
 
 

 
 
 

OPERATION / SERVICE / PARTS MANUAL 
 

6T-855-62B/2000 
 

BOM 10186 
 

325 PSIG SUCTION TO 2000 PSIG DISCHARGE 
2700 SCFM CAPACITY TWO STAGE OPERATION 

325 PSIG SUCTION TO 900 PSIG DISCHARGE 
3600 SCFM CAPACITY SINGLE STAGE OPERATION 

CAT C18 630 BHP DRIVE ENGINE 
FISHER AUTOMATIC UNLOAD / AUTOLOAD 

FUEL BULKHEAD CONNECTIONS 
WILL FIT IN 20’ SHIPPING CONTAINER 

4” 300# FLANGE SUCTION CONNECTION 
3” 1500# FLANGE DISCHARGE CONNECTION 

AOP BALL VALVES FOR SINGLE STAGE SWITCHING 
ASME CODED COOLERS WITH LOUVERS 









BOOSTER 
CAPACITY @ 325 PSIG SUCTION   2700 SCFM TWO STAGE MODE 
@ 2000 PSIG DISCHARGE @ 1800 RPM 
CAPACITY @ 325 PSIG SUCTION   3600 SCFM SINGLE STAGE MODE 
@ 900 PSIG DISCHARGE @ 1800 RPM 
SEE CAPACITY SHEET IN OPERATION SECTION FOR MORE DETAIL 
MAXIMUM DISCHARGE PRESSURE  2000 PSIG TWO STAGE MODE 
MAXIMUM DISCHARGE PRESSURE  900 PSIG SINGLE STAGE MODE 
OPERATING SPEED     1200 RPM - 1800 RPM 
MAXIMUM OVERALL COMPRESSION RATIO 5.93:1 TWO STAGE MODE 
FROM SUCTION PRESSURE 
MAXIMUM OVERALL COMPRESSION RATIO 2.69:1 SINGEL STAGE MODE 
FROM SUCTION PRESSURE 
 
ENGINE 
MODEL      CATERPILLAR C18 
RATING      630 BHP @ 1800 RPM 
       INDUSTRIAL-C INTERMITTENT CURVE 
FUEL       DIESEL 
ELECTRICAL SYSTEM    24 VDC 
  
UNIT MEASUREMENTS 
OVERALL LENGTH     17’-10” (214”) 
OVERALL WIDTH     7’-5”   (89”) 
HEIGHT TOP OF FRAME    7’-5”   (88.5”) 
OVERALL HEIGHT     7’-8”   (92.5”) 
(OVERALL HEIGHT INCLUDES AIR CLEANER BONNET) 
 
WEIGHT 
DRY       17160 POUNDS 
WET       17500 POUNDS 
 
FLUID CAPACITIES 
PUMPER LUBRICATING OIL   10 GALLONS (INCLUDES FILTER) 
ENGINE LUBRICATING OIL   10 GALLONS (INCLUDES FILTER) 
COOLANT SYSTEM     23 GALLONS 
FUEL TANK      NONE, BULKHEAD CONNECTIONS 
 
PUMPER 
STROKE      6.00" 
1ST STAGE DIAMETER    3.00" x 3 CYLINDERS 
2ND STAGE DIAMETER    2.00” x 3 CYLINDERS 
 
SAFETY RELIEF VALVE SETTINGS 
SUCTION      450 PSIG 
1ST STAGE      1000 PSIG 
2ND STAGE      2500 PSIG 



SET PRESSURES 
SCRUBBER TANK BACK PRESSURE REGULATOR 400 PSIG 
FISHER VALVE UNLOAD REGULATOR  30 PSIG 
DISCHARGE PRESSURE SWITCH  2000 PSIG MAXIMUM, OR DESIRED 

UNLOAD PRESSURE, OR MAXIMUM 
OVERALL COMPRESSION RATIO 
FROM SUCTION AS LISTED ON 
CAPACITY CHART   

 
SHUT DOWN SET POINTS 
SUCTION HIGH GAS TEMPERATURE                160ºF 
1ST STAGE HIGH GAS TEMPERATURE  400ºF 
2ND STAGE HIGH GAS TEMPERATURE  400ºF 
LOW PUMPER OIL PRESSURE   20 PSIG 
 
BATTERIES 
SIZE       1231MF 
CCA @ 32ºF      1260 
CCA @ 0ºF      1100 
BATTERY VOLTAGE    12 VDC 
CIRCUIT      SERIES 
CIRCUIT VOLTAGE     24 VDC 
QUANTITY      2 



CAPACITY CHART 
6T-855-62B/2000 

3.00 DIAMETER PISTONS 1ST STAGE 
2.00 DIAMETER PISTONS 2ND STAGE 

2700 SCFM MAXIMUM CAPACITY 
TWO STAGE MODE 

325 PSIG MAXIMUM SUCTION 
2000 PSIG MAXIMUM DISCHARGE 

5.93:1 MAXIMUM OVERALL 
COMPRESSION RATIO FROM SUCTION 

 
 

CAPACITY SCFM AT VARIOUS PRESSURE AND RPM 
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CAPACITY CHART 
6T-855-61B/900 

3.00 DIAMETER PISTONS 1ST STAGE 
2.00 DIAMETER PISTONS 1ST STAGE 
3600 SCFM MAXIMUM CAPACITY 

SINGLE STAGE MODE 
325 PSIG MAXIMUM SUCTION 

900 PSIG MAXIMUM DISCHARGE 
2.69:1 MAXIMUM OVERALL 

COMPRESSION RATIO FROM SUCTION 
 
 

CAPACITY SCFM AT VARIOUS PRESSURE AND RPM 
 
SUCTION 
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DISCHARGE 
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2490 SCFM 

 
2180 SCFM 

 
1870 SCFM 

 



INSTRUMENT PANEL 
SHUTDOWN SETPOINTS 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DISCHARGE PRESSURE SWITCH 
 
 
 
 
 
 
 

SET AT DESIRED UNLOAD PRESSURE. 
2000 PSIG MAXIMUM OR 5.93:1 MAXIMUM 
OVERALL COMPRESSION RATIO TWO STAGE MODE. 
900 PSIG MAXIMUM OR 2.69:1 MAXIMUM 
OVERALL COMPRESSION RATIO SINGLE STAGE MODE. 
SEE CAPACITY CHART IN OPERATION SECTION 

 
 

 

 
 

 
 
 
 
 
 
 
 



UNLOAD VALVE REGULATOR 
 
 
 
 
 
 
 
     SET AT 30 PSIG 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



SUCTION SCRUBBER TANK 
RELIEF VALVE REGULATOR 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
TWO STAGE OPERATION 

 
 
 
 
 
 

 
 

2000 PSIG MAXIUMU DISCHARGE AT 325 PSIG SUCTION, 
OR, 5.93:1 MAXIMUM OVERALL COMPRESSION RATIO 
FROM SUCTION.  SEE CAPACTIY CHART IN  
‘OPERATION’ SECTION. 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

SINGLE STAGE OPERATION 
 
 
 
 
 

 
 

900 PSIG MAXIMUM DISCHARGE AT 325 PSIG SUCITON, 
OR, 2.69:1 MAXIMUM OVERALL COMPRESSION RATIO 
FROM SUCTION.  SEE CPACTIY CHART IN  
‘OPERATION’ SECTION. 











PRIOR TO START UP 
1) SET THE BOOSTER ON LEVEL GROUND NOT TO EXCEED 5º IN ANY 

DIRECTION. 
2) DO NOT SET BOOSTER WITHIN 8 FEET OF OTHER MACHINERY, BUILDINGS, 

OR ANY OBSTRUCTIONS THAT MAY HAMPER COOLING AIR FLOW TO AND 
FROM BOOSTER. 

3) CONFIRM PRESSURE SWITCH AUTO UNLOAD PRESSURE. 
4) CHECK ENGINE/PUMPER OIL AND COOLANT LEVELS. 
5) DRAIN FLUID FROM INLET SCRUBBER TANK. 
6) DRAIN FLUID FROM INTERSTAGE SEPERATOR TANK. 
7) DRAIN FLUID FROM COOLERS. 
8) CHECK THAT SUCTION HOSES ARE CLEAR OF DIRT AND DEBRIS. 
9) DO NOT OPERATE WITHOUT SAFETY CABLES ON AIR HOSES. 
10) DO NOT OPERATE WITH SAFETY DEVICES BY-PASSED. 
11) DO NOT ATTEMPT TO START WITH AIR IN SYSTEM. 
12) WARM UP PRIMARY SCREW COMPRESSORS. 
 
START UP PROCEDURE 
1) CLOSE INLET SCRUBBER TANK VALVE. 
2) CLOSE INTERSTAGE SEPERATOR TANK VALVE. 
3) CLOSE COOLER DRAIN VALVES. 
4) CONFIRM EMERGENCY STOP BUTTON IS IN EXTENDED POSITION. 
5) TURN UNLOAD/AUTOLOAD SWITCH TO UNLOAD. 
6) TURN OFF/RUN/BY-PASS SWITCH TO BY-PASS. 
7) RESET ANY TRIPPED TATTLE-TALES. 
8) PUSH START BUTTON AND HOLD IN UNTIL ENGINE FIRES.  DO NOT 

ENGAGE STARTER FOR MORE THAN 15 SECONDS INTERVALS, ALLOWING 
TIME FOR STARTER TO COOL. 

9) HOLD OFF/RUN/BY-PASS SWITCH TO BY-PASS POSITION UNTIL PUMPER OIL 
PRESSURE IS ABOVE 20 PSIG.  WHEN PRESSURE OF PUMPER IS ABOVE 20 
PSIG, RELEASE SWITCH TO RUN POSITION.  IF PUMPER OIL PRESSURE DOES 
NOT IMMEDIATELY CLIMB, STOP BOOSTER AND INVESTIGATE PROBLEM. 

10) ENGINE WILL IDLE AT 1200 RPM. 
11) OPEN BOOSTER DISCHARGE VALVE. 
12) OPEN BOOSTER SUCTION VAVLE. 
13) DO NOT LOAD BOOSTER UNTIL COOLANT TEMPERATURE REACHES 1401F. 
 
AUTOMATIC BOOSTER LOADING 
1) TURN UNLOAD/AUTOLOAD SWITCH TO AUTOLOAD. 
2) INCREASE / DECREASE ENGINE SPEED FROM 1200 ROM TO 1800 RPM TO 

MATCH DESIRED CAPACITY. 
3) BOOSTER WILL BEGIN TO BUILD PRESSURE IF THERE IS SUFFICIENT 

RESTRICTION DOWN LINE. 
4) BOOSTER WILL AUTOMATICALLY UNLOAD AND LOAD ACCORDING TO 

PRESSURE SWITCH SETTING. 
 



MANUAL BOOSTER UNLOAD 
1) TURN UNLOAD/AUTOLOAD SWITCH TO UNLOAD. 
2) ENGINE SPEED WILL SLOW TO 1200 RPM. 
 
 
ROUTINE SHUTDOWN PROCEDURE 
1) TURN UNLOAD/AUTOLOAD SWITCH TO UNLOAD. 
2) ENGINE SPEED WILL SLOW TO 1200 RPM. 
3) ALLOW BOOSTER TO RUN FOR 5 MINUTES TO COOLDOWN. 
4) TURN OFF/RUN/BY-PASS SWITCH TO OFF. 
5) OPEN INLET SCRUBBER TANK VALVE. 
6) OPEN INTERSTAGE SEPERATOR TANK VALVE. 
7) OPEN COOLER DRAIN VALVES. 
 
EMERGENCY SHUTDOWN PROCEDURE 
1) PRESS EMERGENCY STOP BUTTON ON SIDE OF INSTRUMENT PANEL. 
2) OPEN INLET SCRUBBER TANK VALVE. 
3) OPEN INTERSTAGE SEPERATOR TANK VALVE. 
4) OPEN COOLER DRAIN VALVES. 
5) TURN OFF/RUN/BY-PASS SWITCH TO OFF. 
6) TURN UNLOAD/AUTOLOAD SWITCH TO UNLOAD. 



CAPACITY CHART 
6T-855-62B/2000 

3.00 DIAMETER PISTONS 1ST STAGE 
2.00 DIAMETER PISTONS 2ND STAGE 

2700 SCFM MAXIMUM CAPACITY 
TWO STAGE MODE 

325 PSIG MAXIMUM SUCTION 
2000 PSIG MAXIMUM DISCHARGE 

5.93:1 MAXIMUM OVERALL 
COMPRESSION RATIO FROM SUCTION 

 
 

CAPACITY SCFM AT VARIOUS PRESSURE AND RPM 
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CAPACITY CHART 
6T-855-61B/900 

3.00 DIAMETER PISTONS 1ST STAGE 
2.00 DIAMETER PISTONS 1ST STAGE 
3600 SCFM MAXIMUM CAPACITY 

SINGLE STAGE MODE 
325 PSIG MAXIMUM SUCTION 

900 PSIG MAXIMUM DISCHARGE 
2.69:1 MAXIMUM OVERALL 

COMPRESSION RATIO FROM SUCTION 
 
 

CAPACITY SCFM AT VARIOUS PRESSURE AND RPM 
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PREVENTATIVE MAINTENANCE SCHEDULE 
IF OPERATING IN EXTREME ENVIRONMENTAL CONDITIONS (VERY HOT, COLD, 
DUSTY, OR WET), THESE TIME PERIODS SHOULD BE REDUCED. 
 
R = REPLACE 
C = CHECK (ADJUST OR REPLACE IF NECESSARY) 
L = LUBRICATE 
 
HOURLY 
- DRAIN INLET SCRUBBER TANK AND 
 INTERSTAGE SEPERATOR TANK (OR AS NEEDED).    C 

CAUTION - DRAIN INLET SCRUBBER TANK AND INTERSTAGE 
SEPERATOR TANK MORE OFTEN AS NEEDED WHEN OPERATING 
DURING HIGH HUMIDITY. 
DANGER - FAILURE TO DRAIN INLET SCRUBBER TANK MAY 
RESULT IN COMPRESSOR VALVE DAMAGE OR HYDRAULIC LOCK. 

 
DAILY 
- WALK AROUND INSPECTION       C 
- PUMPER OIL LEVEL        C 
- ENGINE OIL LEVEL        
 C 
- COOLANT SYSTEM LEVEL       C 
- AIR FILTER RESTRICTION INDICATOR      C 
- GAUGES/LIGHTS         C 
- SHUTDOWN DEVICES        C 
- FUEL TANK (FILL AT END OF DAY)      C 
 
MONTHLY 
- FAN BELTS          C 
- HOSES AND CLAMPS (AIR, OIL, COOLANT)     C 
- COOLERS AND RADIATOR       C 
- AUTOMATIC SHUTDOWN SYSTEM (TEST)     C 
- FASTENERS          C 
 
3 MONTHS 
- COOLERS AND RADIATOR (CLEAN EXTERIOR)    C 
 
250 HOURS 
- PUMPER OIL AND FILTER CHANGE      L/R 
- PUMPER FAN DRIVE        L 
 
 
 
 
 



 
DRIVE ENGINE 
REFER TO CATERPILLAR ENGINE MANUALS FOR ALL CATERPILLAR ENGINE 
RELATED SERVICE, ADJUSTMENTS, AND SPECIFICATIONS. 
 
PUMPER OIL LEVEL 
MAINTAIN BETWEEN FULL AND ADD 
 
PUMPER CRANKCASE LUBRICATION OIL 
LUBRICANT VISCOSITY CHART FOR OUTSIDE AMBIENT TEMPERATURES 
 
       OIL     AMBIENT 1F 
VISCOSITY    MINIMUM  MAXIMUM 
SAE 0W-20             0          50 
SAE 0W-30             0          86 
SAE 0W-40             0        104 
SAE 5W-30           10          86 
SAE 5W-40           10        104 
SAE 10W-30           20        104 
SAE 15W-40           32        122 
 
- SUPLEMENTAL OIL HEATING IS REQUIRED FOR START UP BELOW 101F 
- SELECT OIL VISCOSITY BASED UPON MAXIMUM EXPECTED OPERATING 

TEMPERATURE.  START UP AT LOWER THAN SPECIFIED AMBIENT 
TEMPERATURE REQUIRES CAUTION.  START UP AT VERY LOW AMBIENT 
TEMPERATURES MAY REQUIRE AUXILIARY OIL HEATERS AND JACKET 
WATER HEATERS OR OTHER METHODS TO INCREASE CRANKCASE 
TEMPERATURES. 

- TO DETERMINE IF THE OIL IN THE CRANKCASE WILL FLOW IN COLD 
WEATHER, REMOVE THE OIL DIPSTICK BEFORE STARTING.  IF THE OIL 
WILL FLOW OFF THE DIPSTICK, THE OIL IS FLUID ENOUGH TO CIRCULATE 
PROPERLY. 

- SELECT AN OIL WITH API CH-4 (PREFERRED) OR API CG-4 (PREFERRED) OR 
API CF-4 CERTIFICATION. 

- SYNTHETIC BASE STOCK OILS ARE ACCEPTABLE FOR USE. 
- SYNTHETIC BASE STOCK OILS OUTPERFORM NON-SYNTHETIC OILS IN 

IMPROVED LOW TEMPERATURE VISCOSITY CHARACTERISTICS, 
ESPECIALLY IN ARCTIC CONDITIONS, AND IMPROVED OXIDATION 
STABILITY, ESPECIALLY AT HIGH OPERATING TEMPERATURES. 

 
RECOMMENDED CRANKCASE OILS 
- MOBIL DELVAC 1300 SUPER 15W-40 
- MOBIL DELVAC 1300 SUPER 10W-30 
- MOBIL DELVAC 1 SYNTHETIC 5W-40 
 
 



COOLERS 
THE COMPRESSOR SUCTION, INTERSTAGE, AND DISCHARGE AIR COOLS BY 
MEANS OF FIN AND TUBE TYPE COOLERS, LOCATED AT THE PUMPER END OF THE 
BOOSTER.  THE AIR FLOWING INTERNALLY THROUGH THE TUBE SECTION IS 
COOLED BY THE AIR STREAM PASSING THROUGH THE FIN SECTION FROM THE 
FAN.  WHEN GREASE, OIL, AND DIRT ACCUMULATE ON THE EXTERIOR SURFACES 
OF THE COOLERS THEIR EFFICIENCY IS IMPAIRED.  IT IS RECOMMENDED THAT 
THE COOLERS BE CLEANED BY DIRECTING COMPRESSED AIR OPPOSITE FAN 
FLOW DIRECTION WHICH CONTAINS A NON-FLAMMABLE SAFETY SOLVENT 
THROUGH THE CORE OF THE COOLER FINS. 
 
BATTERIES 
HEAVY-DUTY, DIESEL CRANKING TYPE BATTERIES WERE INSTALLED AT THE 
FACTORY.  KEEP BATTERY POST TO CABLE CONNECTIONS CLEAN, TIGHT, AND 
LIGHTLY COATED WITH CORROSION PREVENTATIVE.  THE ELECTROLYTE LEVEL 
IN EACH CELL SHOULD COVER THE TIPS OF THE PLATES.  IF NECESSARY, TOP-
OFF WITH DISTILLED WATER. 
 
INLET SCRUBBER TANK AND INTERSTAGE SEPERATOR TANK 
DRAIN HOURLY OR AS NEEDED. 
CAUTION - DRAIN INLET SCRUBBER TANK AND INTERSTAGE SEPERATOR TANK 
MORE OFTEN AS NEEDED WHEN OPERATING DURING HIGH HUMIDITY. 
DANGER - FAILURE TO DRAIN INLET SCRUBBER TANK AND INTERSTAGE 
SEPERATOR MAY RESULT IN COMPRESSOR VALVE DAMAGE OR HYDRAULIC 
LOCK. 
 
AIR CLEANER 
THE DRIVE ENGINE IS EQUIPPED WITH AIR FILTER RESTRICTION INDICATOR.  IF 
THE INDICATOR SHOWS RED THE ELEMENT SHOULD BE REPLACED.  THE AIR 
CLEANER HOUSING AND PIPING SHOULD BE INSPECTED FOR LEAKAGE PATHS OR 
INLET OBSTRUCTIONS. 

















INSTRUMENT PANEL FAULT CODES 
 
ENGINE FAULT 
 
THE ENGINE FAULT TATTLETALE WILL POP OUT AND SHUTDOWN THE BOOSTER 
FOR THE FOLLOWING REASONS: 
1) LOW PUMPER OIL PRESSURE 
 
AIR TEMP FAULT 
 
THE AIR TEMP FAULT TATTLETALE WILL POP OUT AND SHUTDOWN THE 
BOOSTER FOR THE FOLLOWING REASONS: 
1) HIGH SUCTION AIR TEMPERATURE 
2) HIGH INTERSTAGE AIR TEMPERATURE 
3) HIGH DISCHARGE AIR TEMPERATURE 
4) HIGH SCRUBBER TANK LIQUID LEVEL 
 
MURPHY POWERVIEW 100  
 
CATERPILLAR ENGINE FAULTS WILL DISPLAY ON THE MURPHY POWERVIEW 100. 
 REFER TO THE CATERPILLAR MANUAL FOR MORE INFORMATION. 
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Installation and Operations Manual

PV-02124N
Revised 09-03

Section 78
00-02-0528

Please read the following information before installing. A visual inspection of this product for damage during ship-
ping is recommended before mounting. It is your responsibility to have a qualified person install this unit.

GENERAL INFORMATION

WARNING
BEFORE BEGINNING INSTALLATION OF THIS MURPHY PRODUCT

✔ Disconnect all electrical power to the machine.

✔ Make sure the machine cannot operate during installation.

✔ Follow all safety warnings of the machine manufacturer.

✔ Read and follow all installation instructions.

Description
The PowerView is a powerful new display in a line of components manufactured
by FWMurphy as part of its J1939 MurphyLink™† Family. The J1939
MurphyLink™ Family of products have been developed to meet the needs for
instrumentation and control on electronically controlled engines communicating
using the SAE J1939 Controller Area Network (CAN). 

The PowerView System is comprised of the PowerView and the Mlink™
PowerView Gages.  The PowerView is a multifunction tool that enables equip-
ment operators to view many different engine or transmission parameters and ser-
vice codes. The system provides a window into modern electronic engines and
transmissions.  The PowerView includes a graphical backlit LCD screen. It has
excellent contrast and viewing from all angles. Back lighting can be controlled via
menu or external dimmer potentiometer. The display can show either a single
parameter or a quadrant display showing 4 parameters simultaneously. Diagnostic
capabilities include fault codes with text translation for the most common fault
conditions. 

The PowerView has four buttons using self-calibrating charge transfer activation
technology, which eliminates the concern for pushbutton wear and failure. In addi-
tion operators can navigate the display with ease. Enhanced alarm indication with
ultra bright alarm and shutdown LEDs (amber & red). It has a wide operating tem-
perature range of -40 to +85º C (-40 to185º F), display viewing -40 to +75º C (-40
to 167º F), and increased environmental sealing to +/- 5 PSI (± 34kPa). In addition
it features Deutsch DT style connectors molded into the case and fits quickly and
easily into existing 2-1/16 in. (52 mm) gage opening with little effort.

Other components in the system are microprocessor-based Mlink™
PowerView Gages for displaying critical engine data broadcast by an elec-
tronic engine or transmission’s Engine Control Unit (ECU): engine RPM, oil
pressure, coolant temperature, system voltage, etc. and a combination audi-
ble alarm and relay unit for warning and shutdown annunciation. Up to 32
components may be linked to the PowerView using a simple daisy chain
wire connection scheme using RS485. The PowerView and all connected
components can be powered by 12 or 24-volt systems.

Display Parameters
The following are some of the engine and transmission parameters displayed
by the PowerView in English or Metric units (when applicable, consult
engine or transmission manufacturer for SAE J939 supported parameters):

❖ Engine RPM
❖ Engine Hours
❖ Machine Hours
❖ System Voltage
❖ % Engine Load at the current RPM
❖ Coolant Temperature
❖ Oil Pressure
❖ Fuel Economy
❖ Throttle Position
❖ Engine Manifold Air Temperature
❖ Current Fuel Consumption
❖ Transmission Gear Oil Pressure
❖ Transmission Gear Oil Temperature
❖ Transmission Gear Position
❖ Active Service Codes
❖ Stored Service Codes from the engine
❖ Set Units for display (English or Metric)
❖ Engine Configuration Parameters

† MurphyLinkTM is a registered trademark of FWMurphy. All other trademarks and ser-
vice marks used in this document are the property of their respective owners.

Warranty
A two-year warranty on materials and workmanship is given with this
FWMurphy product. A copy of the warranty may be viewed or printed by
going to www.fwmurphy.com/warranty.asp.
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Keypad Functions
The keypad on the PowerView is a capacitive touch sensing system.
There are no mechanical switches to wear or stick, and the technology
has been time proven in many applications. It operates in extreme tem-
peratures, with gloves, through ice, snow, mud, grease, etc., and it allows
complete sealing of the front of the PowerView. The ‘key is pressed’
feedback is provided by flashing the screen. The keys on the keypad per-
form the following functions:

– Menu Key - The Menu Key is pressed to either
enter or exit the menu screens.

– Left Arrow - The Left Arrow Key is pressed
to scroll through the screen either moving the para-
meter selection toward the left or downward.

– Right Arrow - The Right Arrow Key is
pressed to scroll through the screen either moving
the parameter selection toward the right or upward.

– Enter Key - The Enter Key (also known as Enter
Button) is pressed to select the parameter that is high-
lighted on the screen.

Key Pad Functions

1. Amber Warning LED
2. Display
3. Menu Key
4. Left Arrow Key
5. Right Arrow Key
6. Enter Key
7. Bezel
8. Red Shutdown/Derate LED 
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Terminating  
Resistor PVJR

Wire harness PVW-P Wire harness PVW-J Wire harness PVW-J

Wire harness 
PVW-J

Customer provided wire 
harness or CAN extension 
harnesses or power  
extension harnesses.

