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CONINMION ITEMS Worcester Control Valves

Part #
WC-C44-1166-PMSE-1

Cryogenic Ball Valves & Cryogenic Diverter Ball Valves

Part #

WC-C44-6666-PMSE-2

/A WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65

with Extended and Non-Extended Stem

Brass Body Part #

Stainless Steel Body Part #

Description

Size

—~
FLOWSERVE
SIVE

Part #
WC-CN44V1-6666-PMSE-1

Part #
WC-CN44-1166-PMSE-1

Repair Kit Part #

WC-C44-1166-PMSE-14 WC-C44-6666-PMSE-14 Cryogenic Ball Valve Extended Stem 1/4" NPT WC-CRK44PM-R8-12
WC-C44-1166-PMSE-38 WC-C44-6666-PMSE-38 Cryogenic Ball Valve Extended Stem 3/8" NPT WC-CRK44PM-R8-12
WC-C44-1166-PMSE-12 WC-C44-6666-PMSE-12 Cryogenic Ball Valve Extended Stem 1/2" NPT WC-CRK44PM-R8-12
WC-C44-1166-PMSE-34 WC-C44-6666-PMSE-34 Cryogenic Ball Valve Extended Stem 3/4" NPT WC-CRK44PM-R8-34
WC-C44-1166-PMSE-1 WC-C44-6666-PMSE-1 Cryogenic Ball Valve Extended Stem 1" NPT WC-CRK44PM-R8-1
WC-C44-1166-PMSE-112 WC-C44-6666-PMSE-112 Cryogenic Ball Valve Extended Stem 1-1/2" NPT WC-CRK44PM-R8-112
WC-C44-1166-PMSE-2 WC-C44-6666-PMSE-2 Cryogenic Ball Valve Extended Stem 2" NPT WC-CRK44PM-R8-2
WC-CN44-1166-PMSE-14 WC-CN44-6666-PMSE-14 Cryogenic Ball Valve Non-Extended Stem 1/4" NPT WC-CNRK44PM-R8-12
WC-CN44-1166-PMSE-38 WC-CN44-6666-PMSE-38 Cryogenic Ball Valve Non-Extended Stem 3/8" NPT WC-CNRK44PM-R8-12
WC-CN44-1166-PMSE-12 WC-CN44-6666-PMSE-12 Cryogenic Ball Valve Non-Extended Stem 1/2" NPT WC-CNRK44PM-R8-12
WC-CN44-1166-PMSE-34 WC-CN44-6666-PMSE-34 Cryogenic Ball Valve Non-Extended Stem 3/4" NPT WC-CNRK44PM-R8-34
WC-CN44-1166-PMSE-1 WC-CN44-6666-PMSE-1 Cryogenic Ball Valve Non-Extended Stem 1" NPT WC-CNRK44PM-R8-1
WC-CN44-1166-PMSE-112 WC-CN44-6666-PMSE-112 Cryogenic Ball Valve Non-Extended Stem 1-1/2" NPT WC-CNRK44PM-R8-112
WC-CN44-1166-PMSE-2 WC-CN44-6666-PMSE-2 Cryogenic Ball Valve Non-Extended Stem 2" NPT WC-CNRK44PM-R8-2
WC-C44V1-1166-PMSE-12 WC-C44V1-6666-PMSE-12 Cryogenic Diverter Ball Valve Extended Stem 1/2" NPT WC-CRK44PM-R8-12
WC-C44V1-1166-PMSE-34 WC-C44V1-6666-PMSE-34 Cryogenic Diverter Ball Valve Extended Stem 3/4" NPT WC-CRK44PM-R8-34
WC-C44V1-1166-PMSE-1 WC-C44V1-6666-PMSE-1 Cryogenic Diverter Ball Valve Extended Stem 1" NPT WC-CRK44PM-R8-1
WC-C44V1-1166-PMSE-112 WC-C44V1-6666-PMSE-112 Cryogenic Diverter Ball Valve Extended Stem 1-1/2" NPT WC-CRK44PM-R8-112
WC-C44V1-1166-PMSE-2 WC-C44V1-6666-PMSE-2 Cryogenic Diverter Ball Valve Extended Stem 2" NPT WC-CRK44PM-R8-2
WC-CN44V1-1166-PMSE-12 WC-CN44V1-6666-PMSE-12 Cryogenic Diverter Ball Valve Non-Extended Stem 12" NPT WC-CNRK44PM-R8-12
WC-CN44V1-1166-PMSE-34 WC-CN44V1-6666-PMSE-34  Cryogenic Diverter Ball Valve Non-Extended Stem 3/4" NPT WC-CNRK44PM-R8-34
WC-CN44V1-1166-PMSE-1 WC-CN44V1-6666-PMSE-1 Cryogenic Diverter Ball Valve Non-Extended Stem 1" NPT WC-CNRK44PM-R8-1
WC-CN44V1-1166-PMSE-112 WC-CN44V1-6666-PMSE-112  Cryogenic Diverter Ball Valve Non-Extended Stem 1-1/2" NPT WC-CNRK44PM-R8-112
WC-CN44V1-1166-PMSE-2 WC-CN44V1-6666-PMSE-2 Cryogenic Diverter Ball Valve Non-Extended Stem 2" NPT WC-CNRK44PM-R8-2
WC-C51-6666-PT150-3 Cryogenic Ball Valve Extended Stem 150# 3" 150 Flange WC-CRK44PT-3

Brass Body Options: For Socket Weld (SW) or Sweat Ends (TE) replace “SE” in the part number with “SW” or “TE”
Stainless Steel Body Options: For Socket Weld (SW) or Butt Weld (BW1) replace “SE” in the part number with “SW" or “BW1”

o

2 For all C4, C44, AND C51 CRYOGENIC BALL VALVES

é part numbers and information, see pages 37K 5-10
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Worcester Cryogenic Ball Valve

Part # Description

WC-C51-6666-PT150-3  Worcester Cryogenic Ball Valve Extended All Stainless Steel 3" 150# Flanged
WC-C51-6666-PT150-4  Worcester Cryogenic Ball Valve Extended All Stainless Steel 4" 1504 Flanged
WC-C51-6666-PT150-6  Worcester Cryogenic Ball Valve Extended All Stainless Steel 6” 1504 Flanged

For all SERIES 51/52 FLANGED BALL VALVES
part numbers and information, see pages 37M 2-6
in the Ratermann Cryogenics Catalog

Part #

WC-C51-6666-PT150-3

Image above depicts T-Handle
that is included with Valves.

Worcester Spring Return Pneumatic Actuators

Part #
WC-F39S-15N-8

Brass Body Part # Stainless Steel Body Part # Size Worcester Actuator Description Worcester Mounting Kits
WC-C44-1166-PMSE-14 WC-C44-6666-PMSE-14 1/4" NPT WC-F395-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK703S
WC-C44-1166-PMSE-38 WC-C44-6666-PMSE-38 3/8" NPT WC-F395-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK703S
WC-C44-1166-PMSE-12 WC-C44-6666-PMSE-12 112" NPT WC-F395-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK703S
WC-C44-1166-PMSE-34 WC-C44-6666-PMSE-34 3/4" NPT WC-F395-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK708S
WC-C44-1166-PMSE-1 WC-C44-6666-PMSE-1 1" NPT WC-F39S-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK708S
WC-C44-1166-PMSE-112 WC-C44-6666-PMSE-112 1-1/2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-C44-1166-PMSE-2 WC-C44-6666-PMSE-2 2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-CN44-1166-PMSE-14 WC-CN44-6666-PMSE-14 1/4" NPT WC-F39S-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK701S
WC-CN44-1166-PMSE-38 WC-CN44-6666-PMSE-38 3/8" NPT WC-F395-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK701S
WC-CN44-1166-PMSE-12 WC-CN44-6666-PMSE-12 1/2" NPT WC-F395-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK701S
WC-CN44-1166-PMSE-34 WC-CN44-6666-PMSE-34 3/4" NPT WC-F39S-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK707S
WC-CN44-1166-PMSE-1 WC-CN44-6666-PMSE-1 1" NPT WC-F395-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK708S
WC-CN44-1166-PMSE-112 WC-CN44-6666-PMSE-112 1-1/2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-CN44-1166-PMSE-2 WC-CN44-6666-PMSE-2 2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-C44V1-1166-PMSE-12 WC-C44V1-6666-PMSE-12 112" NPT WC-F395-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK703S
WC-C44V1-1166-PMSE-34 WC-C44V1-6666-PMSE-34 3/4" NPT WC-F395-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK708S
WC-C44V1-1166-PMSE-1 WC-C44V1-6666-PMSE-1 1" NPT WC-F39S-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK708S
WC-C44V1-1166-PMSE-112 WC-C44V1-6666-PMSE-112 1-1/2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-C44V1-1166-PMSE-2 WC-C44V1-6666-PMSE-2 2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-CN44V1-1166-PMSE-12 WC-CN44V1-6666-PMSE-12 1/2" NPT WC-F395-10N-8 Spring Return 80 PSI Actuator Size 10 WC-MK701S
WC-CN44V1-1166-PMSE-34 WC-CN44V1-6666-PMSE-34 3/4" NPT WC-F39S-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK708S
WC-CN44V1-1166-PMSE-1 WC-CN44V1-6666-PMSE-1 1" NPT WC-F395-15N-8 Spring Return 80 PSI Actuator Size 15 WC-MK708S
WC-CN44V1-1166-PMSE-112 WC-CN44V1-6666-PMSE-112  1-1/2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-CN44V1-1166-PMSE-2 WC-CN44V1-6666-PMSE-2 2" NPT WC-F395-25N-8 Spring Return 80 PSI Actuator Size 25 WC-MK715S
WC-C51-6666-PT150-3 3" 150 Flange ~ WC-F39S-33N-8 Spring Return 80 PSI Actuator Size 33 WC-MK728

Stock actuators are based on 80 PSI Air Supply (Other pressures available)

For all SERIES F39 PNEUMATIC ACTUATOR
part numbers and information, see pages 37N 2-7

=
o
1
(0]
(1]
0
.
(1]
‘
0
)
3
~
‘
o
<
-
<
(1]
("]
|

0
)
3
3
o
3
=3
(1]
3
("]

x

[0}

<

g

/A WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov g

For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65 ©
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Cryogenic Valve Configurations

Flowserve Worcester Controls cryogenic valves

are available in four basic body configurations;

C44 (1/4"-2"), CA4 Diverter (1/2"-2"),

C4 Wafer (3”-6"), and C51 Flanged (3”-6").

All four valve styles offer the same features: exclusive
Polyfill seats, all stainless steel construction, pressure-
safe stem, extension bonnet lengths, positive ball
cavity relief and low operational torques.

C44 — The Worcester cryogenic valve incorporates many
of the features of the Series 44 line of valves. Three-
piece construction makes it easy to install, versatile in
application and simple to maintain. By removing three
of the body bolts and loosening the fourth, the valve
may be swung out of line. In welded or soldered piping
systems, all four body bolts may be removed and the
center section lifted out for maintenance or replace-
ment. A variety of connections are available; screwed C44 Brass or Stainless Steel
end, socket weld, butt weld and solder/sweat ends.

C44 Diverter — The cryogenic diverter valve accepts
media through the bottom inlet port and directs it to
one of two side ports. There are two ball porting config-
urations; Porting No. 1 directs flow from one outlet port
to the other through a 90° rotation. Porting No. 2 diverts
media from one outlet port to the other through a 180°
rotation. With Porting No. 2, the flow can be turned off
by positioning the valve at 90° rotation. A Porting No.1
diverter valve can be automated pneumatically or electri-
cally. A Porting No. 2 valve may be operated by a Series
75 electric actuator. Bottom connection options are the
same as standard valve (except butt weld).
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C4 Wafer — The Worcester wafer is a flangeless cryo-
genic valve that mounts between ANSI Class 150 or 300
flanges. The extension construction is slightly different
than the smaller C4 valves and includes a two-piece
pinned stem extension and solid ring 15% glass-filled
TFE stem seals and a virgin TFE body seal. C4 Wafer C4 Flanged

C51 Flanged — The C51 is identical in internal construc-
tion to the wafer cryogenic valve. The body is cast with
ANSI Class 150 flanges.

Valves Without Stem Extension — Valves in all four Valves Without Stem Extensions

configurations are available without stem extensions for
intermittent cryogenic service.

Codes and Standards: Praxair® Specification GS-38 and
GS-40. Valves may comply with ANSI B16.34 if ordered
with V58 suffix. Brass and wafer valve bodies are not
covered by ANSI B16.34.

RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com 37K-5
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Flow Control

Throttling Control of Cryogenics

Worcester's characterized metal-seated control valves for
modulating service offer many advantages over traditional
globe valves for demanding cryogenic applications.

b _@

Rotary Concept

Eliminates expensive high-maintenance stuffing box
design of rising stem globe valves.

Eliminates the unbalanced, heavy actuators of extended
bonnet globe valves.

Reduces the size of the control valve package by one third.

Characterized Seats
¢ High accuracy
¢ High rangeability
e Class VI shutoff or better
¢ Modified characteristics for better control

e Smaller valve sizes than conventional globe valves

Lower Material Cost

For applications such as oxygen, the added cost is
significantly lower than globe valves.

Choice of Pneumatic or Electric Actuation

Pneumatic Series 39 actuators available with Pulsair® loop-
powered, intrinsically safe positioner or all-pneumatic
positioners for precise throttling control.

Economical, Series 75 electric actuators with Series DFP17
DataFlo™ positioner or Series DFC17 DataFlo controller
allow for dependable throttling control in colder
environments where moisture in the airlines can freeze
or in systems where compressed air is not available.

Easier direct electronic interface.

Characterized seat control valves for cryogenic service are
available through Worcester’s Custom Products
Department.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov

~—~
FLOWSERVE

Pneumatic and Electric Automation

Easy automation for on/off service is assured by our

Series 39 pneumatic or Series 75 electric actuators.

Both are backed by our exclusive two-year warranty.

The Series 39 actuator is the toughest and most versatile
rotary actuator available. Fail-safe capability, and mechanical
and proximity limit switches provide system safety and

valve position feedback.

Mount a Series 75 electric actuator and you have a high-
performance control valve package specifically designed for
computer or PLC control. A variety of options allow you to
select the performance criteria and feedback information
you desire. The Series 75 is available with TYPE 1, 4, 7

or 9 enclosures.

Series 39
Pneumatic Actuator

Series 75
Electric Actuator

Series 39 Pneumatic Actuator
with Pulsair Positioner

For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65

37K-6

RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com


http://www.P65Warnings.ca.gov
http://www.oehha.ca.gov/proposition-65
http://www.rmicryo.com
mailto:sales@rmicryo.com

L N
Flow Control 2]
FLOWSERVE K5
~ B
Specifications -
(o)
Body Temperature vs Bonnet Temperature 2_
o
1/4"- 2" Standard and Diverter Valves with ] —
— Extension Ambient Temperature 75°F Pressure/Temperature Ratings I
(94) 1000 (70 T T T T N
. 1%-2' 44 & CN44 Stainless Steel & Brass iy
e B0 {62 %-2' 044 & CN44 Divertr Stairlss Steel & Brass <
(38) -, EXTENSION TEMPERATURE
\ 800 (56 Q)
] - h
= (-18) 700 (49) ==F==_. =
:u_ \ Wafer ANSI Class 300, 3"-6" Brass, Stainless Stegl
% -100 N r'\E 600 (42) m
s (-74) =}
§ \ 2 500 (3) G
£ 200 NG 2 o -
E’ (-130) \ = 400 (28) o
g aw I g a0 ) Q
(-186) \ & o Flanged ANSI Class 150, 3'-6" Stainless Steel =
200 (14) Wafer ANS| Class 150, 36 Brass, Stainless Stezl
o5 BODY TEMPERATURE \ ) n<,
(-242) < 100 (7) z
- -400 -300 200 -100 0 100 180 8
200 400 0 00 200 300 400 5 (-242)  (-186)  (-130)  (-74)  (-18) (38) (82)
a4) (38) 8 (130)  (186)  (-M42) (298
Temperature °F (°C)
Body Temperature °F (°C)
Flow Coefficient

Cv Values and Equivalent Lengths of Pipe

Cy Equivalent Length of Schedule 40 Pipe (ft.)
Valve Size
C44 Diverter Wafer Flanged Cc44 C44 Diverter Wafer Flanged
Vo' 8 3 3.1 19.6
W 12 5 6.3 304
: 32 10 3.1 27.8
112 82 24 4.3 43.5
- § 120 36 F§- 227
- o 350 350 " 71
4 720 720 6.9 6.9
6 1020 1020 204 20.4

Pressure and Torque for Automated Valves

Before the actuator can be sized for any given valve application,
the amount of torque required by the valve must be determined.
The operating torque of the ball valve is influenced by a

number of factors. Some are design and materials related,
others are application (service conditions) related. Design

related factors include the type of materials of the valve seats
while application factors include system pressure, media, and
frequency of operation.

RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com 37K-7
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Dimensions
e %Eﬁ 1
1} i B |
1 —
! ‘|—I:::—""'__________._._..—"“\L B]
Pﬁr@] Hla L

g

Approx. Weight
. 0 e )

Valve Size

With Ext.  Without Ext. ~ With Ext. Without Ext. With Ext. Without Ext.
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e, 3%, % 2.54 7.86 6.53 5.5 7.87 1.76 1.75 44 3.0 11
(64.52) (199.6) (166) (140) (200) (44.7) (44.4) (11.8) (1.4) (05)
3 2.76 7.96 6.53 553 797 1.86 2.00 .56 15 1.8
(70.10) (202.2) (166) (140) (202) (47.2) (50.8) (14.22) (1.6) (0.8)
¥ 3.66 3.91 6.53 6.53 8.94 2.28 2.38 81 5.0 31
(92.96) (226.3) (166) (1.66) (227) (57.8) (60.4) (20.57) (2.3) (1.4)
115" 450 10.23 8.03 8.03 10.25 2.83 316 125 111 6.2
(114.30) (259.8) (204) (204) (260) (71.9) (80.3) (31.75) (5.0) (2.8)
' 494 10.41 8.03 8.03 10.44 3.02 3.56 1.50 144 9.5
(125.48) (264.4) (204) (204) {261) (76.7) (90.4) (38.10) (6.5) (4.3)
G
|
D
D,
I I
11} ‘ B |
i [* c
| b
. [ =
7] ' |
FORT ’—q| | ‘ R

Sl

c Approx. Weight - Ibs.
End Port  Bottom Port (kg.)
With Ext. Without Ext.  With Ext.  Without Ext. Dia. Dia. With Ext. Without Ext.

1% 2.54 7.86 6.53 5.53 7.87 1.76 1.75 2.25 .38 .34 3.2 16
64.52) (199.6) (166) (140) (200) (44.7) (44.4) (51.0) (9.70) (8.64) (1.5) (0.7)

%' 2.76 7.96 6.53 5.53 7.97 1.86 2.00 2.50 52 .50 38 20
(70.10) | (2022) (166) {140) (202) (47.2) (50.8) | 635 | (13.20) | (12.70) (1.7 (0.9)

3.66 8.91 6.53 6.53 8.94 2.28 2.38 3.06 .75 72 5.3 36
(92.96) (226.3) (166) (166) (227} (57.8) (60.4) (77.7) (19.10) (18.29) (2.4) (1.6)

114" 4.50 10.23 8.03 8.03 10.25 283 3.16 3.56 1.25 112 125 7.2
(114.30) (259.8) (204) (204) (260) (71.9) (80.3) 90.4) (31.75) (28.45) (5.7) (3.3)

2 4.94 10.41 8.03 8.03 10.44 3.02 3.56 3.94 1.50 1.38 14.7 96
(125.48) | (264.4) (204) (204) (261) (76.7) (90.4) | (100.1) | (38.10) | (35.05) (6.7) (4.4)

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Dimensions
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D G 1Di Approx. Weight - Ibs. (kg.)
iam. ;
With Ext. Without Ext.  With Ext.  Without Ext. With Ext. Without Ext.
3 4.50 5.31 15.38 3.88 18.73 7.22 22.0 5.88 2.50 27 21
(114.3) | (135) (391) (98.6) (476) (183.4) (559) (149) (63.5) (12.3) (9.5)
4 581 6.81 15.94 448 19.30 7.84 220 7.50 325 4 34
(1476) | (173) (405) (114) (490) (199.1) (559) (190) (82.5) (18.6) (15.4)
6 7.38 8.69 17.98 6.19 23.00 11.21 26.0 9.88 4.38 94 64
(187.5) | (221) (457) (157) (584) (284.7) (660) (251) (111.2) (42.7) (29)

C Diam. : 1] : Port Dia. Approx. Weight - Ibs. (kg.)
With Ext. Without Ext.  With Ext.  Without Ext. With Ext. Without Ext.
- § 8.00 3.62 3.06 15.38 3.88 18.73 7.22 22.0 2.50 46 39.5
(203.2) (91.9) (77.7) (391) (98.6) (476.0) (183.4) (549) (63.5) (20.9) (17.9)
& 9.00 4.00 403 15.94 448 19.30 7.84 220 3.25 69 62
(228.6) | (101.6) (102) (405) (114.0) {490.0) (199.1) (559) (82.5) (31.3) (28.1)
6 10.50 425 6.06 17.98 6.19 23.00 11.21 26.0 438 139 125
(266.7) | (108.0) (154) (457) (157.0) (584.0) (284.7) (660) (111.2) (63.1) (56.7)

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Flow Control

WC-CN44
T

How to Order

6 - P
N

L
FLOWSERVE
N

M SE - 34 - V58
il [ [ [

BODY:
PIPE ENDS CONNECTION SIZE VARIATIONS
WC-C44  with Stem 1- Brass 1- Brass P- Polyfill M- TFE Coated SE- Screw End any 14- 1/4” V5- Hydrostatic Testing
Extension _ : _ : Stainless Sch. pipe Brass or
' 6 g:e%lStalnless 6: gzeELIStalnless Steel 316 5.4 38- 3/8”
WC-CN44 without Stem SW- Socket Weld any
Extension Sch. Pipe Brass 12-1/2” V6- Source Inspection
or 316L S.S.1
SWO- Socket Weld OD 34-3/4
Tube 316L 5.5 1-1 V14- Handleless Valves
BW1- Butt Weld Sch. -6
TE- Solder/Sweat 112-11/2”
Ends. Brass only
Type K, L, or M 2-2" V32- Stainless Steel
Copper Tube Oval Handle
1/47 — 9"
Diverter (Porting option 1)
WC-C44v1  with Stem | 1- Brass 1- Brass P- Polyfill M- TFE Coated SE- chew_EndB any 12-1/2”
i ) . i ch. pipe Brass or
Extension | 6. 316 Stinlss | 6+ 316 Staness Stainless 36864 .34 | V36 Certficate of
WC-CN44V1 without SW- Socket Weld any Compliance
Etem . Sch. Pipe Brass 1-1”
xtension or 316L SST
? ing opti SWO- Socket Weld OD 112-11/2" | yag- Extended Lever
Dt g aton 2 ees | o
" Betension TE- Solder/Sweat -
Ends. Brass only
WC-CN44V2 without Type K, L, or M V58- B16.34
Stem Copper Tube Compliance
Extension
Wafer V59- Extended Oval
WC-C4  with Stem 1- Brass 1- Brass P- Polyfill T- TFE 151- between ANSI 3-3" Handle 1/4” - 2"
Extension | - 316 Stainless | 6- 316 Stainless 150# flanges s
| | - -4
WC-CN4  without Stem Stee Stee 3 ggtgrteﬁgnAlggl i
Extension 9 6 6" V60- Locking
Mechanism on
Std. Lever Handle
Flanged
WC-C51  with Stem 1- Brass 1- Brass P- Polyfill T- TFE 151- ANSI 150 (ANSI 300 3-3
Extension _ ; _ f available as a
6 g:;lstalnless 6: gzeE;IStalnless custom produc) Py
WC-CN51 without Stem
Extension 6- 6"
' I‘ 'IOST co“ 'I“ 'IOI“ Brass Body Part # Stainless Steel Body Part # Description Size
WC-C44-1166-PMSE-14 WC-C44-6666-PMSE-14 Cryogenic Ball Valve Extended Stem 1/4" NPT
WC-C44-1166-PMSE-38 WC-C44-6666-PMSE-38 Cryogenic Ball Valve Extended Stem 3/8" NPT
H WC-C44-1166-PMSE-12 WC-C44-6666-PMSE-12 Cryogenic Ball Valve Extended Stem 12" NPT
cryogenlc Ba" . WC-C44-1166-PMSE-34 WC-C44-6666-PMSE-34 Cryogenic Ball Valve Extended Stem 3/4" NPT
Valves & Cryogemc WC-C44-1166-PMSE-1 WC-C44-6666-PMSE-1 Cryogenic Ball Valve Extended Stem 1" NPT
H WC-C44-1166-PMSE-112 WC-C44-6666-PMSE-112 Cryogenic Ball Valve Extended Stem 1-1/2" NPT
Dl_verter Ba" va Ives WC-C44-1166-PMSE-2 WC-C44-6666-PMSE-2 Cryogenic Ball Valve Extended Stem 2" NPT
WIth EXtended and WC-CN44-1166-PMSE-14 WC-CN44-6666-PMSE-14 Cryogenic Ball Valve Non-Extended Stem 1/4" NPT
Non-Extended stem WC-CN44-1166-PMSE-38 WC-CN44-6666-PMSE-38 Cryogenic Ball Valve Non-Extended Stem 3/8" NPT
WC-CN44-1166-PMSE-12 WC-CN44-6666-PMSE-12 Cryogenic Ball Valve Non-Extended Stem 1/2" NPT
WC-CN44-1166-PMSE-34 WC-CN44-6666-PMSE-34 Cryogenic Ball Valve Non-Extended Stem 3/4" NPT
WC-CN44-1166-PMSE-1 WC-CN44-6666-PMSE-1 Cryogenic Ball Valve Non-Extended Stem 1" NPT
WC-CN44-1166-PMSE-112 WC-CN44-6666-PMSE-112 Cryogenic Ball Valve Non-Extended Stem 1-1/2" NPT
WC-CN44-1166-PMSE-2 WC-CN44-6666-PMSE-2 Cryogenic Ball Valve Non-Extended Stem 2" NPT
WC-C44V1-1166-PMSE-12 WC-C44V1-6666-PMSE-12 Cryogenic Diverter Ball Valve Extended Stem 1/2" NPT
WC-C44V1-1166-PMSE-34 WC-C44V1-6666-PMSE-34 Cryogenic Diverter Ball Valve Extended Stem 3/4" NPT
WC-C44V1-1166-PMSE-1 WC-C44V1-6666-PMSE-1 Cryogenic Diverter Ball Valve Extended Stem 1" NPT
WC-C44V1-1166-PMSE-112 WC-C44V1-6666-PMSE-112 Cryogenic Diverter Ball Valve Extended Stem 1-1/2" NPT
WC-C44V1-1166-PMSE-2 WC-C44V1-6666-PMSE-2 Cryogenic Diverter Ball Valve Extended Stem 2" NPT
WC-CN44V1-1166-PMSE-12 WC-CN44V1-6666-PMSE-12 Cryogenic Diverter Ball Valve Non-Extended Stem ~ 1/2" NPT
WC-CN44V1-1166-PMSE-34 WC-CN44V1-6666-PMSE-34 Cryogenic Diverter Ball Valve Non-Extended Stem ~ 3/4" NPT
WARNING: Cancer and Reproductive WC-CN44V1-1166-PMSE-1 WC-CN44V1-6666-PMSE-1 Cryogen!c D!verter Ball Valve Non-Extended Stem 1 NPT
T e T (T WC-CN44V1-1166-PMSE-112  WC-CN44V1-6666-PMSE-112  Cryogenic Diverter Ball Valve Non-Extended Stem  1-1/2" NPT
For further information on Proposition WC-CN44V1-1166-PMSE-2 WC-CN44V1-6666-PMSE-2 Cryogenic Diverter Ball Valve Non-Extended Stem 2" NPT

65, please go to

www.oehha.ca.gov/proposition-65

Brass Body Options: For Socket Weld (SW) or Sweat Ends (TE) replace “SE” in the part number with “SW" or “TE”

Stainless Steel Body Options: For Socket Weld (SW) or Butt Weld (BW1) replace “SE” in the part number with “SW" or “BW1”

37K-10
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Worcester Controls
Three Piece Ball Valves

Series 44, Series 45, Series 59

Experience In Motion
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Series 44 Ball Valves
Three Piece Ball Valves

Body-Mounted Actuator Design

Actuators for Worcester Controls Series 44 three-piece valves are
mounted on rigid, precisely machined, box-style brackets bolted
to the valve center section. This brings a number of advantages
to the valve user:

e Actuator loads are on the valve body;

e Actuators and brackets can be removed for service without
affecting valve or piping integrity;

e Easy access for stem seal adjustment;

* Inventory simplification. Mounting brackets are common to
three-piece and equivalent flanged valves.

11/4"-2"

~—~
FLOWSERVE

The range of
Worcester Controls’
seat materials is
unmatched and
includes Buna,
Neoprene, TFE,
Reinforced TFE,
Polyfill, Lubetal™,
High-per Fill and
UHMWRPE.

Multiple End Connections,
Seat and Seal Combinations

Available through a nationwide network of distributors,
Worcester Controls Series 44 quarter-turn ball valves and
replacement parts are stocked and ready to be adapted to
each individual application.

Features that make this tough, reliable ball valve so unique
include tight shutoff, smooth two-way flow, advanced seat
materials, a variety of interchangeable end connections,
swing away three-piece construction, and a design ready
for automation.

A variety of pipe ends, including socket weld, screw ends, butt
weld or any combination of these, enables Series 44 valves to
be adapted to fit standard and more unusual piping situations.
Series 44 (V67) valves can also be welded in place, fully
assembled with “G" graphite-coated 316 stainless steel body
seals and reinforced TFE, Polyfill, or High-per Fill® seats.

The range of Worcester Controls’ seat materials is unmatched
and includes Buna, Neoprene, TFE, Reinforced TFE, Polyfill,
Lubetal™, High-per Fill and UHMWPE. These seats easily handle
a great majority of industrial fluids with temperatures from
-50°F to +600°F including steam, chemicals, petrochemicals,
petroleum products, caustics and fluids containing solids, fibrous
or abrasive materials.

37L-2
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Series 44 Ball Valves

~~
FLOWSERVE
Three Piece Ball Valves ~ . "

Swing-Out Design For Easy Special Service and Approvals

Maintenance ) _
Underwriter Laboratory Listed

Flammable liquid shutoff (YRBX)

Gas shutoff (YRPV)

LP gas shutoff (YSDT)

Anhydrous ammonia shutoff (YQAR)

Compressed gas shutoff, including oxygen (YQNZ)

£

The Series 44 is especially well suited for use in piping systems Trim and Drain Valves (VQGU)
where line breaks are required and total entry into the line is

necessary. The center section can swing out, eliminating the Factory Mutual Approval for:
need to cut a valve out of line and having to replace both the Gas and Oil Safety Shutoff

valve and the pipe. Because of this design, the seats, seals and

ball can all be replaced quickly and easily without disturbing pipe Other Approvals

alignment. Acting as both a valve and a union, the Series 44 U.5.C.G. - United States Coast Guard
eliminates the need for a separate union. U.S.D.A. - United States Dept. of Agriculture
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Consult Ratermann Cryogenics when ordering
Tight Shutoff and Bidirectional Sealing approved valves.

Worcester's three-piece ball valves are designed to seal bidirec-
tionally against resilient seats. Relief slots assist in downstream
sealing and reduce torque. The ball is forced to the downstream
side under pressure and forced against the downstream seat to

Seat Pressure/Temperature Ratings

effect and maintain a seal. Consequently, the valve will give 1500
bubble-tight shutoff throughout a long service life even with 1400 1480 psig
seats of relatively non-resilient materials such as TFE or Polyfill.
The seats are also designed to perform a wiping action during 1300
each cycle—cleaning foreign materials off both the seat and 1200
ball, assuring leak-tight sealing.
1100
TFE
1000
2 900
2
s 800
2 700
e
- 600
500
400
Buna/Neoprene
Valve shown in closed position, full pressure 300 <
200 =
. _ 100 -
The downstream sealing of Worcester Controls’ three-piece 0 180°F 450°F
valves overcomes the two most common dn‘flcgltles in thg use 50 100 200 300 400 500 600
of conventional ball valves: seat damage and high operating
torque. A hole in the stem slot prevents any possibility of Media Temperature (°F)
damage due to trapped cavity pressure when the ball is open.

An optional ball cavity vent is available for specific applications.
The Flowserve Worcester Controls design results in smoother,
more efficient valve operation.

RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com 37L-3
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Series 44 Ball Valves FLOWSERVE
Three Piece Ball Valves N—’

e Maximum Temperature for Seals: Flow Coefficient
UHMWPE: 200°F Neoprene: 250°F | I b of Schedule 40
. ° . ° Valve Equivalent Length of Schedule 40 Pipe
Buna: 250°F EPR: 350°F Size < (feet)
TFE: 400°F Viton: 450°F Py s 0.9
TFE coated Graphite coated : -
Stainless Steel: 650°F Stainless Steel: 1000°F 12 8 31
e “R" (Reinforced TFE) and “P" (Polyfill) seats may be 34 12 63
used up to a maximum of 1480 psig as shown. Some 1" 32 3.1
decrease in optimum seat life may be expected in some 11/a" 46 63
cases above 1000 psig. :
112" 82 43
e TFE body seals are limited to 200°F temperature swings. i 120 75

(Thermal cycles)

e For high-pressure applications to 3000 psi, Flowserve
recommends the Series 4 three-piece valves with
Lubetal seats. For pressures to 5000 psi, specify the
Series H44 Dyn-O-Miser® valve with Lubetal or
High-per Fill seats.
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Caution: For high pressure media that are
highly flammable, explosive or toxic, consult
Ratermann Cryogenics.

NOTE: Standard Worcester Controls valves are
assembled with silicon-based break-in lubricant.
For other options, consult Ratermann Cryogenics.

