TECHNICAL BULLETIN 989-TB
cashco 12-20

ISO Registered Company

MODEL 989

PNEUMATIC CONTROL VALVE FOR
GENERAL & CHEMICAL SERVICE

OVERVIEW

The Model 989 is a globe-style, pneumatic control valve
designed primarily for general and chemical service. The
valve's body/trim materials are available in WCB/316L SST or
CF3M/316L SST constructions.

Standard trim is metal seated design giving Class IV shutoff.
Optional composition seat design gives Class VI shutoff.

Available in body sizes 1" through 2" (DN25—-DN50) with
flanged end connections.

FEATURES

e All wetted trim components of 316L SST.

MODEL 989
Model C27 Actuator
(ATO-FC Action)

e Dual stem guiding:
— improved shutoff,
— increased packing life,

- maximized stabilty. LINE SIZES AVAILABLE

e Standard internally live-loaded V-ring packing. K (DNZS) ]_1/2” (DN40) 2 (DNSO)
e Multiple packing designs to meet reduced fugitive emission
levels.

e Flow-to-open design for increased:

— rangeability,

— stability.
e Quick change trim. END CONNECTIONS
e High pressure drop capability, up to 740 psid (51.0 Bard). FLANGED

e Multiple reduced trim selections.
e Equal percent or linear characterization.

e External corrosion protection.

* Face-to-Face dimensions - ISA 75.08.01 (“Short Pattern”). CO M M o N A P P L I CAT I O N S

e Standard Actuator compliant with IEC 60534-6-1 for mounting STEAM, AIR, OIL, WATER, INDUSTRIAL
standardized positioners. GASES

APPLICATIONS

Designed as a general service control valve for utilities
services — steam, air, oil, water, industrial gases, etc. Also
suitable for many chemical services where WCB or CF3M are

acceptable materials. The minimum seat/plug/stem material is D ES I G N P R ESS U R E

316L SST to maximize corrosion resistance. May be applied MAX INLET: UP TO 740 psig (51 Barg)
up to 740 psig (51 Barg) pressure limit, or 450°F (232°C) i ; .
temperature limit as a standard unit; up to 750°F (399°C) with MAX PRESSURE DROP: 740 psig (51

optional high-temperature construction. Barg)



Body Sizes:

Body Pressure
Temperature
Rating:

Max. Inlet
Pressure:

Working
Temperature
Range:

End Connec-
tions:

Max. Pressure
Drop:

Seat Leakage:

Flow Direction:

Inherent Flow

Characteristic:

STANDARD / GENERAL SPECIFICATIONS

1", 1-1/2" and 2"
(DN25, 40, and 50).

Meets ANSI B16.34 for 150# or 300#
Pressure Classes for cast carbon steel
(CS), cast stainless steel (SST). See
Table 1.

Up to 740 psig (51.0 Barg).

Standard, all materials: -20°F to

+450°F (-29°C to +232°C).

Optional, allmaterials: -20°F to +750°F
(-29°C to +399°C).

Flanged Only — All sizes and body
materials. Separable Type; standard
is CS flanges and CS split rings,
optional SST.
150# RF and 300# RF: Mating
dimensionsinaccordance with ANSI
B16.5. F-to-F dimensions per ISA
75.08.01

NOTE:ForNPTorSWendconnections,
apply a Model 988.

Metal Seated — Up to 740 psid (51.0
Bard) for Full, 1-Step, 2-Step, 3-Step,
4-Step, 5-Step and 6-Step reduced
ports.

See Tables 2 through 3.

Meets ANSI/FCI 70-2 (Rev. 1982).
Standard — Metal Seated — Class IV.
Optional — TFE Soft Seated — Class
VI, with metal-to-metal backup.

Standard: Flow-to-Open (FTO).
Minimizes packing sealing pressure
level. (Not recommended for Flow-
to-Close direction.)

Equal PercentorLinear; FTO direction
only.

Rangeability:
Body Size Port Size
Reduced
inch | (DN) &3éfls’t5e,p 2-Step | 1-step | Ot
1" (25) 25:1 35:1 50:1
1-1/2" | (40) - - 50:1
2" (50) - - 50:1
Flow Capacity: Per ISA 75.11.01 Standard
See Tables 7 and 8.
Body Size Port - Orifice Cv
inch | (DN) Description inchs iz:nm) =%M“'Lin_
Full 750" [ (19.) | 118 | 12.7
1-Step Reduced | .562" | (14.3)| 7.0 7.5
2-Step Reduced | .562" | (14.3) | 4.1 4.3
1" (25) | 3-Step Reduced | .332" | (8.4) | 25 2.6
4-Step Reduced * | .205" | (5.2) - 1.1
5-Step Reduced * | .155" | (3.9) - 0.58
6-Step Reduced * | .155" | (3.9) - 0.27
Full 1.250" | (31.8) 26 27
1-1/2" | (40)
Reduced 750" | (19.1) | 10.4 10.8
Full * 1.875" | (47.6) | 47 47
2" (50) Full ** 1.875" | (47.6) | 50 50
Reduced 1.000" | (25.4) | 18.2 | 19.4
* Metal Seat; ** Soft Seat

Actuators:

Painting:

Spring-Diaphragm Type. Models C27
or C53. Select “direct” or “reverse”
action; field reversible.

Air-to-Open, Fail Close. Increase
loading pressure pushes stem up,
plug opens.
Air-to-Close, Fail Open. Increase
loading pressure pushes stem down,
plug closes.

See Tables 2and 3forproper selection
of required bench setting range spring
and Model number.

Standard: All non corrosion resistant
portions are powder coated per
Spec. S-1743 and /or with corrosion
resistant epoxy paintper Cashco Spec
#S-1606.

Alternate: See Opt-95.




Body/Bonnet
Materials:

Separable

Flange
Materials:

Trim:

BODY SUB-ASSEMBLY SPECIFICATIONS

CS - ASTM A216, Gr. WCB.
SST-ASTM A351, Gr. CF3M (316L).

Standard: All body materials;
Flanges — CS per ASTM A216, Gr.
WCB, or equal;

Split Rings — CS.

