, {iil) Pneumatic actuator {c) Simple sarvicing

livl Hydraulic sctuator (d) Limited maxifium prédsura rating
{v] Fluid pressure
(modified design]

Automatic process Designed to meet pariicular service To mast particular sarvica Most commonly of single or double

control valve canditions conditions beat globe valve configuration

Alr redigl valve Usad In water worka, etc, 10 relesss Automatic — responding 1o
antrappad air and pravant formation chonges In flow pressure
of vacuum ‘pockets’

Turbine vaives Designed to meet requirements of To meet particular service Provide guaranteed control over
yteam and water turbinas in industrial, conditiony maximum and minimum turbine
maring and power generation services speeds and power in aEsociation

with other valves

e sla g5l ) Y suer



Valve
Type

SERVICE OR FUNCTION

In—-0ff
No Reverse

“hrottling
Diverting

Pessure
Control
Pressure
Rdief

Ceontrol

Fow

w
=
w

Butterfly

w

- s -

Diaphragm

Gate

Globe

Plug

Oblique (Y)

Pinch

Slide

Swing check

Tilting disc

Lift check

Piston check

Butterfly check

Pressure relief

Pressure reducing

Sampling

Needle

S = Svitable choice
M = May be suitable in modified form

LS = Limited suitability
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PRESSURE DROPt

Valve Type K Value bar b’
Globe N 50 059 85
Swing check D 35 040 59
Y pattern .DQ. 29 0.34 49
Angle (globe) ‘% 2.2 0.25 37
Venturi parallel slide (with eyepiece) ‘D{} 1 0.13 19
Butterly .M. 10 012 1
Paralel slide without eyeplece -D{]- 015 0021 03
Parallel slide with eyepiece 0.05 0,007 0.1
Ball (full bore) M_ 0.05 0.007 0.1
Straight pipe (the length of an average 6 inch 0.045 0,005 0,075
bore valve) e
f Flow 40 m/s (140 f1/s) at 24 bar (350 1b/in’ ) sat steam *Hopkinsons Ltd




Valve Size Pressure Range | Temperature Range
Minimum Maximum | Minimum _ Maximum ! Minimurgl L’h.!hncimum
inches (mm) Ib/in" (bar) { F(C
Ball e 48 | Amospheric 7500 | 65 575
(6) (1220 (525) | (=B8) (300)
Butterfly 2 12 Vacuum 1220 =20 1000
(50) (1830] (84) (=30} (538)
Butterfly check 1 12 Atmospheric 1200 0 500
(25) (1830] (84) (=18 (260!
Gate 1/8 48 Vacuum 10000 -455 1250
(3 (1220 00 | 21 (67)
Globe 1/8 30 Vacuum 10000 | -455 1000
(3) (760) (700) (=272 (540
Plug lubricated A 30 Atmospheric 5000 | -40 600
: (6) (760) (350) | (-40) (315)
Plug non-lubricated Y/ 16 Atmospheric 3000 -100 425
(6) (406) (210) (-75) (220)
Swing check % 24 Atmospheric 2500 0 1200
(6) (610 (175) (~18) (540)
Swing check % 6 Atmospheric 2500 0 1200
Y-type (6) (150) (175) (-18) (540)
Lift check % 10 Atmospheric 2500 0 1200
(6) (250) (175) (-18) (540)
Titling disc 2 30 Atmospheric 1200 -450 1100
(50} (760) (84) {~260) {590}
Diaphragm 1/8 24 Vacuum 300 -60 450
(3) (610) (21) (=50 (230}
Y (Oblique) 1/8 30 Vacuum 2500 455 1000
(3) (760) (175) (-272) (540
Slide 2 75 Atmospheric 400 0 1200
(50) (1900) (28) (-18) (650]
Pinch 1 12 Vacuum 300 -100 300
(25) (305) (21) (~78) (260)
Needle 1/8 1 Vacuum 10000 -100 500
(3) (25) (700} (~78) (260)
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Globe valve, standard pattern:
® Full bore seat, cast.

® Full bore seat, forged (small sizes only).

Globe valve, 45° oblique pattern:
® Full bore seat, cast.

Globe valve, angle pattern:
® Full bore seat, cast.

® Full bore seat, forged (small sizes only).

Gate valve, full bore:

Ball valve, full bore:

Plug valve, rectangular port:
® Full flow area.
® 830% flow area.

® 60% flow area.