Operating Torque for
Automated Valves

Valve Torque:

Before the actuator can be sized for any given
valve application, the operating torque required

for the valve must be determined. The operating
torque of the ball valve is influenced by a number
of factors—some are design- and materials-related,
others are application- (service conditions) related.
Design-related factors include the type and material
of the valve seats, while application factors include

system pressure, media and frequency of operation. B“bbles ﬂl'en"l' ﬂlWﬂys a good .I.hing‘

Find leaks fast with Ratermann Leak Check!

Designed to detect compressed gas leaks.

Ratermann Leak Check is designed to quickly []
identify leaks on contact. It works well with

small molecule gases such as Helium and

Hydrogen. Reduce product loss, find those

leaks fast and eliminate them. RATERMANN

ANUFACTORING, INC

4K DETECTION COMPOUY

Oxygen Sdfe,
Chemically Inert,
and Odor Free

PTFE Paste & Tape

FORMULA-8% is used by
thousands of welding and
general supply companies
and equipment
manufacturers

worldwide.

Pt # LC-1GAL Pt # LC-80Z

Call 1-800-264-7793

For additional
sizes and PTFE
tapes available
see page

) PTFE Tape for more information.
Pt # TAPE-1
: ‘ reliably
H PTFE Paste :
;Iﬁb-h RMANN Pt # OXY-PTFE-8 Spray bottle option available RAT E R M A N N

37L-4 RATERMANN Cryogenics T (844) 341-3433  F (844) 341-3444  Website: www.rmicryo.com  Email: sales@rmicryo.com



Series 45 Ball Valves
Three Piece Ball Valves

Compact, Large Diameter, Three-piece Ball Valves

Substantially Reduced Installation
and Maintenance Costs

For OEM equipment and packaged piping systems, Worcester
Controls Series 45 ball valves provide the best performance for
the least installed cost in the 2 1/2"-6" size range. Flanges are
an integral part of the valve design, providing savings in flanges,
nuts, bolts and labor. Three-piece construction also means that
the valve functions as both valve and union. This is a valuable
feature in welded piping systems where line breaks are required.

The Series 45 valves offer all the advantages of Worcester’s
Series 44 three-piece and Series 51/52 flanged valves:
downstream seat sealing, low operational torque, and bottom
entry, blowout-proof stem. Multiple stem seal rings in a deep
packing box assure zero leakage and Worcester Controls’ unique
seat design assures positive shutoff.

Quarter-turn for ease of operation.
Wrench indicates direction of flow.
Wrench extension may be fitted in
midposition or extended to either side.

Three-piece body
design. Serves as both
a valve and a union.

Unique stem seal
compensates
for wear and
temperature
fluctuations.

Easily

adaptable

Resilient seats to elther_
give bubbletight pneumatic
sealing. Unique or
design gives electric
low torque and actuators
zsg:rc ed seat for field

' mounting.
Available with

variety of pipe
ends: screwed,
socket weld or
butt weld.

Smooth two-way
flow path for
maximum CV.

Compact, safe, bottom Separate body seals
entry adjustable stem. prevent atmospheric
Cannot be removed leakage.

when valve is under

pressure.

~—~
FLOWSERVE
SIRVE

Easily Automated for On/Off
or Modulating Control

The lightweight, compact design of the Series 45 valves
combined with Worcester Controls’ own Series 39 pneumatic
actuators creates a control package that's small yet efficient.
Worcester Controls’ actuators are engineered to match the
performance of the valve for optimum power and safety.

A wide range of options is available to complement your
pneumatic or electric package, from computer compatible
controls to limit switches to Cycle Length Control. For

on/off or throttling applications, when used with a positioner,
the actuated 45 Series valve is a dependable, precise unit.
Because Flowserve Worcester Controls supplies all the
elements of your control packages, we are your single source
if you ever need replacement parts or service.
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Flow Coefficient

Valve C Equivalent Length of Schedule 40 Pipe
Size v (feet)
212" 240 5
3" 350 83
4" 7201 0.4
6" 1020 20.4

Body seals have pressure/temperature ratings that equal or
exceed the rating of the seat.

Seat Pressure/Temperature Ratings

800
56

720 psig

700
49

600
42

500
35

400
28

300
21

Pressure (psig / kg/cm?)

200
14

100
-

450°

-20 100 200 300 400 500
-29 38 93 149 204 260

Maximum Temperature (°F / °C)
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Serles_ 59 Full-Port Ball Valves FLOWSERVE
Three Piece Ball Valves N—’

0
(]
2
L]
>
—J Manual and aufo_mated ‘{alves for 1/4"-2" Series 59 valves are rated to ANSI Class 600. 3" and
g processes requiring maximum flow area 4" valves are rated to ANSI Class 300.
ywl  Full-port ball valves are recommended for processes requiring Flowserve Worcester Controls offers a complete line of
(el minimum restriction through piping, shutoff valves, and other pneumatic and electric automation packages for on/off or
n,- equipment. For example, pump inlet valves are often full-port throttling control, including the Series 39 twin piston
= valves. Full-port valves are also useful in systems handling pneumatic actuator and the Series 75 electric actuator.
E slurries, viscous fluids and fluids with residues, and where the . . . : :

capacity to pig lines is desired Series 59 full-port valves are available in a fire-rated configu-

| : ration AF59 in sizes 1/2", 3/4", 1", 1 1/2", and 2". Flanged
(=) ANSI Class 150 and 300 full-port valves are available in sizes
LN Py
1/2"-10".
n
lg
.
g Standardized center New, stronger
body mounting pad for handle design
actuators
High cycle life — ——

stem seals

. Stainless steel nameplate
Full ANSI B16.34 compliance m | to meet MSS SP-25

Heavy-duty bolting and
valve construction

Seat Pressurel/Temperature Ratings Flow Coefficient
Valve C Equivalent Length of Schedule 40 Pipe
1500 Size v (feet)
1400 1480 psig 114", 38" 8 0.9
12" 38 14
1300
3/4" 7 1.0
1200 1" 110 1.9
1100 114" 230 21
1000 112" 350 2.1
5 900 2" 600 21
£ 3" 1330 3.0
® 800 :
H 4" 2420 2.7
E 700
.- 600
500
400
300 Buna/Neoprene
= NOTE: Body seals have a pressure/temperature rating that
200 % equals or exceeds the seat. Oxygen service valves use
100 3 Polyfill in place of PEEK.
0 180°F
-90 100 200 300 400 500 600
Media Temperature (°F)
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Three Piece Ball Valves ~ -

Dimensions
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Series 44
inches / millimeters

IR T N B
.555 44 - 378 31
'

2.54 1.55 1.76 5.53 1.75 813 —
64.5 39.4 44.7 140 44.5 20.7 141 11.2 — — 9.6 9.4
% 2.54 1.55 1.76 5.53 1.75 813 .690 44 o - .503 .44
64.5 39.4 44.7 140 44.5 20.7 17.5 11.2 — _— 12.8 1.2
” 2.54 1.55 1.76 5.53 1.75 .813 .855 44 .510 44 .628 .56
64.5 39.4 44.7 140 44.5 20.7 21.7 11.2 13.0 11.2 15.6 14.2
e 2.76 1.64 1.86 5.53 2.00 969 1.065 .56 .760 .56 .878 .81
701 4.7 47.2 140 50.8 24.6 271 14.2 19.3 14.2 22.3 20.6
" 3.66 2.19 2.28 6.53 2.38 1.25 1.330 12 1.01 .56 1.129 .97
93.0 55.6 57.9 166 60.5 31.8 338 18.3 25.7 14.2 287 24.5
1% 4.16 2.38 2.47 6.53 2.70 1.63 1.675 12 1.26 .62 1.379 1.03
105 60.5 62.7 166 68.6 41.3 42.5 18.3 32.0 15.8 35.0 26.2
195 4.50 2.88 2.83 8.03 3.16 1.91 1.915 12 1.51 .62 1.629 1.15
114 732 71.9 204 80.3 48.4 48.6 18.3 38.4 15.8 41.4 29.2
5 4.94 3.06 3.02 8.03 3.56 2.22 2.406 84 2.01 .67 2.129 115
126 71.7 76.7 204 90.4 56.3 61.1 21.3 511 17.0 54.1 29.2

Continued on next page

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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§ Series 44 Ball Valves FLOWSERVE
= Three Piece Ball Valves N—"
>
g Dimensions continued from previous page
<
<
0
- s
a | r 1 ]
: H K M LD 0D
i | I (I |
c
.9 L =l | N
7))
c
) Socket weld 0.D. Tube End* Tube End TE Butt Weld BW
E SW SWO K, Lor M Sch. 5, 10 (Stainless Steel)
= (Copper Tube) Sch. 40, 80 (Carbon Steel)

(a]

* The inside configuration of 0.D. tube pipe ends varies by size and material.

NOTE: For XBO and TC ends, call Ratermann Cryogenics.

Series 44 (continued)
inches / millimeters

Buit Weld Stainless Steel Butt Weld Carbon Steel

| BWSSch.5 | BWISch.10 | BWASch. 40 |  BWSSch.80 |
00| 10| 00D | D | 00| D | 00 | LD |
o= = .55 .406 .550 344 — —

” 44 1.10
— — 14.0 10.3 14.0 87 — — 112 50
i — - 67 547 670 516 — — 44 1.10
- = 17.0 13.9 17.0 134 - = 11.2 50
@ 840 710 .84 672 840 625 840 550 44 1.10
21.3 18.0 21.3 171 21.3 15.9 213 14.0 11.2 a0
" 1.05 920 1.05 875 1.05 812 1.05 753 56 1.75
26.7 234 26.7 22.2 26.7 206 20.6 26.7 14.2 79
" 1.31 1.18 1.31 1.0 1.31 1.05 1.31 957 .81 3.10
333 30.1 33.3 278 333 26.6 33.3 24.3 20.6 141
o 1.66 1.53 1.66 1.44 1.66 1.38 1.66 1.27 1.00 4.50
422 38.9 42.2 36.5 42.2 35.1 422 323 254 2.04
o 1.01 177 1.91 1.67 1.01 1.59 1.91 1.52 1.25 6.20
485 45.0 485 425 485 405 485 38.6 31.8 2.82
> 2.38 2.24 2.38 215 2.38 2.06 2.38 1.03 1.50 9.50
60.5 57.0 60.5 545 60.5 52.4 60.5 489 381 4.3

Dimensions are for reference only. For tolerances, consult Ratermann Cryogenics.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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i »)
Series 45 Ball Valves =
- FLOWSERVE §
Three Piece Ball Valves N— =
S
2.
Dimensions &
7)]
1
7
)
| D =
0
JEN— - — - ("]
'S
L I [ “II m
| ] ! =
Ts
I & @ u | o
E —
| <
K o e D — Port Dia - —+— e ¥ g
) 1 <
()
(")]
71 ]
— B ——
L —J— A
Series 45
inches / millimeters
Valve
Size
2.00 5.86 2.86 5.58 8.82 2.92 5.84 6 X 720 4.92 1.25 2.75
50.8 148.8 726 1417 224.0 74.2 148.3 : 1249 38 69.9
2.50 6.66 3.28 7.22 22.00 3.88 6.44 5.50 1.75 3.38
" ;A
3 63.5 169.2 833 183.4 5588 98.6 163.6 $x k-2 139.7 445 85.9 W0
" 3.25 8.4 4.28 7.84 22.00 4.48 812 z 6.87 1.75 3.38
‘ 826 213.6 108.8 1991 5588 113.8 206.2 SR 174.5 445 85.9 -
438 | 1175 | 575 | 11.21 | 26.00 | 619 | 11.12 937 | 3.00 | 4.00
. 34—
8 1.3 2985 146.0 2847 660.4 157.2 282 .4 8x%-10 238.0 76.2 101.6 Mi2

'. suckot welg | WO | wegn
S O o o

oy |13 117 | 2.90 | 2.87 | 2.64 | 2.87 | 2.47 | 21.0 5 0.0.1.0.
; 18.5 13.9 2[].[] 29.7 74.2 729 67.1 729 63.2 953 | & |
5 |65 ] 75 | 88 [ 131353350 [325]350]307] 300 :
165 | 191 | 224 [ 333 [ 86 [ 89.9 [ 825 [ 888 | 770 | 13.56
.| 65 | .75 | .88 | 1.56 | 4.53 | 4.50 | 4.26 | 4.50 | 4.03 | 50.2 ~R
. 165 [ 191 | 224 [ 396 [ 1150 [ 1143 [ 108.2 [ 1143 [ 1020 227
g | 108|112 |1.39 | 200 | 665 | 6.63 | 6.36 | 6.63 | 6.07 | 801
262 | 284 | 35.3 | 508 | 168.9 | 168.3 [ 161.5 | 168.3 | 154.3 | 36.33

Dimensions are for layout purposes only. For tolerances, contact Ratermann
Cryogenics. Metric dimensions are converted from standard English.

21/2" 3"_611

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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- Series 59 Ball Valves FLOWSERVE
% Three Piece Ball Valves S~
>
4 Dimensions
L)
To] |« D =
(7,] P e T e = L
b N\ f
= - FC%f‘
[, ¢ i
v
| v T‘DI \P7 Y
g Part}_A@{ LP
i) |
2 [e— G —>
7] B A 1
E
a F—D—-l
CI_ —‘1 L
) — O T 1 1
H M [D. 0D
—— i | L | |
el Y L _I—-

-
Socket Weld  Tube End TE Butt Weld BW

SW {Brass Only) Sch. 10 Stainless Steel
Sch. 40 Carban Steel

k==

Series 59
inches / millimeters
Butt Weld Butt Weld &
“'. e
AN R T N X '
@ 254 | 155 | 1.76 | 5.53 | 1.75 | .813 | .555 | .440 | .378 | .370 | .550 | .406 | .550 | .344 | .440 | 1.10
6452 | 394 | 447 | 1405 | 445 | 207 | 141 11.2 96 | 940 | 144 | 103 | 144 87 11.2 05
o' 2.54 | 155 | 1.76 | 553 | 1.75 | .813 | .690 | .440 | .504 | .449 | .670 | .547 | .670 | .516 | .440 1.10
6452 | 394 | 447 | 1405 ] 445 | 207 | 175 | 11.2 | 128 | 11.2 1770 38 ] 170 | 131 1.2 0.5
" 276 | 1.64 | 1.86 | 5.53 | 2.00 | .969 | .855 | .440 | .628 | .560 | .B40 | .672 | .B40D | .625 | .560 1.80
701 447 14724 | 1405 ] 508 | 246 | 217 | 112 [ 156 | 142 | 21.3 171 213 | 159 | 14.2 0.82
% 366 | 219 | 2.28 | 653 | 2.38 | 1.25 | 1.07 | .560 | .878 | .810 | 1.05 | .875 | 1.05 | .812 | 0.81 3.10
9296 | 556 | 5791 | 1659 | 605 | 318 | 271 142 (223 | 206 | 267 | 222 | 267 | 206 | 206 1.41
1 416 | 2,38 | 2.47 | 653 | 270 | 163 | 1.33 | .720 | 113 | .97 131 | 1.09 | 131 1.05 | 1.00 4.50
105.7 | 605 | 6274 | 1659 | 686 | 413 | 338 | 183 | 287 | 246 | 33.3 | 278 | 33.3 | 266 | 254 2.05
14 450 | 2.88 | 283 | 803 | 3.16 | 191 | 1.68 | .720 | 1.38 | 1.03 | 1.66 | 1.44 | 1.66 | 1.38 | 1.25 6.20
1143 | 73.2 | 7188|2040 | 80.3 | 484 | 425 | 183 | 350 | 252 | 422 | 36.5 | 422 | 351 31.8 2.81
1% 494 | 3.06 | 3.02 | 803 | 3.56 | 222 | 1.92 | .720 |1.63 | 115 | 1.91 | 1.67 | 1.91 | 1.59 | 1.50 9.50
1255 | 777 | 76.71 | 2240 | 904 | 56.3 | 486 | 183 | 414 | 292 | 485 | 425 | 485 | 405 | 381 | 4.31
o 5.86 | 4.56 | 5.58 | 8.82 | 4.57 | 2.86 | 2.41 | .840 238 | 215 | 2.38 | 2.06 | 2.00 | 25.00
149.0 | 116 [ 1420|2240 116.0 ] 726 | 61.2 [ 2134 | — i 605 | 545 | 605 | 523 | 508 1.3
3 7.54 | 6.31 | 7.84 |22.00| 8.13 | 4.28 | 3.54 | 1.:1 =3 — 3.50 | 3.25 | 3.50 | 3.07 | 3.25 | 50.20
191.0 | 160.3 | 199.0 | 558.8 | 206.0 | 108.0 | 89.9 | 33.27 880 | 8255 88.9 | 7798 | 8255 | 228
e 11,75 | 8.96 | 11.21 | 26.00 | 1113 | 5.75 | 4.53 | 1.56 = = 450 | 4.26 | 4.50 | 4.03 | 4.03 | 80.10
298.0 | 2279 | 284.0 | 660.0 | 282.0 | 146.0 [ 1151 | 39.62 1143 | 108.2 | 1143 | 1024 | 1024 | 36.4

Dimensions are given for layout purposes only. For tolerances, consult Ratermann Cryogenics. Metric equivalents are
converted from Standard English.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Three Piece Ball Valves

How to Order - Series 44

Series 44
BODY: BALL:
SERIES PIPE ENDS STEM SEAT
WC-44 1- Brass 1- Brass B- Buna
4- Carbon (chrome plated) | . Ngoprene
Steel 4- Carbon Steel 3
T- TFE
6 316 (chrome plated) R- Relnforced
Stainless 6- 31655, T oree
A- Alloy 20 7- Monel P- Polyfil
A= Alloy 20 U- UHMWPE
C- Hastelloy C | x.. pigh-per Fil
Y- Lubetal

~—~
FLOWSERVE
SIRVE

BODY
I1ZE
SEAL END TYPE S OPTIONS
B- Buna SE- Screwed Pipe Ends 14- 1/4” | (blank) Built with
N (NPT) Any Sch. Pipet Level Handle
N-Neoprene Carbon Steel, 38- 3/8”
T- TFE Stainless Steel Alloy E- No Handle
E- EPR . 12-1/2” valve built for
! Butt Weld (BW) ends: automation
V- Viton BW1- Stainless Steel Sch. 10 | g4 a/4»
M- 3T1Fg gosa‘ed BW4- Carbon Steel Sch. 40 A- No Handlett
> BW4- Stainless Steel Sch. 40 1-1
G- Graphite — ) B- No Handlett
Coated BWS5- Stainless Steel Sch. 5 | 1 14. 1 1/4”
316 S.8. BWS- Carbon Steel Sch. 80 G- Stem Grounding
U- UHMWPE 112-11/2" Spring
TE- Solder/Sweat Ends .
Brass — Type K, L, or 2-2" K- Locking Handle
M Copper V- Vacuum Service
SW- Socket Weld Ends, Prep
Any Sch. Pipet,
Carbon Steel, Stainless X- Oxygen Service
Steel, Alloy 20 Prep
SWO- Socket Weld Ends OD
Tube S.S.
(not available in 1/4”
and 3/8” sizes)
TC- Quick Disconnect
XBO- Extended Butt Weld
NP- No Pipe Ends, body
bolts and nuts

**Variations (V-Numbered Options) are noted at the end of
the order number if needed. Leave blank if no variations. See
list to the right for details.