Optional: SST body materials;
Flanges — SST per ASTM A351,
Gr. CF3M, or equal;

Split Rings — 316 SST.

Optional: All body materials;
Flanges — CS per above;

Split Rings — 316 SST.

Function of packing design.

Seat
Design

Basic Trim
Description

Trim
Designation #

Metal

S1R, S1S, S1RE, S1SE 316L SST

S40, S40E NACE

S1HT High Temp

Composition

S3R, S3S, S3RE, S3SE 316L SST/TFE

Soft

S40T, S40TE NACE/TFE

See Table 4 for complete trim material specifications.

Internal
Gaskets:

Stem Size:

Standard — Spiral-Wound Type:
316L SST with carbonfiller.

0.625" (15.9mm) diameter, all body
sizes.

FIGURE 1
Body Sub-Assembly Internal Design — Metal Seated
with Internal Live-Loading

Plug Travel:

Bonnet Bolting:

Packing

Apparatus:

Cage

4/

Seat Retainer

Body Size Travel/Stroke
inch (DN) inch [ (mm)
1", 1-1/2" & 2" ;
(25, 40 & 50) 750" | (19.0)

2,
N

Partial Section

LS
Seat Ring :
- 1

Zinc plated alloy steel.
CS Body/Bonnet: All standard and
optional constructions.
Studs: ASTM A193, Gr. B7;
Nuts: ASTM A194, Gr. 2H.
SST Body/Bonnet: Std. construction
and Opt-40 (NACE) Construction.
Studs: ASTM A193, Gr. B7;
Nuts: ASTM A194, Gr. 2H.
SST Body/Bonnet: Opt-35 High Tem-
perature Construction (no plating).
Studs: ASTM A193, Gr. B8M, CI. 2;
Nuts: ASTM A194, Gr. 8M-S1.

Std—Internal Live-Loaded & Jammed:
Flange — 316 SST;
Follower & Upper Guide — per Trim

Designation Number.

Optional — External Live-Loaded:
Retainers — 316 SST;
Spacer — 316 SST;
Follower & Upper Guide — per Trim

Designation Number;

Belleville Washers — 17-7PH SST.
All Designs — Bolting:
CS Body — All constructions;

Studs — 18-8 SST,

Nuts — 18-8 SST.

SST Body - All constructions except
Opt-35;

Studs — 18-8 SST,

Nuts — 18-8 SST.
SSTBody—Opt-35HighTemperature
Construction;

Studs—ASTMA193,Gr.B8M, CI.2;

Nuts — ASTM A194, Gr. 8M-S1.

-

Seat
Insert §

FIGURE 2

Composition Soft Seat Design



Packing: All packing ring sets are complete Opt-KRI: Internal LL, DuPont Kalrez/
with upper and lower non-extrusion TFE rings with CRCC adapters.
adapters. Opt-KRE: Same as ‘KRI’, except
Live-Loaded (LL): (See Figure 3.) external LL.
Standard: Internal LL, virgin TFE Jammed (Non-LL): (See “Option Specifications”).
V-ring. Opt-34: Dual packing, TFE V-ring,
Opt-EXT: External LL, virgin TFE lantern ring spacer; 3 variations.
V-ring. Opt-38J: Virgin TFE V-ring, dead-
Opt-HTE:External LL, carbon loaded.
graphite rings.
Visual & manual wear indication —
Max Spacing = 0.050" — 0.060".
Retightening of packing bolting required from this position.
As packing wears, the spacer ring can be “spun” (rotated) freely.
0.000"
v Whe_n proper
A Upper % loading is on %
Retainer packing, the
- Typ. spacer ring can

i

Lower
Retainer

- Typ.

All packings with

external live-loading ~ Only
except Opt-HTE-Lo.

With Proper Loading on

not be rotated

— Spacer
by manually Ring
finger-grasping ~Typ. —

and attempting to
rotate.

i i

i

Upper Retainer

Opt-HTE-Lo All packings with Opt-HTE-Lo
external live-loading Only Shown with
except Opt-HTE-Lo. Retainer & Shown with Opt-HTE-Lo Retainer &
i Spring Washer Arrangement
With Minimum Loading on Spring Washer prng 9
Arrangement

Upper Retainer

The above mechanism for external live-loading of valve stem packing
is patented. The design features —
e Manual and visual indication of packing ring wear.
e Allows levels of loading with same parts; only
rearrangement is required.
* Manual indication of proper loading force.

ACTUATOR SUB-ASSEMBLY SPECIFICATIONS
(Continued on page 5)
Size, Stroke &
Volumes:
Basic ph?’l\ag-m Nominal Volumes
Actuator Area Stroke | Clearance | Displacement
Model |Action|in?|(cm?)[ in |[(mm)]|in3|(cm3) | in3 | (cm3)
ATC 30.3|(496.5)] 16.2 |(265.5)
05 [(12.7)
ATO 28.2|(462.1)| 16.4 |(268.7)
c27 32 |(209)
ATC 25.8|(422.8)| 25.4 |(416.2)
0.75|(19.05)
ATO 24.4(399.8)| 24.1 [(394.9)
ATC 46.1|(755.4)| 28.2 |(462.1)
0.5 [(12.7)
ATO 44.3|(725.9)| 24.7 |(404.8)
C53 53 |(342)
ATC 38.4|(629.3)| 39.3 |(644.0)
0.75 |(19.05)
ATO 36.9((604.7)] 39.0 [(639.0)
Ambient -20° to +180°F (-28° to +83°C).
Temperature: —20° to +140°F (-29° to +60°C) with

electrical accessories.

Belleville Spring
Washers

for All Except u%

Opt-HTE-Lo. B
Upper Retainer

TRy

S

N

1

N

Lower Retainer

NN

NN

Shown with stan-
dard TFE V-Ring

Lower Retainer

™

naRnAAAAARAAR

NN

D\

N

v

W,

SN

Spacer Ring

Belleville Spring
Washers

Packing Stud
Packing Follower

FIGURE 3
External Live-Loaded Packing Details
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Bench Set &

Max/Norm
Pressures:
Air Pressures
Bench Range .
9 gﬂ;’;ﬁ; Design Max.
psig (Barg) | psig | (Barg) | psig | (Barg)
5-15 | (0.34-1.03) | 20 (1.4) 100 (6.9)
15-60 | (1.03-4.14) | 75 (5.2) 100 (6.9)

No springs available for split ranges. A Positioner is
required for split range input signal.