Plug valve, circular port, full bore:

Butterfly valve. dependent on blade thickness:

Diaphragm valve:
® Weir type.
® Straight through type.
Lift check valve (as globe valve):

Swing check valve:

Tilting-disc check valve:

b o (51 HLiad il oY S

K
K

K

K

=4.0-10.0
=5.0-13.0

=1.0-3.0

2.0-5.0
1.5-3.0

=0.1-0.3

=0.3-0.5
=(.7 - 1.2
=(0.7 - 2.0
=0.2-0.3
=0.2-1.5

=2.0-3.5
=0.6-0.9

= 1.0
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Item Description

1 Handwheel

2 Grease Fitting

3 Bearing Cap

4 .~ O-Ring

5 . Race

6 Bearing

7 0-Ring

8 Stem Adapler

9 Stem Shear Pin

10 Packing Gland

11 Stem Packing

12* Packing Backup Ring
13 Bonnet Nut

14 Bonnet Stud

15 _Bonnet

16 Grease Injection Fitting
17 Bonnet Seal Ring
18 Stem

19 Gate

20 Seat

21 Seal Ring. OD

22 . Seal Ring, 1D (FLS Only)
23 Retaner Plate

24° Dowel Pin

25 Body

26 Nameplate

*Nol Supplied in all sizes and pressures
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2000 - 3000 psi WP

Expected Opening

ft-lb

Maximum Opening

Torque, Severe Service, 30 40 60 80 130 235 45 65 95 135 220
ft-lb

Total Number of Tums, .1, 1. (0!, sl ol

Full-oeen to Full-closed

Torque, Lubricated Valve, 15 20 25 30 45 80 20 25 35 5 75 140

Valve Bore Size 26 The'l 3 4 S 6% e et e 4t 5Tk |
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Description

A | End-o-End, Flanged (Ring Joint) 11%" 13" 145" 17 | 2%
B Extreme Widih of Body g% | T P w128
C | Center of Port to Top of Stem Adapter 3 | 33"'"."1|';" 16" T 13r.1'1e," 229"
D | Center of Port to Battom of Body 54" 6" 7' ol | 127
E | Center of Port to Top of Handwheel Rim 157" 16's" 196" 206" 24"
F Handwheel OD L 14" 14" 14" 18'%;

Weight (Flanged) 160 Ib 200 b 2401 350 Ib _800 Ib

PSIY« v v HLis 53 0,08 S5 (gl ojls)s b sll ¥ 0 g

Description 2'/16"
A End-o-End, Threaded 0% 12%"  13%" T
A End-to-End. Flanged (Ring Joint) 14°1" 16%" 17" 2{]].'.5" 241!5" 24"@"
B Exreme Width of Body 6" 771" 7' IUI-:" 21 1%
C | Center of Port to Top of Stem Adapler 1 3% 1676 1870 | 2090 2%
D | Centerof Port to Bottom of Body 5"'."_&." ] I."-_‘" _ ?"'-'5" Qlfy," -1 ]' g" 12'1.':_"
E | Center of Port to Top of Handwheel Rim 15 16 | 19 20" 2% 2
F  Handwheel OD 14" (C A ' 18'1;" 24" 24"
Weight (Flanged) 1701b  220b 260  4501b 7501 1000 1b
MR UL ——
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Description

A | End-o-End, Threaded 10%s" | 12%" | 13%" - | - 1 -

A End-to-End, Flanged (Ring Joint) | 1454'3“ 16°/s" 187/5" 21" | 28°/5" 29"

A | End-to-End. Butt Weld | . > . 21" | | .

B | Extreme Width of Body 7" 8" 9'/4" 10’ :11'1.7." 217" L 14 s

# Center of Port to Top of Stem Adapter 15'/g" |5"".'1i_.' 16ne 18'1n¢" | 21° 6 | 22"

D | Cenler of Port to Bottom of Body 55fa' 61.":" | 7" Q' 113/a" 12"13"

E  Center of Port 1o Top of Handwheel Rim 17%" | 18'" | 19'hs" 20''n¢" | 237" | 24"

F  Handwheel OD 14" 14" 18'," 18" 24" 24"
Weight (Flanged) 1751 2301 360 520b 800 @ 11601b

PSIO: ++ 5Lt 53 05 a8 S5 (sl ejlyys b olul B O Jsua



Description

A End-to-End, Flanged (Ring Joint) 8 | 200 | 2 2% | 26%" 2
B | Extreme Width of Body 9'/16" " | 9%he 10" 12”“5" 23"
C | Center of Port to Top of Stem Adapter _ 15'-':5" . 151'g" | 151'{"1,_." 16?|§:" 19”-‘H," 23'-',;.5"
D | Center of Port to Bottom of Body L 5% | 8" | 6"ng | 8'ne' | 10'hg" | 13"
E | Center of Port to Top of Handwheel Rim AT 1 18 18" I20ﬁn:". 25')s"
F | Handwheel OD L el 8l | e | W | u
Weight 250lb | 275Ib 3701 4801 8801 17501b
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Description