NOTE: TO ORDER V67 WELD-IN-PLACE VALVES: Series 44 valves
with “G" body seals and seats of Reinforced TFE (R), Polyfill (P),
or High-per Fill (X) may be welded in a line in the assembled
condition.

Add V58 to ordering code if full B16.34 compliance is required.

Full ANSI B16.34 compliance requires a hydrotest and certified
material test reports.

ORDERING EXAMPLE: 11/4" Series 44 valve with 316 S.S. body,
ball and stem, TFE seats and seals, and socket weld ends.

EXTERNALS: Externals, including handles, are normally con-
structed of zinc plated carbon steel. Handles are vinyl coated.
When required, the body bolts, nuts, retaining nut, handle nut,
lock washer, stop pin and handle are also available in stainless
steel by special order (S-7 suffix in ordering code), and come
standard when ordering 4466 Stainless Steel or 44AA Alloy 20
valves.

tAIl IPS schedules of stainless, carbon and alloy steel pipe, S.PS.
copper pipe and red brass pipe.

t1To order a Series 44 valve for use with: 34 or 36 actuators,
use prefix ordering code “A”. EXAMPLE: 1" A 4446 6 PMSE, or
with 39 or 75 actuators, use prefix ordering code “B”.

/\ CAUTION: Ball valves can retain pressurized media
in the body cavity when closed. Use care when
disassembling. Always open valve to relieve pressure
prior to disassembly.

Variations (V-numbers): Listing of V-Number Descriptions

V3  Upstream Relief Hole

V5  Hydrostatic Testing

V6  Source Inspection

V17 Grounding Thrust bearing

V20 Oxygen Service

V32 Oval Handle

V33 Oxygen Service without Source Inspect.
V36 Certificate of Compliance

V37 Certificate of Compliance and Hydro Testing
V38 Assemble without Lubricant

V46  Silicon-free Lubricant

V48 Extended Lever Handle

V58 B16.34 Compliance

V59 Extended Oval Handle

V60 OSHA Lockout

V67 Weld-in-Place Valves

V72 Cert. of Comp. European Pressure

V73 Valves or repair kits with cavity filler seat
V74 CMTRs and Hydro Testing and report
V77 CMTRs

m
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~,
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o
Qo
0]
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Monel® is a registered trademark of Inco Alloys International. Hastelloy® is a registered trademark of Haynes International. Tri-Clamp®

WARNING: Cancer and Reproductive Harm —
www.P65Warnings.ca.gov

For further information on Proposition 65, please
go to www.oehha.ca.gov/proposition-65

is a registered trademark of Ladish Co. Viton® is a registered trademark of E.I. duPont. Polyfill® is a registered trademark of Flowserve
Corp. Lubetal™ is a trademark of Garlock, Inc. ACCESS™ is a trademark of Flowserve Corp. Alloy 20® is a trademark of CRS Holdings,
Inc. Pulsair® is a registered trademark of Flowserve Corp. High-per Fill® is a registered trademark of Flowserve Corp. Dyn-O-Miser® is a
registered trademark of Flowserve Corp. Viton®, PTFE, and Delrin® are registered trademarks of The DuPont Company.
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Three Piece Ball Valves F@SERVE
How to Order - Series 45 —
Series 45
WC-45 - 66 66 - R T SE - 4
T iR 1 1 iR iR

END TYPE

BO
PIPE ENDS

SERIES

WC-45 | 4- Carbon Steel | 6- 316 S.S. T- TFE T TFE SE- Screw Ends 212-21/2
6- 316 Stainless R- Reinforced TFE | M- TFE Coated SW- Socket Weld 3.3
Steel P- Polyfill &3 anly | BWA- ButtWeld Carbon Steel Sch. 40 .
U- UHMWPE BW1- Butt Weld Stainless Steel Sch. 10 4-4
@1/2" only) | U UHMWPE _ )
Y @21/2” only) | NP- No Pipe Ends 6-6

“*Variations (V-Numbered Options) are noted at the end of the order number if needed. Leave blank if no variations. See list below for details.
Ordering example above depicts: A 4" Series 45 Valve with a 316 Stainless Steel Body, Pipe Ends, Ball and Stem, Reinforced TFE and TFE Seals, with Screw Ends.
Variations (V-numbers): Listing of V-Number Descriptions

Blank - No Variations
V3 - Upstream Relief Hole

V20 - Oxygen Service Source Inspection
V33 - Source Inspection

V73 - Valves or repair kits with cavity filler seat
V74 - CMTRs and Hydro Testing and report

V5 - Hydrostatic Testing

V6 - Source Inspection

V14 - Handleless Valve

VA7 - Grounding Thrust Bearing
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How to Order - Series 59

Series 59
WC-59 - 66 66
_|_

V36 - Certificate of Compliance

V77 -CMTRs

V37 - Certificate of Compliance & Hydro Testing

V46 - Silicone Free Lubricant
V51 - High Cycle Stem Build

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65

SwW
T

114
T

-

BODY:
SERIES PIPE ENDS END TYPE OPTIONS
WC-59 1- Brass 1- Brass B- Buna B- Buna SE- Screw Ends 14- 1/4” | (blank) Built with
4- Carbon Steel | 6- 316 S.S. N- Neoprene N- Neoprene SW- Socket Weld 28- 38" Level Handle
6- 316 Stainless T- TFE T- TFE TE- Tube End (brass only) E- No Handle valve built
Steel R- Reinforced | E- EPR 12-1/2" for automation
TFE V- Viton BW4- Butt Weld Carbon
P- PO'y'fI" M- TFE Coated Steel Sch. 40 34- 3/4” A- No Handlett
U- UHMWPE 31658 BW1- Butt Weld Stainless
- Steel Sch. 10 1-1” B- No Handlett
X- High-per Fill G- Graphite — _ : .
Y- Delrin AF Coated NP- No Pipe Ends 114- 1 1/4” G- Stem Grounding
316 S.S. Spring
U- UHMWPE nz-112n | g Locking Handle
2-2" V- Vacuum Service Prep
X- Oxygen Service Prep
4- Carbon Steel 6- 316 S.S. T- TFE T- TFE SE- Screw Ends 2-1/4” E- No Handle valve built
6- 316 Stainless R- Reinforced | Z- Graphite SW- Socket Weld 5 g for automation
Steel TFE (2” only) - . .
- Polyfl BW4- Butt Weld Carbon ) V- Vacuum Service Prep
Steel Sch. 40 4-172 X- Oxygen Service Prep
BW1- Butt Weld Stainless
Steel Sch. 10
NP- No Pipe Ends

**Variations (V-Numbered Options) are noted at the end of the order number if needed. Leave blank if no variations. See list below for details.

Ordering example depicts 1)4" Series 59 with 316 stainless steel body, pipe ends, ball and stem, reinforced TFE seats, TFE body seals, and socket weld ends.
11 To order a Series 59 Valve for use with: 34 or 36 actuators, use prefix ordering code "A". Example: 1" A 5946 PMSE. With 39 or 75 actuators, use prefix

ordering code “B".

Variations (V-numbers): Listing of V-Number Descriptions

V 3 - Upstream Relief Hole

V' 5 - Hydrostatic Testing

V 6 - Source Inspection

V14 - Handleless Valve (2"-4")

V17 - Grounding Thrust Bearing

V20 - Oxygen Service

V32 - Oval Handle (%4'-1%")

V33 - Oxygen Service without Source Inspect.

V36 - G

V3is - A
V46 - Si

V51-H
V58 -8B

ertificate of Compliance

V37 - Certificate of Compliance & Hydro Testing

ssemble without Lubricant
ilicon Free Lubricant

V48 - Extended Lever Handle (%4"-1%%")

igh Cycle Stem Build (2°-4")
16.34 Compliance

V59 - Extended Oval Handle (%4"-11%")

VB0 - 0SHA Lockout (W'-11%")

VBT - Weld-in-Place Valve (14°-11¢")

V72 - Cert. of Comp., European Pressure
Equipment Directive Conformance

V73 - Valves or repair kits with cavity filler seat

V74 - CMTRs and Hydro Testing and report

V77 - CMTRs

37L-12
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Series 51/52 Flanged
Ball Valves

Standard and Anti-Static Valves
in ANSI Class 150 and 300
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Series 51/52 Flanged Ball Valves

~—~
FLOWSERVE

Designed to Automate, Control, Contain and Shut Off Your Process

lowserve’s Series 51/52 is a standardized line of flanged ball

valves in sizes ¥»'-10" with flange ratings of ANSI Class 150 and

300. The combination of elements of this standardization
provides a manually operated or automated valve which exceeds the
production requirements of your process. Such requirements include
high-cycle operation, pressure integrity, material compatibility, speed of
operation, automatic control and high temperature endurance.

Tight Shutoff

Series 51/52 valves are two-way flow ball valves designed to seal bi-
directionally against resilient seats. The ball is forced downstream under
pressure against the downstream seat to effect and maintain a seal. The
resiliency of the seats is a result of design as well as the characteristics
of materials used. Consequently, the valve will give bubble-tight shutoff
throughout a long service life. The seats are also designed to perform a
wiping action during each cycle. This wiping action cleans foreign
materials off both the seat and ball, assuring leak-tight sealing.

A pair of unique seats with relief slots makes downstream sealing
possible. The result is less friction, lower operating torque, less seat
wear, and longer service life. The unique seats also permit the valve to
operate at a higher pressure differential with lower torques than double-
sealing valves in which there is sealing between both seats and the ball.

Downstream sealing prevents seat damage and lowers operating torque
while providing full bidirectional capability. The Flowserve design results
in smoother, more efficient valve operation.

Leak-Tight Stem Design

Flowserve’s Series 51/52 valves outperform globe and gate valves. Not
only are they easier to automate, best of all, they won’t leak as sliding
stem valves often do. The no-leak rotary stem seal features a bottom-
entry, adjustable, self-compensating stem design. A hole in the ball’s
stem slot prevents any possibility of damage due to trapped cavity
pressure when the ball is open. The stem seal package consists of one
or two thrust washers and one or a series of stem seal rings, depending
on valve size. On /,"-2" valves, a pair of Belleville washers acts as a
spring to compensate for wear and thermal expansion. On larger valves,
the deep stuffing box with additional packing provides resiliency.

Performance to Match Your Process

A wide variety of body, seat and seal materials coupled with advanced
seat technology means dependable, high-cycle control on steam,
petroleum products, chemicals, and abrasive liquids.

Series 51/52 flanged ball valves are used for manual on/off operation
with lever handles or gear operators. They are also easy to automate
pneumatically or electrically. In addition, these valves can be very
flexible in operation. You can open and close them as frequently

as necessary and at any speed you choose. Closing too rapidly,
however, may cause pressure shock (hammer) in the piping system.

As for special applications, Flowserve can provide flanged valves to handle
them. Special applications include toxic chemicals, cryogenics, viscous
fluids, vacuum sealing, chlorine, steam and high-cycle production.

For the Series 51/52 solution to your control problems, contact your
local Worcester Controls stocking distributor or area sales manager.

* One-Piece Body Construction

¢ High-Cycle Stem Seals

e Compact, Safe, Blowout-Proof Stem

¢ Smooth, Two-Way Flow Path

* Unique Seat Design Downstream Sealing
e Separate Body Seal

e 150# or 300# ANSI Flanges

e Pre-Drilled Mounting Pad For Actuation

37M-2
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Series 51/52 Flanged Ball Valves FLOWSERVE
Features and Benefits -

wn
()
:l
()
(7]
Sizes: 1 94010 1% 2, 3", 4", 6", 8", 10" Body Seals: TFE, Buna (through 8"), Viton® (through 8"), ﬂ
: Graphite (3'-10"), EPR (/."-2"), =
Flanges: Series 51 — ANSI 150# 316 'S" Gasket (%'—2") UHMWPE (/,'—8" Ul
Series 52 — ANS| 300# (=21, (=8 N
o Ball: 316 S.S., Monel (through 8"), Alloy 20 m
Body Materials: Cast Carbon Steel to ASTM A216 (through 4"), Hastelloy C (through 8") (]
Grade WCB 5
Cast Stainless Steel to ASTM A351 End Plug: Retention bolt style (3'-10"), threaded style (72'-2") [l
Grade CF8M (316) _ o S ®
Ductile Iron to ASTM A536 Operation: 1.'-8" with handle. 10" supplied without handle. Q.
(Series 51 3'=8" only) For use with gear operators and electric or (o]
pneumatic actuators. o
Thrustbearing: (%'-2" only) Polyfill® or UHMWPE . : -
(3"_1 0" only) 259, glass filled TFE Standards: ANSI B1 610, face-to-face dimensions <
ANSI B16.5, 150# and 300# flange dimensions 9_3
Stem: One-piece bottom-entry design. 316 S.S. stem MSS SP-72, ball valves for general service <
available with all body materials and sizes. Alloy 20° NACE MR-01-75, Pipeline valve standard for sour g

(through 4"), Monel® (through 8"), Hastelloy® C gas service (/2'-8" only).
(through 8") API 6D, Pipeline valves (2'-8" carbon steel and -

stainless steel). Specify V-39 option.

Stem Seals:  (1'=2") Polyfill or UHMWPE e s g_
(3-10%) 15% glass filled TFE MSS SP6 flange finish (125-250 Ra) <
Seats*: TFE, Reinforced TFE, Polyfill and UHMWPE oy [AI0El Arparovel or O & B ety o

Shutoff. Consult Ratermann Cryogenics.

NOTE: Certifications to above standards are available upon request.
Specify when ordering.

Pressure/Temperature Rating C, Data
800 C.S. 3004# NOTE: Max. working Equiv. Length of
pressure/temperature Sched. 40 pipe,
limited by both flange Valve Size Cy feet
700 —S:5-300# rating, seat and body
seal capability. %" 8 3.9
— UHMWPE -
=y 600 % 12 8.7
7
E RTFE r 32 3.6
®
S °00 7 19" 82 3.7
7] TFE
g 400 N 2 120 6.5
o POLYFILL s 250 71
300 C.S.150#
— 4 720 6.9
S.S. 150#
200 6" 1020 20.4
8" 1800 37.7
100
10" 2970 42.6
20 0 100 200 300 400 500 600
(38)  (93) (149) (204) (260)
Variation (V-Numbered Options)
V3 Upstream Relief Hole V37  Certificate of Compliance & Hydro Testing
V5 Hydrostatic Testing V39  API-6D Approved Valves (2'-8")
V6 Source Inspection V46  Silicone Free Lubricant
V14 Handleless Valves (3'-8") V48  Extended Lever Handle (/-"-2")
V17 Grounding Thrust Bearing V51  High Cycle Stem Build (3'-8")
V20  Oxygen Service (1.'-2") V58 B16.34 Compliance
V32  Oval Handle (7.'-2") V59  Extended Oval Handle (7.'-2")
V33  Oxygen Service w/o Source Inspect. (1."-2") V66  Certificate of Compliance for European Valve Orders
V34  51/52 Threaded End Plug (3'-8") V72 Cert. of Comp. for European Pressure Equipment Directive Conformance
V36 Certificate of Compliance
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Series 51/52 Iflanged Ball Valves FLOWSERVE
Dimensions — inches (mim) — See Page 37M-5 for Class 150 and 300 flange dimensions —

Dimensions

L NI . H{Ej_l

N | |
B (51) |
"B, (52) | S
: _
%II_ZII A B —]
Threaded End Plug Retention 3.._1 0..