Option -3:

Option -15:

Option -26:

Option -34:

OPTION SPECIFICATIONS

MANUAL HANDWHEEL. Overrides
the actuator spring force to allow
manual stroking of valve. Single
acting design, side-mounted. For
ATO-FC action, handwheel opera-
tor "opens" the plug against spring
force; may be utilized as a travel stop
to prevent full closure. For ATC-FO
action, handwheel operator "closes"
the plug against spring force; may
be utilized as an “up” travel stop to
prevent full opening.

STELLITED TRIM. For metal seated
316 SST designs only; limited to
use with S1R, S1S, S1RE, S1SE or
S1HT trim designation numbers only.
Seat ring and plug seating surfaces
are covered with Stellite #6 material.
Recommended forflashing or partially
cavitating liquid service, or where ex-
tendedtime periods of ON-OFF orlow
flow (less than 10% open) operation
occur and good shutoff is required.

LEAK-OFF CONNECTION. 1/4"
NPT tapped opening on bonnet.
Complete with removable steel plug
for all body materials. Located be-
tween primary and secondary pack-
ing sets when supplied with Option
-34, Dual Packing. See Figure 4.

DUAL PACKING. Two sets of stan-
dard TFE V-ring packing separated
by a lantern ring of same material as
trim material. Use for lethal, toxic, ex-
plosive, etc., type fluids, where extra
packing sealing protection is desired;
also used for vacuum service.

Materials:
Material
Diaphragm Buna-N w/Polyester Insert
Upper & Lower Case, Steel
Yoke
Attachment Hub 17-4 PH SST
Stem 316/316L SST
Diaphragm Plate,
Stem Spacer, Spring Plate,
Hub Nut, Stem Bolt, Steel
Stem Lock Washer
Diaphragm Washer 316/316L SST
Diaph. Washer O-ring, )
Hub O-ring, Stem O-ring Buna-N
Bolts & Nuts Steel Plated
Spring Steel

Option -35:

Option -EXT:

Option -HTE:

Arrangement A — Pressure inside
valve is always greater than ambient
pressure; see Figure 5.
Arrangement B — Pressure inside
valveis alwayslessthan (i.e.vacuum)
ambient pressure; see Figure 6.
Arrangement C — Pressure in-
side valve is alternately greater
than or less than (i.e. vacuum)
ambient pressure; see Figure 7.

HIGHTEMPERATURE CONSTRUC-
TION. Apply where temperatures
from 450° to 750°F (232° to 399°C)
are expected. Includes high strength,
high temperature alloy bolting for the
bonnet and packing retainer when
applied with a SST body. Must se-
lect Opt -HTE stem packing design.
Limited to use with trim designation
ST1HT ONLY. Select C27 Act. with
15-60 psig bench or C53 Act.

TFE V-RING PACKING (External
Standardinternallive-loaded (LL) de-
sign is replaced by patented external
LL design. Includes SST Belleville
spring washers enclosed within a
SST spacer with SST upper and
lower retainers (see Figure 3), and
a variation of the standard packing
follower. Temperature range: -20 to
+450°F (-29 to +232°C).

HIGH TEMPERATURE PACKING.
Includes patented externally live-
loaded design. Packing set includes
braided carbon yarn, graphite em-
bedded upper and lower rings; high
density graphite formed rings act-
ing as non-extrusion adapters; and

5



compressed carbon graphite ribbon

formed into one-piece rings. Special Option -38J: JAMMED PAQKlNG. Live IOaFilng
packing follower includes carbon packing spring is repl_aced b_yaﬂxed
bushing. Temperature range: -20° to ;p?cerof;ame rgaterlal astrimmate-
+750°F (-29° to +399°C). Opt-HTE ral, see rigure o.
is further classified as to max. inlet  Qption -40: NACE SERVICE. Internal wetted por-
pressure — Opt-HTE-Lo is for inlet tions meet NACE standard MR0175-
pressures up to 250 psig (17.2 Barg); 90 revision, when the exterior of the
Opt-HTE-Hi is for inlet pressures valve is not directly exposed to a sour
greater than 250 psig (17.2 Barg). gas environment, buried, insulated or
NOTE: If application is for tempera- otherwise denied direct atmospheric
tures greater than 450 °F (232 °C), exposure. Apply in sour gas, sour
Opt-35 is also required. crude, or service with hydrogen sul-
Option -KRI: KALREZ PACKING (Internal) Stan- fide (H,8) in the flow mixture. Limits
dard packing is replaced with DuPont effect_s of sulfld'e stress corrosion
“Kalrez” fluoroelastomer, Series 500 cracking. Use with CS or SST body/
KVSP packing set, consisting of one bon_net n_ﬂatenals, and only with trim
carbon filled TFE V-ring, two Kalrez designations _8_40’ S40E, S4O,T’ or
V-rings, and upper and lower CRCC S40T_E. Certificate of compliance
non-extrusion adapter rings. Uses supplied on request.
standard internal live-loading. Tem-  Qption -55: SPECIAL CLEANING. Cleaned and
perature range: -20° to +450°F (-29 packaged per Cashco Specification
to +232°C). #S—1134. Suitable for oxygen service
Option -KRE:  KALREZ PACKING (External). andotherfluids. SSTBODIES ONLY.
Incorporates external live-loaded Option -56: SPECIAL CLEANING. Specialclean-
features of packing Opt-EXT, and ingprocedureperCashcoSpecification
packing rings of packing KRI. Tem- #S-1542. Suitable for fluids other
perature range: -20° to +450°F than oxygen. For all body materials.
(-29° to +232°C).
S?Sgggf)ry Alternating y
" acuum
Positive N B Packing - P POSItlvet = Packing
Pressure A | Bl Lantern Shown with OSSure=o- fea |
, 7 igf' o Dual Packing Vacuum 1 Lantern
Service 15 g ing Option-34A Service AN Ring
U U Primary = i i Positive
% E (lower) ~ | ;HZ % Pressure
g g Packing = § ﬁ Packing
1/4" S
NPT [ii
FIGURE 5 b FIGURE 7
Dual Packing — Arr. “A” Dual Packing — Arr. “C”
Option-34A Option-34C
Secondary
(upper)
Vacuum ) = Packing FIGURE 4 5
Service N Leak-Off Conn.
i Lantern Option-26 : A
- Ring
” ? Primary g
% é (lower) g
v Y Packing 2

FIGURE 6
Dual Packing — Arr. “B”
Option-34B

FIGURE 8
Jammed Packing
Option-38
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Positioners:

MOUNTED ACCESSORY SPECIFICATIONS

NOTE: PMV Positioners are not FM
Approved at this time. If you need FM
Approval, please specify the Siemens
PS2.