External Dimmer 
Wire 24 inch.

To Engine 
ECU

To Battery 
Power

POWERVIEW
PV100

PV
W

-P
H

PV
W

-C
H

PVA Gage Next PVA Gage

Last PVA Gage or 
PVAA Audible Alarm

To PVAA  
Audible Alarm

To optional
external device 

CAN–SHLD

CAN–HI

CAN–LO

External
Dimmer

GRND

B+

  

Relay N.O.

Relay N.C.

Ext. 
Sonalert

Relay Comm.

  

Optional PVW-A wire harness 
(includes terminating resistor) 

OR 

A B

A B

A B

A B A B

MECHANICAL INSTALLATION

Typical Quick-Connect Diagram

Typical Mounting DimensionsSpecifications
Display: 1.3 x 2.6 in. (33 x 66 mm), 64 x 128 pixels.

Operating Voltage: 8 VDC minimum to 32 VDC max.

Reversed Polarity: Withstands reversed battery terminal
polarity indefinitely within operating temperatures.

Operating Temperature: -40 to +85ºC (-40 to185ºF).

Display Viewing Temperature: -40 to +75ºC (-40 to 167ºF).

Storage Temperature: -40 to +85ºC (-40 to185ºF).

Environmental Sealing: IP68, +/- 5 PSI (+/- 34.4 kPa). 

Power Supply Operating Current: (@ 14 VDC)= 
52 mA minimum; 268 mA maximum (LCD heater on).

CAN BUS: SAE J1939 Compliant. 

Case: Polycarbonate / Polyester.

Clamp: Polyester (PBT).

Connectors: 6-Pin Deutsch DTO6 Series. 

Maximum Panel Thickness: 3/8 in. (9.6 mm).

Mounting Hole: 2.062 inch (52 mm) in diameter.

Auxiliary Communications (Gages):
One (1) RS485 port, MODBUS RTU master, 
38.4K baud, N, 8, 1 or 2, half duplex.

Potentiometer Input: 1K ohm, 1/4 W

Shipping Weights (all models): 1 lb. (450 g.)

Shipping Dimensions (all models): 6 x 6 x 6 in. (152 x 152 x
152 mm).

4.25 in.
(108 mm)

4.25 in.
(108 mm)

FRONT BACK

SIDE

2.41 in.
(61 mm)

0.78 in.
(20 mm) 3.18 in.

(81 mm)

3.489 in.
(89 mm)

2.070 in.
(53 mm)

1.94 in.
(50 mm)

HOLE CUTOUT

1.972 in. 
(50 mm)

R 0.063 in. 
(1.6 mm)

0.125 in. 
(3 mm)

2.062 in. 
(52 mm)
diameter

OR
Use a 2.062 in. (52 mm) diameter round hole. 

.953 in. 
(24 mm)
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PowerView Unit Back View
Deutsch DT06-6S Style Connections

Recommended Connectors:
Body: Deustch DT06-6S
Wedge Lock: W6S
Terminals: 0462-201-16141
Sealing Plug: 114017

Plug A Plug B

BA

PIN 4 CAN–SHLDPIN 3 CAN–LO

PIN 5 Dimmer
Potentiometer

PIN 2 CAN–HI

PIN 6 GRNDPIN 1 V+

PIN 4 RS485–PIN 3 RS485+

PIN 6 GRNDPIN 1 V+

Black GRND

Red V+

Battery

Ignition
Switch

Red-V+

Green-CAN_L

ENGINE
CONTROL
MODULE

(SAE J1939
Compliant)

Yellow-CAN_H

Gray-CAN_SHLD

Brown-Back Light

RS485 (+) DataWhite

 RS485 (-) Data

PowerView Deutsch DT06-6S Style
Unit Back View

 Illumination
Control*(optional)

Pin 4

Pin 3

Pin 2

P
in

 1

P
in

 6

Pin 6

Pin 1

Pin 3

Pin 4

P
in

 5

Black-Ground

NOTE 1

NOTE 2

NOTE 5

PVA Gage 

NOTE 4

NOTE 3

Note 1: Place Resistor between  
CAN–H and CAN–L Line near 
PowerView (included in PVW-P or 
factory purchased panels).

Note 4: Only use 120 ohm 
characteristic impedance cable, 
ex Belden 9841.

Note 5: RS485 shield connected 
to PowerView end only.

Note 6: Place Resistor at End of  
Line on last PVA gage. (Included 
for factory purchased panels.) 

Note 2: Use SAE J1939 compliant 
wiring or equipment.

Note 3: Electronic dimmer switch  
recommended with 4A, capacity 
or heavy duty rheostat switch,  
1000 ohm, 0.25 watt.

120 Ω
See Note

Orange
120 Ω

See 
NOTE 6 
or  

ELECTRICAL INSTALLATION

IMPORTANT: To eliminate external interference: RS485(+) and RS485(-) should be twisted pair cable or twist wires together, one twist per
inch minimum. CAN–L, CAN–H and CAN Shield should be approved J1939 CAN bus cable (CAN wire for example: RADOX plug and play cable,
from  Champlain cable). (RS485 wire for example: BELDEN 9841 or 3105A).

Typical Wiring Diagram
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PowerView Menus 

First Time Start Up
1. When power is first applied to the PowerView, the "Logo Screen"
will be displayed.

2. The "Wait to Start" message will be displayed for engines with a
pre-startup sequence. Once the "Wait to Start" message is no longer dis-
played the operator may start the engine. Note: Displays only when SAE
J1939 message is supported by engine manufacturer.

3. Once the engine has started the display will show the single engine
parameter display.

Main Menu Navigation
1. Starting at the single or four engine parameter display, depress the
"Menu Button".

2. The first seven items of the “Main Menu” will be displayed.

3. Depressing the "Arrow Buttons" will scroll through the menu selections.

4. Pressing the right arrow button will scroll down to reveal the last
items of “Main Menu” screen highlighting the next item down.

5. Use the arrow buttons to scroll to the desired menu item or press the
"Menu Button" to exit the Main menu and return to the engine parameter
display.

POWERVIEW OPERATION

WAIT TO
START

PREHEAT

1800 RPM
COOL TEMP

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

STORED CODES
ENGINE CONF
SETUP 1-UP DISPLAY 
SETUP 4-UP DISPLAY 
SELECT UNITS
ADJUST BACKLIGHT

GO TO 1-UP DISPLAY

ENG RPM

ENG RPM

STORED CODES
ENGINE CONF
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT

GO TO 1-UP DISPLAY

STORED CODES
ENGINE CONF
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT

GO TO 1-UP DISPLAY

ADJUST CONTRAST
UTILITIES
ADJUST CONTRAST

0 1500 3000

1800 RPM
COOL TEMP

0 1500 3000
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Stored Fault Codes
1. Starting at the single or four engine parameter display depress the
"Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons" to
scroll through the menu until the "Stored Fault Codes" is highlighted. 

3. Once the "Stored Fault Codes" menu item has been highlighted
press the "Enter Button" to view the "Stored Fault Codes".

4. If the word "MORE" appears above the "Arrow Buttons" there are
more stored fault codes that may be viewed. Use the "Arrow Buttons" to
scroll to the next Stored Diagnostic Code.

5. Press the "Menu Button" to return to the main menu.    

6. Press the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Engine Configuration Data
1. Starting at the single or four engine parameter display press the
"Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons"
to scroll through the menu until the "Engine Configuration" is highlighted.

3. Once the "Engine Configuration" menu item has been highlighted
press the "Enter Button" to view the engine configuration data.

POWERVIEW OPERATION continued

98%
LOAD@RPM

14.2
BAT VOLT
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1000 RPM
ENG RPM

GO TO 1-UP DISPLAY
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SELECT UNITS
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STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT
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1 of x

SPN110 FMI10

MORE                        HIDE 

HIGH COOLANT TEMP

▼

▼

1 of x
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MORE                        HIDE 
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▼

▼
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SELECT UNITS
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1000 RPM
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0 1500 3000

1800 RPM
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ENG RPM

ENG RPM
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ENGINE CONFG
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SELECT UNITS
ADJUST BACKLIGHT

ENGINE CONFG

GO TO 1-UP DISPLAY
STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT

ENGINE CONFG
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4. Use the "Arrow Buttons" to scroll through the engine configuration data.

5. Press the "Menu Button" to return to the main menu.

6. Press the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Faults and Warnings

Auxiliary Gage Fault
1. During normal operation the single or four parameter screen will be
displayed.

2. The PVA Series of auxiliary gages can be attached to the PowerView.
These auxiliary gages communicate with the Modbus master PowerView
via a daisy-chained RS-485 port. If at any time during system initialization

or normal operation an auxiliary gage should fail the single or four para-
meter screen will be replaced with the "MLink Gage Fault" message.

3. To acknowledge and "Hide" the fault and return to the single or
four parameter display press the "Enter Button". 

4. The display will return to the single or four parameter screen.

Indicates Auxiliary Gage Fault

. Indicates Fault Warning

Indicates Derate or Shutdown Condition Fault 

5. Pressing the "Enter Button" will redisplay the hidden fault. Pressing
the "Enter Button" once again will hide the fault and return the screen to
the single or four parameter display. NOTE: The fault can only be
cleared by correcting the cause of the fault condition.

POWERVIEW OPERATION continued
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Active Fault Codes
1. During normal operation the single or four parameter screen will be
displayed.

2. When the PowerView receives a fault code from an engine control
unit the single or four parameter screen will be replaced with the "Active
Fault Codes" message. 

3. If the word "MORE" appears above the "Arrow Buttons" there are
more active fault codes that may be viewed.
Use the "Arrow Buttons" to scroll to the next "Active Fault Code"

4. To acknowledge and "Hide" the fault and return to the single or four
parameter display press the "Enter Button".

5. The display will return to the single or four parameter display, but the
display will contain the "Active Fault"warning icon. Pressing the "Enter
Button" will redisplay the hidden fault.

6. Pressing the "Enter Button" once again will hide the fault and return
the screen to the single or four parameter display. 

7. The Single or Four parameter screen will display the fault icon until
the fault condition is corrected. NOTE: Ignoring active fault codes could
result in severe engine damage.

Shutdown Codes
1. During normal operation the single or four parameter screen will be displayed.

2. When the PowerView receives a severe fault code from an engine con-
trol unit the single or four parameter screen will be replaced with the
"Shutdown!" message.

POWERVIEW OPERATION continued

1 of x                  WARNING

SPN110 FMI0

MORE                        HIDE 

HIGH COOLANT TEMP

▼

▼

1 of x    

SPN110 FMI0

MORE                        HIDE 

HIGH COOLANT TEMP

▼

▼

1 of x    

SPN110 FMI0

MORE                        HIDE 

HIGH COOLANT TEMP

▼

1 of x                WARNING

SPN110 FMI0

MORE                    HIDE 

HIGH COOLANT TEMP

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY 
SETUP 4-UP DISPLAY 
SELECT UNITS
ADJUST BACKLIGHT

GO TO 1-UP DISPLAY

!
!

!

!

!

1800 RPM
COOL TEMP

0 1500 3000

1800 RPM
COOL TEMP

0 1500 3000

ENG RPM
ENG RPM

ENG RPM

HIGH COOLANT TEMP

1 of x          SHUTDOWN  
SPN110 FMI0 

MORE                        HIDE 

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

1800 RPM
COOL TEMP

0 1500 3000

!



PV-02124N page 9 of 17

3. To acknowledge and "Hide" the fault and return to the single or
four parameter display press the "Enter Button".  

4. The display will return to the single or four parameter display, but
the display will contain the "Shut Down" icon. Pressing the "Enter
Button" will redisplay the hidden fault. 

5. Pressing the "Enter Button" once again will hide the fault and return
the screen to the single or four parameter display.   

6. The Single or Four parameter screen will display the fault icon until
the fault condition is corrected. NOTE: Ignoring active fault codes could
result in severe engine damage.

Back Light Adjustment
1. Starting at the single or four engine parameter display press the
"Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons"
to scroll through the menu until the "Adjust Backlight" is highlighted. 

3. Once the "Adjust Backlight" menu item has been highlighted press
the "Enter Button" to activate the "Adjust Backlight" function.

4. Use the "Arrow Buttons" to select the desired backlight intensity.

5. Press the "Menu Button" to return to the main menu.

6. Press the "Menu Button" to exit the Main menu and return to the
engine parameter display.                                              

POWERVIEW OPERATION continued
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Contrast Adjustment
1. Starting at the single or four engine parameter display depress the
"Menu Button".                                            

2. The main menu will pop up on the display. Use the "Arrow Buttons"
to scroll through the menu until "Adjust Contrast" is highlighted. 

3. Once the "Adjust Contrast" menu item has been highlighted press
the "Enter Button" to activate the "Adjust Contrast" function.

4. Use the "Arrow Buttons" to select the desired contrast intensity.

5. Press the "Menu Button" to return to the main menu.

6. Press the "Menu Button" to exit the Main menu and return to the
engine parameter display.                                              

Select Units
1. Starting at the single or four engine parameter display depress the
"Menu Button".

2. The main menu will pop up on the display. Use the arrow buttons to
scroll through the menu until the "Select Units" is highlighted.

3. Once the "Select Units" menu item has been highlighted press the
"Enter Button" to access the "Select Units" function.

4. Use the arrows to highlight the desired units. "English" for Imperial
units i.e. PSI, ºF or Metric kPa, Metric Bar for IS units i.e. kPa, Bar, ºC.

POWERVIEW OPERATION continued
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5. Press the "Enter Button" to select the highlighted units.

6. Press the "Menu Button" to return to the "Main Menu".

7. Press the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Setup 1-Up Display
1. Starting at the single engine parameter display press the "Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons" to
scroll through the menu until the "Setup 1-up Display" is highlighted.

3. Once the "Setup 1-up Display" menu item has been highlighted
press the "Enter Button" to access the "Setup 1-up Display" function.

4. Three options are available for modification of the 1-Up display.
a). Use Defaults – This option contains a set of engine parameters:

Engine Hours, Engine RPM, System Voltage, Battery Voltage, %
Engine Load at Current RPM, Coolant Temperature, Oil Pressure.

b). Custom Setup – This option allows for the modification of what
parameter, the number of parameters, and the order in which the
parameters are being displayed.

c). Automatic Scan – Selecting the scan function will cause the
1-Up Display to scroll through the selected set of parameters
one at a time, momentarily pausing at each.

5. Use Defaults - To select "Use Defaults" use the arrow buttons to
scroll to and highlight "Use Defaults" in the menu display.

6. Press the "Enter Button" to activate the "Use Defaults" function.     

7. A message indicating the “Single Engine” parameter display parame-
ters are reset to the factory defaults will be displayed, then the display
will return to the “Custom Setup” menu.

POWERVIEW OPERATION continued
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8. Custom Setup - To perform a custom setup of the 1-Up Display use
the arrow buttons to scroll to and highlight "Custom Setup" on the display.

9. Pressing the "Enter Button" will display a list of engine parameters.

10. Use the "Arrow Buttons" to scroll to and highlight a selected para-
meter (parameter with a # symbol to right of it).

11. Press the "Enter Button" to diselect the selected parameter remov-
ing it from the list of parameters being displayed on the 1-up display.

12. Use the "Arrow Buttons" to scroll and highlight the desired parameter
that has not been selected for display. 

13. Press the "Enter button" to select the highlighted parameter for inclusion
in the Single Engine Parameter Display. 

14. Continue to scroll and select additional parameters for the custom
1-Up Display. Press the "Menu button" at any time to return to the "Custom
Setup" menu.

15.   Automatic Scan - Selecting the scan function will cause the 1-
Up Display to scroll through the selected set of parameters one at a time.
Use the "Arrow Buttons" to scroll to the "Automatic Scan" function. 

16. Pressing the "Enter Button" toggles the "Automatic Scan" function on.

17. Pressing the "Enter Button" again toggles the "Automatic Scan"
function off.

POWERVIEW OPERATION continued
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18. Once the "Use Defaults", "Custom Setup" and "Automatic Scan" func-
tions have been set press the "Menu Button" to return to the main menu.

19. Press the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Setup 4-Up Display
1. From the single or four engine parameter display press the "Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons" to
scroll through the menu until the "Setup 4-Up Display" is highlighted.

3. Once the "Setup 4-Up Display" menu item has been highlighted press
the "Enter Button" to activate the "Setup 4-Up Display" menu.

4. Press the "Enter Button" to activate the "Use Defaults" function. This
action will reset the unit to the factory default.

5. The "Use Defaults"screen will be displayed during the reseting peri-
od then will automatically return to the "Setup 4-Up Display" menu.

6. Select the "4-Up Custom Setup" from the "4-Up Setup" menu.

7. The quadrent with the backlit parameter value is the current selected
parameter. Use the "Arrow Buttons" to highlight the parameter value in
the quadrant you wish to place a new parameter.

8. Press the "Enter Button" and a list of parameters will appear.

POWERVIEW OPERATION continued
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9. The parameter that is highlighted is the selected parameter for the
screen. Use the "Arrow Buttons" to highlight the new parameter to be
placed in the quadrent selected in the previous screen.

10. Press the "Enter Button" to change the selected parameter in the
quadrant to the new parameter.

11. Use the "Menu Button" to return to the “4-UP Custom Setup” screen.

12. The parameter in the selected quadrent has changed to the parame-
ter selected in the previous screen.

13. Repeat the parameter selection process until all spaces are filled. 
14. Press the "Menu Button" to return to the main menu.

15. Press the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Utilities (Information and troubleshooting)
1.   Starting at the single or four engine parameter display, press the “Menu button”.

2. The main menu will be displayed. Use the “Arrow buttons” to scroll
through the menu until the “Utilities” is highlighted.

3. Once the “Utilities” menu item has been highlighted, press the “Enter
Button” to activate the “Utilities” functions.  

4. Press "Select" to enter the “Gages Data” display. When “Gage Data” is
selected the PowerView will communicate with the analog gages at a fixed
rate of 38.4 k Baud, 8 data bits, no parity check, 1 stop bits, half duplex.

POWERVIEW OPERATION continued

125%
COOL TEMP

143°F
OIL TEMP

57 PSI
OIL PRES

1000 RPM
ENG RPM

125%
COOL TEMP

143°F
OIL TEMP

57 PSI
OIL PRES

1000 RPM
ENG RPM

GO TO 1-UP DISPLAY 
STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY 
SETUP 4-UP DISPLAY 
SELECT UNITS
ADJUST BACKLIGHT

SETUP 4-UP DISPLAY

125°F      ØRPM
COOL TEMP ENG RPM

143°F 57 PSI
OIL TEMP OIL PRESP

1000 RPM

125°F      ØRPM
COOL TEMP ENG RPM

143°F 57 PSI
OIL TEMP OIL PRESP

1000 RPM

ENG RPM

1800 RPM
COOL TEMP

0 1500 3000

STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT
UTILITIES

STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT
UTILITIES

GAGE DATA
REMOVE ALL GAGES
SOFTWARE VERSION
FAULT CONVERSION 

GAGE DATA

ENGINE SPEED                                  3
ENGINE HOURS 
ENGINE COOLANT TEMPERATURE  1
BATTERY POTENTIAL                          2   
ENGINE OIL  TEMPERATURE               
ENGINE OIL  PRESSURE                      4
ENGINE OIL TEMPERATURE

ENGINE SPEED                                  3
ENGINE HOURS 
ENGINE COOLANT TEMPERATURE 1
BATTERY POTENTIAL                               
ENGINE OIL  TEMPERATURE         2 
ENGINE OIL  PRESSURE                      4
ENGINE OIL TEMPERATURE 2

ENGINE SPEED                                  3
ENGINE HOURS 
ENGINE COOLANT TEMPERATURE  1
BATTERY POTENTIAL                           
ENGINE OIL  TEMPERATURE               
ENGINE OIL  PRESSURE                      4
ENGINE OIL TEMPERATURE 2

Note the number to the right of
the selected parameter indicating
that the parameter is now
assigned to that display location.

The number to the right of the
parameter indicates the quadrant
in which it is displayed.
1. = Upper Left Quadrent
2. = Lower Left Quadrent
3. = Upper Right Quadrent
4.= Lower Right Quadrent
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5. Use the “Arrow buttons” to scroll through the items or press “Menu”
to return to the “Utilities” menu.

6. Press “Menu Button” to return to the “Utilities” menu.

7. Use the “Arrows” to highlight “Remove All Gages”. Press “Select” to
clear gage data from memory. It takes a moment to clear all gages.

8. When the gage data has cleared, the display automatically returns to
the “Utilities” menu. Scroll to “Software Version”. Press “Select” to
view the software version currently in the PowerView.

9. Press “Menu” to return to “Utilities”. Highlight “Fault Convertion”
using the “Arrows”. Press “Select” to enter the Fault convertion menu.

11. Using the “Arrow” buttons scroll to highlight the version to be
selected. Press the“Select” button to select the version. Note that an
asterisks appears to the right of the selection. 
NOTE: There are four (4) different methods for converting fault codes.
The PowerView always looks for J1939 Version 4 and can be set to use
one of the three (3) other J1939 versions. Most engine ECU’s use
Version 4, therefore in most cases adjustment of this menu option will
not be required.
Upon receiving an unrecognizable fault, change to a different J1939
Version. If the fault SPN does not change when the version is changed, the
ECU generating the fault is using Fault Conversion method 4. If the SPN
number does change but is still unrecognizable, try changing to another
J1939 Version not yet used and continue to check the SPN number. 

12. Press the “Menu” button to return to “Utilities” menu. Press the
“Menu” button again to to return to the “Main” menu.

POWERVIEW OPERATION continued

SOFTWARE
VERSION

MURPHY: X.XX

CLEARING GAGES
PLEASE WAIT

GAGE DATA
REMOVE ALL GES
SOFTWARE VERSION
FAULT CONVERSION 

J1939 VERSION 1                
J1939 VERSION 2
J1939 VERSION 3

FAULT CONVERTION

J1939 VERSION 1  *

STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT
UTILITIES

ENGINE OIL PRESSURE
ADDRESS: 20
SOFTWARE REVISION  #:  
ERRORS:      NONE

1 of x          

ENGINE OIL PRESSURE
ADDRESS: 20
SOFTWARE REVISION  #:  
ERRORS:      NONE

1 of x          
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Source: SAEJ1939-71 Surface Vehicle Recommended Practice

SAE J1939 Section Description PGN Parameter Display Value

5.3.6 Elec Eng Cont #2 - EEC2 61443 Accelerator Pedal Position THROTTLE
Percent Load at Current RPM LOAD@RPM

5.3.7 Elec Eng Cont #1 - EEC1 61444 Actual engine % torque ENG TORQUE
Engine Speed ENG RPM

5.3.14 Vehicle Distance 65248 Trip Distance TRIPSPNEDIST
Total Vehicle Distance VEH DIST

5.3.19 Engine hours, Revolutions 65253 Total Engine Hours ENG HRS

5.3.23 Fuel Consumption 65257 Trip Fuel TRIP FUEL
Total Fuel Used FUELUSED

5.3.28 Engine Temperature 65262 Engine Coolant Temp COOL TEMP
Fuel Temperature FUEL TEMP
Engine Oil Temperature OIL TEMP
Engine Intercooler Temperature INTC TEMP

5.3.29 Engine Fluid Level/Pressure 65263 Fuel Delivery Pressure FUEL PRES
Engine Oil Level OIL LVL
Engine Oil Pressure OIL PRES
Coolant Pressure COOL PRES
Coolant Level COOL LVL

5.3.31 Cruise Control /Vehicle Speed 65265 Wheel Based Vehicle Speed VEH SPD

5.3.32 Fuel Economy 65266 Fuel Rate FUEL RATE
Instantaneous Fuel Economy FUEL ECON
Average Fuel Economy AVG ECON

5.3.35 Ambient Conditions 65269 Barometric Pressure BARO PRES
Air Inlet Temperature AIR IN TEMP

5.3.36 Inlet/Exhaust Conditions 65270 Boost Pressure BST PRES
Intake Manifold Temp MANI TMP
Air Filter Differential Pressure AIRDIFPR
Exhaust Gas Temperature EXH TEMP

Alternator Voltage ALT VOLT
5.3.37 Vehicle Electrical Power 65271 Electrical Potential (Voltage) SYS VOLT

Battery Pot. Voltage (Switched) BAT VOLT

5.3.8 Electronic Transmission Controller #2 61445 Selected Gear SELECT GEAR

61445 Current Gear CURNT GEAR

5.3.38 Transmission Fluids 65272 Transmission Oil Pressure TRAN PRES

Transmission Oil Temperature TRAN TEMP

5.3.46 Engine Fluid Level/Pressure #2 65243 Injector Metering Rail 1 Pres INJ PRES1
Injector Metering Rail 2 Pres INJ PRES2

5.3.58 Fan Drive 65213 FAN SPD

5.3.111 Auxiliary Pressures & Temperatures 65164 Auxiliary Temperature AUX TEMP

Auxiliary Pressure AUX PRES

65226 DM1 - Active Diagnostic SRVCCODE
Diagnostic Messages 65227 DM2 - Previously Act Diag Codes STORCODE

65228 DM3 - Diagnostic Clear

J1939 N/A Machine Hours (PowerView Calculated) N/A Machine Hours MACH HRS

5.3.17 Engine Conf. 65251 Engine Configuration ENG CONF

Electronic Transmission Controller #1 61442 Output Shaft Speed OUT SFT SPD

5.3.5 Electronic Transmission Controller #1 61442 Input Shaft Speed IN SFT SPD

Electronic Transmission Controller #1 61442 Torque Converter Lockup Engaged TORQ LOCK

SAE J1939 MurphyLink System Implementation of J1939 Parameters
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GLOSSARY (Troubleshooting information)

CANBUS FAILURE
PowerView has not received any CAN messages for at least 30 seconds.