(shown with antistatic option 3"-10" AF 51/52 only)
Bolted End Plug Retention
(Threaded Retention availahle)
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51,AF51 52,AF52 Weight Ib. (kg)
51/AF51 52, AF52

" 44 425 5.50 181 | 231 553 94 1.55 2.88 59 45 55
(11.2) | (108.0) | (139.7) | (46.0) | (58.7) | (1405) | (23.9) | (39.4) | (73.2) (15.0) (2.0) (2.5)

" 56 162 6.00 104 | 244 | 553 1.03 164 2.98 83 6.6 75
i (14.2) | (117.4) | (152.4) | (493) | (62.0) | (1405) | (26.2) | (@1.7) | (75.7) (21.1) 3.0) (3.4)
I 81 5.00 6.50 225 | 2.75 | 653 127 2.19 3.40 1.05 7.9 95
(20.1) | (127.0) | (165.1) | (57.0) | (70.0) | (165.9) | (32.3) | (55.6) | (86.4) (26.7) (356) (4.3)

| 15 6.50 7.50 245 | 2.95 | 8.0 1.73 2.88 458 163 13.0 16.1
(31.8) | (165.0) | (109.5) | (62.2) | (749) | (205.7) | (43.9) | (731) |(116.3) (41.4) (5.9) (7.3)

> 150 7.00 8.50 267 | 817 | 8.0 1.02 3.06 477 2.01 181 221
(38.1) | (178.0) | (215.9) | (67.8) | (805) | (205.7) | (488) | (77.8) |(121.2) (51.1) (8.2) (10.0)

- 250 8.00 1112 | 362 22.0 3.88 5.69 7.02 3.06 395 50
(63.5) | (2032) | (282.6) | (92.0) | — | (558.8) | (98.6) | (144.5) |(183.4) (77.7) (17.9) (22.7)

v 3.25 9.00 1200 | 4.00 22.0 448 6.31 7.84 403 62 80
(82.6) | (228.6) | (304.8) |(101.6) | — | (558.8) |(113.8) | (160.3) |(199.1) | (102.4) (28.1) (36.3)

5 438 | 1050 | 15.88 | 4.25 26.0 6.19 8.96 11.21 6.06 125 150
(111.3) | (266.7) | (403.3) |(108.0) | — | (660.4) |(157.2) | (227.6) |(284.7) | (153.9) (56.7) (68.0)

5 560 | 1150 | 1650 | 569 26.0 7.28 10.05 | 12.31 8.00 184 225
(1445) | (292.0) | (4191) |(1445) | — | (660.4) |(184.9) | (255.3) |(312.7) | (203.2) (83.5) (102.1)

1o | 738 | 1300 | 1800 | 712 = 9.28 12.76 = 10.00 310 490
(187.5) | (330.2) | (457.0) |(180.9) | — — (235.7) | (324.1) — (254.0) (139.5) (220.5)

Valve
Size F G H J K L
" 217 Y 28 — 189 | %-20
@51y | UNF | @1y | = | @801
247 % 28 — 213 -
% B51) | UNF | @11 | — | (Gddo) | 420
.. 296 s 43 - 250 :

1 752) | UNF | @09y | = | 6350 | %0
" .343 916 .61 — 1.39 R
1 @71) | UNF | (d549) | — | @831y | %2
.. 343 %o 61 - 139 :

2 @71) | UNF | (549) | — | @531y | %
5 775 - 853 | 175 | 3% | o
(1892) | — | (166) | (4dd5) | (8585)

, 745 — 853 | 175 | 338 | o
(i892) | — | (16:6) | (4445) | (85.85)
o 1120 | — | 1031 | 300 | 400
(28.45) — (26.2) | (76.2) | (1016) | M2
N 1120 | — | 1.081 | 300 | 400 | o
2845 | — | (962) | (762) | (101.6)
o | 1378 | — | 1252 | 225 | 825 | wp1q
@493 | — | @318 | 5715 | (2095) 310"

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Series 51/52 Flanged Ball Valves FLOWSERVE
2

Dimensions - inches
Class 150 and 300 Flanged Valves ASME B16.5-1966
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Class 150 Flanges
Outside Diameter  Diameter Length of Length  JEES
Nominal Diameter of of Number Diameter Stud Bolts of ;; s
Pipe of Flange Bolt Circle ~ Bolt Holes of with 2 Nuts Bolts S5
Size A ] c Bolts D E g8
%' 350 238 062 4 %" 225 2.00 § 5 §
% 3.88 2.75 062 4 % 225 2.00 £ g e
1" 4.25 3.12 0.62 4 %' 2.50 2.25 ;§ ‘é g
1% 5.00 3.88 062 4 %' 275 250 2;: g 3
2" 6.00 4.75 0.75 4 o 3.25 2.75 % §:
3 7.50 6.00 0.75 4 o' 3.50 3.00 g g
I 9.00 7.50 0.75 8 g' 3.50 3.00 % g
6 11.00 9.50 0.88 8 %' 4.00 3.25 g %
8 1350 1175 0.88 8 ' 4.25 3.50 % %
10" 16.00 14.25 1.00 12 3 450 4.00 § §
Class 300 Flanges §§
Outside Diameter Diameter Length of Length g §
Nominal Diameter of of Number Diameter Stud Bolts of =]
Pipe of Flange Bolt Circle Bolt Holes i of with Nuts Bolts :§“ §*
Size A B c Bolts Bolts D E S
"' 3.75 2.62 0.62 4 "' 2.50 2.25 %E;
w 462 3.25 0.75 4 o 3.00 2.50 ?g %’
1 488 3.50 0.75 4 g' 3.00 250 g 2
1% 6.12 450 0.88 4 ' 3.50 3.00 % §
2 6.50 5.00 0.75 8 o 3.50 3.00 g %
3 8.25 6.62 0.88 8 Y 4.25 3.50 §§
4 10.00 7.88 0.88 8 ' 450 3.75 ;g
6" 12.50 10.62 0.88 12 ' 475 4.25 %%
g 15.00 13.00 1.00 12 #' 5.50 4.75 § §
10 17.50 15.25 1.12 16 1 6.25 5.50 =

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Series 51/52 Flanged Ball Valves FLOWSERVE
N’

How to Order

WC-51 - 66 6 - T T 150 - 112 - ___
[ 1 [ [ 1 [ [

BODY:

SERIES END PLUGS SEALS** D TYPE SIZE OPTIONS
WC-51  Series 51 2- Ductile Iron* 6- 316 S.S. T- TFE T- TFE 150- ANSI 1504 12-1/2” (blank) No Variations
WC-52  Series 52 4- Carbon Steel 7- Monel R- Reinforced B- Buna Flanges 34- 3/4” S7- Complete S.S.

6- 316 Stainless | A- Alloy 20 TFE V- Viton 300- ANSI 300# 1-17 Externals (manually
Steel P- Polyfil Flanges operated valves only)
C- Hastelloy C E- EPR 112-11/2” V- N
U- UHMWPE . ) - Numbers
Z- Graphite 2-2 See page 37M-3
M- TFE Coated 3-3 for listings
316 S.S. 44
U- UHMWPE 66
-8
10- 10”

**Use only one letter if body seal is same material as seat. TM, RM, PM, TZ, RZ, PZ qualified to API 607.

*Ductile Iron valves available in Style 51, sizes 3'-8" only.

1To order a 14'-2" Series 51 or 52 valve for use with: 34 or 36 actuators, use prefix ordering code "A". (EXAMPLE: 1" A 5146 6 PM150)
39 or 75 actuators, use prefix ordering code "B".

Ordering Example: A 3" Series 51 with Ductile Iron body and end plug, Stainless Steel ball and Stainless Steel stem, Reinforced TFE seats, TFE seals and 150# flanges.

NOTE: Please refer to Specification sections for material availability. Standard Flowserve valves are assembled with silicon-based break-in lubricant.
For other options, consult Ratermann Cryogenics.

Caution: Ball valves can retain pressurized media in the body cavity when closed. Use care when disassembling. Always open valve to relieve pressure prior to disassembly.
Due to continuous development of our product range, we reserve the right to alter the product specifications contained in this brochure, as required.

Worcester® is a registered trademark of Worcester Controls. * Polyfill® is a registered trademark of Worcester Controls. * Pulsair® is a registered trademark of Worcester Controls.
Electri-SAFE® is a trademark of Worcester Controls. ® Energy/Thermal Mizer™ is a trademark of Worcester Controls. ¢ Viton® is a registered trademark of The DuPont Co.
Alloy 20° is a registered trademark of CRS Holdings, Inc. « Hastelloy® is a registered trademark of Haynes International.  Monel® is a registered trademark of Inco Alloys International.

) MOST COMNON

Worcester Cryogenic Ball Valve

Part # Description

WC-C51-6666-PT150-3 Worcester Cryogenic Ball Valve Extended All Stainless Steel 3" 1504# Flanged
WC-C51-6666-PT150-4 Worcester Cryogenic Ball Valve Extended All Stainless Steel 4" 1504# Flanged
WC-C51-6666-PT150-6 Worcester Cryogenic Ball Valve Extended All Stainless Steel 6" 1504# Flanged

Pneumatic and Electric Actuators
for Series 51/52 Valves

For Details... '

Series 39 Series 75
Pneumatic Actuator Electric Actuator
See pages See pages
37N 1-7 370 1-6

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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FLOWSERVE
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Worcester Controls
Series F39
Pneumatic Actuator

Twin-piston, double rack-and-pinion
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Series F39 Pneumatic Actuators F@S@E

High cycle pneumatic power for on/off or throttling

control of rotary valves and dampers

NAMUR (VDI/VDE) top
mounting for easy fitting and
One-piece steel pinion interchangeability of switches,
drive with full-length, black positioners, etc.
nitrided rack-and-pinion
tooth engagement for greater
operational life

Position indicator
provides external indication
of valve position

Coro-lube™ coated aluminum
construction for corrosion
resistance and superior wear
performance on internal and

Stainless steel fasteners
external surfaces

improve aesthetics and ease
of maintenance

Corrosion-
protected springs
for long service
life

Unique unrestricted air

*quished flow through guide rods
s?a{nless §(jteel . gives fast operation
piston guide rods speeds as standard

minimize internal
wear and maximize
performance life

Long screws
to allow complete release
of spring energy for safe

Balanced double disassembly when required

rack-and-pinion ISO 5211 mounting pattern Multi-spring concept
eliminates side loads for interchangeability of mounting provides variable torque/air
kits and greater mechanical strength pressure performance from
the same actuator * Size 05F39 does not utilize piston guide rods.
Features and Benefits
e Available as spring-return e  Safe disassembly, no e  Standard NAMUR ancillary
or double-acting special tools required attachment
® large range of sizes for e (Can be mounted for fail-open e International 1ISO5211 actuator
efficient torque matching or fail-closed operation mounting pattern
e |[nternal parts are factory lubricated for e Limit stop for accurate
maximum service life rotational positioning

37N-2 RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com
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Series F39 Pneumatic Actuators F@s@;

Operating Principle

The Series F39 Pneumatic Actuator design is based on the opposed rack-
and-pinion principle utilizing piston guide rods to guarantee part alignment.
The fully supported guide rods minimize friction and wear between the
pistons and the body bore.

In the double-acting actuator, compressed air is applied to Port 1. The air
flows through the rear guide rod and enters the center chamber to push
the pistons apart, turning the shaft counterclockwise (as seen from above)
to open the valve. During this action, air in the end caps is vented through
Port 2 via the front guide rod. Action is reversed, i.e., the valve is closed by
applying air to Port 2 and venting air through Port 1.
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In a fail-safe spring-return actuator, springs are located in the end caps.
The number of springs in each cap depends on the available supply air
pressure and required torque output. Air is supplied through Port 1 to the
center chamber to push the pistons apart, which compresses the springs.
During this action, air in the end caps is vented through Port 2 via the front
guide rod. When air is vented out through Port 1 (via a three-way solenoid
valve) the springs push the pistons back together thus closing the valve.
Port 2 is continuously vented. The springs provide a dependable, safe
closure in the event of electrical or air supply failure.

DOUBLE-ACTING ACTUATOR F39 SPRING-RETURN ACTUATOR F398

TOP VIEW TOP VIEW

PORT 1
AIR SUPPLY

<o M
= QI
i

PORT 1
AIR SUPPLY

<5
—

PORT 2
VENT OUT

PORT 2
VENT OUT

STROKE OPENING STROKE OPENING
TOP VIEW TOP VIEW
PORT 1

PORT 1

|- =_| [ AIR EXHAUST |!%|_'ﬂ| AIR EXHAUST
- y '_A = w { f ) —.. ()
my PORT 2 ( j PORT 2
] - VENT IN | - VENT IN
o M —1]
STROKE CLOSING STROKE CLOSING
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Series F39 Pneumatic Actuators F@S@E
End Mounted Limit Stops
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Recognizing the increasing need for accurate rotation travel and therefore adjust the rotation of the actuator in both
adjustment on many applications within the process industry, directions.

Worcester Controls has developed a unique method of The design allows for a nominal rotation of 90° providing 3° of
providing this feature which is now standard on the actuator. adjustable over travel at each end of the actuator stroke. The limit
The design takes advantage of the moving guide rods within stop screws can also be used to adjust the under travel of the

the actuator and uses two stops in the end cap to limit their actuator by 10° at each end of the actuator stroke.

Watertight Class F Coil (Type 4, 4x)

End Mounted Solenoid Block

Voltage amps Amps
24/60. 22/50 VAC 0.36 0.24
120/60. 110/50 VAC | 0.08 0.05
240/60. 220/50 VAC | 0.04 0.03

The solenoid end cap of each actuator is pre-drilled to VDE/
VDI NAMUR 3845 to allow rapid attachment of either a double-
acting or spring-return solenoid control block.

The double-acting solenoid control block provides extremely fine 12 VDC 0.38 0.38
and independent adjustments for speed control on the opening 04 VDG 0.20 0.20
and closing strokes of a double-acting actuator (20:1 ratio). 120 VDC 0.04 0.04
The double-acting solenoid control block can be overridden by
manual operation of the control block spool. Hazardous Class H Coil (Type 4, 4x, 7, 9)
The spring-return solenoid control block provides an optional Voltage I:,::':: HX,I:;,ZQ ng/rpngS(SUlL gi\(,:iiii\):?ed
adjustment for speed control on the spring stroke of a spring- 04/60. 22/50 VAC Consult Factory | groups A ’B C&D) énd
return actuator. The advanced design prohibits environmental 120/60.110/50 VAC | 0.10 0.05 Type 9 (LjL & CSA listed
:ir}g.ress to spring chamber during piston stroke extending actuator 540/60. 220/50 VAC | 0.05 0.03 for class Il E, F & G)

12 VDC 0.38 0.38 The type 7 solenoid is
Both double-acting and spring-return styles return to the 24 VDC 0.19 0.19 also rated 4, 4x
actuator “closed” position (pistons together) upon electrical failure. 120 VDG Consult Factory

An extensive range of Weatherproof and Explosionproof coil options
is available, along with a wide voltage selection including low-power
and intrinsically safe.

