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Wrench -
N
Gland Mt
Dugc Sprngs
Glang
Gland Packing
q) ' P L Localkon Ring
i - Body Conneciaor Seal
Bat N Sear Ring
Seal fung Body

Bogy Conmecior Seal
Stemn Thrus! Séal

Srem
r——- Punger Spring
B Stem Piunger

Locaron Ring

Boay Connecior

Worcester AF44 ball vaive, carbon steel,

§ L Body Connector Screw stainless steel, antistatic, fire-safe,
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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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1. Body

2. Bonnet

3. Cover

4. Gland packing
5. Stem

6. Handwheel
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Body

- Body connector

— Seat housing
Retaining plate

— Clack

— Seat

— Body seal

- Qrientation pin

— Body connector bolt

0 — Body connector nut
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Worcester swing check valve.
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Piston check valve /
1 — Body ' s
2 — Disc it
3 — Disc holder ’
4 — Cover
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Disc Angle — Degrees Open Maximum Flow
Valva Size ) __g-ag_ i Velocity
in mm Wide i i i (ft/sec)
| Open 70 50 30 ANSI | ANSI
? J 150 300
2 50 | 85 85 ¥ |15 90 90
2% 65 160 120 65 29 80 90
3 80 260 195 104 47 80 80
4 100 475 356 190 86 | 80 80
5 125 170 677 308 139 80 80
6 150 1125 844 450 203 ' 15 80
8 200 2110 1583 | 844 380 70 75
10 | 260 3350 | 2513 J 1340 603 60 70
12 300 4800 3600 1920 Bad 50 | 60
14 380 6900 8175 2760 1224 50 -
16 400 9000 6750 3600 1620 50 -
18 450 | 11800 8850 4720 2124 50 -
20 500 J 14300 10725 5720 2574 50 .

Flow in gal/min of water at | H:a'in2 pressure drop
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1. Grooved body ring
2. Tongued body ring
3. Adjustment ring
4. Lower cover plate/packing gland
5. Upper cover plate/packing gland
6. Sealing ring
7. Sliding ring.
8. Butterfly disc
9. Ball bearing
10. Adjustment screw
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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Gate valve 52985 b (sl ol s i -

Plug valve 6 9loas i -

Ball valve 6l 0,5 Hui -

Globe valve 6l doalw yubs -
Angle valve 6l asl) i -
Needle valve RSP -
Butterfly valve sl &l o b -
Diaphragm valve oS 3L s -
Dl ais)be anlie Sl puids Jlww kS 20 )l 6 )55 sda sl 0
Check valve ad o K b -
Pressure valve b b -
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valve Safety sl b -
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Pressure valve oS LS b -
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Yalva Catagory Gunaral Application{i] Actuation Ramarks

Screw-down s1op valve Shut-ofl or regulation of flow of liquids (il Handwhes! {s} Limited spplication for low

and gases (e steamn| (I} Electric mator pressure/low voluma systems
(i} Preumatic sctuator becauss of relatively high cost
{ivl Hydraulic actustor {b} Limited sultability for handling
vl A&ir mator viscous of eontaminated flulds

Cock Low pressure srvice on clean, cold Unuilly manual Limited application lor steam sivices
Fluids {ag water, oils, stch

Chack valve Praviding flow in ons direction Automatic (sl Swing check valves used in

larger pipalinag

{b}  Lift check valves used in smallsr
pipalines and in high pressure
ysrams

Gate valve Normally used aither fully opan or (il Handwheal {al Mot recommaendd for use a1
fully closed for on-off requiation (il Electric motor throttling valves
o water, oil, gas, seam and other (i1} Prsumatic actustor {bh Solid wedge gate is free from
fluid sarvices {iv] Hydraullc sctustor ‘chatter’ and jamming

(v} Air mator

Parallel flide valve Regulation of flow, particularty in {8} Offers unrestricted bore at ull
main sarvices In process industries OpEning
and steam power plant {b} Can Incorporate venturi bore to

reduca operating torque

Butterfly valve Shut-off and ragulation in large {l} Handwhal {8l Relatively simphe construction
pipalines In weterworks, process {iil Electric matar (bl Readily produced in very large sizes
industries, patrochemieal industries, {ill} Praumatic actuator {eg up to 18 1t or morel
hydroglactric power stations and (v} Hydraulic sctuator
thermal power stations (v} Air mator

Dinphragrn valve Wide range of spplications in all lil  Handwheel {a) Can handle o/l types of fluids,
services for flow regulation {il} Elpetric matar inciuding slurries, sludges, at, and