NO DATA
PowerView has not received the particular message being displayed for

at least 5 seconds.

NOT SUPPORTED
PowerView has received a message from the ECU stating the displayed

message is not supperted.

DATA ERROR
PowerView has received an error message from the ECU for the dis-

played message.

EMPTY
No parameter selected for this 4-UP quadrant.

WAIT TO START PREHEATING
This is a message from the engine indicating it is in a preheating cycle.

Wait until this message clears before starting the engine.

TIMEOUT ECU NOT RESPONDING
The ECU did not respond to th PowerView request.

NO GAGE DATA
The PowerView has no record of connected gages to the RS485 bus.
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Introduction

Scope of Manual
This instruction manual includes installation,
maintenance, and parts information for 1- through
6-inch Design HP valves with Class 900 and 1500
ratings; and 1- through 2-inch Design HP and HPA
valves with Class 900, 1500, and 2500 ratings. Refer
to separate manuals for instructions covering the
actuator, positioner, and accessories.

No person may install, operate, or maintain HP
Series valves without first � being fully trained and
qualified in valve, actuator, and accessory
installation, operation, and maintenance, and �

Figure 1. Design HP Valve with Type 657 Actuator

W5785A-1

carefully reading and understanding the contents of
this manual. If you have any questions about these
instructions, contact your Fisher sales office before
proceeding.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.

Instruction Manual
Form 5299
April 2004 HP and HPA Valves
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Table 1. Specifications

End Connection Styles and Ratings(1,2,3,4)

Flanged: Consistent with Class 900, 1500, and
2500 per ASME B16.34

Socket Welding: Consistent with Class 900,
1500, and 2500 per ASME B16.34

Buttwelding: Consistent with Class 900, 1500,
and 2500 per ASME B16.34

Also see table 2

Shutoff Classifications

See table 3

C-seal trim: High-temperature, Class V. 
See table 4

TSO (Tight Shutoff) trim: See tables 5 and 6

Flow Characteristic

Standard Cage: � Equal percentage,
� Modified equal percentage or, � Linear

Standard Cage with Micro-Form� Valve Plug:
(Design HPS and HPAS only): � Equal
percentage or � Modified equal percentage

Standard Cage with Micro-Flute� Valve Plug:
(Design HPS and HPAS only): � Equal
percentage or � Modified equal percentage

Standard Cage with Micro-Flat� Valve Plug:
(Design HPAS only): � Linear

Cavitrol� III or Whisper Trim� III Cage:
� Linear

Special cages: Special characterized flow cages
are available. Consult your local Fisher sales
office.

Flow Direction

Standard Cage

� Design HPD and HPAD: Normally flow down
� Design HPS and HPAS: Normally flow up(5)

� Design HPAS Micro-Flat: Flow down
� Design HPT and HPAT: Normally flow down
� Design HPS and HPAS Micro-Form: Flow up
only

Cavitrol III Cage: Flow down

Whisper Trim III Cage: Flow up

Approximate Weights (valve body and bonnet
assemblies)

See table 2

Additional Specifications

For specifications such as materials, valve plug
travels, and port, yoke boss, and stem diameters,
see the Parts List section

1. DIN (or other) ratings and end connections can usually be supplied; consult your Fisher sales office.
2. Class 900 and 1500 globe valves are identical for size 1- and 2-inch valves. Class 900 and 1500 globe valves for size 3-, 4-, and 6-inch valves, however, are not identical.
3. The centerline-to-face dimension for Class 2500 1- and 2-inch Design HPA valves does not conform to ANSI/ISA S75.12.
4. The pressure or temperature limits in this manual and any applicable standard limitations should not be exceeded.
5. Design HPS and HPAS valves may be used flow down for on-off service only or where further limited by trim design. Design HPAS valves may be used flow down for erosive service.

Description
The HP Series high-pressure globe and angle valves
(figure 1) have metal seats, cage guiding, quick
change trim, and push-down-to-close valve plug
action. The Design HPD, HPAD, HPT, and HPAT
valves use balanced valve plugs. The Design HPS
and HPAS valves use an unbalanced valve plug. To
provide a seal between the cage and a balanced
valve plug, the Design HPD and HPAD valve plugs
use piston rings; the Design HPT and HPAT valve
plugs use a pressure-assisted seal ring. A Whisper
Trim cage can be used with a Design HPD, HPAD,
HPS, HPAS, HPT, or HPAT valve plug. A Cavitrol III
cage can be used with a Design HPS, HPAS, HPT,
or HPAT valve plug.

C-seal trim is available for Design HPD valves, class
900 and 1500, in sizes 3, 4, and 6.

With C-seal trim, a balanced valve can achieve
high-temperature, Class V shutoff. Because the
C-seal plug seal is formed from metal (N07718
nickel alloy, Inconel 718) rather than an elastomer, a
valve equipped with the C-seal trim can be applied in
processes with a fluid temperature of up to 593�C
(1100�F), provided other material limits are not
exceeded.

Specifications
Specifications for the HP Series valves are shown in
table 1.
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Table 2. Approximate Weights (Valve and Bonnet
Assemblies)

VALVE SIZE, CLASS
KILOGRAMS POUNDS

VALVE SIZE,
INCHES

CLASS
Flg SWE &

BWE
Flg SWE & BWE

Globe Valves

1
900 & 1500 42 38 93 85

1
2500 45 34 100 76

1.5 x 1 2500 - - - 34 - - - 76

2
900 & 1500 72 52 158 115

2
2500 104 74 229 164

3
900 125 - - - 276 - - -

3
1500 129 97 284 213

4
900 230 - - - 507 - - -

4
1500 249 201 548 444

6
900 511 - - - 1127 - - -

6
1500 557 455 1228 1003

Angle Valves

1
900 & 1500 40 36 88 80

1
2500 - - - 72(1) - - - 160(1)

2
900 & 1500 69 50 153 110

2
2500 - - - 109(1) - - - 240(1)

1. Only SWE is available for Class 2500.

Installation

WARNING

Always wear protective gloves,
clothing, and eyewear when
performing any installation operations
to avoid personal injury.

Personal injury or equipment damage
caused by sudden release of pressure
may result if the valve assembly is
installed where service conditions
could exceed the limits given in table 1
or on the appropriate nameplates. To
avoid such injury or damage, provide a
relief valve for over-pressure
protection as required by government
or accepted industry codes and good
engineering practices.

Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

If installing into an existing
application, also refer to the WARNING

at the beginning of the Maintenance
section in this instruction manual.

WARNING

Some bonnet flanges have a tapped
hole that was used to handle the
bonnet during manufacture. Do not
use this tapped hole to lift the valve
assembly or personal injury may
result.

CAUTION

When ordered, the valve configuration
and construction materials were
selected to meet particular pressure,
temperature, pressure drop, and
controlled fluid conditions indicated
when the valve was ordered. Since
some body/trim material combinations
are limited in their pressure drop and
temperature ranges, do not apply any
other conditions to the valve without
first contacting your Fisher sales
office.

1.  Before installing the valve, inspect it to ensure
that the valve body cavity is free of foreign material.

2.  Clean out all pipelines to remove scale, welding
slag, and other foreign materials before installing the
valve.

Note

If the valve body being installed has
small internal flow passages, such as
with Whisper Trim III or Cavitrol III
cages, consideration should be given
to installing an upstream strainer to
prevent the lodging of particles in
these passages. This is especially
important if the pipeline cannot be
thoroughly cleaned or if the flowing
medium is not clean.

3.  Flow through the valve must be in the direction
indicated by the flow arrow, which is stamped on or
attached to the valve body.

4.  Use accepted piping practices when installing the
valve in the pipeline. For flanged valve bodies, use a
suitable gasket between the body and pipeline
flanges.
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Table 3. Shutoff Classifications per ANSI/FCI 70-2 and IEC 60534-4
VALVE
DESIGN

PORT DIAMETER,
mm (INCHES)

LEAKAGE
CLASS

47.6 (1.875) and smaller II

58.7 (2.3125) to 92.1 (3.625)
II - Standard

HPD, HPAD
58.7 (2.3125) to 92.1 (3.625)

III - OptionalHPD, HPAD

111.1 (4.375) and larger
III - Standard

111.1 (4.375) and larger
IV - Optional

HPS, HPAS w/ Cavitrol III, or
HPT, HPAT w/ Cavitrol III, or HPAS w/Micro-Flat

All V

HPS, HPAS, HPT, HPAT, HPS, HPAS w/ Micro-Form,
or HPS, HPAS w/ Micro-Flute All

IV-StandardHPS, HPAS, HPT, HPAT, HPS, HPAS w/ Micro-Form,
or HPS, HPAS w/ Micro-Flute All

V-Optional

HPT w/ PEEK anti-extrusion rings 47.6 (1.875) to 136.5 (5.375) V to 316�C (600�F)

Table 4. Additional Shutoff Classification per ANSI/FCI 70-2 and IEC 60534-4
VALVE DESIGN

(CLASS)
VALVE SIZE, INCHES PORT DIAMETER,

mm (INCHES)
CAGE STYLE LEAKAGE CLASS

3 73.0 (2.875)
Equal Percentage, Modified Equal Percentage,

Linear (std. cage),
Linear (Whisper III, A1, B1)

V

4 73.0 (2.875) Linear (Whisper III, D3),
Linear (Cavitrol III, 3-stage)

V

4 87.3 (3.4375) Linear (Cavitrol III, 2-stage) V

Design HPD
with optional
C-seal trim

4 92.1 (3.625)
Equal Percentage, Modified Equal Percentage,

Linear (std. cage),
Linear (Whisper III, A1, B3, C3)

V

C-seal trim

6
111.1 (4.375) Linear (Whisper III, D3)

V6
115.8 (4.5625) Linear (Cavitrol III, 3-stage)

V

6
136.5 (5.375)

Equal Percentage, Modified Equal Percentage,
Linear (std. cage),

Linear (Whisper III, A1, B3, C3) V

133.4 (5.25) Linear (Cavitrol III, 2-stage)

Table 5. TSO (Tight Shutoff) Leakage Class per ANSI/FCI 70-2 and IEC 60534-4
Leakage Class Maximum Leakage Test Medium Test Pressure Leakage Class

TSO (Tight
Shutoff)

Valves with TSO trim are factory
tested to a more stringent Fisher test
requirement of no leakage at time of
shipment.

Water Service ∆P(1) V

1. Specify service ∆P when ordering.

Table 6. TSO Shutoff Availability

TYPE CONSTRUCTION
LEAK CLASS

TYPE CONSTRUCTION
Standard Optional

HPS, HPT Std or Cavitrol III trim. Replaceable, protected soft seat TSO - - -
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Table 7. Recommended Torque for Packing Flange Nuts (non live-loaded)

STEM
DIAMETER

STEM
DIAMETER VALVE BODY

TORQUESTEM
DIAMETER

STEM
DIAMETER VALVE BODY

RATING
N�m lbf�ft

mm Inches
RATING

Min Max Min Max

12.7 0.5 Class 900 12 18 9 13

12.7 0.5 Class 1500 15 22 11 16

12.7 0.5 Class 2500 18 24 13 18

19.1 0.75 Class 900 27 41 20 30

19.1 0.75 Class 1500 34 50 25 37

19.1 0.75 Class 2500 41 61 30 45

25.4 1 Class 900 42 62 31 46

25.4 1 Class 1500 52 77 38 57

25.4 1 Class 2500 61 91 45 67

31.8 1.25 Class 900 56 83 41 61

31.8 1.25 Class 1500 68 102 50 75

5.  Install a three-valve bypass around the valve if
continuous operation is required during
maintenance.

6.  If the actuator and valve body are shipped
separately, refer to the actuator mounting procedure
in the appropriate actuator instruction manual.

7.  If the valve body was shipped without packing
installed in the packing box, install the packing
before putting the valve body into service. Refer to
instructions given in the Packing Maintenance
procedure.

WARNING

Personal injury could result from
packing leakage. Valve packing was
tightened before shipment; however,
the packing might require some
readjustment to meet specific service
conditions.

Valves with ENVIRO-SEAL� live-loaded packing or
HIGH-SEAL� Heavy-Duty live-loaded packing will
not require this initial re-adjustment. See the Fisher
instruction manuals titled ENVIRO-SEAL Packing
System for Sliding-Stem Valves or HIGH-SEAL
Live-Loaded Packing System (as appropriate) for
packing instructions. If you wish to convert your
present packing arrangement to ENVIRO-SEAL
packing, refer to the retrofit kits listed in the parts kit
sub-section near the end of this manual.

Maintenance
Valve parts are subject to normal wear and must be
inspected and replaced as necessary. Inspection

and maintenance frequency depends on the severity
of service conditions. This section includes
instructions for packing lubrication, packing
maintenance, and trim maintenance. All
maintenance operations may be performed with the
valve in the line.

WARNING

Avoid personal injury or damage to
property from sudden release of
pressure or uncontrolled process fluid.
Before starting disassembly:

� Always wear protective gloves,
clothing, and eyewear when
performing any maintenance
operations to avoid personal injury.

� Disconnect any operating lines
providing air pressure, electric power,
or a control signal to the actuator. Be
sure the actuator cannot suddenly
open or close the valve.

� Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure on both sides of the
valve. Drain the process media from
both sides of the valve.

� Vent the power actuator loading
pressure and relieve any actuator
spring precompression.

� Use lock-out procedures to be
sure that the above measures stay in
effect while you work on the
equipment.
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Table 8. Torque for Body-to-Bonnet Bolting Using Nickel Never-Seez� Lubricant

VALVE
TORQUE

VALVE
RATING

VALVE
SIZE,

N�m lbf�ftVALVE
RATING

SIZE,
INCHES B7, B16, BD

and 660 Studs
B8 and B8M

Studs
B7, B16, BD

and 660 Studs
B8 and B8M

Studs

1 260 150 190 110

2 390 240 290 180

Class 900 & 1500 3 730 530 540 390Class 900 & 1500
4 970 730 720 540

6 1700 1300 1250 950

Class 2500
1 390 240 290 180

Class 2500
2 730 530 540 390

� The valve packing box may
contain process fluids that are
pressurized, even when the valve has
been removed from the pipeline.
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings, or when
loosening the packing box pipe plug.

� Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

Note

The Design HP series valve uses
spiral-wound gaskets which are
crushed to provide their seal. A
spiral-wound gasket should never be
reused. Whenever a gasket seal is
disturbed by removing or shifting
gasketed parts, a new gasket must be
installed upon reassembly. This is
necessary to ensure a good gasket
seal, since the used gasket will not
seal properly.

The spiral-wound gaskets are of
special design. Failure to use Fisher
replacement parts may result in valve
damage.

Note

If the valve has ENVIRO-SEAL
live-loaded packing installed (figure 4),
see the Fisher instruction manual
entitled ‘‘ENVIRO-SEAL Packing
System for Sliding Stem Valves’’ for
packing instructions.

If the valve has HIGH-SEAL
Heavy-Duty live-loaded packing
installed (figure 4), see the Fisher
instruction manual entitled

‘‘HIGH-SEAL Live-Loaded Packing
System’’ for packing instructions.

Packing Lubrication

Note

To avoid lubricants breaking down at
elevated temperatures, do not
lubricate packing used in processes
with temperatures over 260�C (500�F).

WARNING

Do not lubricate parts when used in
oxygen service, or where the
lubrication is incompatible with the
process media. Any use of lubricant
can lead to the sudden explosion of
media due to the oil/oxygen mixture,
causing personal injury or property
damage.

If a lubricator or lubricator/isolating valve (figure 2) is
provided for PTFE/composition or other packings
that require lubrication, it will be installed in place of
the pipe plug (key 31, figure 16, 17, or 18). Use a
good quality silicon-base lubricant. Packing used in
oxygen service or in processes with temperatures
over 260�C (500�F) should not be lubricated. To
operate the lubricator, turn the cap screw clockwise
to force the lubricant into the packing box. The
lubricator/isolating valve operates the same way
except the isolating valve must first be opened and
then closed after lubrication is completed.

Packing Maintenance
If there is undesirable packing leakage in the
spring-loaded PTFE V-ring packing shown in figure
3, tighten the packing flange nuts (key 21, figure 16,
17, or 18) until the shoulder on the packing follower
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Figure 2. Lubricator and Lubricator/Isolating Valve
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(key 28, figure 16, 17, or 18) contacts the bonnet
(key 18, figure 16, 17, or 18). If leakage continues,
replace the packing by following the numbered steps
presented in the replacing packing procedure.

If there is undesirable packing leakage with other
than spring-loaded PTFE V-ring packing, first try to
limit the leakage and establish a stem seal by
tightening the packing flange nuts (key 21, figure 16,
17, or 18) to at least the minimum recommended
torque in table 7. However, do not exceed the
maximum recommended torque in table 7 or
excessive friction may result. If leakage continues,
replace the packing by following the numbered steps
presented in the Replacing Packing procedure.

If the packing is relatively new and tight on the valve
plug stem, and if tightening the packing flange nuts
does not stop the leakage, it is possible that the stem
is worn or nicked so that a seal cannot be made. The
surface finish of a new stem is critical for making a
good packing seal. If the leakage comes from the
outside diameter of the packing, it is possible that the
leakage is caused by nicks or scratches around the
packing box wall. While replacing the packing
according to the Replacing Packing procedure,
inspect the valve plug stem and packing box wall for
nicks or scratches.

Adding Packing Rings
Key numbers referred to in this procedure are shown
in figure 16, 17, or 18, unless otherwise indicated.

When using packing with a lantern ring (key 24) it
may be possible to add packing rings above the
lantern ring as a temporary measure without
removing the actuator from the valve body.

1.  Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve. If using a power actuator, also shut-off all
pressure lines to the power actuator, release all
pressure from the actuator. Use lock-out procedures
to be sure that the above measures stay in effect
while you work on the equipment.

2.  Remove the packing flange nuts (key 21) and lift
the packing flange, upper wiper, and packing
follower (keys 19, 27, and 28) away from the valve
body.

3.  It may be possible to dig out the old packing rings
on top of the lantern ring, but use care to avoid
scratching the valve plug stem or packing box wall.
Clean all metal parts to remove particles that would
prevent the packing from sealing.

4.  Remove the stem connector and slip the packing
rings over the end of the valve plug stem.

5.  Reassemble the packing follower, upper wiper,
packing flange, and packing flange nuts (keys 28,
27, 19, and 21).

6.  Reconnect the body-actuator stem connection
according to the appropriate actuator instruction
manual.

7.  Tighten the packing flange nuts only far enough
to stop leakage under operating conditions. Check
for leakage around the packing follower when the
valve is being put into service. Retighten the packing
flange nuts as required (see table 7).

Replacing Packing

WARNING

Refer to the WARNING at the
beginning of the Maintenance section
in this instruction manual.

Key numbers referred to in this procedure are shown
in figure 16, 17, or 18, unless otherwise indicated.

1.  Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve. If using a power actuator, also shut-off all
pressure lines to the power actuator, release all
pressure from the actuator. Use lock-out procedures
to be sure that the above measures stay in effect
while you work on the equipment.

2.  Remove the cap screws in the stem connector,
and separate the two halves of the stem connector.
Then exhaust all actuator pressure, if any was
applied, and disconnect the actuator supply and any
leakoff piping.
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Figure 3. Packing Arrangements
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3.  Remove either the yoke locknut (key 32) or the
hex nuts (key 30), and remove the actuator from the
bonnet (key 18).

4.  Loosen the packing flange nuts (key 21) so that
the packing (keys 22, 23, 209, or 210, figure 3) is not
tight on the valve plug stem (key 6). Remove any
travel indicator disk and stem locknuts from the
valve plug stem threads.

CAUTION

When lifting the bonnet (key 18), be
sure that the valve plug and stem
assembly (keys 5 and 6) remains on
the seat ring (key 4). This avoids
damage to the seating surfaces as a

result of the assembly dropping from
the bonnet after being lifted part way
out. The parts are also easier to handle
separately.
Use care to avoid damaging gasket
sealing surfaces.
The Design HPD and HPAD piston
rings (key 8) are brittle and in two
pieces. Avoid damaging the piston
rings by dropping or rough handling.

WARNING

To avoid personal injury or property
damage caused by uncontrolled
movement of the bonnet, loosen the
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Figure 4. Live-Loaded Packing
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bonnet by following the instructions in
the next step. Do not remove a stuck
bonnet by pulling on it with equipment
that can stretch or store energy in any
other manner. The sudden release of
stored energy can cause uncontrolled
movement of the bonnet. If the cage
sticks to the bonnet, proceed carefully
with bonnet removal and support the
cage so that it will not fall
unexpectedly from the bonnet.

Note

The following step also provides
additional assurance that the valve
body fluid pressure has been relieved.

5.  Hex nuts (key 14) attach the bonnet to the valve
body. Loosen these nuts or cap screws
approximately 3 mm (0.125 inch). Then loosen the
body-to-bonnet gasketed joint by either rocking the
bonnet or prying between the bonnet and valve
body. Work the prying tool around the bonnet until
the bonnet loosens. If no fluid leaks from the joint,
remove the nuts completely and carefully lift the
bonnet and valve plug (keys 18 and 5) as a unit.

6.  Unscrew the hex nuts (key 14) and carefully lift
the bonnet off the valve stem. If the valve plug and
stem assembly starts to lift with the bonnet, use a
brass or lead hammer on the end of the stem and
tap it back down. Set the bonnet on a cardboard or
wooden surface to prevent damage to the bonnet
gasket surface.

7.  Remove the valve plug (key 5), bonnet gasket
(key 11), cage (key 2), seat ring (key 4), and the
seat ring gasket (key 12).

CAUTION

Inspect the seat ring, cage, bonnet,
and body gasket surfaces. These
surfaces must be in good condition,
with all foreign material removed.
Small burrs less than approximately
0.076 mm (0.003 inches) in height (the
thickness of a human hair) can be
ignored. Scratches or burrs that run
across the serrations are not permitted
under any conditions, since they will
prevent the gaskets from sealing
properly.

8.  Clean all gasket surfaces with a good wire brush.
Clean in the same direction as the surface
serrations, not across them.

9.  Cover the opening in the valve body to protect
the gasket surface and to prevent foreign material
from getting into the valve body cavity.

10.  Remove the packing flange nuts (key 21),
packing flange (key 19), upper wiper (key 27), and
packing follower (key 28). Carefully push out all the
remaining packing parts from the valve side of the
bonnet using a rounded rod or other tool that will not
scratch the packing box wall. For extension bonnets,
also remove the baffle (key 36 ) and retaining ring
(key 37).

11.  Clean the packing box and the following metal
packing parts: packing follower, packing box ring 
(key 26), spring or lantern ring (key 24), and, for
single arrangements of PTFE V-ring packing only,
special washer (key 25).

12.  Inspect the valve stem threads for any sharp
edges that might cut the packing. A whetstone or
emery cloth may be used to smooth the threads if
necessary.

13.  Remove the protective covering from the valve
body cavity, and install the seat ring and cage using
a new seat ring gasket (key 12) and bonnet gasket
(key 11). Install the plug, then slide the bonnet over
the stem and onto the studs (key 20). For a valve
body with extension bonnet, also install the baffle
and retaining rings (keys 36 and 37).

Note

The prelubricated hex nuts (key 21)
referred to in step 14 can be identified
by a black film coating on the nut
threads.

The proper bolting procedures in step
14 include—but are not limited
to—ensuring that the bonnet stud
threads are clean, and that the hex
nuts are evenly tightened to the
specified torque values.

CAUTION

Failure to comply with good
bonnet-to-body bolting practices and
the torque values shown in table 8 may
result in damage to the valve. Cheater
bars or slug wrenches should not be
used for this procedure.

Hot torquing is not recommended.
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Table 9. Valve Stem Connection Torque and Drill Size for Pin Hole

VALVE
SIZE,

INCHES

VALVE STEM
DIAMETER DESIGN

VALVE STEM
CONNECTION TORQUE
(MINIMUM-MAXIMUM)

DRILL SIZE
FOR PIN

INCHES mm Inches N�m Lbf�ft Inches

1
12.7 0.5 HPS, HPAS 81 - 115 60 - 85 0.125

1
19.1 0.75 HPS, HPAS 237 - 339 175 - 250 0.1875

12.7 0.5 HPD, HPAD, HPS, HPAS, HPT, HPAT 81 - 115 60 - 85 0.125

2 19.1 0.75
HPS, HPAS 237 - 339 175 - 250 0.1875

2 19.1 0.75
HPD, HPAD, HPT, HPAT 237 - 339 175 - 250 0.125

25.4 1 HPS, HPAS 420 - 481 310 - 355 0.25

12.7 0.5 HPD, HPS, HPT 81 - 115 60 - 85 0.125

3 19.1 0.75 HPD, HPS, HPT 237 - 339 175 - 250 0.18753
25.4 1 HPD, HPS, HPT 420 - 481 310 - 355 0.25

4
19.1 0.75 HPD, HPT 237 - 339 175 - 250 0.1875

4
25.4 1 HPD, HPT 420 - 481 310 - 355 0.25

19.1 0.75 HPD, HPT 237 - 339 175 - 250 0.1875

6 25.4 1 HPD, HPT 420 - 481 310 - 355 0.256
31.8 1.25 HPD, HPT 827 - 908 610 - 670 0.25

Figure 5. Installing Graphite Ribbon/Filament
Packing Rings One at a Time

VALVE STEM

PACKING FOLLOWER

BONNET

TOP OF PACKING
RING EVEN WITH
BOTTOM OF 
ENTRANCE
CHAMFER
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14.  Lubricate the stud threads and the faces of the
hex nuts (key 21) with Never-Seez Pure Nickel
Special lubricant or equivalent (not necessary if new
factory prelubricated hex nuts are used). Replace
the hex nuts and tighten them finger-tight. Stroke the
valve several times to center the trim. Torque the
nuts in a crisscross pattern to no more than 1/4 of
the nominal torque value specified in table 8.