W25NFA 2-position, 3-Way, Single Operator and
W25NAA 2-position, 4-way, Single Operator

* NAMUR mounting

* \Weatherproof and Hazardous Area
* Speed control — Standard
 Momentary override — Standard

) W25NFA Three-Way W25NAA Four-Way
* Interchangeable coils — Standard Spring-Return Solenoid Double-Acting Solenoid

¢ -40F to 180F - Standard
e Rebreather design - Standard

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Series F39 Pneumatic Actuators F'-a'\VSQ“,’E
Dimensions Sizes 10F39 - 50F39

S
Inches (mm)
Sizes 4Gy pp = 130 U HOLES
‘ 4 POSITIONS
L 1] | e
L4 ! ({
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= =] =9qj=—= ==—=1"Hr==—H
*
g ® T %
[ Y I =
M6 x 14.0 DEEP ‘ \ M5 x 6.0 DEEP
From TOP FACE M A/F 4 POSITIONS

EN 15714-3 NAMUR TOP ACCESSORY MOUNTING

4.05
L 305 NAMUR SLOT

5 NAMUR
5.0 SLOT
14.0 M6 REF.

s

VENT PLUG
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ACTUATORS)
THIS HOLE ONLY
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T
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L2 "
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b ||| &
/
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ﬂj; ~3 \;L ‘ U
‘ : U HOLES "
‘ S 4POSITIONS 34 g 2)03%%'\';;(
& 1.37 | 10-32 UNF x
oS 349| 0.31(8.0)DP
s & 137 10-32 UNF x
ACTUATOR MOUNTING 349 | 0.31(8.0)DP

ATTACHMENT EN IS0 5211

Basic Dimensions Bottum 1S0 Mounllng Dlmensmns Tup Pmlon Dlmensmns lelt Stup Dlmensmns Anclllary Hule Dlmensmns (Note 2)
A|lB|C]|D]|E
0 35 0.16

el el o 8 sromaso bt sl ol e e RS e e
5 5 el s 1 wecoorsoe 135105 0] oR om0 la 8 05 | s {01809 11282 v varcao
13 A AP e 1 3 e 2] e ) o ) e
AR oA P A e - 2 e 3] A e ) ey
mle oo 0% o L nososorsur i 0 050 |0 087 05805 62t [0 852 e oz o00
0] A LA | Py P e AR AR AP N ] K ] ey
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sl e o [ |0 oo zosorr oo 1127|200 1200 o158 118 [0 118 |95 4% s 05000
S N ey e DA R AP AR W e N e e
20 3P o o | ] ] A PO

1. The model 50F39 uses 8 mounting holes on a 10.0 inch (254mm) PCD distributed evenly about the center lines of the actuator.
2. 0n models 42F39, 45F39 and 50F39 ancillary mounting holes are only on the top of the actuator, on 40F39, only on the base.
These sizes also have a location spigot on the base of the actuator in accordance with 1S0 5211

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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1 Series F39 Pneumatic Actuators
E ) ) ) FLOWSERVE
4 Dimensions Size 05F39 —
(o]

- Inches #8-32 UNF =

2 28DEEPT N\ |

0 ! -

T __Ej@ﬂ% . '5'0 1'00

e e —Thr—

g [ ] | 8 HOLES (4 PER FACE)

T Tl M5-.8P-6H x .236 DP. MIN.

a '—’I 1.00 |" NOTE: MOUNTING PATTERN IDENTICAL
= TOP AND BOTTOM I— 1.89 —|

o 236/.232 - ACROSS FLATS —I I— % 1,500

g g = L 319

——— | 2 HOLES 1/8”NPT _é.
l A I 0 ® 164 '169_—|_ E\ $ ([ © g — 375
20 1.113_' - “_: ) “@T@_ | .é75 7’_+ ¢_ 1T
I — ' VENT PLUG ' | o

|
SPRING RETURN /
— 272 —.093
#10-32 UNF ‘ 1,687 —|
T

.20 DEEP
5.44 | X 0D g
) A___ .358/.354 SQ. 416 i
.394 MIN. DEEP ) .
% Double-Acting Actuator End Cap Detail
] U D, Sei
476 1 eg )

416 !

Spring Return Actuator End Cap Detail
How to Order

ACTUATOR SOLENOID SPECIAL END MOUNT SOLENOID  SPRING RETURN OPTIONS
SERIES SIZES SERVICES LIMIT SWITCHES  VOLTAGE SUPPLY PRESSURE
WCA-F39  Double |- 05 33 | W- Watertight | (blank)- None Must specify “E” in 12D- 12DC 8- 80 psig V54- SST Springs
O 10 sy |8 Fall Open Mot unzde:/vir;:;lizlh?/erwwﬁ 24D- 240 7 70psi0 V90 (ngliislonzfagzlny)
WCA-F39S Spring | 15 40y pazargous | M TN e Hazardous 24A- 24/60 AC 6- 60 psig (FCCW)
20 42 éO(IJatIO.g (N & SN models éOC‘?tlr?nS, SPOT 120A- 120/60 AC 5- 50 psig V95- NorGuard Servere
25 45 (tgpeengfl ” only) witches _ Service Actuator**
30 50 789 | E- End Mounted ZD- Watertight/ 240A- 240/60 AC 4-40psig V96~ CE Marking™**
Limited )
: * Locations, DPDT
) fWItCTh Modulte Switches
- Low Temperature** )
(N, SN, W models | Z1- \l_I{Vatertlght/
only) azardous
Locations, 2-Wire
AC/DC Proximity
Sensors
N- No Solenoid n/awithout Solenoid g{) ?e‘?]’gir:jom WCA-F39S series only

1 Not available on Series 05F39.

*  NOTE: Not available with end mounted travel stops. Top-mounted travel stops available on 10-30 Sizes only - consult factory.
End-mounted travel stops standard on all size 10-42 actuators, excluding end mount switches.

** NOTE: Consult Factory for high and low temperature solenoid variations.

*** NOTE: Applies to actuator only.

Worcester Spring Return Pneumatic Actuators ‘ NMOST CONMINION

Part # Description

WC-F39S-10N-8 Worcester Spring Return Pneumatic Actuator, Size 10
WC-F39S-15N- Wi ing R P ic A ize 1

C-F395-15N-8 orcester Spr!ng eturn neumat!c ctuator, S!ze 5 WARNING: Cancer and Reproductive Harm —
WC-F39S-20N-8 Worcester Spring Return Pneumatic Actuator, Size 20 www.P65Warnings.ca.gov

WC-F39S-25N-8 Worcester Spring Return Pneumatic Actuator, Size 25 For further information on Proposition 65, please
go to www.oehha.ca.gov/proposition-65

Stock actuators are based on 80 PSI Air Supply (Other pressures available)

37N-6 RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com



http://www.P65Warnings.ca.gov
http://www.oehha.ca.gov/proposition-65
http://www.rmicryo.com
mailto:sales@rmicryo.com

Series F39 Pneumatic Actuators F@s@;

Positioners and limit switches

Pulsair® Zero Air Bleed Positioner

For pneumatically actuated control valves such as the characterized seat
control valve shown here, Flowserve offers the Pulsair® loop-powered
positioner with auto-calibration and zero air bleed. Operated by a 4-20 mA
analog signal, Pulsair's® microprocessor and three-button keypad provide
on-site automatic calibration, split-range, speed adjustment, fault delay
etc. Available with HART Protocol®, FOUNDATION Fieldbus and Profibus.
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Position Indication Switches

The UltraSwitch series of position indicators provides

a compact and economical package for both visual and
remote electrical indication of valve position. Hazardous
location approvals and corrosion resistant materials make
the Worcester Gontrols rotary position indicators ideal for
even the most hostile environments.

End-mounted Limit Switches (CSA and FM approved)
Where compact installation is required, an end-mounted limit switch module
is available. This module comes as a combined Watertight TYPE 4 and
Hazardous Location (Class I, Division 1,2, Group C, D; and Class I, Division
1,2, Group E, F, G) and comes with two SPDT or two DPDT mechanical
switches. It is also available with SPST AC or DC proximity switches.

Solenoid Accessories

S25N NAMUR / In-Line solenoid

e Standard NAMUR or In-Line options
* 3-way or 4-way convertible

e Interchangeable coils

NAMUR accessories include speed control, actuator
ingress protection and lockout and vent module

RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com 37N-7
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Series 75 Electric Actuator

~—~
FLOWSERVE

A time-tested, high-quality state-of-the-art electric actuator for remote control of quarter-turn valves and

other rotary devices. Simple, compact and reliable.

Series 75 Electric Actuators from Worcester Actuation Systems add a
new dimension of operational dependability and flexibility to modern
processes controlled by computers, programmable controllers and
other electric control equipment. A multi-function capability permits use
of the Series 75 actuator throughout the process for on/off, throttling,
variable-cycle and any analog or digital control. One of the most reliable
electric actuators on the market, the Series 75 is lightweight, compact
and powerful. Its split phase capacitor AC reversing motor or DC motor
drives a valve through a sealed, permanently lubricated gear train which
offers virtually lifetime maintenance-free dependable operation.

The Series 75 is available in eight sizes and produces torques to 3000
in-Ibs. Housings are designed to TYPE 1 General Purpose, TYPE 4

Watertight, and TYPE 7, Class 1, Division 1 and 2, Group C, D and
TYPE 9, Class Il, Division 1 and 2, Group E, F, G. A combined location
TYPE 4, 4X, 7, 9 enclosure is also available as a “Z” option. A baked
polyester finish is the standard coating, but special coatings are avail-
able for extreme hazardous-environment applications.

Series 75 actuators may be used on Worcester Controls complete line
of ball valves, other quarter-turn valves or devices requiring rotary
operators. Moreover, their ability to provide power in both directions
through selected arcs from 20° through 300° makes them ideal for
control of heating, ventilating and air conditioning duct systems and
automatic, remotely operated equipment.

370-2
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Series 75 Electric Actuator FIS\I\VS@E

The Series 75 can be ordered with a variety of options to tailor it to
the needs of your application. ’

Cycle Length Control — This speed control feature allows field adjust-
ment of opening and closing cycle times, 19 minutes for 25% duty
and 57 minutes for 75% duty actuators.

Feedback (0-1000 ohm) Potentiometer — provides a variable resis-
tance to signal the exact position of the output shaft and the valve it
iS powering.

TYPE 4

Position Indicator Board — provides a 4-20 mA valve position feedback _ S:EZGSI 10, 126 1t'_5s 2_0,“212
signal to the control room. (Enclosure Option — W)
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Heater/Thermostat — prevents condensation from collecting inside the .

actuator. y
Condensation Drain Plug — drains accumulated water.

TYPE 1
180° Center-Off Kit — provides an extra position for three-way valves Sizes 10, 12, 15, 20, 22

and is used for dribble-feed applications in quarter-turn valves. (Enclosure Option — Blank)

suondo

Additional Limit Switches — may be used to operate lights that indi-
cate valve position or to operate other equipment.

AF-17 Positioner Board — for control valves positions the actuator
based on an input signal of current, voltage or resistance.

DFP17 DataFlo P™ — is a microprocessor-controlled electronic posi-

tioner with software for on-site or remote operation and diagnostics. !
This new, smart positioner for Series 75 actuator driven control = )

valves is controlled by a 4-20 mA analog signal from a PLC or digital- = B e e

o : == Sizes 10, 12, 15, 20, 22, 23
y Trom a computer. (Enclosure Option - Z)

DFCG17 DataFlo C™ — is a microprocessor based PID single-loop con-

troller that accepts a variety of process inputs. All process parameters

are easily programmed through the keypad or via a simple RS-485

computer interface. TYPE7 &9

- . . : Sizes 10, 12, 15, 20, 22
1 75 Low-Current Circuit Interface — is a solid-state interface/relay (Enclosure Option - X)

between the PC/controller/computer and actuator motor(s). It pro-

tects controlling device outputs from destructive feedback. This

high-voltage feedback is due to limit switch action, auto transformer

effect of unused winding, and capacitor voltage. The unit, as a printed

circuit board, is conveniently mounted inside of standard enclosures.

Maximum output ratings are 4 A for 120 VAC and 2 A for 240 VAC.

Controllers with outputs that have low current ratings cannot be con- =3
nected to electric actuator motor(s) that require a current greater than

the controller rating.

R 75 Remote Terminal Unit (RTU) - is an interface for DC powered
actuators. This solid-state interface card allows you to control a DC-
powered electric actuator by a control signal from the Remote
Terminal or any low current system (such as a solar powered sys-
tem). It is equipped with a field-adjustable current limiting circuit,
which will trip the power in case of abnormal conditions (it will reset

DFP17 Positioner for Control
Valves

by reengaging the control signal). Optional contact closure to indicate Combined TYPE 4,7 & 9
the tripped condition; 0-5 VDG, 0-1000 ohm position feedback, and Sizes 25, 30
end of travel SPDT gold contact switches are available. (Enclosure - Z)

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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24 VDC

Connection:
Male output shaft (female shaft
available on request)

Gearing:

Small: Sealed, permanently lubri-
cated spur gear module driving a
final dual-torque bull gear

Large: Two-stage planetary gear,
permanently lubricated self-lock-
ing gear train

Overload Protection:
AC only. Thermal overload pro-
tector with automatic reset.

Travel Stop Limit Switches:

All sizes, all enclosures. Cycle
Length Control (CLC), dual- or
single-feedback potentiometer,
4-20 mA position indicator,
heater/thermostat, condensation
drain plug (V-53), 180° center-
off (three-position), additional
limit switches, mechanical
brake, |I-75 computer interface
unit, various duty cycles, posi-
tioner, set point controller.

Temperature Limits (All models):
-40°F (with heater and thermo-
stat) to 150°F max. (At elevated
temperatures, duty cycle must
be derated. Consult Ratermann.)

-8 Series 75 Electric Actuat e
2 < S\f‘
=)
©
l!
Y= .
'S Sizes:
oy Small: 10, 12, 15, 20, 22, 23
% Large: 25, 30 120, 240 — 10% 25 15 60 — —
T . - 50 oo 120220 | 224 | 2% 5 70 40 140 70 8.20
orque: 120, 240 | 12,24 | 75% 17, 15 30 15 50 25
3 150-3000 in-Ibs. 120 — 100% 17 5 — — —
120, 240 — 10% 4 15 60 - —
‘E Enclosures: 1975 225 180 120, 240 12, 24 25% 8 70 40 1.20 60 8.20
=1 TYPE 1 General Purpose 120, 240 | 12,24 | 75% 27, % 30 15 50 25
k59 TYPE 4 Watertight 120 . 27 % = = -
- TYPE 7, Class |, Division 1, 2, 1575 325 260 120 — 20% 5 70 — - — 8.50
v Group C, D 120, 240 — 0% 25 2.90 130 — =
"E TYPE 9, Class I, Division 1, 2, o0 600 150 120, 240 12,24 25% 5 7.50 90 5 250 9.50
20, 240 | 12,24 | T5% 7,715 70 30 760 80
%] Group E, F, G Hazardous = o — = = = =
L Locations . 120, 240 — 0% 7 790 730 = =
N TYPE 4, 4X, 7, & 9 Combined 9975 000 70 [120, 240 | 2,24 | 5% 3 150 90 720 710 9.50
LN Locations 120 12, 24 75% 27, %5 70 30 750 75
™~ . . . 17.70
" Enclosure Coatings: Corrosion 2375 1200 950 [120, 240 | 12,24 | 75% 25 70 30 2 1
(B resistant baked polyester finish 2575 1800 g 120240 = 25% 10 2.70 1.30 — — I
d=N standard. Consult Ratermann for 120, 240 — 75% 15 2.20 120 — —
12 special applications. 3075 3000 2400 120, 240 — 25% 15 3.50 1.40 - - 48
120_240 — 75% 23 2.20 1.20 — —
Voltages:
120 V and 240 VAC, 12 V and .
Options:

Actuator Sizing

There are a few terms associated with electric actuators that
require definition. Actuator Start-up Torque is the amount of
torque initially produced by an actuator when starting from
rest. Use start-up torque when sizing an electric actuator for a
ball valve that is used for either on/off or throttling service.
Actuator Stall Torque is the amount of torque produced by the
actuator just prior to the point where the motor stalls. Do not
use stall torque for sizing.

OVERCURRENT PROTECTION WARNING!

Where overcurrent protection is used in the actuator power
circuit, it is recommended that the protection rating not be
less than the values listed in the table:

Two SPDT, al sizes: internal, Lubrication: ActauS|ze t Protetlon Rating
deteptten;ebnt, adlustabk%-t ; Permanently lubricated gear i amps
ARSI Loy (a0 WL el train. Self-lubricated bearings. 25/30 120 VAC 10
drive shaft. Adjustable from 20° J amps
to 300°. Conduit Connection: 10-23 240 VAC 3 amps
. One 4" NPT - Two 4" Optional
Manual Override: (Size 23 has %" NPT) 25/30 240 VAC 5 amps
All sizes, TYPE 4, 7 and 9 only.
Lift position indicator and turn Operation: 10-23 12VDC 10 amps
shaft: Sizes 10,12,15, 20, Reversing (bidirectional) for 10-23 24 VDG 5 amps

22, 23.
Turn side-mounted handwheel:
Sizes 25 and 30.

use with quarter-turn valves
or rotating equipment to full
rotation.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Series 75 Electric Actuator FLOWSERVE
inches (5% (8
i —

Sizes 10, 12, 15, 20, 22

TYPE 1 (General Purpose)
1/4" - 20 UNC TAP x .38 (9.7) DEEP
(4 HOLES)
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6.31
60.3
v ([N — I (|
A I -
#10 - 32 UNF TAP x .31(7.9) DEEP I 0
‘ ‘ 12" NPT (54) I~ T
—— C |—— (Main Outlet) 5
PR 7 S SO
(339) ) .
‘ ‘ Cover Removal Allowance: 3.62 inches min. >
_ : ‘ : 3
Sizes 10, 12,15, 20, 22, 23 | o ]
TYPE 4 (Watertight) Enclosure - W, i B a
TYPE 7 & 9 (Hazardous Locations) Enclosure - X, 3
TYPE 4, 7 & 9 (Combined) Enclosure - Z (shown) i X 5
144" - 28 UNF TAP x.62 (15.7) DEEP 1/4"-20 UNC TAP x .38 (9.7) DEEP ‘ ‘ 2
(4 HOLES) 7y | 5 (4 HOLES) H _
(2875 ONLY) | | MAX. 13;‘2?“ Fs?l_utlet |
; B A a | o i e e e
® p) 69(175 [ .97 (24.6) T Z-enclosures) | [T I I 1
® @ g PN
e @ g 1 g® = T f &
1.06 (27.0) SQ = + - — 138(350) 1,94 (49.2) N
+ | 1 Main Outlet

53 (13.5) TYPJ @ { ) |
® ZARVEAR\ ®

1 Optional =
112" NPT j r ]
(Sizes 10-22

\/ ‘ \/ A Wa&X enclosures) Ls
& T8 #10-32 UNF TAP x 31 (7.9) DEEP
—{(254)|— (4 HOLES)
2.00_.
o0y b
L 422 %
(1072 (53'27.8)
5.31
(322
Sizes 25, 30
TYPE 4 (Watertight) and
TYPE 7 & 9 (Hazardous Locations)
Combined Enclosure - Z (gg-;g) »
"(62.0)]
'/i'- 28 UNC TAP X .50(12.7) DEEP 1.44 TYP
(4 HOLES) (3@ T
I 2.&8 TYP 512
- (732 (130.0)
MOUNTING PATTERN }——‘
_ [
112" NPT/ L) ]