General: PMV Positioners. Aluminum
housing with corrosion resistant powder
coated epoxy. Pneumatic output load
as required by actuator bench range.
Field reversible action. Mounting di-
mensions per IEC 60534-6-1 Standard.

P/P_Pneumatic. Model P5 features
SST cam with a simple cam locking
device, tapped exhaust port for venting
media, external zero adjustment. Input
signal 3-15 psig, Includes gauge ports,
no gauges. Analog only.

I/P_Electro-Pneumatic. Model D20
Digital or Hart compatible. Features
single button self-calibration. input sig-
nal 4-20mA. Optional gauge block with
gauges for Models D20 D and D20 A.
Model D20 D is general purpose.
Model D20 A is Intrinsically safe, Ex
ia ATEX.

Model D20 E is ATEX EEX d IIB+H,,
T6 FM Approved.- Approval Pending
Gauge block is built in, no gauges. Not
available with limit switch option.

Model D3 Digital, Hart, Profibus, or Field-
bus compatible. Input signal 4-20mA.
Featureslarge graphic display. Optional
gauge block for Models D3 X and D3 I,
no gauges.

Model D3 X is general purpose.
Model D3 I is Intrinsically safe, ATEX
EEXia lIC T4.

Model D3 E is ATEX EEX d [IB+H,, T6
CSACLS 1 DIV 1

FM CLS 1 DIV 1 - Approval Pending
Gauge block is built in, no gauges. Not
available with limit switch option.

Model PS2 is Digital, Hart, Fieldbus
and Profibus compatible. Input signal
4-20mA. Features a Makrolon hous-
ing, (Aluminum for Explosion Proof.)
Mounting dimensions per IEC 60534-6-1
Standard.

Model PS2-1 is general purpose.
Model PS2-2 is Intrinsically safe, ATEX
ExiallC T6/T4, FM CLS 1 DIV 1,
CSACLS1DIV1,SIL2

Air Tubing:

Airset:

Solenoid Valve:

Transducers:

Other
Accessories:

Limit Switches:

Model PS2-3 EX dIIC T6/T4, SIL2. Not
available with limit switch option.

All I/P positioners not available with
764's.

Instrument air tubing SST with SST
fittings.

Model 5200P instrument air supply
regulator. Use with positioners. Bracket
mounted to actuator casing. Supplied
with gauge. See technical bulletin
5200P-TB.

Standard Brass: Available in standard
weather-proof model. Brass body,
1/4" female NPT connections. Nipple
mounted to actuator casing. 120 VAC,
60 Hz power supply, CSA Approved
Class 3221-01, NEMA 2,3,3S,4,4X.
8" HF utilizes a direct mount NAMUR
mount style.

X-Proof or SST construction: Consult
Factory.

Standard installation vents actuator and
drives valve to fail-safe position upon
loss of electrical power.

Consultfactory for230/1/50,0r 120 VDC
power supplies, or intrinsically safe (IS)
service.

FM, CSA approved NEMA 4X
Cl 1, Div1and Cl 1, Div2

764 P/PD pressure controller.
Lockup valve.
Position transmitter.

Model D20 and D3 positioners, switches
are available, unit is enclosed in the
positioner housing.

Limit and proximity switch options not
available on Explosion proof rated
positioners.



TECHNICAL SPECIFICATIONS

TABLE 1
MAXIMUM ALLOWABLE WORKING PRESSURE / TEMPERATURE RATINGS
English Units Metric Units
Material Option End Temperature
Nos. Connection Pres§ure Temperature Pressure p
psig °F (Barg) (°C)
285 -20 to +100 (20) (-29 to +38)
260 200 (18) (93)
None
230 300 (16) (149)
1504 RF 200 400 (14) (204)
Flanged 170 500 (12) (260)
(NOTE 1) 140 600 (10) (316)
-35
(T>450 °F 125 650 (9) (343)
110 700 (8) (871)
cs, A-216, 95 750 @) (399)
WCB or Equal 740 -20 to +100 (51) (-29 to +38)
680 200 (47) (93)
None
655 300 (45) (149)
300# RF 635 400 (44) (204)
Flanged 605 500 (41) (260)
(NOTE 1) 570 600 (39) (316)
-35
(T>450 °F 550 650 (38) (343)
530 700 (36) (371)
505 750 (35) (399)
English Units Metric Units
Material Option End Temperature
Nos. Connection Pres§ure Temp:erature Pressure p
psig F (Barg) (°C)
275 -20 to +100 (19) (-29 to +38)
235 200 (16) (93)
None
215 300 (15) (149)
1504 RF 195 400 (13) (204)
Flanged 170 500 (12) (260)
(NOTE 1) 140 600 (10) (316)
-35
(T>450 °F 125 650 9) (343)
SST, 110 700 (8) (371)
A351 95 750 (7) (399)
Grade CF3M 720 -20 to +100 (50) (-29 to +38)
620 200 (43) (93)
None
560 300 (39) (149)
300# RF 515 400 (36) (204)
Flanged 480 500 (33) (260)
(NOTE 1) 450 600 1) (316)
-35
(T>450 °F 440 650 (30) (343)
435 700 (30) (371)
425 750 (29) (399)

* Pressure Rating shall not exceed 375 psig (25.8 Barg) when body material is SST and process medium
is oxygen. (CGA G-4.4 2012)
NOTE 1: CS separable flanges with CS body material. CS or SST separable flanges with SST or H-C body material.