When all nuts are tightened to that torque value,
increase the torque by 1/4 of the specified nominal
torque and repeat the crisscross pattern. Repeat this
procedure until all nuts are tightened to the specified
nominal value. Apply the final torque value again
and, if any nut still turns, tighten every nut again.

Note

When installing packing rings, prevent
entrapping air between the rings. Add
the rings one at a time without forcing
them below the chamfer of the packing
box entrance chamber. As each
successive ring is added, the stack
should not be pushed down more than
the thickness of the added ring 
(figure 5).

15.  Install new packing and the metal packing box
parts according to the appropriate arrangement in
figure 3. If desired, packing parts may be
pre-lubricated with a silicon base grease for easier
installation. Slip a smooth-edged pipe over the valve
stem, and gently tamp each soft packing part into the
packing box, being sure that air is not trapped
between adjacent soft parts.
16.  Slide the packing follower, wiper, and packing
flange into position. Lubricate the packing flange
studs (key 20) and the faces of the packing flange
nuts (key 21). Replace the packing flange nuts.

For the spring-loaded PTFE V-ring packing
shown in figure 3, tighten the packing flange nuts
until the shoulder on the packing follower (key 28)
contacts the bonnet.

For graphite packing, tighten the packing flange
nuts to the maximum recommended torque shown in
table 7. Then, loosen the packing flange nuts, and
retighten them to the recommended minimum torque
shown in table 7.

For other packing types, tighten the packing flange
nuts alternately in small equal increments until one
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of the nuts reaches the minimum recommended
torque shown in table 7. Then, tighten the remaining
flange nuts until the packing flange is level and at a
90-degree angle to the valve stem.

For ENVIRO-SEAL or HIGH-SEAL live-loaded
packing, refer to the note at the beginning of the
Maintenance section.

17.  Mount the actuator on the valve body assembly,
and reconnect the actuator and valve plug stems
according to the procedures in the appropriate
actuator instruction manual.

Trim Removal
For C-seal construction, see the appropriate
C-seal sections in this manual.

Key numbers referenced in this procedure are
shown in figure 16, 17, or 18, except where
indicated.

1.  Remove the actuator and bonnet by following
steps 1 through 4 of the replacing packing
procedure. Observe all warnings and cautions.

2.  Lift the valve stem and attached valve plug out of
the valve body. If the valve plug is to be reused, tape
or otherwise protect the valve plug stem and the
valve plug seating surface to prevent scratches.

3.  Lift out the cage (key 2) and the bonnet gasket
(key 11). For a 2-inch valve body with a Cavitrol III
two stage cage, also remove the bonnet spacer and
two gaskets.

Constructions other than TSO trim
1.  Remove the seat ring (key 4) and the seat ring
gasket (key 12).

2.  Refer to the Valve Plug Maintenance procedure
or to the Lapping Seats procedure.

TSO Trim
TSO trim: 0.8125 Inch Port Diameter (figure 7)

1.  Remove the pin that locks the inner plug to the
stem.

2.  Using a strap wrench or similar tool, unscrew the
outer plug from the inner plug. Do not damage the
outer plug guide surfaces.

3.  Remove the protected soft seat seal.

4.  Inspect the parts for damage and replace if
needed.

5.  Refer to the Valve Plug Maintenance procedure
or to the Lapping Seats procedure.

TSO trim: 1.6875 Inch Port Diameter (figure 8)

1.  Remove the retainer, backup ring, anti-extrusion
rings, and piston ring.

2.  Remove the set screws that lock the outer plug to
the stem.

3.  Using a strap wrench or similar tool, unscrew the
outer plug from the inner plug. Do not damage the
outer plug guide surfaces.

4.  Remove the protected soft seat seal.

5.  Inspect the parts for damage and replace if
needed.

6.  Refer to the Valve Plug Maintenance procedure
or to the Lapping Seats procedure.

TSO trim: 2.6875 Inch and Larger Port Diameters
(figure 9)

1.  Remove the retainer, backup ring, anti-extrusion
rings, and piston ring.

2.  Remove the set screws that lock the outer plug to
the inner plug.

3.  Using a strap wrench or similar tool, unscrew the
outer plug from the inner plug. Do not damage the
outer plug guide surfaces.

4.  Remove the protected soft seat seal.

5.  Inspect the parts for damage and replace if
needed.

6.  Refer to the Valve Plug Maintenance procedure
or to the Lapping Seats procedure.

Valve Plug Maintenance
Key numbers used in this procedure are shown in
figure 16, 17, or 18, except where indicated.

1.  With the valve plug (key 5) removed according to
the trim removal procedure, proceed as appropriate:

For Design HPD and HPAD valves, the piston
rings (key 8) are each in at least two sections;
remove the sections from the grooves in the valve
plug.

For Design HPS and HPAS valves, proceed to
step 2.
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Figure 6. Detail of Protected Soft Seat
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CAGE

SEAT RINGPROTECTED SOFT SEAT

A7039 / IL

For Design HPT and HPAT valves, work the
retaining ring (key 10) off the valve plug with a
screwdriver. Carefully slide the backup ring and seal
ring (keys 9 and 8) off the valve plug.

2.  To replace the valve plug stem (key 6), drive out
the pin (key 7), and unscrew the stem from the valve
plug.

CAUTION

Never reuse an old stem with a new
valve plug. Using an old stem with a
new plug requires drilling a new pin
hole in the stem. This weakens the
stem and may cause the stem to fail in
service. If a new valve plug is required,
always order a valve plug, stem, and
pin as an assembly. Specify the
correct part number of each of the
three parts, but state that the parts are
being ordered as an assembly.

A used valve plug may be reused with
a new stem.

3.  Thread the new stem into the valve plug and
tighten it to the appropriate torque value given in
table 9. Using the valve plug pin hole as a guide, drill
the pin hole through the stem. Refer to table 9 for
drill sizes.

4.  Drive in the pin to lock the assembly.

5.  If it is necessary to lap the seating surfaces,
complete the lapping seats procedure before
installing the Design HPD/HPAD piston rings or the
Design HPT/HPAT seal ring. The Trim Replacement
procedure provides piston ring and seal ring
installation instructions and valve reassembly
instructions.

Lapping Seats
Key numbers referenced in this procedure are
shown in figure 16, 17, or 18, except where
indicated.

A certain amount of leakage should be expected
with metal-to-metal seating in any valve body. If the
leakage becomes excessive, however, the condition
of the seating surfaces of the valve plug and seat
ring can be improved by lapping. (Deep nicks should
be machined out rather than ground out.) Use a
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Figure 7. Typical Unbalanced TSO Trim Assembly, Small Port Designs (0.8125 Inch Port Diameter)

good quality lapping compound of a mixture of 280
to 600-grit. Apply the compound to the bottom of the
valve plug.

Note

The Design HP Series valves use
spiral-wound gaskets. These gaskets
provide their seal by being crushed
and therefore should never be reused.
This includes reusing a gasket after

the lapping procedure has been
performed.

 An “old” gasket can be used to lap
the seat, however the gasket must be
replaced with a new gasket.

To preserve the effects of lapping, do
not change either the position of the
seat ring in the valve body cavity or
the position of the cage on the seat
ring after lapping the seating surfaces.
When the parts are removed for
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Figure 8. Typical Balanced TSO Trim 
(1.6875 Inch Port Diameter)

cleaning and replacement of the “old”
gaskets, return them to the original
positions.

Use the following procedure to lap the seating
surfaces.

1.  Install the following parts according to the
instructions presented in the trim replacement
procedure: “old” seat ring gasket (key 12), seat ring
(key 4), cage (key 2), and “old” bonnet gasket
(key 11).

2.  Proceed as appropriate:

For a Design HPD, HPAD, HPT, or HPAT valve,
install the valve plug and stem assembly (keys 5 and
6)—without piston rings or seal ring (key 8)—into the
cage.

Figure 9. Typical Balanced TSO Trim, Large Port Designs
(2.6875 Inch and Larger Port Diameters)

VALVE PLUG
SEAL

PROTECTED
SOFT SEAT
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For a Design HPS or HPAS valve, install the valve
plug and stem assembly (keys 5 and 6) into the
cage.

3.  Install the bonnet (key 18) over the valve stem,
and secure the bonnet with four of the hex nuts 
(key 14).

4.  Attach a handle, such as a piece of strap iron
secured by stem locknuts, to the valve stem. Rotate
the handle alternately in each direction to lap the
seats.

5.  After lapping, disassemble as necessary (you
may mark the position of the seat ring and cage with
a soft tip marker). Clean the seating surfaces,
replace the gaskets, reassembly (taking care to
return the seat ring and cage to their original
positions), and test for shutoff. Repeat the lapping
procedure if necessary.
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Table 10. Actuator Groups by Type Number
Group 1

71 & 90 mm (2.8125 & 3.5625 Inch) Yoke Boss
Group 100

127 mm (5-Inch) Yoke Boss

350—Except 90 mm (3.5625 inch) Yoke Boss
472 & 473
585C
603 & 1B
644 & 645
655

350
472
473
474
476

585C
657655

657 & 667
1008

Group 101
127 mm (5-Inch) Yoke Boss1008

667

Trim Replacement

WARNING

Observe the warning at the start of the
Maintenance section.

After all trim maintenance has been completed,
reassemble the valve body by following the
numbered steps below. Be certain that all gasketed
surfaces have been well cleaned. Key numbers
referenced in this procedure are shown in figure 16,
17, or 18, except where indicated.

CAUTION

Inspect the seat ring, cage, bonnet,
and body gasket surfaces. These
surfaces must be in good condition,
with all foreign material removed.
Small burrs less than approximately
0.076 mm (0.003 inches) in height (the
thickness of a human hair) can be
ignored. Scratches or burrs that run
across the serrations are not permitted
under any conditions, since they will
prevent the gaskets from sealing
properly.

1.  Install the seat ring gasket (key 12) into the valve
body. Install the seat ring (key 4).

2.  Install the cage.

Constructions other than TSO trim
1.  To install the piston rings and seal rings (key 8),
proceed as appropriate:

For a Design HPD or HPAD valve, if it is necessary
to install new piston rings, the replacement piston
rings will arrive in one piece. Use a vise with smooth
or taped jaws to break a replacement piston ring into

halves. Place the new ring in the vise so that the
jaws compress the ring into an oval. Compress the
ring slowly until the ring snaps on both sides. If one
side snaps first, do not try to tear or cut the other
side. Instead, keep compressing until the other side
snaps. The piston ring can also be fractured by
scoring and snapping over a hard surface such as a
table edge. Sawing or cutting is not recommended.

Remove any protective tape or covering from the
valve plug and stem assembly, and set it on a
protective surface. Then, place the piston rings in
the piston ring grooves with the fractured ends
matched.

For a Design HPT or HPAT valve, install the seal
ring (key 8) onto the valve plug (key 5). Install the
ring with the open side facing the seat ring end of
the valve plug for flow-down applications (view A of
figure 19) or with the open side facing the valve plug
stem end of the valve plug for flow-up applications
(view B of figure 19). Slide the backup ring (key 9)
onto the valve plug. Secure with the retaining ring
(key 10).

2.  Install the valve plug into the cage.

TSO Trim
TSO trim: 0.8125 Inch Port Diameter (figure 7)

1.  Thread the outer plug onto the inner plug until the
parts seat metal to metal, using a strap wrench or
similar tool that will not damage the outer plug guide
surfaces.

2.  Mark the inner plug and outer plug with alignment
marks in the assembled position.

3.  Disassemble the outer plug from the inner plug
and install the seal over the inner plug, so that the
seal rests below the threaded area.

4.  Thread the outer plug onto the inner plug and
tighten with a strap wrench or similar tool until the
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alignment marks line up. This will ensure that the
plug parts are metal to metal and the seal is
compressed properly. Do not damage the outer plug
guide surfaces.

5.  Drill through the inner plug with the proper size
drill bit (same size as stem pinning) and install the
pin.

TSO trim: 1.6875 Inch Port Diameter (figure 8)

1.  Thread the outer plug onto the inner plug until the
parts seat metal to metal, using a strap wrench or
similar tool that will not damage the outer plug guide
surfaces.

2.  Mark the top of the outer plug and stem with
alignment marks in the assembled position.

3.  Disassemble the outer plug from the inner plug
and install the seal over the inner plug, so that the
seal rests below the threaded area.

4.  Thread the outer plug onto the inner plug and
tighten with a strap wrench or similar tool until the
alignment marks line up. This will ensure that the
plug parts are metal to metal and the seal is
compressed properly. Do not damage the outer plug
guide surfaces.

5.  Install set screws centering the stem in the outer
plug and torque to 11 N�m (8 lbf�ft).

6.  Assemble the piston ring, anti-extrusion rings,
backup ring, and retainer.

TSO trim: 2.6875 Inch and Larger Port Diameters
(figure 9)

1.  Thread the outer plug onto the inner plug until the
parts seat metal to metal, using a strap wrench or
similar tool that will not damage the outer plug guide
surfaces.

2.  Mark the top of the inner plug and outer plug with
alignment marks in the assembled position.

3.  Disassemble the outer plug from the inner plug
and install the seal over the inner plug, so that the
seal rests below the threaded area.

4.  Thread the outer plug onto the inner plug and
tighten with a strap wrench or similar tool until the
alignment marks line up. This will ensure that the
plug parts are metal to metal and the seal is

compressed properly. Do not damage the outer plug
guide surfaces.

5.  Install set screws centering the inner plug in the
outer plug and torque to 11 N�m (8 lbf�ft).

6.  Assemble the piston ring, anti-extrusion rings,
backup ring, and retainer.

All Constructions
1.  Install the bonnet gasket (key 11) on the cage.

2.  Install the bonnet over the valve stem and onto
the valve body.

Note

The prelubricated hex nuts (key 14)
referred to in step 7 can be identified
by a black film coating on the nut
threads.

The proper bolting procedures in step
7 include—but are not limited
to—ensuring that the bonnet stud
threads are clean, and that the hex
nuts are evenly tightened to the
specified torque values.

CAUTION

Failure to comply with good
bonnet-to-body bolting practices and
the torque values shown in table 8 may
result in damage to the valve. Cheater
bars or slug wrenches should not be
used for this procedure.

Hot torquing is not recommended.

3.  Lubricate the stud threads and the faces of the
hex nuts (key 14) with Never-Seez Pure Nickel
Special lubricant or equivalent (not necessary if new
factory prelubricated hex nuts are used). Replace
the hex nuts, but do not tighten them. Torque the
nuts in a crisscross pattern to no more than 1/4 of
the nominal torque value specified in table 8. When
all nuts are tightened to that torque value, increase
the torque by 1/4 of the specified nominal torque and
repeat the crisscross pattern. Repeat this procedure
until all nuts are tightened to the specified nominal
value. Apply the final torque value again and, if any
nut still turns, tighten every nut again.

4.  Install new packing and packing box part per
steps 12 and 13 of the Replacing Packing
procedure. Be certain to observe the note given prior
to step 12 of that procedure.
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Figure 10. Design HPD with C-seal Trim

FLOW DOWN FLOW UP

������

37B1399-A / IL

5.  Mount the actuator by following the procedures in
the actuator instruction manual. Check for packing
leakage as the valve is being put into service.
Retorque the packing flange nuts as required (see
table 7).

Retrofit: Installing C-seal Trim

Note

Additional actuator thrust is required
for a valve with C-seal trim. When
installing C-seal trim in an existing
valve, contact your Fisher sales office
for assistance in determining new
actuator thrust requirements.

Assemble the new valve plug/retainer assembly
(with C-seal plug seal) using the following
instructions:

CAUTION

To avoid leakage when the valve is
returned to service, use appropriate
methods and materials to protect all
sealing surfaces of the new trim parts
while assembling the individual parts
and during installation in the valve
body.

1.  Apply a suitable high-temperature lubricant to the
inside diameter of the C-seal plug seal. Also,
lubricate the outside diameter of the valve plug

where the C-seal plug seal must be pressed into the
proper sealing position (figure 10).

2.  Orient the C-seal plug seal for correct sealing
action based on the process fluid flow direction
through the valve.

� The open interior of the C-seal plug seal must
face up in a valve with flow-up construction 
(figure 10).

� The open interior of the C-seal plug seal must
face down in a valve with flow-down construction
(figure 10).

Note

An installation tool must be used to
properly position the C-seal plug seal
on the valve plug. A tool is available as
a spare part from Fisher or a tool could
be manufactured following the
dimensions given in figure 11.

3.  Place the C-seal plug seal over the top of the
valve plug and press the C-seal plug seal onto the
plug using the C-seal installation tool. Carefully
press the C-seal plug seal onto the plug until the
installation tool contacts the horizontal reference
surface of the valve plug (figure 12).

4.  Apply a suitable high-temperature lubricant to the
threads on the plug. Then, place the C-seal retainer
onto the plug and tighten the retainer using an
appropriate tool such as a strap wrench.

5.  Using an appropriate tool such as a center
punch, stake the threads on top of the plug in one
place (figure 13) to secure the C-seal retainer.
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FOR VALVE
PLUGS
FITTING

DIMENSIONS, INCHES
(See Drawing Below)

PART
NUMBER
(To OrderFITTING

PORT SIZE
(Inches)

A B C D E F G H
(To Order

A Tool)

2.875 3.25 2.060 - 2.070 0.196 - 0.198 0.146 - 0.148 1.62 2.074 - 2.078 2.170 - 2.190 2.791 - 2.797 24B9816X012

3.4375 4.00 2.310 - 2.320 0.196 - 0.198 0.146 - 0.148 2.00 2.402 - 2.406 2.498 - 2.518 3.353 - 3.359 24B5612X012

3.625 4.11 2.560 - 2.570 0.196 - 0.198 0.146 - 0.148 2.00 2.714 - 2.718 2.810 - 2.830 3.541 - 3.547 24B3630X012

4.375 4.96 3.285 - 3.295 0.196 - 0.198 0.146 - 0.148 2.00 3.439 - 3.443 3.535 - 3.555 4.291 - 4.297 24B3635X012

5.375 5.62 3.940 - 3.950 0.196 - 0.198 0.146 - 0.148 1.81 4.088 - 4.092 4.184 - 4.204 5.048 - 5.054 23B9193X012

7 7.25 5.566 - 5.576 0.196 - 0.198 0.146 - 0.148 2.37 5.714 - 5.718 5.810 - 5.830 6.674 - 6.680 23B9180X012

8 8.25 6.566 - 6.576 0.196 - 0.198 0.146 - 0.148 2.20 6.714 - 6.718 6.810 - 6.830 7.674 - 7.680 24B9856X012

Figure 11. C-seal Plug Seal Installation Tool
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6.  Install the new plug/retainer assembly with C-seal
plug seal on the new stem following the appropriate
instructions in the Trim Replacement section in this
manual.

7.  Install piston rings by following instructions in the
Trim Replacement section in this manual.

8.  Remove the existing valve actuator and bonnet
following the appropriate instructions in the
Replacing Packing section in this manual.

CAUTION

Do not remove the existing valve stem
from the valve plug unless you are
planning to replace the valve stem.

Never reuse an old valve stem with a
new plug or reinstall a valve stem after
it has been removed. Replacing a valve
stem requires drilling a new pin hole in
the stem. This drilling weakens the
stem and may cause failure in service.
However, a used valve plug may be
reused with a new valve stem.

9.  Remove the existing valve stem and plug, cage,
and seat ring from the valve body following the
appropriate instructions in the Trim Removal section
in this manual.

10.  Replace all gaskets according to appropriate
instructions in the Trim Replacement section in this
manual.
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Figure 12. Installing the C-seal Plug Seal Using 
the Installation Tool
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NOTE: PRESS THE INSTALLATION TOOL OVER THE VALVE PLUG
UNTIL THE TOOL CONTACTS THE HORIZONTAL REFERENCE 
SURFACE OF THE VALVE PLUG.

11.  Install the new seat ring, cage, valve
plug/retainer assembly, and stem into the valve body
and completely reassemble the valve package
following the appropriate instructions in the Trim
Replacement section in this manual.

CAUTION

To avoid excessive leakage and seat
erosion, the valve plug must be
initially seated with sufficient force to
overcome the resistance of the C-seal
plug seal and contact the seat ring.
You can correctly seat the valve plug
by using the same force calculated for
full load when sizing your actuator.
With no pressure drop through the
valve, this force will adequately drive
the valve plug to the seat ring, thus
giving the C-seal plug seal a
predetermined permanent set. Once
this is done, the plug/retainer

Figure 13. Stake the Threads of the C-seal Retainer
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assembly, the cage, and the seat ring
become a matched set.

With full actuator force applied and the
valve plug fully seated, align the
actuator travel indicator scale with the
lower end of valve travel. Refer to the
appropriate actuator instruction
manual for information on this
procedure.

Replacement of Installed C-seal Trim

Trim Removal (C-seal Constructions)
1.  Remove the valve actuator and bonnet following
the appropriate instructions in the Replacing Packing
section in this manual.

CAUTION

To avoid leakage when the valve is
returned to service, use appropriate
methods and materials to protect all
sealing surfaces of the trim parts
during maintenance.
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Use caution when removing piston
ring(s) and C-seal plug seal to avoid
scratching any sealing surface.

CAUTION

Do not remove the valve stem from the
plug/retainer assembly unless you are
planning to replace the valve stem.

Never reuse an old valve stem with a
new plug or reinstall a valve stem after
it has been removed. Replacing a valve
stem requires drilling a new pin hole in
the stem. This drilling weakens the
stem and may cause failure in service.
However, a used valve plug may be
reused with a new valve stem.

2.  Remove the plug/retainer assembly (with C-seal
plug seal), cage, and seat ring from the valve body
following the appropriate instructions in the Trim
Removal section in this manual.

3.  Locate the staked thread on top of the valve plug
(figure 13). The staked thread secures the retainer.
Use a drill with a 0.125 inch bit to drill out the staked
area of the thread. Drill approximately 1/8-inch into
the metal to remove the staking.

4.  Locate the break between sections of the piston
ring(s). Using an appropriate tool such as a
flat-blade screwdriver, carefully pry out the piston
ring(s) from the groove(s) in the C-seal retainer.

5.  After removing the piston ring(s), locate the
0.25-inch diameter hole in the groove. In a retainer
with two piston ring grooves, the hole will be found in
the upper groove.

6.  Select an appropriate tool such as a punch and
place the tip of the tool into the hole with the body of
the tool held tangent to the outside diameter of the
retainer. Strike the tool with a hammer to rotate the
retainer and free it from the valve plug. Remove the
retainer from the plug.

7.  Use an appropriate tool such as a flat-blade
screwdriver to pry the C-seal plug seal off the plug.
Use caution to avoid scratches or other damage to
the sealing surfaces where the C-seal plug seal
makes contact with the valve plug (figure 14).

8.  Inspect the lower seating surface where the valve
plug contacts the seat ring for wear or damage
which would prevent proper operation of the valve.
Also, inspect the upper seating surface inside the
cage where the C-seal plug seal contacts the cage,
and inspect the sealing surface where the C-seal
plug seal makes contact with the plug (figure 14).

Figure 14. Lower (Valve Plug to Seat Ring) and Upper 
(C-seal Plug Seal to Cage) Seating Surfaces
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9.  Replace or repair trim parts according to the
following procedure for Lapping Metal Seats,
Remachining Metal Seats, or other valve plug
maintenance procedures as appropriate.

Lapping Metal Seats 
(C-seal Constructions)
Before installing a new C-seal plug seal, lap the
lower seating surface (valve plug to seat ring, figure
14) following appropriate procedures in the Lapping
Seats section in this manual.

Remachining Metal Seats 
(C-seal Constructions)
See figure 15. A valve plug with a C-seal metal plug
seal features two seating surfaces. One seating
surface is found where the valve plug contacts the
seat ring. The second seating surface is found
where the C-seal plug seal contacts the upper
seating surface in the cage. If you machine the seats
on the seat ring and/or plug, you must machine an
equal dimension from the seating area in the cage.
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Figure 15. Example of Machining the Lower (Valve Plug 
to Seat Ring) and Upper (C-seal Plug Seal to Cage) 

Seating Surfaces
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NOTE:

CAUTION

If metal is removed from the seat ring
and plug and a corresponding amount
is not removed from the cage seating
area, the C-seal plug seal will be
crushed as the valve closes and the
C-seal retainer will strike the seating
area of the cage, preventing the valve
from closing.

Trim Replacement (C-seal
Constructions)
1.  Apply a suitable high-temperature lubricant to the
inside diameter of the C-seal plug seal. Also,
lubricate the outside diameter of the valve plug

where the C-seal plug seal must be pressed into the
proper sealing position (figure 10).

2.  Orient the C-seal plug seal for correct sealing
action based on the process fluid flow direction
through the valve.

� The open interior of the C-seal plug seal must
face up in a valve with flow-up construction 
(figure 10).

� The open interior of the C-seal plug seal must
face down in a valve with flow-down construction
(figure 10).

Note

An installation tool must be used to
properly position the C-seal plug seal
on the valve plug. A tool is available as
a spare part from Fisher or a tool could
be manufactured following the
dimensions given in Figure 11.

3.  Place the C-seal plug seal over the top of the
valve plug and press it onto the plug using the
installation tool. Carefully press the C-seal plug seal
onto the plug until the installation tool contacts the
horizontal reference surface of the valve plug 
(figure 12).

4.  Apply a suitable high-temperature lubricant to the
threads on the plug. Then, place the C-seal retainer
onto the plug and tighten the retainer using an
appropriate tool such as a strap wrench.

5.  Using an appropriate tool such as a center
punch, stake the threads on top of the plug in one
place (figure 13) to secure the C-seal retainer.

6.  Replace the piston rings following instructions in
the Trim Replacement section in this manual.

7.  Return the seat ring, cage, plug/retainer
assembly, and stem to the valve body and
completely reassemble the valve package following
the appropriate instructions in the Trim Replacement
section in this manual.