Main Outlet t

Type 1, Sizes 10, 12, 15, 20, 22  All other types and sizes

10,12 74 .53 .59 .36 10,12 W .74 .53 .59 .36 7.80 6.75 3.61 8.50
X

15, 20, .90 .66 .80 50 15,20 w .90 .66 .80 .50 7.80 6.75 3.61 8.50
22 22 X

15-23 VA .90 .66 .80 .50 8.45 7.45 3.97 9.68

10-23 z .74 .53 .59 .36 8.45 7.45 3.97 9.68

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Series 75 Electric Actuator

How to Order
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WCA-75 10 (Blank)- No special service | 2- 10% duty cycle Size | (Blank)- General purpose | (Blank)- No 120A- 120 VAC | CLC (Blank)- No
12 option 10, 12, 20, 22 only TYPE 1. Sizes 10, additional 60 Hzt (Blank)—Counter variations
" -
;3 A- AF17 or DRC17 or (Blank)- 25% duty cycle 12,15, 20, 22 SWitches | 240a- 240 VAC | clockwise (open) | V49- Anodized
2 DFP17/DFC17 (240 VAC) 4- 75% duty cycle W- Watertight TYPE 4. M1- One additional 60 Hzt | and clockwise and painted cover
23+ Positioner/Controller ** ) Sizes 10, 12, 15, 20, switch 12D- 12 DC (closed) and base
25 | B- For DFP17/DFC17 5 éggé°1%Ut¥§yglg'on|y 22 M2- Two additional | ggp. ospe | C- Clockwise | V53-
30 (DC only) *** ** (120 AC)' ’ " | X- Hazardous Locations switches (closed) Condensation
C- CLC Module for cycle TYPET, C'gss 1'0[)“6 1. | p2- 180° 0- Counter drain
length controltt TYPE 9 roup &, U, operation clockwise V65- CE Marking
D- Feedback Dual Note: All duty cycles are ) for 180° (open) Declaration of
Potentiometer at 70°F ambient Class 2, Div. f, directional Conformity for
temperature. At girzt’;sp% F1 ZG 15.20 valves 175 Electric Actuator
H- Heaterfnd thermostat elevated 2 PSS p3e Center off =75 Input Voltage European Orders
for low-temperature and temperatures duty for 180° Signal:
high humidity cycle has to be Z- Combined Locations operation '
applications derated. Consult TYPE 4, 4X, 7, 9 p 5V-5VDC
o ; Ratermann Sizes 10, 12, 15, 20 XV- 10 VDC
I- 1-75 Interface Relay Unit ; , 14, 19, 20,
(120/240 VAC only) Cryogenics. 22,23,25,30 XX- 24 VDC
M- Mechanical Brake 15- 120 VAC
(AC Only)
P- Feedback Single
Potentiometer
R- Remote terminal relay
board or AF17 Positioner
(DC only) *** **
4- Position Indicator
9- Cross-line mount

11 Specify operation in Option Operation column for CLC.

*1575 can only be ordered with a 20% duty 120 VAC motor. The 2375 can only be ordered with a 75% duty motor.

1120 and 240 VAC actuators will operate on 50 Hz. Torque will remain the same, cycle time will increase by a factor of 1.2 and duty cycle will be reduced by a factor of approximately 20%.

**These options must be ordered as a separate item in addition to being specified in the actuator code.
***Can only be ordered with a 75% duty motor.

NOTE: TYPE 7, 9, (X) UL approved units are available on request. TYPE 4, 7, 9, (X, W, Z) are furnished CSA Approved.

Due to continuous development of our product range, we reserve the right to alter the product specifications contained in this brochure as required.

/A WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65

PTFE Paste

Oxygen Safe, Chemically
Inert, and Odor Free

FORMULA-8° is used by thousands
of welding and general supply
companies and equipment
manufacturers worldwide.

* Oxygen cylinders to eliminate leaks
¢ Fine instrument threads
¢ Oxygen systems below 125° C
¢ Valves on bottled gases

Part #
OXY-PTFE-8

See 38A-12 for Nitrile Latex-Free Gloves

Description

PTFE Paste

reliably

1-800-264-7793

370-6
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Experience In Motion UltraSwitch™
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S Description

The WS/WM Series UltraSwitch™ provides cost efficient, accurate and reliable position signaling. The compact enclosure is offered in alu-
minum or corrosion resistant engineered resin and is provided with multiple switch options. A variety of covers and indicators are available in

aluminum and resin.

The range covers domed and flat indicators as well as covers without indicator for a lower profile.

The WS/WM is designed to be directly and easily mounted onto actuators for both rotary and linear indication. It may also be used as a junction
box for direct connection of solenoid valves. Minimum two open terminals are always provided.

Its compact housing has multiple mounting possibilities, up to four conduit entries and pre-wired switches to enable easy installation. It is
designed to meet IP66/67 and NEMA Type 4X standards and is offered both for Intrinsically Safe and Non-Incendive hazardous locations.

Features and Benefits

Switches available in a wide range of options

Tool-f ick-Set™
(See Technical Data page - switch options) R U el

Easily accessed pre-wired terminal strip
Minimum two open terminals are provided

Housing of aluminum or corrosion
resistant engineered resin

Conduit entries
(2x) 2" NPT or

/ (2) M20x1.5mm

/

Temperature range  -40°C to +80°C /
-40°F to +180°F

37P-2 RATERMANN Cryogenics T (844) 341-3433 | F (844) 341-3444 1 Website: www.rmicryo.com | Email: sales@rmicryo.com
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WWS/WWM-Series Ultraswitch™ Switch Box Nomenclature F@SERVE
N’

HOW to Ol‘der (Select Bold Type Code from each column that applies)

SERIES SHAFT TYPE NO. OF BODY (H1)']] NUMBER  SWITCH
ENTRIES MATERIAL MATERIAL INDICATOR OF SWITCH OPTIONS CERTIFICATE
WC-WWS- 1/2”NPT N- NAMUR Shaft 2- 2 conduit entries A- Aluminum A- Aluminum 1- No Indicator 0- No Switches| M1 PE | 14- General
Conduit entries EN15714 4- 4 conduit entries R- Engineered Resin | R- Engineered Resin | 2- Flat Indicator L%rﬂgltg ) MG PP Purpose.
WC-WWN- M20x1.5mm | S- Short Shaft (2 according to “C” P- Polycarbonate H- Black/Yellow "o F1 PT |15-ATEXExia
Conduit entries | jow profile style + entries opposite Cover (clear) UttraDome™ | 1= 1SWiteh | k3 g | 28-cCSAuS Ni
T- For NAF Turnex side with different (Black Close, | 2- 2 Switches | 5 NP | 29- cCSAus |
“pn type of threading) Yellow Open) 5 9- cCSAus IS
D- Double “D # F6 NO
1/4 inch Flates U- ?F{gg[’c‘l’gg F7 NR
Green Open) F8 NS
FJ NT
P4 N9
P5 NW

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65

Aluminum or Engineered Resin Housing with Multiple Cover Options
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Aluminum or Resin cover

Aluminum or Resin cover Flat indicator

Blank without indicator

Aluminum or Resin cover
Dome indicator

Resin housing
(Cover materials:
Resin and
Polycarbonate)

Aluminum housing
(Cover materials:
Aluminum and

Polycarbonate transparent cover Polycarbonate)

Flat indicator

Polycarbonate transparent cover
Dome indicator

Mounting Kits

NAMUR Actuator Mounting Kit

Part # Description

Low Profile Mounting Kit

Part # Description

WC-23648  Bolt Pattern Length 80 mm, Bracket Height 45 mm, Height 105 mm WC-KLO1 Bolt Pattern 80/30 mm, Actuator shaft height 20/30 mm, height 80/90 mm
WC-23649  Bolt Pattern Length 80 mm, Bracket Height 55 mm, Height 115 mm WC-KLO2 Bolt Pattern 80/30 mm, Actuator shaft height 50 mm, height 110 mm
WC-23650  Bolt Pattern Length 130 mm, Bracket Height 55 mm, Height 115 mm

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Rotary Switches

The WXCL-Series UltraSwitch is a globally-certified explo-
sionproof/flameproof position indicator for use throughout
the world. The rugged die cast aluminum enclosure has

a dichromate undercoat and electrostatic powder topcoat
for superior corrosion resistance. The housing is certified
to UL/CSA/ATEX standards and is available with optional
position transmitter and a wide range of switches.

-
()]
©
|
(o)
(o]
]
3
(=]
o
(7))
(<))
-
(<)}
(]
- |
9
X
=

Optional 4-20 mA
transmitter shown

Rotary Switches

WC-WXCL - D U 0 - 00
I B

INDICATOR
OPTION

SHAFT
OPTION

WC-WXCL (2) 3/4" NPT | D-Double D 1- Flat Top 0- No Switches | 00- No Switches
Conduit (S1h/iﬁ i) (no indicator) 1-1 Switch M- SPDT

WC-WXML (2) M25 U- Red/Green (std) | 5.5 Switches Mechanical
Conduit C- Pharos 90° 4-4 Switches | MG- SPDT

3-way Mechanical

D- Pharos 180° Gold Plated
3-way M3- DPDT

E- Pharos 180° Mechanical

3-way Center MA- 3-Position

Blocked
K- Ektar Red/Green

Control

MD- DA 3-Position
Control

H- Black/Gray/Yellow indication
R- Reverse -
(Red — Open, MS- SR 3-Position

Control
w/Indication

P4- SPST Proximity
P5- SPDT Proximity
PE- SPDT Sabre
PP- SPDT Phazer
PT- SPST BRS

N8- P+F NJ2-V3-N

FZ- AS-I
Communications
Card

Green - Closed)
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WXCL-Series UltraSwitch™ Position Indicators

Features:

e UltraDome™ visual
indicator provides high
contrast, wide-angle
viewing of valve position.

* Quick-Set™ spring
loaded cams are extra
wide and splined to allow
tool free limit switch
calibration.

* Switches available in a
wide range of options.

e Terminal Strip is multipoint and prewired.

¢ Housing is die cast aluminum with dichromate undercoat
and electrostatic powder topcoat, UL/CSA/ATEX approved for
hazardous locations.

¢ Dual 34" conduit entries are standard.

* NAMUR mounting compliance eliminates coupling and
maximizes interchangeability.

» Captive stainless steel cover screws.
* Potting compartments available for factory sealed leads.

ANALOG
CERTIFICATIONS |  OUTPUT ornes | TERmmaus | SPEERL | TOATEE
OPTIONS (Minimum)
14- General 0- None 0- None (std) 2-2 open (std) 0-None (std) 0- Black Polyester
Purpose T-4-20mA | H- Heaw-Duty | 4-4 open P-180° Powdercoat (std)
18- UL/CSA/ATEX Transmitter Terminal Strip Potentiometer E- White Epoxy
Explosi . 6-6 open Geari
xplosionproof 1) e el earing
19- ATEX 4-20 mA V-Viton 0-rings
Explosionproof Transmitter
M1- Metal A- 0-1k Ohm
Nameplate Potentiometer
UL/CSNATEX | g _5 ohm
Explosionproof Potentiometer
(Mechanical
Switch) C- 0-10k Ohm
M2- Metal Potentiometer
Nameplate
UL/CSA/ATEX
Explosionproof
(Proximity
Switch)
M3- Metal
Nameplate
ATEX
Explosionproof

*Consult Ratermann Cryogenics for additional switch options.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov

For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Aviator™ Integrated Valve Controller =
WXV Series e Fieldbus Upgradeability. The Aviator has been designed to §
) ) ; accommodate the circuitry required to interface with various al-

The Aviator integrated valve controller enclosure and solenoid fieldbus protocols. g
7]

valve provides an integrated package for position indication and
control of supply air to rotary actuators. The WXV Series housing
is designed for hazardous locations for NEMA 4, 4x, 7 & 9 and
CENELEC EEx d I1B.

* NAMUR mounting compliance eliminates coupler and
maximizes interchangeability.

WWR Series

The WWR Series offers many features of the WXV Series in an
engineered resin housing. The WWR Series housing is a non-
metallic engineered resin and provides an excellent enclosure
for harsh corrosive environments. The WWR Series Aviator

is designed for easy upgrading to fieldbus communication
protocols.

Features
e Captive stainless steel cover screws.

« UltraDome visual position indicator provides high contrast,
wide-angle viewing of valve position.

Quick-Set™ spring loaded
cams are extra wide and
splined to allow tool free
limit switch calibration.

Internal Pilot Solenoid Coil offers the
advantage of having the solenoid coil
contained and protected within the Aviator
housing. This provides a high degree of
protection in hazardous environments and
washdown applications.

Switches are
available in a wide
At range of options.

Corrosion Resistant Materials all exposed
parts are either stainless steel, anodized
aluminum, or aluminum treated with dichromate
undercoat and polyester electrostatic powder
top coat. The WWR Series provides further
protection with an engineered resin enclosure. Three 5” conduit entries
are standard (WXV Series).
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Rotary Switches FLOWSERVE
BUSwitch™ Integrated Valve Controller —
The BUSwitech™ integrated valve Dry-contact external input enables * AS-i BUSwitch provides simple on-
controller provides all of the features integration of emission-detecting off valve control in a very economical
pressure switch or other simple device. package. It is available in all limit switch

of the Aviator but enables control , ,
and monitoring of automated on-off ~ * PROFIBUS DP BUSwitch features cycle  énclosures, including the WGL, WPL

; ; and WXCL UltraSwitches.
valves through fieldbus technology. o1 il a”d, g f“nCt'O"S'_
User-selectable failure modes permit

The BUSwitch communication valves to move to desired position on
cards provide a gateway to fieldbus loss of communications. Dry-contact
networks allowing seamless integra-  external input enables integration of
tion of the limit switches and solenoid  emission-detecting pressure switch or
valves. The integral BUSwitch func- other simple device.

tions assist the user with predictive DeviceNet BUSwitch offers basic on-off
and preventative maintenance. The valve control with limited diagnostic
intelligent valve automation package Capab'"?'es' sallgneit] ol ey, :

i ) stroke timer, and stroke counter provide
features AS-i,Founoaniow Fieldbus, important information for effective valve
DeviceNet, and PROFIBUS DP and actuator maintenance. A dry-contact
protocols. The BUSwitch is available external input enables integration of
in both explosionproof aluminum or emission-detecting pressure switch or
corrosion resistant engineered resin ~ Other simple device.
housings.
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Rotary Switches

Protocol-Specific Features:

¢ FounpaTion Fieldbus BUSwitch
controls include cycle counter and
timer functions. User-selectable failure
modes permit valves to move to desired
position on loss of communications.

HOW to Order (Select Bold Type Code from each column that applies)

SERIES INDICATOR SWITCH NUMBER SOLENOID SPOON SHAFTS &  SPOOL VALVE
OF COILS (HI] [ VALVE COATINGS OPTIONS
WC-WXV Aluminum | U- UltraDome M1- SPDT Mechanical 0- Single Coil A- 110 VAC 50/60 Hz 1- 3-Way N- NAMUR R- Thermoplastic
NEWA Indicator | 'mg. SPDT Mechanical- | 1- Dual Cai C- 220VAC 50/60 Hz | Aluminum | Shaft Rain Caps (Standard)
7'&)3 C- 90° 3-way Gold Contacts (WWR Series Only E- 12VDC 2- 3-Way B- Epoxy M- Thermoplastic Rain
_1a0° 2. _ - _ . Stainless Coating/ Caps/Momentary
We-Wev Aluminu | O 180 3wy | Ra- (2) SPST Proximity | 2- B Soenold | - G- 24 ve Steel NAMUR Manual Override
EexdlB | E- 1080 -way | P1- %,2) Sabre SPDT Only F4 option) H- 12VDC Low Power | 3- 4-way Shaft L- Thermoplastic Rain
WC-WWR Resin Bﬁ)r::tlféd roximity J- 24 VDC Low Power Aluminum wxv Caps/Locking
NEMA PP- (2) Phazer Il SPDT 4D et | 4 4-vay gﬁw;s Manual Override
4, 4x Proximity Safe nstrinsicarly Stainless X- Sintered Bronze
WC-WFR Resin .S. B4- (2) BRS SPST . Steel Exhaust Mufflers
Class 1 Proximity BUSwitch Only )
Div.1 G- 24VDC Y- Sintered Bronze
Grouns A-D Exhaust Mufflers/
(Frgu‘)s ’ 84- (ﬁ{APM&UFRN‘JZ'VZ'N J- 24 VDC Low Power Momentary Manual
Foundation- ( : P- 24 VDC Piezo Override
Fieldbus SE- (2) Efector Type IN- Ultra-Low Power Z- Sintered Bronze
protocol 2002-ABOA (F2 Protocol only) Exhaust Mufflers/
only) Communication Protocol 0- None Iét\alcelx?dgeManual
F2-
S- Stainless Steel
F4- Exhaust Mufflers
FD- T- Stainless Steel
FA- Exhaust Mufflers/
N Momentary Manual
: Override
U- Stainless Steel
Exhaust Mufflers/
Locking Manual
Override

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Worcester Controls
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Worcester Controls
CPT Characterized Seat
Control Valve

Experience In Motion




CPT Characterized Seat Control Valve F@S@E

Flowserve Worcester GPT Characterized Seat Control Valves
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After years of research and performance evaluation under
severe throttling services, where precise computer control
was required, Flowserve Worcester Controls has developed
the CPT characterized seat control valve series. These
valves exceed the performance features of traditional linear
valves, as well as that of segmented ball and eccentric plug
designs.