(iil} Preumatic sctustor contamingted fluids

liv) Hydraulic sctustor (b} Limited for stearn services by

(v} Air mater temparature and presture rating
of diaphragm

Ball valve Wida ranga of spplications in all slzes, (il Handwhesl {a] Unrestricted bore at tuil opening
including very largs si2e4 in oll (il Elpctric mator {b) Can handie il types of fluids
piplines, ate. (iii} Prwumatic sctustor (e Low operating torque

(W) Hydraulic sctustor (8] Naot normaily used as a throttling
viilve

Pinch valve Particularly suitable for handiing il Mechanical () Unrestricted bore at full opening
corrosive media, s2lids |n suspension, {il} Electric motor [6] Can handle all typas of fluids
slurries, stc. (iil} Praumatic sctuator (e} Simple swrvicing

liv) Hydraulic sctustor [d] Limited maximurm presura rating
(v} Fluid pressure
{moditied design]

Automatic process Dasigned to meat pariiculer mwrvice Ta mest particular sarvica Mast commoanly of single or double

control vaive conditions conditiont baat globe valve configuration

Alr relinl valva Usad In water worka, stc, 1o relesm Automatic — responding to
antrapped alr and prevant formation changes In flow presure
of vacuum ‘pockets’

Turbine vaives Denigned to meet requirements of To mest particular sarvice Provide guatantead eontrol aver
yieam and water turbinas in industrial, conditions maximum and minimum Wikine
maring and powsr generatian sarvices speeds and power in association

with other valves
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Valve
Typa

SERVICE OR FUNCTION

In—0Ff
ho Reverse

“hrottling
Divarting

Passure

Cantrol

Controd

Fow

o
=
170 ]

Butterfly

L]

Diaphragm

Gate

Globe

Plug

Oblique {Y)

Pinch

Slide

Swing check

Tilting disc

Lift check

Piston check

Butterfly check

Pressure relief

Pressure reducing

Sampling

Needle

_—

5 = Suitable choice
M = May be suitable in modified form

LS = Limited suitability
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b 0 ey

Nominal K 0 Nominal ol [ _I__, ] ?
Size 1 g ® Size ke100 = l 1 B4

1T T T 17T
% a1 g™ Em T - -
! 9 B W ' 48 s ® -
:ﬁ 180 ® B0 |'.ﬁ‘-| 77 £ B} ; 1 . F T
1 27§ w0 : ‘ L]} |
1% 4B4 - | 1] Y 146 il | | A 1.
12 125 gm_____'“____i_ , 280 gw 0 O
) 1130 : E: A
1 - 1—1 i [ l ;ﬁ, - .
2;3 'I?_uo é 0 | +—-—'—:— 1% 437 Ew 1
0 10 20 30 40 50 60 70 B0 90 W00 2 30 40 50 A0 70 B0 8O W00
% open % open
Main seat L valve
00 T r > - . T - 100, .

Neminal K, i Nominal K " r;f“" !
Size 0 AEEINEEENS Size " g ot (;' |
lﬂﬁ- 22 __?-'CI-—-—O—-— 4—t— T o b { +
e 2 BT T T T T T Y 63 T w
1y 71 R S0 " — 8 i, 121 i L
% 185 5 o 1 1 187 ol
Y 3O S0 ?}—rﬂ 5 s
1 700 iu 4NN | w

N D g 1) 416 i
1% 1000 & o - — " § o
1% 1800 % -'Ef?;rﬂrjﬂ—m-é—drmc Z 104 % 020 30 40 50 80 70 80 9 00
i 3 1700
2 3100 % open % s % open
3 B500
4 11000
Ball Diaphragm
K
Nomina | sl b ]| !
Size it /
2% 1600 g "0
3 3000 g B
Em L]
¢ # a0 = i
5 8000 g
8 12000 E & it |
8 | 1000 &[] Fig 8
é ;ldl.,-.r:' oA S0 & "l-- 'bl.'- B0 100
% open
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K Value

PRESSURE DROPt

Vi Type bar Ibfin”
Globe -m— 50 059 85
Swing chck D[ 38 040 59
Y pattern M. 28 034 49
Angle lglobe) ‘% 2.2 0.25 3.7
Venturi parallel slide (with eyepiece) .D,ﬂ. 1.1 0.13 19
Butterfly M. 1.0 012 1]
Paralll side without eyepiece ﬁ{]- 015 0021 03
Parallel slide with eyepiece 0.05 0,007 0.1
Ball (full bore) M 005 0,007 0.
Straight pipe (the length of an average 6 inch 0.045 0,008 0.075
bore valve) — |
f Flow 40 m/s (140 ft/s) at 24 bar (350 Ib/in’) st steam *Hopkinsans Ltd ]