CAUTION

To avoid excessive leakage and seat
erosion, the valve plug must be
initially seated with sufficient force to
overcome the resistance of the C-seal
plug seal and contact the seat ring.
You can correctly seat the valve plug
by using the same force calculated for
full load when sizing your actuator.
With no pressure drop through the
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valve, this force will adequately drive
the valve plug to the seat ring, thus
giving the C-seal plug seal a
predetermined permanent set. Once
this is done, the plug/retainer
assembly, the cage, and the seat ring
become a matched set.

With full actuator force applied and the
valve plug fully seated, align the
actuator travel indicator scale with the
lower end of valve travel. Refer to the
appropriate actuator instruction
manual for information on this
procedure.

Parts Ordering
Each body-bonnet assembly is assigned a serial
number, which can be found on the valve body. This
same number also appears on the actuator
nameplate when the valve body is shipped from the
factory as part of a control valve assembly. Refer to
the number when contacting your Fisher sales office

for technical assistance or when ordering
replacement parts.

When ordering replacement parts, also be sure to
include the 11-character part number for each part
required from the following parts list.

Note

Use only genuine Fisher replacement
parts. Components that are not
supplied by Fisher should not, under
any circumstances, be used in any
Fisher valve, because they will void
your warranty, might adversely affect
the performance of the valve, and
might jeopardize worker and
workplace safety.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.
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Parts Kits
Packing Kits (non live-loaded)

Stem Diameter, mm (Inches)
Yoke Boss Diameter, mm (Inches)

12.7 (0.5)
71 (2.8125)

19.1 (0.75)
90 (3.5625)

PTFE (Contains keys 22, 24, 25, 26, 27) RPACKX00022 RPACKX00032

Double PTFE (Contains keys 22, 24, 26, 27) RPACKX00052 RPACKX00062

PTFE/Composition (Contains keys 23, 24, 25, 26) RPACKX00082 RPACKX00092

Single Graphite Ribbon/Filament (Contains keys 23, 23, 24, 26) RPACKX00112 RPACKX00122

Double Graphite Ribbon/Filament (Contains keys 23, 23, 24, 26) RPACKX00172 RPACKX00182

Repair Kits (ENVIRO-SEAL)
Stem Diameter, mm (Inches)

Yoke Boss Diameter, mm (Inches)
12.7 (0.5)

71 (2.8125)
19.1 (0.75)
90 (3.5625)

25.4 (1)
127 (5)

31.8 (1.25)
127 (5, 5H)

Double PTFE (Contains keys 214, 215, 218) RPACKX00202 RPACKX00212 RPACKX00222 RPACKX00232

Graphite ULF (Contains keys 207, 208, 209, 210, 214) RPACKX00602 RPACKX00612 RPACKX00622 RPACKX00632

Duplex (Contains keys 207, 209, 214, 215) RPACKX00302 RPACKX00312 RPACKX00322 RPACKX00332

Retrofit Kits (ENVIRO-SEAL)
Stem Diameter, mm (Inches)

Yoke Boss Diameter, mm (Inches)
12.7 (0.5)

71 (2.8125)
19.1 (0.75)
90 (3.5625)

25.4 (1)
127 (5)

31.8 (1.25)
127 (5, 5H)

Double PTFE (Contains keys 200, 201, 211, 212,
214, 215, 216, 217, 218, tag, cable tie)

RPACKXRT022 RPACKXRT032 RPACKXRT042 RPACKXRT052

Graphite ULF (Contains keys 200, 201, 207, 208, 209,
210, 211, 212, 214, 217, tag, cable tie)

RPACKXRT272 RPACKXRT282 RPACKXRT292 RPACKXRT302

Duplex (Contains keys 200, 201, 207, 209, 211, 212, 214,
215, 216, 217, tag, cable tie)

RPACKXRT222 RPACKXRT232 RPACKXRT242 RPACKXRT252

Parts List
Numerous available combinations of valve parts make
selection of some parts difficult; when ordering valve
parts for which a part number is not listed, provide the
valve serial number with the order, permitting proper
selection of replacement parts to be made at the
factory.

Note

Part numbers are shown for recommended spares
only. For part numbers not shown, contact your
Fisher sales office.

Key Description Part Number
1 Valve Body ---

If you need a valve body as a replacement
part, order by valve size, serial number,
and desired material.

2* Cage/Baffle Assy See following table
3 Bonnet Spacer
4* Seat Ring See following table
5* Valve Plug See following table
6* Valve Stem See following table
7* Pin See following table
8* Seal Ring/Piston Ring See following table
9* Back Up Ring See following table

Key Description Part Number
10* Retaining Ring (for Design HPT/HPAT only)

S30200 (302 SST)
For 38.1 mm (1.5 inch) port diameter 13A8519X012
For 47.6 mm (1.875 inch) port diameter 10A4220X012
For 63.5 mm (2.5 inch) port diameter 17A4311X012
For 73.0 mm (2.875 inch) port diameter 10A4219X012
For 87.3 mm (3.4375 inch) port diameter 10A5350X012
For 98.4 mm (3.625 inch) port diameter 16A5484X012
For 111.1 mm (4.375 inch) port diameter 10A4225X012
For 115.8 mm (4.5625 inch) port diameter 17A4415X012
For 133.4 mm (5.25 inch) port diameter 17A4398X012
For 136.5 mm (5.375 inch) port diameter 10A5410X012

N07750 (Inconel X750) for NACE
For 38.1 mm (1.5 inch) port diameter 13A8519X032
For 47.6 mm (1.875 inch) port diameter 10A4220X082
For 63.5 mm (2.5 inch) port diameter 17A4311X032
For 73.0 mm (2.875 inch) port diameter 10A4219X082
For 87.3 mm (3.4375 inch) port diameter 10A5350X082
For 98.4 mm (3.625 inch) port diameter 16A5484X052
For 111.1 mm (4.375 inch) port diameter 10A4225X062
For 115.8 mm (4.5625 inch) port diameter 17A4415X032
For 133.4 mm (5.25 inch) port diameter 17A4398X042
For 136.5 mm (5.375 inch) port diameter 10A5410X052

11* Bonnet Gasket See following table
12* Seat Ring Gasket See following table
13 Stud, Cont Thd
14 Hex Nut
15 Lubricant (Never-Seez Nickel Special

8 lb [3.6 Kg] can)
16 Nameplate
17 Wire

*Recommended spare parts
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Figure 16. Size 1 Design HPS Valve
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KEY 31 AND TAPPING
ARE OPTIONAL

Key Description Part Number
18 Bonnet---

If you need a bonnet as a replacement
part, order by valve size and stem
diameter, serial number, and desired
material.

19 Packing Flange
20 Stud Bolt
21 Hex Nut
22* Packing Set See following table
23* Packing Ring See following table
24 Spring or Lantern Ring
25 Washer, Special
26* Packing Box Ring See following table
27* Upper Wiper See following table
28 Follower
29 Stud Bolt
30 Hex Nut
31 Pipe Plug (optional)
31 Lubricator (optional)
31 Lubricator/Isolating Valve (optional)
32 Yoke Locknut (optional)
36 Baffle
37 Retaining Ring
38 Drive Screw

Key Description Part Number
39* Piston Ring See following table
40 Washer
41 Flow Arrow
63* Anti-Extrusion Ring See following table

C-seal Trim (figure 10)
2* Cage See following table
4* Seat Ring See following table
5* Valve Plug/Retainer See following table
6* Valve Plug Stem, Nitronic 50 See following table
8* Piston Ring, graphite (2 req’d) See following table
64* C-seal, Inconel See following table

TSO Trim (figures 7, 8, and 9)
2* Cage See following table
4* Seat Ring See following table
5* Plug/Stem Assembly See following table
8* Seal Ring See following table
63* Anti-Extrusion Ring See following table
9* Back Up Ring See following table
10* Retaining Ring See following table

*Recommended spare parts
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Figure 17. Size 2 HPAD Valve
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Figure 18. Size 2-6 Design HPD Valve
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Figure 19. Size 2-6 Design HP Valve - Alternate Configurations
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Figure 19. Size 2-6 Design HP Valve - Alternate Configurations (Continued)
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Keys 22*, 23*, 27*, 33*, 34*, and 35* Soft Packing Parts

PACKING
ARRANGEMENT

KEY
NUMBER

PACKING PART
DESCRIPTION

VALVE STEM SIZEPACKING
ARRANGEMENT

KEY
NUMBER

PACKING PART
DESCRIPTION 12.7 mm (0.5 Inch) 19.1 mm (0.75 Inch) 25.4 mm (1-Inch) 31.8 mm (1.25 Inch)

PTFE 22 Packing set (1 req’d for
single, 2 req’d for
double)(1) [includes keys
23, 33, 34, and 35]

1R290201012 1R290401012 1R290601012 1R290801012

27 Upper Wiper 1J872706332 1J872806332 1J872906332 1J873006332

Low chloride
graphite ribbon
and filament,

23 Graphite Ribbon Ring
(2 req’d)

1V3802X0022 1V2396X0022 1U6768X0022 1V5666X0022
graphite ribbon
and filament,
single

23 Graphite Filament Ring
[2 req’d for 12.7 mm
(0.5 inch) stem;
3 req’d for all others]

1E3190X0222 1E3191X0282 1D7518X0132 1D7520X0162

Low chloride
graphite ribbon
and filament,

23 Graphite Ribbon Ring
(3 req’d)

1V3802X0222 1V2396X0022 1U6768X0022 1V5666X0022
graphite ribbon
and filament,
double

23 Graphite Filament Ring
[4 req’d for 12.7 mm
(0.5 inch) stem;
5 req’d for all others]

1E3190X0222 1E3191X0282 1D7518X0132 1D7520X0162

PTFE/composition,
double

23 Packing Ring
[10 req’d for 12.7 mm
(0.5 inch) stem;
8 req’d for all others]

1E3199001042 1E319101042 1D7518X0012 1D7520X0012

27 Upper Wiper 1J872706332 1J872806332 1J872906332 1J873006332
*Recommended spare part.
1. Key 22 for double construction contains one extra Lower Wiper for all stem sizes. Discard upon assembly.

Key 26* Packing Box Ring

QUANTITY REQUIRED VALVE STEM CONNECTION MATERIAL

PACKING TYPE
VALVE STEM CONNECTION

S31600 (316)PACKING TYPE
Single Packing Double Packing mm Inches

S31600 (316)
Stainless Steel

PTFE V-Ring

1
1
1
1

1
1
1
1

12.7
19.1
25.4
31.8

0.5
0.75

1
1.25

1J873235072
1J873335072
1J873435072
1J873535072

Low Chloride Graphite
Ribbon and Filament

1
1
1
1

1
1
1
1

12.7
19.1
25.4
31.8

0.5
0.75

1
1.25

1J873235072
1J873335072
1J873435072
1J873535072

PTFE/Composition

- - -
- - -
- - -
- - -

1
1
1
1

12.7
19.1
25.4
31.8

0.5
0.75

1
1.25

1J873235072
1J873335072
1J873435072
1J873535072

Key 2* Cage for Valves Without Whisper Trim III Cage or Cavitrol III Trim

VALVE
CAGE

TRAVEL
MATERIAL

VALVE
SIZE, CAGE

DESCRIPTION

TRAVEL
S17400 (17-4 SA-182-F22 S31600 (316 NACE MR0175SIZE,

INCHES

CAGE
DESCRIPTION

mm Inches

S17400 (17-4
SST) w/H1075

Heat Treatment

SA-182-F22
Ion

Nitride

S31600 (316
Stainless Steel)

Electrolized

NACE MR0175
S17400

H1150 DBL
1 Quick opening 29 1.125 22B6047X012 22B6047X022 22B6048X012 22B6047X032

2 Equal percentage
Linear

29, 38
38

1.125, 1.5,
1.5

32B6028X012
32B6025X012

32B6028X022
32B6025X022

32B6029X012
32B6026X012

32B6028X032
32B6025X032

3 Equal percentage
Linear

38, 51
51

1.5, 2
2

42B8240X012
42B8242X012

42B8240X022
42B8242X022

42B8241X012
42B8243X012

42B8240X032
42B8242X032

4 Equal percentage
Linear

38, 51
51

1.5, 2
2

42B9320X012
42B9322X012

42B9320X022
42B9322X022

42B9321X012
42B9323X012

42B9320X032
42B9322X032

6 Equal percentage
Linear

64, 76
76

2.5, 3
3

43B0261X012
43B0079X012

43B0261X022
43B0079X022

43B0080X012
43B0081X012

43B0261X032
43B0079X032

*Recommended spare parts



HP and HPA Valves
Instruction Manual
Form 5299
April 2004

31

Key 2* Cage for Angle Valves with Restricted Port Equal Percentage Trim

VALVE TRAVEL
MATERIAL

VALVE
RATING

VALVE
SIZE, PORT

DIAMETER

TRAVEL
S17400 (17-4 SA-182-F22 S31600 (316

NACE
MR0175–90

VALVE
RATING

SIZE,
INCHES

PORT
DIAMETER

mm Inches

S17400 (17-4
SST) w/H1075

Heat Treatment

SA-182-F22
Ion

Nitride

S31600 (316
Stainless Steel)

Electrolized

MR0175–90
S17400

H1150 DBL
1 0.75 19, 29 0.75, 1.125 23B6618X012 23B6618X022 23B6619X012 23B6618X032

0.75 19, 29 0.75, 1.125 33B6642X012 33B66420X22 33B6643X012 33B6642X032

Class 1500
2

1 19, 29 0.75, 1.125 33B6628X012 33B6628X022 31B2079X012 33B6628X032Class 1500
2

1.25 19, 29 0.75, 1.125 33B6631X012 33B6631X022 31B2080X012 33B6631X032

1.5 29, 38 1.125, 1.5 32B4234X012 32B4234X022 31B2086X012 32B4234X032

Key 2* Cage or Cage and Baffle Assembly for Valves with Whisper Trim III Cage

PORT
MATERIAL

VALVE
RATING

VALVE
SIZE,

INCHES

CAGE
DESCRIPTION

PORT
DIAMETER TRAVEL

S17400 (17-4
Stainless Steel)

S17400
Stainless Steel

with H1150 F22 IonRATING
SIZE,

INCHES DESCRIPTION

mm Inches mm Inches

Stainless Steel)
with H1075

Heat Treatment

with H1150
Heat Treatment

For Sour
Gas Service

F22 Ion
Nitride

2 Level A1 47.6 1.875 51 2 32B6057X012 32B6057X032 32B6057X022

3 Level A1
Level B1

73.0
73.0

2.875
2.875

51
51

2
2

42B8244X012
42B8245X012

42B8244X032
42B8245X032

42B8244X022
42B8245X022

Class 1500 4

Level A1
Level A3
Level B3
Level C3

Level D3(1)

92.1
92.1
92.1
92.1
73.0

3.625
3.625
3.625
3.625
2.875

51
51
51
51
51

2
2
2
2
2

32B9324X012
32B9325X012
32B9326X012
32B9327X012
32B9328X012

32B9324X022
32B9325X022
32B9326X022
32B9327X022
32B9328X022

32B9324X032
32B9325X032
32B9326X032
32B9327X032
32B9328X032

6

Level A1
Level B3
Level C3

Level D3(1)

136.5
136.5
136.5
111.1

5.375
5.375
5.375
4.375

76
76
76
76

3
3
3
3

43B0082X012
43B0083X012
43B0084X012
33B0085X012

43B0082X022
43B0083X022
43B0084X022
33B0085X022

43B0082X032
43B0083X032
43B0084X032
33B0085X032

1. Cage and baffle assembly.

Key 2* Cage Assembly for Design HPS, HPAS(1), HPT, or HPAT(1) Valves with Cavitrol III Trim

VALVE CAGE PORT DIAMETER TRAVEL
MATERIAL

VALVE
RATING

VALVE
SIZE,

CAGE
ASSEMBLY

PORT DIAMETER TRAVEL
S17400 (17-4

Stainless Steel)
S17400

w/H1150
VALVE
RATING

SIZE,
INCHES

ASSEMBLY
DESCRIPTION mm Inches mm Inches

Stainless Steel)
w/H1075

Heat Treatment

w/H1150
Heat Treatment

for Sour Gas Service
1 Full 2-stage 22.2 0.875 38 1.5 32B8266X022 32B8266X012

2 Full 2-stage
Full 3-stage

44.5
25.4

1.75
1

51
51

2
2

33B0160X012
32B6070X012

33B0160X022
32B6070X022

Class 1500
3 Full 2-stage

Full 3-stage
63.5
47.6

2.5
1.875

64
64

2.5
2.5

32B8522X012
32B8255X012

32B8522X022
32B8255X022Class 1500

4 Full 2-stage
Full 3-stage

87.3
73

3.4375
2.875

76
76

3
3

32B9331X012
32B9334X012

32B9331X022
32B9334X022

6 Full 2-stage
Full 3-stage

133.4
115.8

5.25
4.5625

102
102

4
4

33B0088X012
33B0091X012

33B0088X022
33B0091X022

1. 1- and 2-inch only.

*Recommended spare parts
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C-seal Parts for Design HPD Valve (Keys 2*, 5*, 4*, 64*, 8*, and 6*)

VALVE
SIZE

PORT
DIA

TRAVEL
TRIM

STEM
DIAMETER CHARACTER-

ISTIC
CAGE

PLUG/
RETAINER

SEAT RING C-seal
PISTON RING

(2 req’d)
STEM

Inch Inch Inch
TRIM

mm Inch
ISTIC

Key 2 Key 5 Key 4 Key 64 Key 8 Key 6

201B 19.1 0.75
Linear 44B9820X012

27B1676X012 22B6095X012 24B3621X012 14B3620X012 1U3416X0042201B 19.1 0.75
Equal % 47B1674X012

27B1676X012 22B6095X012 24B3621X012 14B3620X012 1U3416X0042

202 19.1 0.75
Linear - - -

24B7070X012 22B6095X012 24B3621X012 14B3620X012 1U3416X0042

3 2.875 2

202 19.1 0.75
Equal % 44B7068X012

24B7070X012 22B6095X012 24B3621X012 14B3620X012 1U3416X0042

3 2.875 2

208 19.1 0.75
Whisper III-A1 47B2276X012

24B7070X012 22B6095X012 24B3621X012 14B3620X012 1U3416X0042208 19.1 0.75
Whisper III-B1 48B0643X012

24B7070X012 22B6095X012 24B3621X012 14B3620X012 1U3416X0042

210 25.4 1
Linear 44B9820X012

24B9822X012 22B6095X012 24B3621X012 14B3620X012 1K7447X0042210 25.4 1
Equal % 47B1674X012

24B9822X012 22B6095X012 24B3621X012 14B3620X012 1K7447X0042

201B 19.1 0.75
Linear - - -

37B2274X012 22B9339X012 23B9198X012 14B5340X012 10A9265XV62201B 19.1 0.75
Equal % 47B1672X012

37B2274X012 22B9339X012 23B9198X012 14B5340X012 10A9265XV62

19.1 0.75
Linear 44B3622X012

34B5342X022 22B9339X012 23B9198X012 14B5340X012 10A9265XV62

202

19.1 0.75
Equal % - - -

34B5342X022 22B9339X012 23B9198X012 14B5340X012 10A9265XV62

4 3.625 2
202

25.4 1
Linear 44B3622X012

34B5342X012 22B9339X012 23B9198X012 14B5340X012 11A3429XG52
4 3.625 2

25.4 1
Equal % - - -

34B5342X012 22B9339X012 23B9198X012 14B5340X012 11A3429XG52

203 25.4 1 Whisper III-A1 34B9836X012 34B9837X012 22B9339X012 23B9198X012 14B5340X012 11A3429XG52

208
19.1 0.75 Whisper III-C3 34B5343X012 34B5342X022 22B9339X012 23B9198X012 14B5340X012 10A9265XV62

208
25.4 1 Whisper III-A1 37B0194X012 34B5342X012 22B9339X012 23B9198X012 14B5340X012 11A3429XG52

202 25.4 1 Equal % 43B9204X012 34B3619X012 23B0094X012

207 25.4 1 Whisper III-B3 47B3201X012 37B3203X012 23B0093X012 11A3429XG52

6 5.375 3 208 25.4 1 Whisper III-A1 47B3208X012 34B3619X012 24B2191X012 13B9186X012

11A3429XG52

6 5.375 3
201B 31.8 1.25 Linear 47B8742X012 37B8744X012 23B0094X012

24B2191X012 13B9186X012

10A6073X072
208 31.8 1.25 Whisper III-A1 47B3208X012 34B3619X022

23B0094X012
10A6073X072

*Recommended spare parts
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TSO Parts for Design HPS and HPT Valves (Keys 2*, 4*, and 5*)

VALVE
SIZE

PORT
DIA

TVL
TRIM

STEM
DIAMETER ACTUATOR

GROUP
CHARACTER-

ISTIC
CAGE SEAT RING

PLUG/
STEM ASSY

Inch Inch Inch
TRIM

mm Inch
GROUP ISTIC

Key 2 Key 4 Key 5

2-In
HPS 0.8125 2

810A
19.1 0.75 1

Cavitrol III
3-Stage

32B6070X012 37B9555X012 27B9559X0222-In
HPS 0.8125 2

816
19.1 0.75 1

Cavitrol III
3-Stage 32B6070X012 38B1877X012 27B9559X032

810A
12.7 0.5 400

32B8255X012 27B6587X012 27B3115X022

3-In
HPT 1.6875 2.5

816
12.7 0.5 400

Cavitrol III
3-Stage

32B8255X022 27B6588X012 27B3115X0323-In
HPT 1.6875 2.5

810A
19.1 0.75 1

Cavitrol III
3-Stage 32B8255X012 27B6587X012 27B3115X042HPT

816
19.1 0.75 1

3-Stage

32B8255X022 27B6588X012 27B3115X052

810A
19.1 0.75 1

32B9334X012 27B6596X012 27B6604X012

4-In
HPT 2.6875 3

816
19.1 0.75 1

Cavitrol III
3-Stage

32B9334X022 27B6597X012 27B6604X0224-In
HPT 2.6875 3

810A
25.4 1 100 & 101

Cavitrol III
3-Stage 32B9334X012 27B6596X012 27B6604X032HPT

816
25.4 1 100 & 101

3-Stage

32B9334X022 27B6597X012 27B6604X042

810A

19.1 0.75

401, 403
402

33B0091X012 38B2652X012 38B2647X012
38B2647X022

6-In

816
19.1 0.75

401, 403
402

Cavitrol III

33B0091X022 38B2653X012 38B2647X052
38B2647X062

6-In
HPT 4.375 4

810A

25.4 1

404
405, 406

407

Cavitrol III
3-Stage 33B0091X012 38B2652X012

38B2654X012
38B2654X022
38B2654X032

816

25.4 1
404

405, 406
407

33B0091X022 38B2653X012
38B2654X072
38B2654X082
38B2654X092

2.5 & 3

812

19.1 0.75

1 Linear
Equal %

43B0079X012
43B0261X012

38B2283X012 38B2274X012

2.5 & 3
818

19.1 0.75
1 Linear

Equal %
43B0079X032
43B0261X032

38B2284X012 38B2274X032

2.5 100 Linear
Equal %

43B0079X012
43B0261X012

38B2275X012

6-In
HPT 5.1875

3 812 25.4 1 100 Linear
Mod Equal %

43B0079X012
43B0261X012 38B2283X012 38B2275X022

6-In
HPT 5.1875

3 101 Linear
Mod Equal %

43B0079X012
43B0261X012

38B2275X022

2.5 100 Linear
Equal %

43B0079X032
43B0261X032

38B2275X052

3 818 25.4 1 100 Linear
Mod Equal %

43B0079X032
43B0261X032 38B2284X012 38B2275X062

3 101 Linear
Mod Equal %

43B0079X032
43B0261X032

38B2275X062

*Recommended spare parts
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TSO Parts for Design HPS and HPT Valves (Keys 8*, 63*, 9*, and 10*)

VALVE
SIZE

PORT
DIA

TVL
TRIM

STEM
DIAMETER ACTUATOR

GROUP
CHARACTER-

ISTIC
SEAL RING ANTI-EXT RING BACKUP RING

RETAINING
RING

Inch Inch Inch
TRIM

mm Inch
GROUP ISTIC

Key 8 Key 63 Key 9 Key 10

2-In
HPS 0.8125 2

810A
19.1 0.75 1

Cavitrol III
3-Stage

- - - - - - - - - - - -2-In
HPS 0.8125 2

816
19.1 0.75 1

Cavitrol III
3-Stage - - - - - - - - - - - -

810A
12.7 0.5 400

10A4218X022 10A4220X012

3-In
HPT 1.6875 2.5

816
12.7 0.5 400

Cavitrol III
3-Stage 10A4216X102 22B4694X012

10A4218X012 10A4220X0823-In
HPT 1.6875 2.5

810A
19.1 0.75 1

Cavitrol III
3-Stage 10A4216X102 22B4694X012

10A4218X022 10A4220X012HPT

816
19.1 0.75 1

3-Stage

10A4218X012 10A4220X082

810A
19.1 0.75 1

10A4217X012 10A4219X012

4-In
HPT 2.6875 3

816
19.1 0.75 1

Cavitrol III
3-Stage 10A4215X102 22B2617X012

10A4217X022 10A4219X0524-In
HPT 2.6875 3

810A
25.4 1 100 & 101

Cavitrol III
3-Stage 10A4215X102 22B2617X012

10A4217X012 10A4219X012HPT

816
25.4 1 100 & 101

3-Stage

10A4217X022 10A4219X052

810A

19.1 0.75

401, 403
402

17A4413X042 21B2141X012 17A4414X012 17A4415X042

6-In

816
19.1 0.75

401, 403
402

Cavitrol III

17A4413X042 21B2141X012 17A4414X022 17A4415X032

6-In
HPT 4.375 4

810A

25.4 1

404
405, 406

407

Cavitrol III
3-Stage 17A4413X042 21B2141X012 17A4414X012 17A4415X042

816

25.4 1
404

405, 406
407

17A4413X042 21B2141X012 17A4414X022 17A4415X032

2.5 & 3

812

19.1 0.75

1 Linear
Equal %

10A5411X102 21B9342X012 10A5409X012 10A5410X012

2.5 & 3
818

19.1 0.75
1 Linear

Equal %
10A5411X102 21B9342X012 10A5409X022 10A5410X052

2.5 100 Linear
Equal %

6-In
HPT 5.1875

3 812 25.4 1 100 Linear
Mod Equal % 10A5411X102 21B9342X012 10A5409X012 10A5410X012