The CPT characterized seat control valve is a ball valve,

but that’s where the similarity ends. The control capacity is
defined by a revolutionary seat technology. These

seats consist of a sintered stainless steel material that has
been fully impregnated with TFE or Graphite, then laser-cut
to a customized shape to best suit the individual application.

Combine these capabilities with Flowserve’s high-cycle
pneumatic, electric, or electro-pneumatic actuators,
positioners, and accessories, and you have a control valve
package that will meet the performance capabilities available
with computers and PLC controllers.

e Precision control e Tight shutoff—bubbletight

e Zero external leakage e | ow maintenance, few parts
e High cycle capability e Compact design, light weight
e |nterchangeable characterized seats e High flow capacity

e High rangeability (turn down) e Energy efficient

e Efficient shearing action for solids and fibers
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CPT Characterized Seat Control Valve

Complete Piping Versatility
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FLOWSERVE
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One Control Valve, Six Valve Configurations, Hundreds of Characteristics

The CPT control valve is not locked into one body style. Now you can choose a characterized seat control valve for the
compactness of skid-mounted systems, the ruggedness of flanged piping, the high pressure integrity of welded systems,
and the leakproof containment of sterile fluids®, cryogenics*, and chemicals in the EPA’s Toxic Release Inventory.

Valve Configuration

Cryogenic design,
Three-piece (shown) or flanged

C44, C51/C52

YA " 3 1" 140 9t 3 4
Pressure Rating

1000 psi max.
End Connections

Screw end, socket weld, butt weld,
ASME Class 150 or 300 flanges

Valve Configuration
Wafer

CPT 151, CPT 301

3", 4"

Pressure Rating

ASME Class 150, ASME Class 300
End Connections

Wafer — for use between ASME
Class 150 or Class 300 flanges

Valve Configuration
Flanged

CPT 51, CPT 52

", %", 1" 1% 20, 30, 4"
Pressure Rating

ASME Class 150, ASME Class 300
End Connections

ASME Class 150 or Class 300
raised face flanges

Valve Configuration

Three-piece

CPT 44

' b 3" 1" 140 2
Pressure Rating

1000 psi max.
End Connections

Screw end, socket weld, butt weld

Valve Configuration

Anti-fugitive emission three-piece

CPT 94

W % 1" 19" 2"
Pressure Rating

1000 psi max.

End Connections
Screw end, socket weld, butt weld

Valve Configuration
Anti-fugitive emission flanged

CPT 94

", %", 1" 1A, 20, 3", 4"
Pressure Rating
ASME Class 150, 300, 600
End Connections

Raised face flanges
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* Characterized seat clean valves and cryogenic valves are available through Ratermann Cryogenics Custom Products Department.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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CPT Characterized Seat Control Valve

Steam Control

Controlling steam pressure is not easy. Typical problems
associated with globe control valves in steam service
have been stem leakage, sticking, poor shutoff, and high
maintenance. Linear stem valves require frequent packing
adjustment and over-tight packing may create added stem
friction that could cause controller instability. Furthermore,
Class V, IV, or Ill shutoff is usually too much leakage for
many applications requiring tight shutoff.

Worcester Controls characterized seat valves solve

these problems with tight shutoff exceeding Class VI.
Self-compensating rotary stem seals and tailored seat
characteristics provide a ramp-up condition quickly while
maintaining precision low-flow control. Thousands of CPT
valves are successfully operating in steam systems where
globe valves were originally used. A typical user reaction:
“We are removing our globe valves and replacing them
with Worcester Controls characterized seat control valves
because they work better and control better.”

Toxic Fluids L |
Traditional rising —
stem globe valves e |

cannot stand up to the
demanding specifica-
tions implemented by
the EPA, OSHA and
other regulating agen-
cies. The very nature
of the design, even
with double packing
and/or bellows seals
have relatively short
cycle lives compared
to rotary seals. The
Series CPT 94 control valve shown on page 6 has been
certified by third party testing, allowing less than 25 ppm
leakage, whereas EPA requirements are 500 ppm. Self-
adjusting stem seals with multiple Belleville washers make
this valve ideal for throttling toxic chemicals.

PH Control

Low flow rates associated with pH process control loops
require valves with very small openings. This creates a
major problem in traditional rising stem control valves if
any solids larger than the valve opening are in the system.
Unfortunately, in most pH systems, it is impossible to
eliminate solids in the liquid stream. They often clog
control valves. This results in having to shut the line down
and disassemble the valve for cleaning.

The CPT is the ideal control valve for pH control when using
a low flow opening and solid removal hole. The special
opening of the pH control seats, shown, provide the most
ideal throttling characteristics and turndown while allowing
solids to move out of the larger opening. Also, erosion
problems are minimized and the valve body is protected
since the vena contracta is located outside the valve body.

37Q-4
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CPT Characterized Seat Control Valve

Applications

Cryogenics

Compactness, balanced .
weight, precision control,
tight shutoff, and long service -
life are features considered
unique and unmatched by
conventional control valve
designs and styles. The
cryogenic characterized

seat valve is also designed

to handle large temperature
swings with its special seats
and self-compensating rotary
stem seal design. All this has \:‘—;!
made CPT an ideal control o

valve for low temperature and

cryogenic applications such as freezing systems,
lyophilization systems, high-purity gas systems, terminal
loading stations, over-the-road CO,, LNG food carriers,

and air separation systems. The characterized valve
provides tailored flow characteristics for each process—in
the body and trim materials you require. CPT valves can be
easily and economically controlled by Worcester Controls
Series 39 pneumatic or Series 75 electric actuators.

Series 39 Actuator

The heart of our pneumatic automation package is the
Series 39 actuator. A Worcester Controls innovation,
the Series 39 is an accurate,

compact, powerful,
double-piston, rack-
and-pinion actuator
with an impressive
track record for
reliability. That’s
why we back it

with an exclusive
two-year warranty.
One plant reported
14 million complete a—— —oN
cycles without ‘:: v ﬂ'
appreciable original A v

seal wear.

-

Piston tilting is prevented due to unique guide rods that
always keep the pistons parallel with each other and
perpendicular to the cylinder. This feature enables the
Series 39 actuator to match the performance of diaphragm
actuators in terms of high resolution. Internal friction

is reduced with a nickel acetate-coated cylinder, low
coefficient-of-friction acetal resin bearings and a special
permanent lubricant with corrosion inhibitors.

Worcester’s control valve packages are designed to func-
tion with virtually no inherent hysteresis, an important
feature in throttling control. Precision parts within the
Series 39 actuator permit very high torque performance
with minimum backlash.

Series 75 Actuator

Presenting the ultimate actuator package for electronic process control: the
Series 75. Ideal for analog or digital controlled systems where pneumatic

control is neither possible nor desirable.

The Series 75 actuator adds a new dimension of operational dependability and
flexibility to modern processes controlled by computers and programmable
logic controllers. It is compact and powerful. Its brushless, split phase capac-
itor, start/run reversing AC motor or rugged and powerful DC motor, drives

the valve through a permanently lubricated gear train which offers virtually
lifetime maintenance-free, dependable operation. Precision throttling control is achieved by a choice of electronic positioners
and controllers that can work with digital or analog control loops. A variety of options allow you to select the performance

criteria, diagnostic data and feedback information you desire.
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3 CPT Characterized Seat Control Valve FLOWSERVE
3 ERVE
o =
1 How to Order Characterized Seat Control Valves
o) WC-CPT44 - 44 66 - P M SE - 34 - 30
e [ iR R R R R 1
SPECIFY
o)
- - Carbon - i Pit Ball, - Virgin - - Female - pecify Metallic seat materia
‘2 WC-CPT44 4- Carb 6- 316 Ni PitBall, | T- Virgin PTFE | M- 316/TFE“S”|  SE- Female NPT 18- 1/4” | Specify Metallic sez ial
WC-CPT94  3-Piece Steel 17-4 Stem P- Polyfil gasket BWI1- Buttweld Sch 10 (SSonly) | 12- 1/2» | code and configuations
g WC-CPTC44  Cryogenic* B 318 s |5 Selite Ball H- High-per-Fill | & 9;}%"9';93/3;5 BW4- Buttweld Sch 40 34- 3/4” 15- 15
N Steel G- Hastelloy C Ball, | A~ Metal A T- PTFE BWS5- Buttweld Sch 5 (SS only) 1-1 30- 30
- 7- Monel*** Hast-C stem***' | C- HastelloyC | p o BWS- Buttweld Sch 80 112- 11/2” 60- 60
() A- Alloy 20*** Ball N- N XBO- Extended Buttweld 2- 2" 90- 90
'Id ¢- Hastelloy- G- Metal G eoprene (0D Tube) 120- 120°
S o S- Stellite 6 E- EFDM XB(n)- Buttweld Sch 10 (SS only) 02- 1/64 SLOT
- 1- Brass U- UHMWPE U- UHMWPE SW- Socketweld (pipe sizes) 03- 1/32 SLOT
g V- Vee-Twin=+ | V- Viton SWO- Socketweld (Tube 0D sizes) 06- 1/16 SLOT
12- 1/8 SLOT
- arer - ass anges -
O | We-cPTis1  Wafer 150 150~ ASME Class 150 I 3- 3"
E WC-CPT301  Wafer 300 300~ ASME Class 300 Flanges 4- 4
U WC-CPTC151 Cryogenic*™
WC-CPTC301 Cryogenic**
WC-CPT51  Flgd 150 12- 1/2"
WC-CPT52  Flgd 300 1- 1
WC-CPT94  Flgd 150/300 12- 11/2"
WC-CPTC51 Cryogenic*™ 2- 27
WC-CPTC52 Cryogenic** 3- 3
4- 4

CAUTION: Ball valves can retain pressurized media in the body cavity when closed. Use care when disassembling. Always open valve to relieve
pressure prior to disassembly.

DataFlo C™, DataFlo P™, Polyfill® and PULSAIR® are registered trademarks of Flowserve Corporation.
Hastelloy® is a registered trademark of Haynes International.
Inconel® and Monel® are registered trademarks of Inco Alloys International.

Grafoil® is a registered trademark of Union Carbide.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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Worcester Control Valves

Pucsamm )\

AN IS0 9001 REGISTERED COMPANY

Loop Powered
Microprocessor
Controlled Positioner



Loop Powered Microprocessor Controlled Positioner

PULSAIR Il

Digital Valve Positioner combines exceptional performance with user friendly
HMI — Human Machine Interface
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Through Cover Display Through Cover Display
Type 4X Enclosure XP Enclosure

The new PULSAIR  Ill has increased air delivery for superior performance with "sealed" piezoelectric elements to reduce
moisture contamination.

The Simplicity of Advanced Technology

Secondary In-line Easy-to-Read
Air Filter Graphic Display

Ajustable
Dampening
Screws

P D Y Y Y

Self-Calibrating Simple Pushbutton
Feedback Sensor Interface
Menu and Pushbuttons

The positioner is programmed and calibrated using
the five pushbuttons which are accessible when the
aluminum cover is removed.

Auto Calibration includes:

* Leak Test

* Air Delivery Optimization

* Diagnostic Message Center
Programming Options:

e Basic, Advanced and Expert
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Loop Powered Microprocessor Controlled Positioner

Features and Benefits

B Sealed Piezoelectric Element
Reduce downtime caused by moisture-laden air

B Internal Piezoelectric Air Filter
Ad(ditional protection from contaminated air

B Sealed Electrical Compartment
Protects electronics from conduit moisture

® Single and Double Acting
Combines both options

B Rotary and Linear
Program selectable

Explosion Proof Enclosure

Two 1/2"
Conduit Ports

NAMUR/ISO
Mounting

Piezoelectric Elements

The core is a piezoelectric ceramic element, which is built in
several layers. When voltage is applied, this element bends a
few hundredths of a millimeter, which allows air to flow
through the piezoelectric valve through port 1 to port 2.

Pneumatic Block

The pneumatic block contains "poppet" valves that are con-
trolled by piezoelectric elements, all in a glass fiber reinforced
resin enclosure.

This unique design offers a true digital function, very low air
consumption at steady state and high air delivery to provide
good dynamic performance for large actuators.

The two piezoelectric elements control servo poppet valves
which control larger poppet valves.

This design offers very high air delivery capacity together with
low air consumption.

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov

For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65

Positioner Cover
"Thread-On"

=

]

HART® Communication Protocol
Remote configuration

Selectable Fail Mode
Open, closed, last position

Advanced Performance Programming
Improves process control

Advanced Diagnostics
Performance status with alarm monitoring

Terminal Block
Access cover
"Thread-On"

Primary
Terminal Block

Remote Mount
Terminal Block
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71 Loop Powered Microprocessor Controlled Positioner FLOWSERVE
'g , -
[ Technical Specifications
Input signal 4-20mA OPTIONAL FEEDBACK AGCESSORIES
; Air supply 30-105 psi (2-7 bar) Free from oil, water Type 4 Housing-only
() & moisture, (dewpoint at least 18°F below lowest expected MECHANICAL SWITCHES (Optional)
o ambient) filtered to min. 30 micron. Type SPDT
Air delivery 13.8 scfm (400 nl/min) Size Sub Sub miniature
I Air consumption 0.01 scfm (<0.3 nl/min) Rating 3A/125VAC
g Air connections 1/4' NPT 2A30VDC
0o Cable entry Three 1/2" NPT (Z enclosure two 1/2" NPT) NAMUR SENSORS (Optional) o
o - Electrical connections One 14 point terminal strip, 14-22 GA wire Iyp?j c PéOX|m|1ty gIN 832343'\“\2/'%
-t (Z enclosure : one 8 point and one 3 point) gadlLullent (On) = 1mA, (0ff) = 3 m
(7] Linearit 19 Voltage range 5-25 VDG
(o] fneartty <t Hysteresis 0.2%
a Repeatability <0.5% Temp -4°F to 185°F (-20°C to 85°C)
. o] Hysteresis <0.4% PROXIMITY SWITCHES (Optional)
v Dead band 0.2-10% adjustable Type SPDT
— Display Graphic, view area 0.6 x 1.6" (15 x 41 mm) Rating 5W/250mA/30VDC/125VAC
(o] HMi 5 push buttons Operating time 0.7ms
1, Processor 16 bit Breakdown voltage 200V DC
'E L Contact resistance 0.1Q
o CE directives 93/68EEC, 8/336/EEC, 92/31/EEC Mechanical/electrical life > 50x10° operations
(] EMC EN 50 081-2, EN 50 082-2 4-20 mA TRANSMITTER (Optional)
Voitage drop <101V Supply 9-28VDC
Enclosure Type 4x/ IP66 Output 4-20 mA
ype ass |, Div I, Group B,C, esolution 1%
(Type 4X & 7 (Class I, Div |, G B,C,D)* Resoluti 0.1%
Material Die-cast aluminum, A2/A4 fasteners Binearity full Spﬁ” ) ;{) 0-2"/5(;
utput current limit m
Surface treatment Powder epoxy Ll e 800 Q @ 24 VDG
Temperature range -22 to 185°F (-30 to +85°C) ndusiry A .
. *Industry Approvals:
Weight 31bs (1.4 ko) FM:  Class |, Divi 1 Groups B,C,D
Alarm output Transistor RI 1KQ Class 11, Divi 1 Groups, E,F.G
Alarm Supply Voltage 8-28V CSA: Class I, Divi 1, Groups C,D
Class Il, Divi 1, Groups E,F.G
How to Order
SPECIAL
SERIES OPTIONS CIRCUITRY ACTUATOR ENCLOSURE  LIMIT SWITCHES  POSITIONER INPUT SIGNAL
WC-93 (blank)- No Options | L- Loop powered not | S- Spring Return W- Type 4x/IP66 | (blank)- No Switches P 4- 4-20 MA
instrinically safe _ ; -
4- 4-20mA output (blank)- Double Acting M2- 2 SPDT mechanical Ha- HART
R- Remote Mount switches
P2- NAMUR sensors
R2- Proximity (REED)
switches
WC-93 (blank)- No Options | 4L- S- Spring Return Z- Type 4x /P66 N/A P 4- 4-20 MA
Note: 4-20 ma std. _ ; Type 7 .
R- Remote Mount with type z (blank)- Double Acting H4- HART
enclosure

Due to continuous development of our product range, we reserve the right to alter the product specifications contained in this brochure as required.

Worcester® is a registered trademark of Worcester Controls. Pulsair® is a registered trademark of Worcester Controls. HART® is a registered trademark of The Hart Communications Foundation.
Flowserve® is a registered trademark of Flowserve.

WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
For further information on Proposition 65, please go to www.oehha.ca.gov/proposition-65
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