989-TB



TABLE 2
MAXIMUM PRESSURE DROP - psid (Bard)
METAL SEATED - CLASS IV SEAT LEAKAGE
Shutoff pressures may be further derated by MAWP
for Size, Body Material, End Connection & Temperature (See Table 1)

i Port-Orifice Maximum Actuator Air
Body Size - Operating - Supply
Inch L Size Pressure Drop Bench Settings Model Pressure
(DN) Description No
inch (mm) psid | (Bard) psig (Barg) ) psig | (Barg)
149 | (10.2) 5-15 (0.34-1.03) o7 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)
Full 0.750" | (19.1)
387 | (26.7) 5-15 (0.34-1.03) 53 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)
360 (24.8) 5-15 (0.34-1.03) Co7 20 (1.4)
1-Step & 2-Step 740 (51) 15-60 (1.03-4.14) 75 (5.2)
0.562" | (14.3)
Reduced 740 (51) 5-15 (0.34-1.03) C53 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)
740 (51) 5-15 (0.34-1.03) o7 20 (1.4)
1 3-Step 740 | (51) 15-60 | (1.03-4.14) 75 (5.2)
0.332" | (8.4)
(25) Reduced 740 | (51) 5-15 (0.34-1.03) 53 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)
740 (51) 5-15 (0.34-1.03) o7 20 (1.4)
4-Step . 740 (51) 15-60 (1.03-4.14) 75 (5.2)
0.205" | (5.2)
Reduced 740 (51) 5-15 (0.34-1.03) a3 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)
740 (51) 5-15 (0.34-1.03) o7 20 (1.4)
5-Step & 6-Step , 740 (51) 15-60 (1.03-4.14) 75 (5.2)
0.155" | (3.9)
Reduced 740 (51) 5-15 (0.34-1.03) 53 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)
NA NA 5-15 (0.34-1.03) o7 20 (1.4)
263 | (18.1) | 1560 | (1.03-4.14) 75 (5.2)
Full 1.250" | (31.8)
88 (6.1) 5-15 (0.34-1.03) 53 20 (1.4)
1-1/2" 520 | (35.9) | 15-60 (1.03-4.14) 75 (5.2)
(40) 149 | (10.2) 5-15 (0.34-1.03) o7 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
Reduced 0.750" | (19.1)
387 (26.9) 5-15 (0.34-1.03) C53 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)
NA NA 5-15 (0.34-1.03) o7 20 (1.4)
120 | (8.2) 15-60 (1.03-4.14) 75 (5.2)
Full 1.875" | (47.6)
NA NA 5-15 (0.34-1.03) C53 20 (1.4)
on 260 | (17.9) | 15-60 (1.03-4.14) 75 (5.2)
(50) 44 (3.0) 5-15 (0.34-1.03) o7 20 (1.4)
451 (31) 15-60 (1.03-4.14) 75 (5.2)
Reduced 1.000" | (25.4)
177 (12.2) 5-15 (0.34-1.03) C53 20 (1.4)
740 (51) 15-60 (1.03-4.14) 75 (5.2)

NOTE: Above pressure drop values are based on Flow-to-Open (FTO) direction.
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TABLE 3

MAXIMUM PRESSURE DROP - psid (Bard)

COMPOSITION SEATED - CLASS VI SEAT LEAKAGE
Shutoff pressures may be further derated by MAWP
for Size, Body Material, End Connection & Temperature (See Table 1)

i Port-Orifice Maximum Actuator Air
Body Size - Operating ) Supply
:Bﬂ; Description Size Pressure Drop Bench Settings Model Pressure
inch (mm) psid | (Bard) psig (Barg) No. psig | (Barg)
255 (17.5) 5-15 (0.34-1.03) co7 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
Full 0.750" | (19.1)
493 | (33.9) 5-15 (0.34-1.03) 53 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
503 | (34.6) 5-15 (0.34-1.03) cor 20 (1.4)
n - - 740 51 15-60 1.03-4.14 75 52
1 1-Step & 2-Step | () oo (14.3) (51) ( ) (5.2)
(25) Reduced 740 (51) 5-15 (0.34-1.08) 53 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
740 (51) 5-15 (0.34-1.03) co7 20 (1.4)
- 740 51 15-60 1.03-4.14 75 5.2
3-Step 0.332" | (8.4) (51) ( ) (5.2)
Reduced 740 (51) 5-15 (0.34-1.03) 53 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
68 (4.7) 5-15 (0.34-1.03) o7 20 (1.4)
327 | (22.5) 15-60 | (1.03-4.14) 75 (5.2)
Full 1.250" | (31.8)
152 | (10.5) 5-15 (0.34-1.03) 53 20 (1.4)
1-1/2" 584 | (40.2) | 15-60 | (1.03-4.14) 75 (5.2)
(40) 255 | (17.5) 5-15 (0.34-1.03) o7 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
Reduced 0.750" | (19.1)
493 | (33.9) 5-15 (0.34-1.03) 53 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
NA NA 5-15 (0.34-1.03) o7 20 (1.4)
167 | (11.5) | 15-60 | (1.03-4.14) 75 (5.2)
Full 1.875" | (47.6)
71 (4.8) 5-15 (0.34-1.03) 53 20 (1.4)
on 308 | (21.2) | 15-60 | (1.03-4.14) 75 (5.2)
(50) 124 (8.5) 5-15 (0.34-1.03) o7 20 (1.4)
531 | (36.6) | 15-60 | (1.03-4.14) 75 (5.2)
Reduced 1.000" | (25.4)
257 (17.7) 5-15 (0.34-1.03) c53 20 (1.4)
740 (51) 15-60 | (1.03-4.14) 75 (5.2)
NOTE: Above pressure drop values are based on Flow-to-Open (FTO) direction.
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TABLE 4

TRIM MATERIALS VS. DESIGNATION NOS.