6-In
HPT 5.1875

3 101 Linear
Mod Equal %

2.5 100 Linear
Equal %

3 818 25.4 1 100 Linear
Mod Equal % 10A5411X102 21B9342X012 10A5409X022 10A5410X052

3 101 Linear
Mod Equal %

*Recommended spare parts
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Key 4* Seat Ring for Constructions without Cavitrol III Cage

VALVE
PORT

DIAMETER
SEAT RING MATERIAL

VALVE
SIZE,

INCHES
DESIGN

PORT
DIAMETER

S41600 (416 SST)
S31600 (316 SST)

CoCr-A
S31600
CoCr-A

SIZE,
INCHES

DESIGN

mm Inches
S41600 (416 SST)

S31600 (316 SST)
CoCr-A

Seat

S31600
CoCr-A

Seat & Bore
6.4 0.25 22B6020X012 - - - 22B6061X012

9.5 0.375 22B6021X012 - - - 22B6062X012

1
Micro-Form, Micro-Flute 12.7 0.5 22B6022X012 - - - 22B6063X012

1
Micro-Form, Micro-Flute

19.1 0.75 22B6023X012 22B6064X012 - - -

25.4 1 22B6019X012 22B6065X012 - - -

HPAS 19.1 0.75 23B6626X012 23B6627X012 - - -

6.4 0.25 23B0170X012 23B0171X012 - - -

9.5 0.375 22B4186X012 22B4208X012 - - -

Micro-Form and
12.7 0.5 23B0172X012 23B0173X012 - - -

Micro-Form and
Micro-Flute

19.1 0.75 23B0174X012 23B0175X012 - - -
Micro-Flute

25.4 1 23B0176X012 23B0177X012 - - -

2
31.8 1.25 22B6000X012 22B6001X012 - - -

2
38.1 1.5 22B6002X012 22B6003X012 - - -

19.1 0.75 23B6652X012 23B6653X012 - - -

HPAS
25.4 1 23B6629X012 22B4241X012 - - -

HPAS
31.8 1.25 23B6658X012 22B4242X012 - - -

38.1 1.5 22B4235X012 22B4243X012 - - -

HPD, HPT, HPS 47.6 1.875 22B6004X012 22B6005X012 - - -

3 All 73.0 2.875 22B6094X012 22B6095X012 - - -

4

HPD and HPT
Whisper III
Level A1, A3, B3, C3

92.1 3.625 22B9338X012 22B9339X012 - - -

4
HPD and HPT
Whisper III
Level D3

73.0 2.875 22B9340X012 22B9341X012 - - -

6

HPD and HPT
Whisper III
Level A1, B3, C3

136.5 5.375 23B0093X012 23B0094X012 - - -

6
HPD and HPT
Whisper III
Level D3

111.1 4.375 23B0095X012 23B0096X012 - - -

Key 4* Seat Ring for Valve with Cavitrol III Trim

VALVE RATING, VALVE SIZE,
2-STAGE 3-STAGE

VALVE RATING,
CLASS

VALVE SIZE,
INCHES S44004 (440C SST)

with Heat Treatment
S31600 (316 SST)

CoCr-A
S44004

with Heat Treatment
S31600
CoCr-A

1 22B8353X012 22B8354X012 - - - - - -

2 23B0163X012 23B0164X012 22B6068X012 22B6069X012

1500 3 22B6096X012 22B6097X012 22B6098X012 22B6099X0121500
4 22B9342X012 22B9343X012 22B9344X012 22B9345X012

6 23B0097X012 23B0098X012 23B0099X012 23B0100X012

*Recommended spare parts
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Key 4* Seat and Liner for Buttweld End and Socket Weld End Angle Valves

VALVE RATING,
CLASS

VALVE SIZE,
INCHES

DESIGN
PORT

DIAMETER
SEAT AND

LINER MATERIAL
CLASS INCHES

DESIGN
mm Inches S44004 (440C SST) R30006 (Alloy 6)

6.4 0.25 23B6623X012 23B6623X022

1 Micro-Flute 9.5 0.375 23B6625X012 23B6625X0221 Micro-Flute
12.7 0.5 23B6624X012 23B6624X022

6.4 0.25 23B6650X012 23B6650X022

Micro-Flute 9.5 0.375 23B7141X012 23B7141X022

1500

Micro-Flute
12.7 0.5 23B6651X012 23B6651X0221500

2
19.1 0.75 23B6647X012 23B6647X022

2

HPAS
25.4 1 23B7143X012 23B7143X022

HPAS
31.8 1.25 23B7145X012 23B7145X022

38.1 1.5 23B7147X012 23B7147X022

HPAD, HPAT 47.6 1.875 23B6645X012 23B6645X022

Key 4* Seat and Liner for ANSI and DIN Flanged Angle Valves

VALVE RATING,
CLASS

VALVE SIZE,
INCHES

DESIGN
PORT

DIAMETER
SEAT AND

LINER MATERIAL
CLASS INCHES

DESIGN
mm Inches S44004 (440C SST) R30006 (Alloy 6)

6.4 0.25 23B6620X012 23B6620X022

1 Micro-Flute 9.5 0.375 23B6622X012 23B6622X0221 Micro-Flute
12.7 0.5 23B6621X012 23B6621X022

6.4 0.25 23B6648X012 23B6648X022

Micro-Flute 9.5 0.375 23B7140X012 23B7140X022

1500

Micro-Flute
12.7 0.5 23B6649X012 23B6649X0221500

2
19.1 0.75 23B6646X012 23B6646X022

2

HPAS
25.4 1 23B7142X012 23B7142X022

HPAS
31.8 1.25 23B7144X012 23B7144X022

38.1 1.5 23B7146X012 23B7146X022

HPAD, HPAT 47.6 1.875 23B6644X012 23B6644X022

*Recommended spare parts
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Key 5* Valve Plug for Design HPS and HPAS Valves with Micro-Form Plug

VALVE STEM PORT

MATERIAL

VALVE
SIZE,

INCHES

VALVE STEM
CONNECTION

PORT
DIAMETER

Trim 201A
S41600 (416

Size 1 Trim 202,
203, 204, 210

Size 2 Trim 202
S31600 (316

Size 2
Trim 203, 204, 210

S31600 (316SIZE,
INCHES

mm Inches mm Inches

Trim 201A
S41600 (416

Stainless Steel)

Size 2 Trim 202
S31600 (316

Stainless Steel)
CoCr-A Seat,

Guide, and Contour

S31600 (316
Stainless Steel)

CoCr-A Seat,
Guide, and Contour

1

12.7 0.5

6.4
9.5
12.7
19.1
25.4

0.25
0.375
0.5

0.75
1

16A5327X012
12B2696X052
16A5328X012
16A5329X012
16A5331X012

16A5404X012
19A6765X032
16A5405X012
16A5406X012
16A5408X012

- - -
- - -
- - -
- - -
- - -

19.1 0.75 19.1
25.4

0.75
1

16A5330X012
16A5332X012

16A5407X012
16A5409X012

- - -
- - -

12.7 0.5

6.4
12.7
19.1
25.4
31.8
38.1

0.25
0.5

0.75
1

1.25
1.5

23B0188X012
10B3297X012
19A5980X042
23B0166X012
18A1637X012
16A5402X012

23B0165X012
11B7697X012
18A4133X012
23B0167X012
28A1638X052
26A5410X052

23B0165X022
11B7697X042
18A4133X022
23B0167X022
28A1638X012
26A5410X012

2

19.1 0.75

19.1
25.4
31.8
38.1

0.75
1

1.25
1.5

23B0168X012
18A4222X012
18A1639X012
16A5333X012

19A7924X032
10B8013X012
28A1640X132
26A5411X122

19A7924X052
10B8013X042
28A1640X012
26A5411X012

25.4 1
25.4
31.8
38.1

1
1.25
1.5

23B0169X012
18A1641X012
16A5334X012

12B0079X012
28A1642X062
26A5412X072

12B0079X022
28A1642X012
26A5412X012

Key 5* Valve Plug for 1-Inch Design HPS and HPAS Valves with Micro-Flute Plug (Flow-Up Only)

PORT
MATERIAL

VALVE
RATING

PLUG
STYLE

PORT
DIAMETER Trim 201A

S44004 (440C
Trim 202, 203, 204

S31600 (316 Stainless Steel)RATING STYLE
mm Inches

S44004 (440C
Stainless Steel)

with Heat Treatment

S31600 (316 Stainless Steel)
with Alloy 6 (CoCr-A)
Seat, Guide, and Tip

Class 1500

1 Flute
2 Flutes
3 Flutes
3 Flutes
3 Flutes

6.4
6.4
6.4
9.5
12.7

0.25
0.25
0.25
0.375
0.5

18A1643X012
18A1644X012
18A1645X012
18A1647X012
18A1649X012

17A8607X052
18A1646X012
17A8608X052
18A1648X012
18A1650X012

Key 5* Valve Plug for Design HPAS Valves with Micro-Flute Plug (Flow-Down Only)

PORT
MATERIAL

VALVE
RATING

VALVE
SIZE,

INCHES

PLUG
STYLE

PORT
DIAMETER

Trim 201A
S44004 (440C

Size 1 Trim 202, 203, 204
Size 2 Trim 202

S31600 (316 Size 2RATING
SIZE,

INCHES STYLE

mm Inches

S44004 (440C
Stainless Steel)

with Heat Treatment

S31600 (316
Stainless Steel)

with Alloy 6 (CoCr-A)
Seat, Guide, and Tip

Size 2
Trim 203, 204

1
1 Flute

6.4
9.5

12.7

0.25
0.375
0.5

18A1643X012
21B4245X012
21B4246X012

17A8607X052
21B4240X012
21B4243X012

- - -
- - -
- - -

1500
2 Flute 12.7 0.5 21B4244X012 21B4230X012 - - -

1500

2
1 Flute

6.4
9.5

12.7

0.25
0.375
0.5

21B4247X012
21B4251X012
21B4252X012

21B4254X012
21B4255X012
21B4259X012

21B4254X022
21B4255X022
21B4259X022

2 Flute 12.7 0.5 22B5881X012 22B5882X012 22B5882X022

*Recommended spare parts
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Key 5* Valve Plug for Cavitrol III Trim

CAGE
VALVE
STEM PORT

DIAMETER

MATERIAL

VALVE
SIZE

VALVE
DESIGN

CAGE
ASSEMBLY

DESCRIPTION

ACTUATOR
GROUP

STEM
CONNECTION

PORT
DIAMETER S44004 (440C

Stainless Steel)
S31600 (316

Stainless Steel) w/
S31600

w/ CoCr-ASIZE DESIGN DESCRIPTION GROUP

mm Inches mm Inches

Stainless Steel)
w/ Heat Treatment
w/ S20910 Stem

Stainless Steel) w/
CoCr-A Seat and Guide

w/ S20910 Stem

w/ CoCr-A
Seat and Guide
w/ S31600 Stem

1
HPS,
HPAS 2-stage

1 12.7 0.5 22.2 0.875 22B8351X022 22B8352X022 22B8351X042
1

HPS,
HPAS 2-stage

1 19.1 0.75 22.2 0.875 22B8351X032 22B8352X032 22B8351X052

HPT,
HPAT 2-stage

1 12.7 0.5 44.5 1.75 37A2294X052 37A2295X102 37A2294X072

2
HPT,
HPAT 2-stage

1 19.1 0.75 44.5 1.75 37A2294X062 37A2295X112 37A2294X0822
HPS, HPAS 3-stage 1 19.1 0.75 25.1 1 22B6074X012 22B6075X012 22B6074X032

400 12.7 0.5 63.5 2.5 37A4303X052 37A4306X032 37A4303X062

3 HPT 2-stage
1 19.1 0.75 63.5 2.5 37A4304X052 37A4307X042 37A4304X062

3 HPT 2-stage
100 25.4 1 63.5 2.5 37A4304X052 37A4308X052 37A4305X012

101 25.4 1 63.5 2.5 37A4305X062 37A4308X062 37A4305X032

400 12.7 0.5 47.6 1.875 37A4320X052 37A4322X042 37A4320X062

3 HPT 3-stage
1 19.1 0.75 47.6 1.875 37A4321X112 37A4323X102 37A4321X122

3 HPT 3-stage
100 25.4 1 47.6 1.875 37A4321X132 37A4323X112 37A4321X032

101 25.4 1 47.6 1.875 37A4321X142 37A4323X122 37A4321X042

2-stage
1 19.1 0.75 87.3 3.4375 24A5259X092 24A5280X052 24A5259X062

4 HPT

2-stage
100, 101 25.4 1 87.3 3.4375 24A5260X072 24A5281X092 24A5260X062

4 HPT

3-stage
1 19.1 0.75 73 2.875 38A0014X062 38A0016X062 38A0014X022

3-stage
100, 101 25.4 1 73 2.875 38A0015X032 38A0017X032 38A0015X022

401, 403 19.1 0.75 133.4 5.25 37A4390X042 37A4393X042 37A4390X022

402 19.1 0.75 133.4 5.25 37A4390X052 37A4393X052 37A4390X032

404 25.4 1 133.4 5.25 37A4391X072 37A4394X052 37A4391X022

2-stage
405, 406 25.4 1 133.4 5.25 37A4391X082 37A4394X062 37A4391X032

2-stage
407 25.4 1 133.4 5.25 37A4391X092 37A4394X072 37A4391X042

404 31.8 1.25 133.4 5.25 37A4392X052 37A4395X052 37A4392X022

405, 406 31.8 1.25 133.4 5.25 37A4392X062 37A4395X062 37A4392X032

6 HPT
407 31.8 1.25 133.4 5.25 37A4392X072 37A4395X072 37A4392X042

6 HPT
401, 403 19.1 0.75 115.8 4.5625 37A4407X042 37A4410X042 37A4407X022

402 19.1 0.75 115.8 4.5625 37A4407X052 37A4410X052 37A4407X032

404 25.4 1 115.8 4.5625 37A4408X062 37A4411X052 37A4408X092

3-stage
405, 406 25.4 1 115.8 4.5625 37A4408X072 37A4411X062 37A4408X032

3-stage
407 25.4 1 115.8 4.5625 37A4408X082 37A4411X072 37A4408X102

404 31.8 1.25 115.8 4.5625 37A4409X052 37A4412X052 37A4409X022

405, 406 31.8 1.25 115.8 4.5625 37A4409X062 37A4412X062 37A4409X082

407 31.8 1.25 115.8 4.5625 37A4409X072 37A4412X072 37A4409X042

*Recommended spare parts
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Key 5* Valve Plug for a 2 to 6-Inch Class 1500 Globe Valve Without Micro-Form, Micro-Flute, or Cavitrol III Trim
Also for Use with a 2 to 3-Inch Globe Valve with a Whisper Trim III Cage

VALVE
PORT

MATERIAL

VALVE
SIZE,

INCHES

VALVE
DESIGN

VALVE
STEM

CONNECTION

PORT
DIAMETER Trim 201 and 207

Size 2 and 3
Trim 201

Trim 202 and 208
Size 2 and 3

Trim 202
Size 4 and 6

Trim 203
S31600

Trim 204 and 209, 210
Size 2 and 3

Trim 204, 210INCHES DESIGN

mm Inches mm Inches

Trim 201
Size 4 and 6

S41600
(416 Stainless Steel)

Size 4 and 6
S31600

(316 Stainless Steel)
CoCr-A Seat/Guide

S31600
CoCr-A

Seat/Guide

Trim 204, 210
Size 4 and 6

S31600

HPD 12.7
19.1

0.5
0.75

47.6
47.6

1.875
1.875

32B6006X012
32B6008X012

32B6007X022
32B6008X022

32B6007X012
32B6008X012

32B6007X012
32B6008X012

2
HPT 12.7

19.1
0.5

0.75
47.6
47.6

1.875
1.875

32B6010X012
32B6012X012

- - -
- - -

32B6011X012
32B6013X012

32B6011X012
32B6013X0122

HPS
12.7
19.1
25.4

0.5
0.75

1

47.6
47.6
47.6

1.875
1.875
1.875

16A5344X012
16A5345X012
16A5346X012

36A5423X062
36A5424X082
36A5425X042

36A5423X012
36A5424X012
36A5425X012

36A5423X012
36A5424X012
36A5425X012

HPD
12.7
19.1
25.4

0.5
0.75

1

73
73
73

2.875
2.875
2.875

32B8246X012
32B8248X012
32B8250X012

32B8247X032
32B8249X032
32B8251X032

32B8247X012
32B8249X012
32B8251X012

32B8247X022
32B8249X022
32B8251X022

3 HPT
12.7
19.1
25.4

0.5
0.75

1

73
73
73

2.875
2.875
2.875

36A5350X012
36A5351X012
36A5352X012

- - -
- - -
- - -

36A5429X012
36A5430X012
36A5431X012

36A5429X012
36A5430X012
36A5431X012

HPS 19.1
25.4

0.75
1

73
73

2.875
2.875

16A5354X012
16A5355X012

36A5433X042
36A5434X062

36A5433X012
36A5434X012

36A5433X012
36A5434X012

4

HPD 19.1
25.4

0.75
1

92.1
92.1

3.625
3.625

32B9346X012
32B9348X012

32B9347X022
32B9349X022

32B9347X012
32B9349X012

32B9347X032
32B9349X032

4
HPT 19.1

25.4
0.75

1
92.1
92.1

3.625
3.625

36A5358X012
36A5359X012

- - -
- - -

36A5437X092
36A5438X062

36A5437X132
36A5438X092

19.1 0.75 136.5 5.375 36A5362X012 36A5441X092(1)

36A5441X132(2) 36A5441X052 36A5441X092

HPD

25.4 1 136.5 5.375 36A5363X012 36A5442X102(1)

36A5442X112(2) 36A5442X042 36A5442X102

6

HPD
31.8 1.25 136.5 5.375 36A5364X012 36A5443X082(1)

36A5443X092(2) 36A5443X042 36A5443X082
6

50.8 2 136.5 5.375 39A6740X012 38A6943X072(1)

38A6943X082(2) 38A6943X042 38A6943X072

HPT

19.1
25.4
31.8
50.8

0.75
1

1.25
2

136.5
136.5
136.5
136.5

5.375
5.375
5.375
5.375

36A5365X012
36A5366X012
36A5367X012
30B2224X012

- - -
- - -
- - -
- - -

36A5444X012
36A5445X012
36A5446X012
38A8300X012

36A5444X012
36A5445X012
36A5446X012
38A8300X012

1. For -20� to 650�F (-29� to 343�) temperature range (Trim 202).
2. For 500� to 1050�F (260� to 566�C) temperature range (Trim 202H).

Key 5* Valve Plug for a 2-Inch Class 1500 Angle Valve Without Micro-Form, Micro-Flute, Micro-Flat, or Cavitrol III Trim
Also for Use with a 2-Inch Angle Valve with a Whisper Trim III Cage

VALVE STEM PORT

MATERIAL

VALVE
SIZE,

INCHES

VALVE
DESIGN

VALVE STEM
CONNECTION

PORT
DIAMETER Trim 201

Size 1 and 2
Trim 207

Trim 202
Size 1 and 2

Trim 208
Size 2 Whisper III

Trim 203
S31600

Trim 204
Size 1 and 2

Trim 209SIZE,
INCHES DESIGN

mm Inches mm Inches

Trim 207
Size 2 Whisper III

S41600
(416 SST)

Trim 208
Size 2 Whisper III

S31600
(316 SST)

CoCr-A Seat/Guide

S31600
CoCr-A

Seat/Guide

Trim 209
Size 2 Whisper III

S31600
CoCr-A Seat/Guide

HPAD 12.7
19.1

0.5
0.75

47.6
47.6

1.875
1.875

32B6006X012
32B6008X012

32B6007X022
32B6008X022

32B6007X012
32B6008X012

32B6007X012
32B6008X012

2
HPAT 12.7

19.1
0.5
0.75

47.6
47.6

1.875
1.875

32B6010X012
32B6012X012

- - -
- - -

32B6011X012
32B6013X012

32B6011X012
32B6013X0122

HPAS
12.7
19.1
25.4

0.5
0.75

1

47.6
47.6
47.6

1.875
1.875
1.875

16A5344X012
16A5345X012
16A5346X012

36A5423X062
36A5424X082
36A5425X042

36A5423X012
36A5424X012
36A5425X012

36A5423X012
36A5424X012
36A5425X012

*Recommended spare parts
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Key 5* Valve Plug for a 1- to 2-Inch Class 1500 Angle Valve without Micro-Form, Micro-Flute, Micro-Flat, or Cavitrol III Trim
With Restricted Port Equal Percentage Cage, Flow Down Only

VALVE
VALVE STEM PORT

MATERIAL

VALVE
SIZE,

INCHES

VALVE
DESIGN

VALVE STEM
CONNECTION

PORT
DIAMETER

Trim 201
S41600

Trim 202
S31600

Trim 203
S31600 Trim 204

S31600
SIZE,

INCHES DESIGN
mm Inches mm Inches

Trim 201
S41600

(416 SST)

S31600
(316 SST)

CoCr-A Seat/Guide

S31600
CoCr-A

Seat/Guide

Trim 204
S31600

CoCr-A Seat/Guide

1 HPAS 19.1 0.75 19.1 0.75 13B6632X012 13B6633X012 13B6633X012 13B6633X012

19.1 0.75 19.1 0.75 13B6660X012 13B6661X012 13B6661X012 13B6661X012

2 HPAS
19.1 0.75 25.4 1 23B6630X012 21B2095X012 21B2095X012 21B2095X012

2 HPAS
25.4 1 31.8 1.25 23B6659X012 21B2098X022 21B2098X012 21B2098X022

25.4 1 38.1 1.5 22B4236X012 21B2099X022 21B2099X012 21B2099X022

Key 5* Valve Plug for 4- and 6-Inch Valves with Whisper III Trim

VALVE STEM

MATERIAL

VALVE
SIZE,

INCHES

VALVE
DESIGN

VALVE STEM
CONNECTION

PORT DIAMETER
Trim 207

Size 4 and 6
S41600

Trim 208
Size 4 and 6
S31600 (316

Stainless

Trim 209
Size 4 and 6

S31600
SIZE,

INCHES DESIGN

mm Inches mm Inches

Size 4 and 6
S41600

(416
Stainless Steel)

S31600 (316
Stainless

Steel)
CoCr-A

Seat/Guide

Size 4 and 6
S31600
CoCr-A

Seat/Guide

HPD

19.1
25.4

0.75
1

92.1
92.1

3.625
3.625

32B9346X012
32B9348X012

32B9347X022
32B9349X022

32B9347X032
32B9349X032

4

HPD
19.1
25.4

0.75
1

73
73

2.875
2.875

32B8248X012
32B8250X012

32B8249X032
32B8251X032

32B8249X022
32B8251X022

4

HPT

19.1
25.4

0.75
1

92.1
92.1

3.625
3.625

36A5358X012
36A5359X012

- - -
- - -

36A5437X132
36A5438X092

HPT
19.1
25.4

0.75
1

73
73

2.875
2.875

36A5351X012
36A5352X012

- - -
- - -

36A5430X012
36A5431X012

25.4 1 136.5 5.375 36A5363X092 36A5442X112(1)

36A5442X122(2) 36A5442X112

HPD

31.8 1.25 136.5 5.375 36A5364X052 36A5443X092(1)

36A5443X102(2) 36A5443X092

6

HPD
25.4 1 111.1 4.375 39A9100X022 39A9104X152(1)

39A9104X162(2) 39A9104X152

6
31.8 1.25 111.1 4.375 39A9102X022 39A9106X152(1)

39A9106X162(2) 39A9106X152

HPT

25.4
31.8

1
1.25

136.5
136.5

5.375
5.375

36A5366X072
36A5367X062

- - -
- - -

36A5445X062
36A5446X032

HPT
25.4
31.8

1
1.25

111.1
111.1

4.375
4.375

39A9101X022
39A9103X022

- - -
- - -

39A9105X072
39A9107X072

1. For –29 to 343�C (–20 to 650�F) temperature range (Trim 208).
2. For 260 to 566�C (500 to 1050�F) temperature range (Trim 208H).