EI Nl gl sl 5L Sl 5 0L (s34 i =0 J s




|

Valve Size Pressure Range Temperature Range
Minimum Maximum Minimum g Maximum Minimum  Maximum
inches (mm) Ib/in" (bar)

Ball % 48 Atmospheric 7500 | -65 575
(6) (1220) {525) {=55) (300)

Butterfly 2 12 Vacuum 1220 =20 1000
(50) {1830 (84) (=30) (538

Butterfly check 1 1 Atmospheric 1200 0 500
{25) (1830 (84) (~18) (260)

Gate 1/8 48 Vacuum 10000 -485 1250
13 (1220 000 | (<21 (678

Globe 1/8 30 Vacuum 10000 | -455 1000
(3) (760 (700} (=272) (540)

Plug lubricated Y 30 Atmospheric 5000 | 40 600
(6) (760 (350! | (—40) (315)

Plug non-lubricated Ve 16 Atmospheric 3000 =100 425
(6) (406) (2101 [-75] (220

Swing chack A 24 Atmospheric 2500 0 1200
(6) {610] (175) (-18) (540)

Swing check A ] Atmaspheric 2500 0 1200
Y-type 6) (150) (175) (~18) (540)
Lift check A 10 Atmospheric 2500 0 1200
(6) (250) (175) (-18) (540)

Titling disc 2 30 Atmospheric 1200 ~450 1100
(50) (760) (84) (~260) (580)

Diaphragm 1/8 24 Vacuum 300 ~80 450
(3) (610) (21} | [=B0) (230)

Y (Oblique) 1/8 30 Vacuum 2500 455 1000
(3} (760} (175) (-272] (540)

Slide 2 15 Atmospheric 400 0 1200
(50) (1900) | (28) (18] (650}

Pinch 1 12 Vacuum 300 -100 300
(25) {305) (21) {-75] (260)

Needle 1/8 1 Vacuum 10000 -100 500
{3) (25) {700) (78] (260)

Soglaze glos 5 Hlid Lol a js eslanal 5y 40 gl i =T Jgde




23 94 0319 Zwil) LT 4y Wb b (! Sleii! 59 &5 g

S (5l 03195 (sla s 5,8
Ol s g g 015 (or 1 Wy sla s 5ILT
3,5 ealizul
OT 6l b 55 4o Bl S a5 )50 Il 51
S Ol 1y soslew sla i 3 58 5500 @

Sy pU ) o QU3 S (ol sl ey



ipgw Juad
L o 4 yLiS Cof

0 s 33 5Lid I b LT

B g 30 HUiE CON Anwlono 0 9o <

s 4 D93 3o 51 139039 Joli 31 oliiut

T 59 5Lad C ambo 31 00liiu! b pis G 0926 <

oW 90T Sl



”Z)é)w ]| (‘—r)
)I)é).k'u'J@gl._»_);)._;_w.o)s)._t_.&gbﬂﬁl;@l)b);@qhdﬁT&Jq&ﬁh);)wéml
AQ)HB)Iu.u.._gul._g);)hhéml)lmﬁﬁhbmb)ﬁ)sﬁbugmlwmsﬁf

.[o._).)'b).._gk,oLQ)._{.&).))L&M;\Sl@ubto}k,w))qdqmchﬂ)éluéﬁq&bi)lﬁo

AP =K Y~

col s as

YY/\YE ol fps )39 S92 ml,';._f._»_)._»l).,SIM)AB
..\.mbu‘oks).u»).Qst.))LmS_xM_u)JoK

bl 5o b ol pobil s Jlw e e V

el oauh way w5 Jluw asusls p

Do (50 yaduie T 0)185ls pub £ o5 4y HLES Bl g y0 S3c laie

23 Lo 35 )1y wmiso Y3l B g i &5 (L b Elgil Sle D) LIS o8l o e ) o
P 035 )53 bl 5o il 9355 ) 9003 LT Jals Jlows bl 50 Jb Lols aSiyl (538 5 pbs



Globe valve, standard pattern:
® Full bore seat, cast. K =4.0-10.0
® Full bore seat, forged (small sizes only). K =5.0-13.0

Globe valve, 45° oblique pattern:
® Full bore seat, cast. K =1.0-3.0

Globe valve, angle pattern:

® Full bore seat, cast. K =20-5.0
® Full bore seat, forged (small sizes only). K =15-3.0
Gate valve, full bore: K =0.1-03
Ball valve, full bore: K =0.1
Plug valve, rectangular port:
® Full flow area. K =03-0.5
® 80% flow area. K =07-1.2
® 60% flow area. K =0.7-2.0
Plug valve, circular port, full bore: K =02-03
Butterfly valve, dependent on blade thickness: K =02-1.5