Part METAL SEAT - Trim Designation Nos.
Description S1R* s1s* S40 * V'STHT * S1RE * S1SE * S40E **
Plug/Stem Assy. 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Seat Ring 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Cage CF3M CF3M CF3M CF3M CF3M CF3M
Upper Stem Guide Rulon Tape Rulon Tape Rulon Tape Rulon Tape Rulon Tape Rulon Tape
Lower Guide Bushing | 316L SST Rulon Stellite #6 | 316L SST Rulon | Stellite #6 | 316L SST Rulon | Stellite #6 316L SST Rulon
. . Cold Worked Cold Cold Worked
Packing Load Spring 316 SST Worked Inconel X-750 None None None
316 SST
Packing Follower 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Wiper Ring e o o None None None
Spacer 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Packing Design Internal Live-Loaded External Live-Loaded or Jammed
Shaded column is Base (Std) Trim
Part COMPOSITION / SOFT SEAT - Trim Designation Nos.
Description S3R S3S S40T * S3RE S3SE S40TE **
Plug/Stem Assy. 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Seat Ring 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Cage CF3M CF3M CF3M CF3M CF3M CF3M
Upper Stem Guide Rulon Tape Rulon Tape Rulon Tape Rulon Tape Rulon Tape Rulon Tape
Lower Guide Bushing | 316L SST Rulon Stellite #6 316L SST Rulon | 316L SST Rulon | Stellite #6 | 316L SST Rulon
Packing Load Spring C%I?GWSOS”.(I.ed C(;I?GWSOSrI_}ed l(jg(l)i(\e/:/;r_l;%% None None None
Packing Follower 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Wiper Ring i i i None None None
Spacer 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Seat Retainer 316L SST 316L SST 316L SST 316L SST 316L SST 316L SST
Seat Insert TFE TFE TFE TFE TFE TFE
Packing Design Internal Live-Loaded External Live-Loaded or Jammed

v Only trim recommended for temperatures greater than 450°F (232°C), and up to 750°F (399°C).
* Use these trim designation numbers for Option -15 Stellited Seating surfaces.
** Use these trims when application is required for NACE service.
*** Polyurethane / Molybdenum

Material Material Specifications
316L SST ASTM A479, S31603; Wrought Barstock, Annealed
CF3M ASTM A351, Gr. CF3M; Cast 316L SST
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EQUAL PERCENT (=%) CHARACTER

TABLE 5
FLOW CAPACITY - Cv

Cv @ 10% TRAVEL INCREMENTS
FL @ 10%; FL @ 100%
METAL or COMPOSITION SOFT SEAT

Bsti)zdg PPrt F1IE)°/? Minimum Percent of Travel - % ::(I)-O:CZ
inch | (DN) Size Travel Flow 10 | 20 [ 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | Travel
Full .90 24 A4 7 12 [ 19 | 26 | 36 | 53 | 76 [ 102 | 11.8
v | s 1-Step Reduced .90 14 3 6 9 12 | 16 [ 22 | 31 | 43 | 57 | 7.0 9
2-Step Reduced .90 12 2 4 .6 .8 1.0 1.3 1.7 2.3 3.0 41
3-Step Reduced .90 .10 14 2 3 4 5 7 .9 1.3 1.8 2.5
Full .90 52 12 | 23 | 34 | 45 | 63 | 88 | 13.7 | 185 | 228 | 26
1-1/2" | (40) .90
Reduced .90 21 6 9 1.3 | 19 | 25 | 34 | 47 | 62 | 82 | 104
Full * .90 .94 29 | 42 | 6.1 | 89 | 151 | 234 | 315 | 382 | 43.7 | 47
2" | (50) Full ** .90 .94 29 | 42 | 61 | 89 | 1561 | 234 | 315 | 382 | 43.7 | 50 .90
Reduced .90 .36 10 | 1.8 | 26 | 34 | 48 [ 63 | 82 | 108 | 144 | 18.2
* Metal Seat; ** Soft Seat
TABLE 6
FLOW CAPACITY - Cv
LINEAR (Lin) CHARACTER
Cv @ 10% TRAVEL INCREMENTS
FL @ 10%; FL @ 100%
METAL or COMPOSITION SOFT SEAT
Bc_>dy Port FL@ Minimum Percent of Travel - % FL @
Size ; 10% 100%
inch | (DN) Size Travel Flow 10 20 | 30 | 40 50 | 60 70 | 80 90 | 100 | Travel
Full .90 25 12 [ 25 [ 39 | 52 | 65 | 78 | 92 | 105 | 11.7 | 127
1-Step Reduced .90 15 8 15 | 22 | 31 | 38 | 46 | 54 | 62 | 69 | 7.5
2-Step Reduced .90 14 4 8 12 | 17 | 21 | 25 | 30 | 34 | 38 | 43
1 (25) | 3-Step Reduced .90 .08 3 6 8 11 | 14 [ 17 | 20 | 23 | 25 | 26 .90
4-Step Reduced * | .90 .03 A 2 3 4 5 7 8 9 1.0 | 1.1
5-Step Reduced * | .90 .02 06 | 12 | 18 | 24 [ 29 | 35 | 41 | 46 | 52 | .58
6-Step Reduced *| .90 .01 03 | o5 | .06 | 11| 14| 16| 19| 22| 24 | 27
Full .90 54 26 | 50 | 74 | 100 | 126 | 152 | 182 | 21 24 27
1-1/2" | (40) .90
Reduced .90 22 9 18 | 27 | 37 | 46 | 57 | 68 | 80 | 94 | 10.8
Full * .90 .94 72 (127 | 196 | 246 | 29.7 | 335 | 375 | 422 | 429 | 47
2 (50) Full ** .90 .94 72 | 127 | 196 | 246 | 29.7 | 335 | 375 | 422 | 429 | 50 .90
Reduced .90 .35 34 | 51 | 72 | 95 | 116 | 134 [ 151 [ 166 | 18 19
* Metal Seat; ** Soft Seat
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TABLE 7
APPLICATION RECOMMENDATIONS