A | End-to-End, Flanged (Ring Joint) ) 19" 21" ANy
B Extreme Width of Body Ly 9l iy 1%
| Centerof Portto Top of Stem Adapler 15" 15'" h' 20"
D | Center of Port to Bottom of Body 5 | 6" | lig" L9
E | Center of Port to Top of Handwheel Rim 17" 17 199 2%

F | Handwheel OD o'y | 8l 8y | w
Weight 2151 300 Ib 560 Ib 890 Ib
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Item \ Description

Handwheel

| Grease Fitting
Bearing Cap

. O-Ring

| Race

_ Bearing
O-Ring
Stem Adapler
Stem Shear Pin
Packing Gland

_ Stem Packing

12 Packing Backup Ring

LN U s WK -

-
—- ™
=

13 Bonnet Nut

14 . Bonnet Stud

15  Bonnet

16 Grease Injection Fitting
17 Bonnet Seal Ring

18 Stem

19 ~ Gate

20 Seat

21 ~ Seal Ring, OD

22 . Seal Ring, 1D (FLS Only)
23 Retaner Plate

24° - Dowel Pin

25 Body

26 Nameplate

*Not Supplied in all sizes and pressures
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Approximate

Bore Size . Lubricant Volume Lubricant Weight

in. PresseRNg | poquired cu n ) | P!atfr%'rls;::!::in.]
1'3115 All - 18 1.5 5
A Al I 17 1
Phss To 10,000 79 32 13
2he 15,000 3 | 37 16
3% To 5000 114 46 19
3 10,000 - U 19
e | 15000 155 6.2 26
| To5000 245 98 42
'l 10,000 243 97 4.1
5 5000 | 32 125 5.3
5 10,000 461 185 78
6'% To 5000 - R At M| 99
&% To5000 | 583 23 99

$lojlas s bt )l S p3Y e £ 01V Vg



Quantities (By Part Number)

|
: Lubﬂcant‘ i .
Service | “\ame | Operatonal Properties | SolVvent| - a\iaple on a Standard Order Basis

| 8w
| o S|
Ql 98
|9 8 g
'S ? S 'E
MINER:
° ' = 5 = ]
g 2 € 3 3T 0 _ _
O/ g | d 4129 3 S g
DI E = 0 25 3 e T a a
s 8l 2 d¢E e & & 2 | 2
5 3 e 9 £ & & 5 2 = o Q
a 3ol 223 L 0 o - S
| Cl140or ' Mineral
Standard TR E P P ‘P F [F P Spiits 700149 700667 | 700668 @ 700669 | 700670
Ardlic NS4 E E PP F F P ’5";‘:[;“ 700123 700671 | 700672  TO06T3 | 700674

| _
Diesel | §5-14 or .
Resistant | 1541 E P E|P G G G Alcoho | 700150 _ 700675 | 700676 | 700677 700678

High . e | ] -Mnad

Temperature HT-145 G#_F . P | E F | F | P ' Spis ..?(_}021_? ?006?9;. 700680 | 700681 | 700682
High ' Mineral

E@ﬁé@&_ﬂ@fj_ E%_f iP :E G _F _P Spirs 710194 _7006?9 _700630 700681 | 700682 |
E - Execlient F - Fair

G - Good P - Poor Example for Ordenng: Order Part Number 700672 for 25 Ib of NS-14
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Symptom Cause

Fluid leaks past the gate and seat 1. Gale or seals are wom
assembly, 2. Handwheel 1s not backed off,

Fluid leaks around the valve stem. Stem packing is wom.

1. Bonnet seal ring 1s worn
Fluid leaks at the bonnet flange. 2. Bonnet or body ring groove is
damaged

Fluid leaks from the bonnet Check valve inside the grease
grease fitting. fitting is wom.

1. Thrust beanngs have los!
lubnicant.
Handwheel is hard to tum 2. Thrust bearings are corroded.
3. Gate and stem threads have
lost lubricant.

Handwheel tums without opening

or closing the valve. Stem shear pin is sheared.

Action

Replace the gate or seals.
Back off the handwheel 1/4 tum

Replace the stem packing.
Replace the bonnet seal ring
Return the valve to Cameron for
repair

Replace the grease fiting.
Lubricate the thrust bearings
Replace the thrust beanngs.
Lubncate the gale and stem
through the bonnet grease fitting.

Replace the stem shear pin.
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1-R.W.Zappe-Value Selection Hand book-Gulf Publishing Company-Book
1D1ivision Houston, London, Paris, Tokyo

2-1R. H.Warring-Hand book of Values, Piping and Pipelines-Trade and
Technical Pass Limited, 1982
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5-Cooper Cameron Corporation-1992-Houston, Texas
6-Cooper Cameron Corporation-Cameron Division-1997-Houston Texas