Key 5* Valve Plug for Design HPAS Valves with Micro-Flat Plug/Seat Ring

VALVE STEM PORT
MATERIAL

VALVE
RATING

VALVE
SIZE,

INCHES

VALVE STEM
CONNECTION

PORT
DIAMETER

Trim 201A
S44004

Trim 202, 203, 204
S31600

(316 Stainless Steel)RATING
SIZE,

INCHES
mm Inches mm Inches

Trim 201A
S44004

(440C Stainless Steel)

S31600
(316 Stainless Steel)

CoCr-A Seat,
Guide, and Contour

Class 1500
1

12.7 0.5 9.5
12.7

0.375
0.5

23B0645X012
23B0647X012

23B0646X012
23B0648X012

Class 1500
1

19.1 0.75 19.1 0.75 23B0649X012 23B0650X012

2 19.1 0.75 25.4 1 32B4237X012 32B4239X012

*Recommended spare parts
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Key 5* Valve Plug for Design HPAS Valves with Micro-Flat Plug/Seat and Liner

VALVE STEM
PORT

DIAMETER
PORT

MATERIAL

VALVE
RATING

VALVE SIZE,
INCHES

VALVE STEM
CONNECTION

DIAMETER
PORT

DIAMETER Trim 201
S44004

Trim 202, 203, 204
S31600

(316 Stainless Steel)

mm Inches mm Inches

S44004
(440C Stainless Steel)

(316 Stainless Steel)
CoCr-A Seat,

Guide, and Contour
For ANSI and DIN Flanged Valves

Class 1500
1 12.7 0.5 9.5

12.7
0.375
0.5

23B0645X022
23B0647X022

23B0646X022
23B0648X022Class 1500

2 19.1 0.75 25.4 1 32B4237X022 32B4239X022

For Butt Weld and Socket Weld Valves

Class 1500
1 12.7 0.5 9.5

12.7
0.375
0.5

23B0645X032
23B0647X032

23B0646X032
23B0648X032Class 1500

2 19.1 0.75 25.4 1 32B4237X032 32B4239X032

Key 6* Valve Plug Stem for Class 1500 Standard and Whisper Valves with Whisper Trim III Cage

VALVE
VALVE STEM

CONNEC-
VALVE
STEM

MATERIAL

VALVE
SIZE,

INCHES

ACTUATOR
GROUP

CONNEC-
TION

STEM
TRAVEL DESCRIPTION S20910(1)

(For Standard

S20910(1)

(Nitronic 50) (for S31600(2)

(For Standard

S31600(2)

(ForINCHES GROUP

mm Inches mm Inches

S20910
(For Standard

Bonnet)

(Nitronic 50) (for
Extension Style

1 Bonnet)

S31600
(For Standard

Bonnet)

(For
Extension
Bonnet)

19.1 0.75
Micro-Form or Micro-
Flute with 6.4 mm
(0.25 inch) port

1N8210X0092 10A8840XAA2 1N821035162 10A8840X512

12.7 0.5 19.1 0.75
Micro-Flute or Micro-Flat
with 9.5 or 12.7 mm
(0.375 or 0.5 inch) port

1N8210X0092 10A8840XAA2 1N821035162 10A8840X512

1 1 19.1, 29 0.75, 1.125
Micro-Form with 12.7,
19.1 or 25.4 mm (0.5,
0.75, or 1-inch) port

10A8840XT82 1P6694X0092 10A8840XB42 1P669435162

19.1 0.75

19.1, 29 0.75, 1.125
Micro-Form with 19.1 or
25.4 mm (0.75 or 1-inch)
port

1K5878X0092 1L3841X0032 1K5878X0012 1L384135162

19.1 0.75

19.1, 29 0.75, 1.125
HPAS with 19.1 mm
(0.75 inch) port

16A4704X472 16A4704X522 16A4704X322 16A4704X532

12.7 0.5 19.1, 29, 38 0.75, 1.125, 1.5

Micro-Form, Micro-Flute
HPD, HPAD, HPT,
HPAT,
HPS, HPAS

1N8210X0092 23B0035X052 1N821035162 23B0035X062

2 1 19.1, 29, 38 0.75, 1.125, 1.5
Micro-Form, Micro-Flat
HPD, HPAD, HPT, HPAT

1P6696X0032 1P6697X0142 1P6696X0012 1P669735162

19.1 0.75
19.1, 29 0.75, 1.125

HPAS with 
19.1 mm (0.75 inch) port

16A4704X462 16A4704X482 16A4704X042 16A4704X492
19.1, 29 0.75, 1.125

HPAS with
25.4 mm (1-inch) port

16A4704X472 16A4704X502 16A4704X322 16A4704X512

- Continued -
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Key 6* Valve Plug Stem for Class 1500 Standard and Whisper Valves with Whisper Trim III Cage (Continued)

VALVE
VALVE STEM

CONNEC-
VALVE
STEM

MATERIAL

VALVE
SIZE,

INCHES

ACTUATOR
GROUP

CONNEC-
TION

STEM
TRAVEL DESCRIPTION S20910(1)

(For Standard

S20910(1)

(Nitronic 50) (for S31600(2)

(For Standard

S31600(2)

(ForINCHES GROUP

mm Inches mm Inches

S20910
(For Standard

Bonnet)

(Nitronic 50) (for
Extension Style

1 Bonnet)

S31600
(For Standard

Bonnet)

(For
Extension
Bonnet)

Micro-Form with
25.4 mm (1-inch) port

10A3282X222 11A3429XN82 10A3282X012 11A3429X152

19 0.75
Micro-Form with
31.8 mm (1.25 inch) port

10A3282X222 11A3429XN82 10A3282X012 11A3429X152

HPAS with 31.8 mm
(1.25 inch) port

13A9206X302 13A9206X362 13A9206X312 13A9206X372

Micro-Form with
25.4 mm (1-inch) port

11A3429XG52 1L1990X0022 11A3429X232 1L199035162

Micro-Form with
31.8 mm (1.25 inch) port

11A3429XG52 1L1990X0022 11A3429X232 1L199035162

100 25.4 1

Micro-Form with
38.1 mm (1.5 inch) port

11A3429XG52 1L1990X0022 11A3429X232 1L199035162

100 25.4 1
29 1.125 HPAS with 31.8 mm

(1.25 inch) port
13A9206X322 13A9206X382 13A9206X332 13A9206X392

2 HPS, HPAS with
47.6 mm (1.875 inch)
port

1K7783X0032 11A3429XN92 1K778335162 11A3429X922

HPS, HPAS with
47.6 mm (1.875 inch)
port

11A3429XG52 1L1990X0022 11A3429X232 1L199035162

Micro-Form with
38.1 mm (1.5 inch) port

1L2687X0152 11A3429XL32 1L2687X0012 11A3429X452

38 1.5 HPS, HPAS with
47.6 mm (1.875 inch)
port

1L2687X0152 11A3429XL32 1L2687X0012 11A3429X452

101 25.4 1 19, 29, 38 0.75, 1.125, 1.5

Micro-Form, HPS, HPAS
with 38.1 mm (1.5) &
47.6 mm (1.875) port

1K7447X0042 1L9086X0032 1K744735162 1L9086X00A2

101 25.4 1 19, 29, 38 0.75, 1.125, 1.5
HPAS with 31.8 mm
(1.25 inch) port

13A9206X342 13A2906X402 13A9206X352 13A9206X412

12.7 0.5 38, 50.8 1.5, 2

HPD with 73 mm
(2.875 inch) port

1U2179X0072 - - - 1U217935162 - - -
12.7 0.5 38, 50.8 1.5, 2

HPT with 73 mm
(2.875 inch) port

1U4369X0072 - - - 1U4369X0012 - - -

1
HPD with 73 mm
(2.875 inch) port

10A9265XV62 - - - 10A9265X122 - - -

19.1 0.75 38, 50.8 1.5, 2
HPT with 73 mm
(2.875 inch) port

1P6696X0032 - - - 1P6696X0012 - - -

3

HPS with 73 mm
(2.875 inch) port

10A9265XV72 - - - 10A9265X202 - - -
3

HPD 1K7783X0032 - - - 1K778335162 - - -

38 1.5 HPT 1L2687X0152 - - - 1L2687X0012 - - -

100 25.4 1

38 1.5
HPS 1N3256X0052 - - - 1N325635162 - - -

100 25.4 1
HPD 1L2687X0152 - - - 1L2687X0012 - - -

50.8 2 HPT 1K9289X0102 - - - 1K928935162 - - -50.8 2
HPS 1N6682X0072 - - - 1N6682X0032 - - -

HPD 1L1446X0052 - - - 1L144635162 - - -

101 25.4 1 38, 50.8 1.5, 2 HPT 1K7447X0042 - - - 1K744735162 - - -101 25.4 1 38, 50.8 1.5, 2
HPS 1L2687X0152 - - - 1L2687X0012 - - -

- Continued -
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Key 6* Valve Plug Stem for Class 1500 Standard and Whisper Valves with Whisper Trim III Cage (Continued)

VALVE
ACTUATOR

VALVE STEM
CONNEC-

VALVE
STEM

MATERIAL
VALVE
SIZE,

INCHES

ACTUATOR
GROUP

CONNEC-
TION

STEM
TRAVEL DESCRIPTION S20910(1)

(For Standard
S31600(2)

(For StandardINCHES GROUP
mm Inches mm Inches

S20910
(For Standard

Bonnet)

S31600
(For Standard

Bonnet)
HPD with 92.1 mm
(3.625 inch) port(3) 1L4001X0042 1L400135162

1 19.1 0.75 38, 50.8 1.5, 2

HPD with 73 mm
(2.875 inch) port(4) 1L4001X0042 1L400135162

1 19.1 0.75 38, 50.8 1.5, 2
HPT with 92.1 mm
(3.625 inch) port(3) 10A6088X052 10A6088X012

HPT with 73 mm
(2.875 inch) port(4) 1K5879X0032 1K587935162

HPD with 92.1 mm
(3.625 inch) port(3) 1K7891X0242 1K7891X0012

38 1.5

HPD with 73 mm
(2.875 inch) port(4) 1L8776X0032 1L877635162

38 1.5
HPT with 92.1 mm
(3.625 inch) port(3) 10A3282X222 10A3282X012

4 100 25.4 1

HPT with 73 mm
(2.875 inch) port(4) 1N3256X0052 1N325635162

4 100 25.4 1
HPD with 92.1 mm
(3.625 inch) port(3) 11A3429XG82 11A3429XN62

50.8 2

HPD with 73 mm
(2.875 inch) port(4) 1N3256X0052 1N325635162

50.8 2
HPT with 92.1 mm
(3.625 inch) port(3) 11A3429XG52 11A3429X232

HPT with 73 mm
(2.875 inch) port(4) 1N6682X0072 1N6682X0032

HPD with 92.1 mm
(3.625 inch) port(3) 11A3429XG52 11A3429X232

101 25.4 1 38, 50.8 1.5, 2

HPD with 73 mm
(2.875 inch) port(4) 1K7783X0032 1K778335162

101 25.4 1 38, 50.8 1.5, 2
HPT with 92.1 mm
(3.625 inch) port(3) 1P5164X0152 1P516435162

HPT with 73 mm
(2.875 inch) port(4) 1L2687X0152 1L2687X0012

1 19.1 0.75 63.5, 76.2 2.5, 3

HPD with 136.5 mm
(5.375 inch) port

1U5071X0042 1J5071351621 19.1 0.75 63.5, 76.2 2.5, 3
HPT with 136.5 mm
(5.375 inch) port

1U5071X0042 1J507135162

HPD with 136.5 mm
(5.375 inch) port(3) 10A3282X222 10A3282X012

63.5 2.5

HPD with 111.1 mm
(4.375 inch) port(4) 1K7783X0032 1K778335162

6

63.5 2.5
HPT with 136.5 mm
(5.375 inch) port(3) 10A3282X222 10A3282X012

6

100 25.4 1

HPT with 111.1 mm
(4.375 inch) port(4) 1K7783X0032 1K778335162

100 25.4 1
HPD with 136.5 mm
(5.375 inch) port(3) 11A3429XG52 11A3429X232

76.2 3

HPD with 111.1 mm
(4.375 inch) port(4) 1L2687X0152 1L2687X0012

76.2 3
HPT with 136.5 mm
(5.375 inch) port(3) 11A3429XG52 11A3429X232

HPT with 111.1 mm
(4.375 inch) port(4) 1L2687X0152 1L2687X0012

- Continued -
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Key 6* Valve Plug Stem for Class 1500 Standard and Whisper Valves with Whisper Trim III Cage (Continued)

VALVE
ACTUATOR

VALVE STEM
CONNEC-

VALVE
STEM

MATERIAL
VALVE
SIZE,

INCHES

ACTUATOR
GROUP

CONNEC-
TION

STEM
TRAVEL DESCRIPTION S20910(1)

(For Standard
S31600(2)

(For StandardINCHES GROUP
mm Inches mm Inches

S20910
(For Standard

Bonnet)

S31600
(For Standard

Bonnet)
HPD with 136.5 mm
(5.375 inch) port(3)

63.5 2.5

HPD with 111.1 mm
(4.375 inch) port(4)

1L2298X0202 1L2298X001263.5 2.5
HPT with 136.5 mm
(5.375 inch) port(3)

1L2298X0202 1L2298X0012

31.8 1.25

HPT with 111.1 mm
(4.375 inch) port(4)

31.8 1.25
HPD with 136.5 mm
(5.375 inch) port(3)

100 76.2 3

HPD with 111.1 mm
(4.375 inch) port(4)

10A6073X072 10A6073X012100 76.2 3
HPT with 136.5 mm
(5.375 inch) port(3)

10A6073X072 10A6073X012

HPT with 111.1 mm
(4.375 inch) port(4)

63.5 2.5

HPD with 136.5 mm
(5.375 inch) port

29A5895X482 - - -

31.8
x 1.25

63.5 2.5
HPT with 136.5 mm
(5.375 inch) port

29A5895X482 - - -

6

x
50.8

1.25
x 2

76.2 3

HPD with 136.5 mm
(5.375 inch) port

29A5895X472 - - -6 76.2 3
HPT with 136.5 mm
(5.375 inch) port

29A5895X472 - - -

HPD with 136.5 mm
(5.375 inch) port(3) 11A3429XG52 11A3429X232

25.4 1 63.5, 76.2 2.5, 3

HPD with 111.1 mm
(4.375 inch) port(4) 1L2687X0152 1L2687X0012

25.4 1 63.5, 76.2 2.5, 3
HPT with 136.5 mm
(5.375 inch) port(3) 11A3429XG52 11A3429X232

HPT with 111.1 mm
(4.375 inch) port(4) 1L2687X0152 1L2687X0012

101

HPD with 136.5 mm
(5.375 inch) port(3)

101

31.8 1.25 63.5, 76.2 2.5, 3

HPD with 111.1 mm
(4.375 inch) port(4)

10A6073X072 10A6073X01231.8 1.25 63.5, 76.2 2.5, 3
HPT with 136.5 mm
(5.375 inch) port(3)

10A6073X072 10A6073X012

HPT with 111.1 mm
(4.375 inch) port(4)

31.8
x 1.25 63.5, 76.2 2.5, 3

HPD with 136.5 mm
(5.375 inch) port

29A5895X472 - - -x
50.8

1.25
x 2

63.5, 76.2 2.5, 3
HPT with 136.5 mm
(5.375 inch) port

29A5895X472 - - -

1. Manufactured in U.S.A.
2. Manufactured in Europe and Japan.
3. Standard trim and Whisper Trim III Levels A1, A3, B3, C3.
4. Whisper Trim III Level D3.

*Recommended spare parts



HP and HPA Valves
Instruction Manual
Form 5299
April 2004

45

Key 6* Valve Plug Stem for Design HP Class 2500 Standard and Whisper Valves with Whisper Trim III Cage

VALVE
SIZE, ACTUATOR

VALVE STEM
CONNEC-

VALVE
STEM

DESCRIPTION

MATERIALVALVE
SIZE,

INCHES

ACTUATOR
GROUP

CONNEC-
TION

STEM
TRAVEL DESCRIPTION

S20910 (For Standard Bonnet)INCHES GROUP
mm Inches mm Inches S20910 (For Standard Bonnet)

19.1 0.75
Micro-Form or Micro-
Flute with 6.4 mm
(0.25-inch) port

1N8210X0092

1 1
12.7 0.5 19.1 0.75

Micro-Flute with 9.5 or 12.7
mm (0.375 or 0.5 inch) port

1N8210X0092
1 1

19.1, 29 0.75, 1.125
Micro-Form with 12.7, 19.1
or 25.4 mm (0.5, 0.75, or
1-inch) port

10A8840XT82

19.1 0.75 19.1, 29 0.75, 1.125
Micro-Form with 19.1 or
25.4 mm (0.75 or 1-inch) port

10A9265XV62

2 1
12.7 0.5 19.1,  25.4, 29, 38

0.75, 1, 1.125,
1.5

Micro-Form
HPD, HPT, HPS

1U2263X0082
2 1

19.1 0.75 19.1, 25.4, 29, 38
0.75, 1, 1.125,
1.5

Micro-Form HPD, HPT 10A9265XV72

Key 7* Pin, 316 Stainless Steel (Globe Valve Body)

VALVE
RATING, VALVE SIZE, DESIGN

STEM DIAMETERVALVE
RATING,
CLASS

VALVE SIZE,
INCHES

DESIGN 12.7 mm
(0.5 Inch)

19.1 mm
(0.75 Inch)

25.4 mm
(1-Inch)

31.8 mm
(1.25 Inch)

31.8 x 50.8 mm
(1.25 x 2-Inch)

1 HPS 1B599635072 1C5093X0022 - - - - - - - - -

2 HPS
HPD, HPT

1B599635072
1V322735072

1F723635072
1V322735072

1D269735072
- - -

- - -
- - -

- - -
- - -

1500 3 HPS
HPD, HPT

- - -
1V322735072

1F723635072
1V326035072

1D269735072
1V334035072

- - -
- - -

- - -
- - -

4 HPD, HPT - - - 1V326035072 1V334035072 - - - - - -

6 HPD, HPT - - - 1V326035072 1V334035072 1V334035072 15A4000X012

Key 7* Pin, 316 Stainless Steel (Angle Valve Body)

VALVE RATING, VALVE SIZE, DESIGN PORT
STEM DIAMETER

VALVE RATING,
CLASS

VALVE SIZE,
INCHES

DESIGN PORT
SIZE 12.7 mm

(0.5 Inch)
19.1 mm

(0.75 Inch)
25.4 mm
(1-Inch)

Micro-Form
0.25, 1.5 1B599635072 - - - - - -

Micro-Form
0.75, 1 1B599635072 1C5093X0022 - - -

1
Micro-Flute All 1B599635072 - - - - - -

1

Micro-Flat
0.375, 0.5 1B599635072 - - - - - -

Micro-Flat
0.75 - - - 1C5093X0022 - - -

HPAS 0.75 - - - 1B627035072 - - -

0.25, 1.5 1B599635072 - - - - - -

Micro-Form 0.75 1B599635072 1F723635072 - - -

1500

Micro-Form
1, 1.25, 1.5 1B599635072 1F723635072 1D2697350721500

Micro-Flute All 1B599635072 - - - - - -

Micro-Flat 1 - - - 1F723635072 - - -

2 0.75 - - - 1B627035072 - - -2
1 - - - 1B599635072 - - -

HPAS 1.25 - - - - - - 1B813635072HPAS
1.5 - - - - - - 1K249735072

1.875 1B599635072 1F723635072 1D269735072

HPAD, HPAT 1.875 1V322735072 1V322735072 - - -

*Recommended spare parts
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Key 8* Graphite Piston Ring for Design HPD (2- to 6-Inch) and HPAD (2-inch) Only

VALVE SIZE,
QUANTITY

PORT
DIAMETER

CLASS 1500
VALVE SIZE,

INCHES QUANTITY DIAMETER
–253�C to 426�C 427�C to 537�CINCHES QUANTITY

mm Inches
–253�C to 426�C
(–425�F to 800�F)

427�C to 537�C
(801�F to 1000�F)

2 2 47.6 1.875 1U2216X0012 1U2216X0022

3 2 73.0 2.875 1U2300X0012 1U2300X0022

4
2 73.0 2.875 1U2300X0012 1U2300X0022

4
2 92.1 3.625 16A5482X012 16A5482X022

6
4 111.1 4.375 1U2392X0012 1U2392X0022

6
3 136.5 5.375 11A9727X022 11A9727X032

Key 8* Seal Ring and Key 39* Graphite Piston Ring for Design HPT (2- to 6-inch) and HPAT (2-inch only) without
Cavitrol III Trim, Hastelloy with Glass and Moly-Filled PTFE

VALVE PORT
DIAMETER

KEY 8 SEAL RING
KEY 39VALVE

SIZE,
INCHES

PORT
DIAMETER Valve Body Rating KEY 39

PISTON RINGSIZE,
INCHES mm Inches Class 1500

PISTON RING

2 47.6 1.875 10A4216X012 - - -

3 73.0 2.875 10A4215X012 - - -

4
73.0 2.875 10A4215X012 - - -

4
92.1 3.625 16A5485X012 - - -

6
Without Whisper Trim III

111.1 4.375 10A4223X012 - - -6
Without Whisper Trim III 136.5 5.375 10A5411X022 - - -

6
With Whisper Trim III

111.1 4.375 10A4223X012 1U2392X0012(1)6
With Whisper Trim III 136.5 5.375 10A5411X022 - - -

1. For use only with Whisper Trim III Level D with 111.1 mm (4.375 inch) port.

Key 8* Seal Ring for Cavitrol III Trim Only,
Hastelloy with Glass and Moly-Filled PTFE

VALVE SIZE,
INCHES

2-STAGE 3-STAGE

2 17A2296X012 - - -

3 17A4309X012 10A4216X012

4 10A5351X022 10A4215X012

6 17A4396X012 17A4413X012

Key 9* Back-Up Ring for All Design HPT (2- to 6-inch) and HPAT (2-inch only) Valves Except Those with Cavitrol III Trim

VALVE SIZE,
INCHES

PORT DIAMETER MATERIALVALVE SIZE,
INCHES mm Inches S31600 (316 SST) S41600 (416 SST)

2 47.6 1.875 10A4218X012 10A4218X022

3 73.0 2.875 10A4217X022 10A4217X012

4
73.0 2.875 10A4217X022 10A4217X012

4
92.1 3.625 16A5483X022 16A5483X012

6
111.1 4.375 10A4224X022 10A4224X012

6
136.5 5.375 10A5409X022 10A5409X012

*Recommended spare parts
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Key 9* Back-Up Ring for Design HPT (2- to 6-inch) and HPAT (2-inch only) Valves with Cavitrol III Trim

VALVE SIZE,
INCHES

PORT DIAMETER MATERIALVALVE SIZE,
INCHES mm Inches S41600 (416 SST) S31600 (316 SST)

2 (2-Stage) 44.5 1.75 13A8520X012 13A8520X022

3 (2-Stage) 63.5 2.5 17A4310X012 17A4310X022

3 (3-Stage) 47.6 1.875 10A4218X022 10A4218X012

4 (2-Stage) 87.3 3.4375 10A5349X012 10A5349X022

4 (3-Stage) 73.0 2.875 10A4217X012 10A4217X022

6 (2-Stage) 133.4 5.25 17A4397X012 17A4397X022

6 (3-Stage) 115.8 4.5625 17A4414X012 17A4414X022

Keys 5*, 8*, 9*, 10*, and 63* Design HPT Above 232�C (450�F) Using PEEK(1) Anti-Extrusion Rings

VALVE PORT
KEY 63 KEY 8 KEY 9 KEY 10 KEY 5 STEM

CONNECTORVALVE
SIZE,

INCHES
TRIM

PORT
DIAMETER Anti-Extrusion

Ring
Seal
Ring

Back-Up
Ring

Retaining
Ring

Anti-Extrusion
Valve Plug

STEM
CONNECTOR

DIAMETER
INCHES

mm Inches PEEK N10276/PTFE S41600 S30200 S41600 mm Inches

2 Std,
Whisper III

47.6 1.875 22B4694X012
22B4694X012

10A4216X032
10A4216X032

10A4218X022
10A4218X022

10A4220X012
10A4220X012

31B2146X012
31B2147X012

12.7
19.1

0.5
0.75

3 Std,
Whisper III

73.0 2.875
22B2617X012
22B2617X012
22B2617X012

10A4215X032
10A4215X032
10A4215X032

10A4217X012
10A4217X012
10A4217X012

10A4219X012
10A4219X012
10A4219X012

31B2148X012
31B2149X012
31B2150X012

12.7
19.1
25.4

0.5
0.75

1

4
Std,

Whisper III
A,B,C

92.1 3.625 21B2115X012
21B2115X012

16A5485X062
16A5485X062

16A5483X012
16A5483X012

16A5484X012
16A5484X012

31B2151X012
31B2152X012

19.1
25.4

0.75
1

4 Whisper III
D

73.0 2.875 22B2617X012
22B2617X012

10A4215X032
10A4215X032

10A4217X012
10A4217X012

10A4219X012
10A4219X012

31B2149X012
31B2150X012

19.1
25.4

0.75
1

6
Std,

Whisper III
A,B,C

DIA B
DIA B
DIA C
DIA B
DIA C
DIA B

136.5 5.375

21B9342X012
21B9342X012
21B9342X012
21B9342X012
21B9342X012
21B9342X012

10A5411X032
10A5411X032
10A5411X032
10A5411X032
10A5411X032
10A5411X032

10A5409X012
10A5409X012
10A5409X012
10A5409X012
10A5409X012
10A5409X012

10A5410X012
10A5410X012
10A5410X012
10A5410X012
10A5410X012
10A5410X012

31B2153X012
31B2154X012
31B2154X022
31B2155X012
31B2155X022
31B2156X012

19.1
25.4
25.4
31.8
31.8
50.8

0.75
1
1

1.25
1.25

2

6 Whisper III
D

111.1 4.375 21B9341X012
21B9341X012

10A4223X032
10A4223X032

10A4224X012
10A4224X012

10A4225X012
10A4225X012

31B2134X022
31B2135X022

25.4
31.8

1
1.25

1. PolyEtherEtherKetone.

Gasket Set* (Includes Key 11 Bonnet Gasket and Key 12 Seat Ring Gasket)(1)

VALVE RATING,
CLASS

VALVE SIZE,
INCHES

MATERIALVALVE RATING,
CLASS

VALVE SIZE,
INCHES N06600 (Inconel 600)/Graphite N07750 (Inconel X750)/Graphite

1 (std) 12B7100X012 12B7100X022

2 (std) 12B7100X032 12B7100X042

1500
Globe and Angle Valves

2 (Cavitrol III, 2-Stage) 12B7100X072 - - -1500
Globe and Angle Valves 3 (std) 12B7100X052 12B7100X062Globe and Angle Valves

4 (std) 12B7100X082 - - -

6 (std) 12B7100X112 - - -

2500
1 (std) - - - 12B7100X122

2500
Globe and Angle Valves

2 (std) - - - 12B7100X132
Globe and Angle Valves

2 (Cavitrol III, 2-Stage) - - - 12B7100X142
1. Gaskets should always be replaced as sets, not separately.