Temperature Range
Fluid T<250°F 250°<T<450°F 450°<T <750°F Options Trim Designation Nos.
(T<121°C) (121°<T<232°C) | (232°<T <399°C)
S3R, S3S, S3RE, S3SE,
Inert Industrial v v - None, -EXT S1R, 1S, S1RE, S1SE
N,, He, Ar,
(N2 ) - - v -35, -HTE S1HT
S3R, S3S, S3RE, S3SE,
Oxygen v v CF 55, -EXT S1R, 1S, S1RE, S1SE
v v - None, -EXT Al
o | Hydrocarbons - Clean
ul - - v -15, -35, -HTE STHT
Z-t, v v - -15,-34 S1R, 1S, S1RE, S1SE
Hydrocarbons - Dirty
- - v -15, -35, -HTE STHT
. -34, -EXT, S3R, S40T, S3RE, S40TE,
Corrosive - Clean v v CF -KRI, -KRE S1R, 540, S1RE,
. . -15, -34, -EXT S1R, S1S, S40, S1RE, S1SE,
Corrosive - Dirty v v CF “KRI, -KRE $40, S40E,
Cryogenic - - - - N/R
S3R, S3S, S3RE, S3SE,
Clean,Non-Cavitating, v v - None, -EXT S1R, S1S, S1RE, S1SE
Non-Flashing
- - v -15, -35, -HTE STHT
%) Clean, Cavitating, _ Recommend Applying
(=] Flashing N/R N/R N/R Ranger QCT
2
] NACE -40, -KRlI,
g (H,S + HC's) v v CF KRE. -EXT S40, S40E, S40T, S40TE
; -34, -EXT, S3R, S40T, S3RE, S40TE,
Corrosive v v CF -KRI, -KRE S1R, S40, S1RE,
. _ Recommend Applying
Abrasive N/R N/R N/R Ranger QCT
P1 <150 psig ) S1R, S1S, S1RE, S1SE,
(10.3 Barg) Saturated None, -EXT S3R, S3S,S3RE, S3SE
s 150 psig<P1<400 psig
ﬁ (10.3 Barg<P1< 27.6 Saturated -15 S1R, S1S, S1RE, S1SE
= Barg)
(/2]
v v - -15, -EXT S1S, STHT, S1SE
Superheated
- - v -15, -35, -HTE STHT

CF = Consult Factory
N/R = Not Recommended

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy, they are not to be con-

strued as warranties or guarantees, express or implied, regarding the products or services described herein or their use or applicability. We reserve the right to modify
or improve the designs or specifications of such product at any time without notice.
Cashco, Inc. does not assume responsibility for the selection, use or maintenance of any product. Responsibility for proper selection, use and maintenance of any
Cashco, Inc. product remains solely with the purchaser.
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DIMENSIONS & WEIGHTS

764P CONTROLLER
C (OPTIONAL)

PNEUMATIC OR
ELECTRO-PNEUMATIC
POSITIONER (OPTIONAL)

| I , | _1

ENGLISH UNITS - inch & Ibs. METRIC UNITS — mm & kgs.
i . Body Size i . Body Size

Dimensions 1 1-1/2" 2" Dimensions DN25 DN40 DN50
A 5.54 591 6.86 A 120.7 150.1 174.2
B" 15.00 15.37 16.33 B 381.0 390.4 4148
c~ 18.24 18.61 19.56 c* 4633 4727 496.8

D Model C27 Act. = 9.00/ Model C53 Act. = 11.56 D Model C27 Act. = 228.6/ Model C53 Act. = 293.6

E Model C27 Act. = 9.97 / Model C53 Act, = 11.21 E Model C27 Act. = 253.1 / Model C53 Act. = 284.7
G Flanged 150# 7.25 8.75 10.00 G Flanged 150# | __ 184.1 2223 254.0
G Flanged 300# 7.75 9.25 10.50 G Flanged 300# | 196.9 235.0 266.7
H Flanged 150% 3.19 3.75 4.38 H Flanged 150# 81.0 95.3 111.3
H Flanged 300# 344 2.00 4.62 H Flanged 300# 87.1 101.6 117.3

Wt w C27 = 26 30 22 Wt w C27 11.8 13.6 19

WL w C53 36 40 52 Wi w C53 16.3 18.1 235

*  "B" dim for C53 Actuator add 0.14" (3.5mm).

** "C" dim for C53 Actuator add 0.92" (23.4mm).

*** NPT Basic valve w/actuator weight, no accessories. Add 4lbs. (1.8kg) for positioner,
Add 3 Ibs (1.4kg) for limit switch, Add 15 Ibs (6.8kg) for handwheel operator.
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MODEL 989 PRODUCT CODER 1202120

An “X” in POS 12 followed by a 5-digit control number overrides remaining selections.