Diaphragm valve:
® Weir type. K =20-3.5
® Straight through type. K =0.6

Lift check valve (as globe valve):

Swing check valve: K =1.0

Il

Tilting-disc check valve: K 1.0
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Item l Description

1 Handwheel

| Grease Fitting
3 Bearing Cap
4 | O-Ring
5 | Race
& | Bearing
7 0-Ring

Stem Adapter

9 Stem Shear Pin
10 Packing Gland
1 Stem Packing
12* Packing Backup Ring
13 Bonnet Mut
14 . Bonnet Stud
15 .~ Bonnet
16 Grease Injection Fitting
17 Bonnet Seal Ring
18 Stem
19 . Gate
20 Seal
21 Seal Ring. OD
22 . Seal Ring, 1D (FLS Only)
23 Retainer Plate
24* | Dowel Pin
25 Body
26 Nameplate

‘Not Supplied in all sizes and pressures.
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2000- 3000 psi WP 5000 psi WP

31

Valve Bore Size e Thett e 5 6% et it AU a5 | 6
Expected Opening

Torque, Lubricated Valve, 15 20 25 30 45 80 20 25 35 50 75 140
ft-lb

Maximum Opening

Torque Severe Service, 30 40 60 80 130 238 45 65 95 1% 20 395
ft-lb

Total Number of Tums,
Fullopen to Full-closed

2 15% 18Y 2% 27 3% 12 5% 182 7' 3
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Description 4l 65"

A End-to-End, Flanged (Ring Jaint) '115!3" 131."5" 141!3" 1?1#1" 22! fa"
B | Extreme Width of Body Y 7'g" s o 1%
C | Center of Port to Top of Stem Adapter e 3313.%@" 161'-’1'15" . 18?."13" v7aly
D | Center of Port to Bottom of Body L s | & 7'lg" 9'lg" | 127"
E | Center of Port lo Top of Handwheel Rim 159" 16" 196" | 20" 24"
F Handwheel QD S 4" 14" 18'),"
Weight (Flangad) 160 Ib 200 Ib 240 1h 350 1b 8001b

PSIY et [lad 55 05,08 &S L5 gl ol b sl Y-0 J gl

Description

A End-lo-End, Threaded 1[]"-’."4;" 12'1.-3:" 13""-"3" - .
A End-lo-End. Flanged (Ring Joint) W 167 17 20' 4l 'y
B Extreme Widlh of Body 6 7l T'.":" 101-'3" 21" 129,
C | Center of Port to Top of Stem Adapler " KX ﬂ"h g 16" 3;1;," 18'] e |21 % w22 "'_-':,"
D | Center of Port lo Battom of Bady 5'r'.-'5" E‘,’,-'-.J“ . ?"'."43" . g'm" | “;{ " I,?'?,-'-:."
E | Center of Port 1o Top of Handwheel Rim CsN 16 19 20"t 2% o
F Handwheel OD (A " A A P MO\

Weight {Flanged) 170 2201b 2601 4501  7501b 1000 b

psi\‘... JL;;J; d},‘.fg;f,.: LS‘ a)"})bﬁ.ﬁblm.”‘—a J}-Jo-

Description 2'1e" | 2%"

A | End-to-End, Threaded 10%" | 12%" | 13°%" . - | -
A | End-to-End, Flanged (Ring Joint) | 90" | 16%" | 18°%" | 2% | o8 | 2o
A | End-to-End, Butt Weld [ - - 200" | - | .
B | Extreme Width of Body { 8%e" | 9l 10" | 21% | 1'%
C | Center of Port to Top of Stem Adapter 15" | 156" | 160" 18716 | 21%6" | 22°"
D | Center of Port to Bottom of Body 5'“"a'3" 61.-'3" | 'F'"i.-'e" 9" 113/8" 12’rr'g"
E | Center of Port to Top of Handwhael Rim | 1?1,-'3," 18'."5" _ 'ISJt.'p," 2[]”.Ju;" 23%[{' 24"
F | Handwheel OD 14" 14" | 18" 18'n | 2 24"

Weight (Flanged) 175 b 2301b 360 b 520 b 80001 11601

pSib"' )Ué)bojffdfi Lg‘ejbjariabﬁf—b djv\}'



Description 21" | Zhg"