POS POS POS | POS POS POS POS POS POS POS POS POS
3 5 6 7 10 11 12 13 14 15 16 17
POSITION 3 - BODY/BONNET MATERIALS POSITION 5 - END CONNECTIONS
Body Cs SST CS SST CS SST End Connection Split Rings
X Body
Size CODE | CODE | CODE | CODE | CODE | CODE Material Flanged CS SST
T B ) 1 6 ) Press. Cl. | Material | CODE | CODE
1-1/2" D u 4 7 © 150 # cs 3 A
CS & SST
on E Vv 2 8 T 300 # CS 4 B
Optional Opt-35 Hi Temp . ssT 150 # SST c
Const. Standard . Opt -40 Nace 300 # SST D
** Select C27 Act. with 15-60 psig bench or C53 Act.
POSITION 7 - CHARACTER / PORT SIZE
POSITION 6 - TRIM MATERIALS " "
- - - Available Body Sizes
Apply with Packing Loading Design Al 1" Only
when these . External L-L or Jammed Trim Option -
Dtsa:?g;n specific Internal L-L * Characteristic | Nos. Port Size
options are [Trim Design e — Trim Design — Full | 1-Step | 2-Step | 3-Step | 4-Step | 5-Step | 6-Step
selected No. No. CODE | CODE | CODE | CODE | CODE | CODE | CODE
S1S A S1SE 1 Equal % None A B E F
- S1R * B S1RE 2 Linear None C D G H J K L
Metal Opt-40 5S40 C S40E 3 Seat Design Metal & Composition Metal Only
S T
Opt-a5 — SIHT v 2 Equal % . -15 Mm | N | T | U
c / — S35 E S35E 5 Linear _ -15 P | R | Vv | w Yy | z | s
osrzg. — S3R F S3RE 7 - Se_at Design : Metal Only
Opt-40 S40T G S40TE 8 Not suitable for NACE Service
* Base (Std) Trim POSITION 12 - 764P * (Bracket Mounted)
** Opt-34A/B/C or -38J +/ Only trim when Opt-35 is selected - ADDITIONAL AIRSET (Bracket Mounted)
- SOLENOID VALVE
POSITION 10 - PACKING __ POSITION 11 - ACTUATOR MODEL / Solenoid Valve
Live-Loaded Option Nos.. BENCH SET RANGE & ACTION . Exhaust on Deenergization
Internal External 515 pai 15-60 osi 764P / Action 120VAC
Packing Option Std | KRI | EXT | KRE | HTE-Lo | HTE-Hi* -15 paig -9 psig None | "Gohy 24 VDC
CODES ATO | ATC | ATO ATC
CODE
0 1 2 3 4| Model Fc | Fo | Fc | FO None . 5 3
. Dupont Dupont . -
Basic Pkg. Mat. TFE Kalrez TFE Kalrez Carbon Graphite CODE Reverse . 2 8 E
Non-Live Load Jammed Opt. Nos. c27 A 1 B 2 Reverse W/ Airset 3 9 F
) ‘ A [ 38~ | 34C | 38J Direct ** 4 A G
Packing Option oS C53 5 4 6 Direct W/ Airset ** 5 B H
A B c J No Act. 0 Special Construction
W/ Opt-26 K L M Body Assy only Contatcizsehco for X
- Basic Pkg. Mat. _ - TFE - — : g:fer bacflf to T? - Max. ::’Lessqueleropl 'I:aFE)Ie 2 |[* Refer to 764-TB for Product Code of Controller.
. Select ONLY ;_)acklng Opt-HTE wh_en Opt-35 is selected. Requires use of Positioner. : toPcorl'n'lrm segctlon of Act. Model with Port ** Select Code 1 on Position 13 if positioner is needed.
Not for use with Internal L-L packing. size Position 7 above. * Solenoid rated as 4/4X only.

+/ Select for inlet pressures greater than 250 psig.

POSITION 13 - DIRECT ACTING POSITIONER

POSITION 15 - POSITIONER OPTIONS

with AIRSET (Bracket Mounted) (3-15 psig) 4-20 mA POSITIONERS I/P TRANSDUCERS *
Specify Split Range in Special _In_structlons on the P:O. : 1 Micro- 315 315 0-60 0-60
Positioner Ratings Analog/Digital | Hart | Fieldbus | Profibus 1 Inductive switches Position PSIG | PSIG | PSIG | PSIG
Model CODE Options Limit Limit Transmitter No w/ No w/
P5 P/P * Gen. Purpose 1 Switches [ o o tes Ai:fet Ai[fet Ai*riet Ai*r:et
D20 D I/P Gen. Purpose C D
D20AI/P * £ | Intrinsically Safe 2 5 CODE
D20 E /P *** | Explosion Proof E F PS5 4 5
D3 X I/P Gen. Purpose L M N P D3 & D20 2 7 T 9
D31 I/P Intrinsically Safe 3 6 8 A PS2 8
D3EI/P ** ¢ Explosion Proof G H J K No
Positi (o] F R S
PS2-1 I/P Gen. Purpose Q R S T ositioner
PS2.2 1P Intrinsically Safe & 7 9 B - None — — g
-~ P - * For 0-60 Psig Transducer please contact the factory.
ps2-3 VP** Explosion Proof = = Y Wi ** If 5-15 psig Bench Range is selected in Pos. 11, codes R & S are invalid options.
None 0 *** |f 15-60 psig Bench Range is selected in Pos. 11, codes 4, 5, C & F are invalid options.
* Stock ltem 1 D20E & PS2-3 are not available with limit/proximity switch option. Select codes "8", "9" or "0".

** Actuator Assembly includes dimensions for (Namur) Mounting per IEC 60534-6-1.

*** D20E & PS2-3 are not available with limit/proximity switch option. Select codes "8", "9" or

2 D3E Positioner is not available with options. Please select code "0".

"0" in Pos. 15.
**** D3E Positioner is not available with options. Please select code "0" in Pos. 15. POSITIQN 16 - OPTIONS POSITION 17 - PAINTING & CLEANING
+ PMV Positioners are not FM Approved at this time. If you need FM Approval, please Accessories CODE Cleaned Clesan:: to
specify the Siemens PS2. No Handwheel 0 Standard to Spec. pec. |
Handwheel * 9 Painting Cleaning #8-1542 sté1|134 d
POSITION 14 - GAUGE BLOCK - - - — Opt-56 ( o eaned)
Option for Positioner Code Not avallatlyle with Pos.mopper pt-55
oo+ 5 Option. Select code 0 in Pos. 13. Option | CODE | CODE CODE
Ganoo Blooc o Standard e ) 3 6
9 * SST bodies only. Cleaned for Oxygen Service.

Cashco, Inc.

P.O. Box 6

Ellsworth, KS 67439-0006
PH (785) 472-4461

Fax. # (785) 472-3539
www.cashco.com

sales @cashco.com

email:
Printed in U

* For P5 gauge ports built in. No gauges.
* For D20 E, D3 E & PS2-3 gauge block is standard. No
gauges.
** For D20 D, D2E & D20 A and PS2-1 & PS2-2 - gauge
block with gauges.

** For D3 X & D3 | gauge block only - no gauges.

Cashco GmbH
Handwerkerstrasse 15

15366 Hoppegarten, Germany
PH +49 3342 30968 0

Fax. No. +49 3342 30968 29
www.cashco.com

email: germany@cashco.com  email:

S.A. 989-TB

Cashco do Brasil, Ltda.

Rua Bonifacio Cubas, 389.

Cep 02731-000 — Vila Albertina - Sao Paulo - SP
PH +55 11 99677 7177

Fax. No.
www.cashco.com
brazil@cashco.com

* For information on ATEX see
pages 21 & 22 on the IOM.
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