A Endo-End, Flanged (Ring Joint) 18 | 20 | 2 e | %Y |
B | Extreme Width of Body o' | 9% | 9% | 10U | 12" | 23"
C | Center of Port to Top of Stem Adapter 15! | 151.-'5" .151'5-"1'3“ 15?.-';5" | 195" 23?-"\:;."
D | Center of Port to Bottom of Body _ 5"}':." _ 5'4_{9" 6" | 8'he" . 1ﬂ1f1ﬁ" 13
E | Center of Port to Top of Handwheel Rim . 179" _ 177/8" . 18‘."5" 186" | 208" | 25'1"
F | Handwheel OD I
Weight 250 | 2750 | 370 480k @ 830k | 175010b

pSi\"" )L':.é): Q),deid\ ojbjbﬁibbq‘a—a Jon—

Description

A | End-o-End, Flanged (Ring Joint) 18" 19" 21" 23i¢"
B | Extreme Widh of Body gl iy 'l 131g"
C  Centerof Port to Top of Stem Adapter 16" 158" 17hg" 20"
D | Centar of Port to Battom of Body 5" 6 Pl ')
E  Center of Port to Top of Handwheel Rim 177" 17" 19“:’14:.' 22‘1;'15"
F | Handwheel OD 18's" 1'% 18!} A

Weight 2751b 3001 560 b 901

pSi\b"' )UJJJQ)J.@;C_;J@ Lg‘aﬂj):riabgja—;‘ Jon—

& s 395 36 (Y—8)
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Item ] Description

1 | Handwheel
2 | Grease Fitting
3 Bearing Cap
4 | O-Ring
5 | Race
& | Bearing
7 O-Ring
8 . Stem Adapter
9 Stem Shear Pin
10 Packing Gland
1 _ Stem Packing
12°  Packing Backup Ring
13 Bonnet Mut
14 | Bonnet Stud
15 Bonnet
16 Grease Injection Fitting
17 | BonnetSeal Ring
18 Stem
19 | Gate
20 Seal
21 _ Seal Ring. OD
22 . Seal Ring, 10 {(FLS Only)
23 Retainer Plate
24*  Dowel Pin
25 Body
26 Nameplate

‘Mot Supplied in all sizes and pressures.
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Bore Size Lubricant Volume | Lubricant Weight

Approximate
Fl:j | | owoer
Plate Travel (in.|

Pressure Rating

(in.] Required {cu in.) ({Ib)

1% Al 2 15 5
2 N 4 17 1
Pl To 10,000 79 32 13
i, 15,000 0 | 37 16
' To 5000 114 46 19
e 10,000 aga e E | 19
3t 15,000 155 62 26
4'l ~ To5000 245 98 42
h 10000 243 97 4.1
5'% 5000 32 125 L arigd
5 10,000 461 185 78
6% To 5000 s IR LS 99
6% To 5000 583 23 99

6031555 5 b i 50055 S 03Y s 8 Olje VN sl



e | Lubricant . : , Quantities (By Part Number)
Service Name Operational Properties | Solvent Available on 2 Standard Order Basis
l g 0
. % : g
. 1R
o (883
Ln g G 8
t| ™ R
7| /! E 3 =®
22 £ 3 3 Q .
6lg & 239 3 g E
B E c 0 2% 3 = : £
IR 8t 0§ € 21 2
c 4 & E E| A . ]
g § & ® 22§ g g - 2 g
h 1 o =23 {'; 3] ] - +
sendad |4 E (PP o€ flp Mred o e | 700668 | 700660 | T00TC
| TF-41 | Spirits
Arclic NS4 E E P P F FP '"S"I'j':rft? 00123 700671 700672 700673 | 700674
. | S . .
Diesel | 8514 0r .
Resisant | TS41 E .F _E J\F G .G.G.MWM 700150 _mnﬁrs :moem .mne?? 1?:115?3
High i Mineral
Temperalure HT MS_"_G_“F _F‘ ‘E F _F_P_Spir'rls ..?0{121_?_?0_0??“ 700680 Iwnsm ‘?maaz
High Mineral
E@ﬁéll{_"‘-‘__._m_?{yﬂ}l_. G_P lp :E G .F.P Spirts 710194 ;?UDETB I?UOEBEI 700681 _?mﬁE—E.
E - Execllent 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. Gate or seats are wom
assembly. 2. Handwheel is not backed off

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

1. Bonnet seal ning i1s wom
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!
[ubricant,
Handwheel is hard to tum. 2. Thrust bearings are cormoded.
3. Gate and stem threads have
lost lubricant.

Randwheel tums without opening Stem shear pin is sheared.
or closing the valve,

Action

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

Replace the stem packing.
Replace the bonnel seal ring.
Return the valve to Cameron for
repar,

Replace the grease fitting.
Lubncate the thrust beanngs.
Replace the thrust beanngs.
Lubricate the gate 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
1Division 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