*Recommended spare parts
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Type 657 Diaphragm Actuator
Sizes 30-70 and 87
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Introduction

Scope of Manual
This instruction manual provides information on
installation, adjustment, maintenance, and parts
ordering for the Type 657 actuator in sizes 30

Figure 1. Type 657 or 657-4 Actuator Mounted 
on an easy-e� Valve

W2174-2/IL

through 70 and size 87. The Type 657-4 actuator in
sizes 70 and 87 is also covered. Refer to separate
instruction manuals for information about the valve
positioner and other accessories used with these
actuators.

No person may install, operate, or maintain a Type
657 actuator without first � being fully trained and
qualified in valve, actuator, and accessory
installation, operation, and maintenance, and �
carefully reading and understanding the contents of
this manual. If you have any questions about these
instructions, contact your Fisher sales office before
proceeding.

Instruction Manual
Form 1900
March 2004 657 Actuator (30-70 and 87)
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Table 1. Specifications

SPECIFICATION(1)
ACTUATOR SIZE

SPECIFICATION(1)
30 34 40 45 46 50 60 70(1) 87(1)

Nominal Effective Area
cm2 297 445 445 677 1006 677 1006 1419 1419

Nominal Effective Area
Inch2 46 69 69 105 156 105 156 220 220

Yoke Boss Diameters
mm 54 54 71 71 71 90 90 90 127

Yoke Boss Diameters
Inches 2.125 2.125 2.8125 2.8125 2.8125 3.5625 3.5625 3.5625 5

Acceptable Valve
Stem Diameters

mm 9.5 9.5 12.7 12.7 12.7 19.1 19.1 19.1 25.4Acceptable Valve
Stem Diameters Inches 0.375 0.375 0.5 0.5 0.5 0.75 0.75 0.75 1

Maximum Allowable
Output Thrust(4)

N 10230 10230 12010 25131 33582 25131 30246 39142 39142Maximum Allowable
Output Thrust(4) Lb 2300 2300 2700 5650 7550 5650 6800 8800 8800

Maximum Travel(2)
mm 19 29 38 51 51 51 51 76(3) 76(3)

Maximum Travel(2)
Inches 0.75 1.125 1.5 2 2 2 2 3(3) 3(3)

Maximum Casing
Pressure for

Bar 8.6 4.5 4.5 3.4 2.8 3.4 2.8 3.8 3.8
Pressure for

Actuator Sizing(4) Psig 125 65 65 50 40 50 40 55 55

Maximum Diaphragm
Casing Pressure(4)(5)

Bar 9.6 5.2 5.2 4.1 3.4 4.1 3.4 4.5 4.5Maximum Diaphragm
Casing Pressure(4)(5) Psig 140 75 75 60 50 60 50 65 65

Material Temperature
Capabilities

�C Nitrile Elastomers: –40 to 82�C, Silicone Elastomers: –54 to 149�C, Fluoroelastomers: –18 to 149�CMaterial Temperature
Capabilities �F Nitrile Elastomers: –40 to 180�F, Silicone Elastomers: –65 to 300�F, Fluoroelastomers: 0 to 300�F

Pressure Connections
(female)

0.25 In.
NPT

X X X X X X X - - - - - -

(female)
0.5 In. NPT - - - - - - - - - - - - - - - - - - - - - X X

Approximate Weights
kg 16 22 23 37 49 42 53 107 116

Approximate Weights
Lb 36 48 51 82 107 92 116 235 255

1. These values also apply to the Type 657-4 actuator construction.
2. Actuator travel may be less than the value listed after connecting the actuator to the valve.
3. Maximum travel for Type 657-4 is 102 mm (4 inches).
4. Normal operating diaphragm pressure must not exceed maximum diaphragm casing pressure and must not produce a force on the actuator stem greater than the maximum allowable
output thrust or the maximum allowable valve stem load. Contact your Fisher sale office with questions concerning maximum allowable valve stem load.
5. This maximum casing pressure is not to be used for normal operating pressure. Its purpose is to allow for typical regulator supply settings and/or relief valve tolerances.

Description
The Type 657 actuator (figure 1) and the Type 657-4
actuator are direct-acting, spring-opposed
diaphragm actuators. They provide automatic
operation of control valve body assemblies. The
Type 657 actuator offers 76 mm (3 inches)
maximum actuator travel. The Type 657-4 actuator
provides 102 mm (4 inches) maximum actuator
travel. Both actuators position the valve plug in
response to varying pneumatic loading pressure on
the actuator diaphragm. Figure 2 shows the
operation of these actuators.

A Type 657 or 657-4 actuator can be equipped with
either a top-mounted or a side-mounted handwheel
assembly. A top-mounted handwheel assembly is
used as an adjustable up travel stop to limit actuator
travel in the up direction (see figure 2). A
side-mounted handwheel assembly is usually used
as an auxiliary manual actuator. Adjustable
casing-mounted up or down travel stops are also
available for this actuator.

Note

If repeated or daily manual operation is
expected, the actuator should be
equipped with a side-mounted
handwheel rather than a
casing-mounted travel stop or
top-mounted handwheel.

The side-mounted handwheel is
designed for more frequent use as a
manual operator.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.
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Figure 2. Schematic of Type 657 and 657-4 Actuators

SPRING LIFTS
STEM UP

AIR PUSHES
STEM DOWN

STEM

AF3833-A
A0792-2/IL

Specifications
Refer to table 1 for Specifications of the Type 657
and 657-4 actuators. See the actuator nameplate for
specific information about your actuator.

Installation
Key number locations are shown in figures 6, 7, and
8, unless otherwise indicated. Also, refer to figure 3
for location of parts. 

WARNING

Always wear protective gloves,
clothing, and eyewear when
performing any installation operations
to avoid personal injury.

To avoid parts damage or personal
injury, do not use an operating
pressure that exceeds the Maximum
Diaphragm Casing Pressure (table 1) or
produces a force on the actuator stem
greater than the Maximum Allowable
Output Thrust (table 1) or the
maximum allowable valve stem load.
(Contact your Fisher sales office with
questions concerning maximum
allowable valve stem load.)

Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

If installing into an existing
application, also refer to the WARNING

Figure 3. Actuator Mounting Components for Size 30
through 70 Actuators

VALVE STEM

YOKE LOCK NUT

YOKE BOSS
DIAMETER

BONNET

TYPICAL VALVE
(REFER TO
VALVE MANUAL)

W6199–1/IL

MATCH
LINE
FOR
ACTUATOR

NPT FEMALE
CONNECTION

DIAPHRAGM CASING

DIAPHRAGM AND
STEM SHOWN IN
UP POSITION

DIAPHRAGM
PLATE

ACTUATOR SPRING

ACTUATOR STEM

SPRING SEAT

SPRING ADJUSTOR

STEM CONNECTOR

YOKE

TRAVEL INDICATOR DISK

INDICATOR SCALE

W0363–1/IL

LOWER DIAPHRAGM CASING

at the beginning of the Maintenance
section in this instruction manual.

� Valve/Actuator Assembly: If the actuator and
valve are shipped together as a control valve
assembly, it has been adjusted at the factory, and
may be installed in the pipeline. After installing the
valve in the pipeline, refer to the Loading Connection
procedures.

� Actuator Mounting: If the actuator is shipped
separately or the actuator has been removed from
the valve, it is necessary to mount the actuator on
the valve before placing the valve in the pipeline.
Refer to the actuator mounting procedures before
placing the valve in service. You may perform the
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Figure 4. Bench Set Adjustment
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4

Bench Set Spring Adjustment procedures in this
section to confirm that the adjustment has not
changed since it was shipped from the factory.

� Positioner: If a positioner is installed, or is to
be installed on the actuator, refer to the positioner
instruction manual for installation. During the
adjustment procedures, it will be necessary to
provide a temporary loading pressure to the actuator
diaphragm.

Mounting the Actuator on the Valve
The Type 657 actuator spring loading pushes the
actuator stem up towards the actuator diaphragm
(see figure 2). This spring action moves the stem
away from the valve while installing the actuator.

CAUTION

If the valve stem is allowed to remain
in the up position (towards the
actuator) during mounting, it can
interfere with the actuator mounting,
possibly damage valve stem threads
or bend the valve stem. Be sure the
valve stem is pushed down (into the

valve body), away from the actuator
while mounting.

Provide a temporary method of applying diaphragm
loading pressure to the diaphragm to extend the
actuator stem during bench set spring adjustments. 

1.  Provide a vise or some other method of
supporting the valve and the weight of the actuator
during assembly. For direct or reverse acting valves,
push the valve stem down away from the actuator
while mounting the actuator.

2.  Screw the stem locknuts all the way onto the
valve stem. With the concave side of the travel
indicator disk (key 14) facing the valve, install the
travel indicator disk on the valve stem. (Note: The
travel indicator disk is not used with size 87
actuators.)

3.  Lift or hoist the actuator onto the valve bonnet:

a.  For size 87 actuators, insert the cap screws
and tighten the hex nuts, securing the actuator to
the bonnet.

b.  For all other size actuators, screw the yoke
locknut onto the valve bonnet and tighten the
locknut. (Note: On small size actuators, it may be
necessary to remove the indicator disk and
re-install it while lowering the actuator on to the
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valve because the disk will not go through the
actuator yoke opening).

4.  Do not connect the actuator stem to the valve
stem at this time. Whenever the actuator is installed
on the valve, Fisher recommends performing the
Bench Set Spring Adjustment procedure to verify
that the actuator is still adjusted correctly.

Discussion of Bench Set
The bench set pressure range is used to adjust the
initial compression of the actuator spring with the
valve-actuator assembly “on the bench.” The correct
initial compression is important for the proper
functioning of the valve-actuator assembly when it is
put into service and the proper actuator diaphragm
operating pressure is applied.

The bench set range is established with the
assumption that there is no packing friction. When
attempting to adjust the spring in the field, it is very
difficult to ensure that there is no friction being
applied by “loose” packing.

Accurate adjustment to the bench set range can be
made during the actuator mounting process by
making the adjustment before the actuator is
connected to the valve (see the Bench Set Spring
Adjustment Procedure).

If you are attempting to adjust the bench set range
after the actuator is connected to the valve and the
packing tightened, you must take friction into
account. Make the spring adjustment such that full
actuator travel occurs at the bench set range (a) plus
the friction force divided by the effective diaphragm
area with increasing diaphragm pressure or (b)
minus the friction force divided by the effective
diaphragm area with decreasing diaphragm
pressure.

For an assembled valve-actuator assembly, the
valve friction may be determined by following the
procedure described below:

1.  Install a pressure gauge in the actuator loading
pressure line that connects to the actuator
diaphragm casing.

Note

Steps 2 and 4 require that you read
and record the pressure shown on the
pressure gauge.

2.  Increase the actuator diaphragm pressure and
read the diaphragm pressure as the actuator
reaches its mid-travel position.

3.  Increase the actuator diaphragm pressure until
the actuator is at a travel position greater than its
mid-travel position.

4.  Decrease the actuator diaphragm pressure and
read the diaphragm pressure as the actuator
reaches its mid-travel position.

The difference between the two diaphragm pressure
readings is the change in the diaphragm pressure
required to overcome the friction forces in the two
directions of travel.

5.  Calculate the actual friction force:

Friction
Force, = 0.5
pounds

Difference
in pressure
readings, psig

�

Effective
diaphragm area,
inches2

Refer to table 1 for the effective diaphragm area.

When determining valve friction, you can make
diaphragm pressure readings at a travel position
other than mid-travel if you desire. If you take
readings at zero or at the full travel position, take
extra care to ensure that the readings are taken
when the travel just begins or just stops at the
position selected.

It is difficult to rotate the spring adjustor (key 12,
figure 6, 7, and 8) when the full actuator loading
pressure is applied to the actuator. Release the
actuator loading pressure before adjusting. Then
re-apply loading pressure to check the adjustment.

Bench Set Spring Adjustment 
The term ’’bench set‘‘ means that the actuator is not
connected to the valve, or to any other unbalanced
loads. Ensure that the actuator stem is at the top of
its travel as shown in figure 4. (Note: Some spring
compression is required to move the diaphragm to
the top of its travel.) The bench set steps provided
are the same for direct or reverse acting valves.

WARNING

When moving the actuator stem with
diaphragm loading pressure use
caution to keep hands and tools out of
the actuator stem travel path. Personal
injury and/or property damage is
possible if something is caught
between the actuator stem and other
control valve assembly parts.

Also, provide a certified pressure gauge suitable to
accurately read the diaphragm pressure from 0
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through the upper bench set pressure marked on the
nameplate. Apply loading pressure to the
diaphragm.

Stroke the actuator a few times to ensure that the
pressure gauge is working correctly, and that the
actuator is functioning properly. It is important to be
sure that the actuator assembly is not binding or
producing any loading friction on the actuator stem
movement.

1.  If not already accomplished, provide a temporary
means of applying an adjustable loading pressure to
the actuator during bench set adjustments.

2.  Set the diaphragm loading pressure at 0 psig.
Then, slowly raise the pressure from 0 psig towards
the lower bench set pressure while checking for the
first movement of the actuator stem. The actuator
stem should show movement at the lower bench set
pressure. If movement occurs before or after the
lower pressure is reached, adjust the spring adjuster
(see figure 4) into or out of the yoke until the
actuator stem’s movement is first detected at the
lower bench set pressure.

3.  Be sure the spring adjuster is adjusted to meet
the requirements of step 2 above.

4.  Apply the upper bench set loading pressure to
the diaphragm. This pressure extends the actuator
stem down towards the valve. (Note: the actuator
stem may slide over the valve stem as shown in
figure 4.) At the end of the actuator stem, use a
marker or a piece of tape to mark the valve stem
(see figure 4). (Note: If the actuator stem does not
pass over the valve stem provide a method to mark
this point of stem travel.).

5.  Slowly decrease the diaphragm loading pressure
until the lower bench set pressure is applied.
Measure the distance between the marker or tape
on the valve stem to the end of the actuator stem.
The distance should match the travel span shown on
the travel indicator scale (key 18). If the span of
travel is correct, bench set is complete. Proceed to
the Installing the Stem Connector Assembly
subsection.

6.  If the travel span is not correct, a wrong or
damaged spring has been installed in the actuator.
To obtain the correct spring sizing information, refer
to Fisher Catalog 14, Actuator Sizing and Sample
Calculation sections to determine the correct spring
selection for your application. Or, contact your Fisher
sales office for assistance. After replacing the spring,
repeat the steps above.

Installing the Stem Connector
Assembly
When installing the stem connector assembly (key
26), the actuator and valve stem threads should
engage the threads of the stem connector by the
distance of the diameter of the stem.

Note

Replacement stem connectors are an
assembly of two stem connector
halves, cap screws, and a spacer
between the connector halves.
Remove the spacer and discard, if
present, before clamping the actuator
and valve stems together.

1.  If necessary, push the valve stem down so that it
is touching the seat ring on direct acting valves. For
reverse acting valves, push the stem down to the
open position.

If necessary, screw the valve stem locknuts down,
away from the connector location. For all actuators
except size 87, ensure that the travel indicator disk
(key 14) is located on top of the locknuts.

2.  Slowly increase the diaphragm pressure to the
upper bench set pressure. This should be the same
pressure used in the bench set steps, and it is
marked on the nameplate.

3.  Place the stem connector half with the threaded
holes, approximately half way between the actuator
and valve stems. Refer to figures 6, 7, and 8 to help
locate the connector position.

Be sure that the actuator and valve stem threads are
engaging the threads of the stem connector by the
distance of one diameter of the stem.

CAUTION

Incomplete engagement of either the
valve stem or actuator stem in the
stem connector can result in stripped
threads or improper operation. Be sure
that the length of each stem clamped
in the stem connector is equal to or
greater than one diameter of that stem.
Damage to threads on either stem or in
the stem connector can cause the
parts to be replaced prematurely.

4.  Install the other half of the stem connector and
insert the cap screws and tighten them. If installing a
positioner, also attach the feedback bracket at the
same time.
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Figure 5. Typical Valve Response to Deadband
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5.  Screw the valve stem locknuts up until the
indicator disk contacts the bottom of the stem
connector, or for size 87 actuators, the stem
connector. Do not overtighten the locknuts.

6.  Slowly decrease and then increase pressure
several times stroking the valve from the lower
bench set pressure to the upper pressure.

Be sure that the valve is in closed position (up or
down, depending on valve action). Loosen the
screws on the travel scale, and align it with the travel
indicator disk or stem connector. Stroke the valve full
travel to ensure that the travel matches the valve
travel on the travel indicator plate. If valve travel is
not correct, repeat the stem connector procedure.

Note

For push-down-to-close valves, the
valve plug seat is the limit for
downward travel and the actuator
up-stop is the limit for upward (away
from the valve) movement. For
push-down-to-open valves, the
actuator down stop is the limit for
downward movement, and the valve
seat is the limit for upward (away from
the valve) movement.

Deadband Measurement
Deadband is caused by packing friction, unbalanced
forces, and other factors in the control valve

assembly. Deadband is the range a measured signal
can vary without initiating a response from the
actuator (see figure 5). Each actuator spring has a
fixed spring rate (force). You have verified that the
right spring was installed in the actuator by
completing the Bench Set Spring Adjustment steps.

Deadband is one factor that affects the control valve
assembly operation during automatic loop control.
The control loop tolerance for deadband varies
widely depending on the loop response. Some
common symptoms of the deadband being too wide
are no movement, a “jump” movement, or oscillating
movements of the actuator during automatic loop
control. The following steps are provided to
determine the span of deadband. The percent of
deadband is helpful in troubleshooting problems with
the process control loop.

1.  Start at a pressure near the lower bench set
pressure, slowly increase pressure until the valve is
approximately at mid-travel. Note this pressure
reading.

2.  Slowly decrease pressure until movement of the
valve stem is detected, and note this pressure.

3.  The difference between these two pressures is
deadband, in psi.

4.  Calculate the percent of deadband by:

                                     Deadband, psi
 Deadband = —————————————— = nn%
                                 Bench Set Span, psi
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Loading Connection
The loading pressure connections are made at the
factory if the valve, actuator, and positioner come as
a unit. Keep the length of tubing or piping as short as
possible to avoid transmission lag in the control
signal. If a volume booster, valve positioner or other
accessory is used, be sure that it is properly
connected to the actuator. Refer to the positioner
instruction manual or other manuals as necessary.

For actuators shipped separately or whenever the
actuator pressure connections are installed, use the
following steps:

1.  Connect the loading pressure piping to the NPT
female connection in the top of the diaphragm
casing.

2.  For sizes 70 and 87 actuators, if necessary,
remove the 0.25 inch NPT bushing if a 0.5 inch NPT
female connection is needed to increase connection
size. The connection can be made with either piping
or tubing.

3.  Cycle the actuator several times to be sure that
the valve stem travel is correct when the correct
pressure ranges are applied to the diaphragm.

4.  If valve stem travel appears to be incorrect, refer
to the Bench Set Spring Adjustment procedures at
the beginning of this section. Do not place the valve
in service if it is not reacting correctly to diaphragm
loading pressure changes.

Maintenance
Actuator parts are subject to normal wear and must
be inspected and replaced when necessary. The
frequency of inspection and replacement depends
on the severity of service conditions.

WARNING

Avoid personal injury or property
damage from sudden release of
process pressure or bursting of parts.
Before performing any maintenance
operations:

� Always wear protective gloves,
clothing, and eyewear when
performing any maintenance
operations to avoid personal injury.

� Disconnect any operating lines
providing air pressure, electric power,

or a control signal to the actuator. Be
sure the actuator cannot suddenly
open or close the valve.

� Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure from both sides of
the valve. Drain the process media
from both sides of the valve.

� Vent the power actuator loading
pressure and relieve any actuator
spring precompression.

� Use lock-out procedures to be
sure that the above measures stay in
effect while you work on the
equipment.

� The valve packing box may
contain process fluids that are
pressurized, even when the valve has
been removed from the pipeline.
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings, or when
loosening the packing box pipe plug.

� Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

Actuator Maintenance
This procedure describes how the actuator can be
completely disassembled and assembled. When
inspection or repairs are required, disassemble only
those parts necessary to accomplish the job; then,
start the assembly at the appropriate step.

Key numbers refer to figures 6, 7, or 8 unless
otherwise indicated. Figure 6 shows the sizes 30
through 60 actuators, figure 7 illustrates the sizes 70
actuator, and figure 8 shows the size 87 actuator.

Actuator Disassembly
1.  Bypass the control valve. Reduce the loading
pressure to atmospheric, and remove the tubing or
piping from the upper diaphragm casing (key 1).

WARNING

To avoid personal injury from the
precompressed spring force thrusting
the upper diaphragm casing (key 1)
away from the actuator, relieve spring
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compression (step 2, below), and
carefully remove casing cap screws
(key 22) (step 4, below).

2.  Thread the spring adjuster (key 12) out of the
yoke (key 9) until all spring compression is relieved.

3.  If required, remove the actuator from the valve
body by separating the stem connector (key 26) and
removing the yoke locknut or, for the size 87
actuator, the stud bolt nuts. Separate the stem
connector by loosening the stem nuts (keys 15 and
16) and unscrewing the two cap screws.

4.  Remove the diaphragm casing cap screws and
nuts (keys 22 and 23), then lift off the upper
diaphragm casing (key 1).

5.  Remove the actuator diaphragm (key 2).

6.  Remove the diaphragm plate, actuator stem, and
cap screw (keys 4, 10 and 3) as an assembly. This
assembly can be broken down further, if required, by
removing the cap screw (key 3).

7.  Remove the actuator spring (key 6) and the
spring seat (key 11).

8.  If required, remove the lower diaphragm casing
(key 5) from the yoke (key 9) by loosening the cap
screws (key 8) that hold it in place.

9.  If required, remove the spring adjuster (key 12)
by unscrewing it from the yoke (key 9).

Actuator Assembly
1.  Coat the threads and the spring seat bearing
surface of the spring adjuster (key 12) with lubricant
(key 241 or equivalent), and thread the spring
adjuster into the yoke (key 9). Place the spring seat
(key 11) in the yoke on the spring adjuster and turn
the spring adjuster to ensure that threads are
properly engaged.

2.  Position the lower diaphragm casing (key 5) on
the yoke (key 9), and fasten the parts together by
installing and evenly tightening the cap screws (key
8).

3.  Set the actuator spring (key 6) squarely onto the
spring seat (key 11).

4.  If the diaphragm plate and actuator stem (keys 4
and 10) are separate, fasten them together using the
cap screw and washer (keys 3 and 25). Coat the cap
screw threads with Lubriplate Mag-1 or equivalent
(key 241). Tighten the cap screw (key 3) to 41 N�m
(30 lbf�ft) torque for size 30 actuators, 54 N�m (40
lbf�ft) torque for size 34 and 40 actuators, or 149
N�m (110 lbf�ft) torque for size 45 to 87 actuators.
Slide the actuator stem and diaphragm plate (keys
10 and 4) into the yoke (key 9) so that the actuator

spring (key 6) fits squarely between the diaphragm
plate and the spring seat (key 11). Then slide the
diaphragm rod through the spring adjuster (key 12).

5.  Place the diaphragm (key 2) pattern-side up on
the diaphragm plate (key 4). Align the holes in the
diaphragm and the lower diaphragm casing (key 5).

6.  Position the upper diaphragm casing (key 1) on
the diaphragm (key 2) and align the holes.

Note

When you replace actuator
diaphragms in the field, take care to
ensure the diaphragm casing bolts are
tightened to the proper load to prevent
leakage, but not crush the material.
Perform the following tightening
sequence with a manual torque
wrench for size 30-70 and 87 actuators.

CAUTION

Over-tightening the diaphragm casing
cap screws and nuts (keys 22 and 23)
can damage the diaphragm. Do not
exceed 27 N�m (20 lbf�ft) torque.

Note

Do not use lubricant on these bolts
and nuts. Fasteners must be clean and
dry.

7.  Insert the cap screws (key 22), and tighten the
hex nuts (key 23) in the following manner. The first
four hex nuts tightened should be diametrically
opposed and 90 degrees apart. Tighten these four
hex nuts to 13 N�m (10 lbf�ft).

8.  Tighten the remaining hex nuts in a clockwise,
criss-cross pattern to 13 N�m (10 lbf�ft).

9.  Repeat this procedure by tightening four hex
nuts, diametrically opposed and 90 degrees apart, to
a torque of 27 N�m (20 lbf�ft).

10.  Tighten the remaining hex nuts in a clockwise,
criss-cross pattern to 27 N�m (20 lbf�ft).

11.  After the last hex nut is tightened to 27 N�m (20
lbf�ft), all of the hex nuts should be tightened again
to 27 N�m (20 lbf�ft) in a circular pattern around the
bolt circle.

12.  Once completed, no more tightening is
recommended.



657 Actuator (30-70 and 87)
Instruction Manual

Form 1900
March 2004

10

13.  Mount the actuator on the valve by following the
procedures in the Installation section.

Top-Mounted Handwheel Assembly
A top-mounted handwheel assembly (figures 9 and
10) is usually used as an adjustable casing-mounted
up travel stop to limit full retraction of the actuator
stem. Turning the handwheel clockwise moves the
the handwheel stem (key 133, figures 9 and 10)
down, compressing the spring.

Instructions are given below for complete
disassembly and assembly of the top-mounted
handwheel assembly. Perform the disassembly only
as far as necessary to accomplish the required
maintenance; then, begin the assembly at the
appropriate step.

Key numbers refer to figure 9 (sizes 30 through 60)
and figure 10 (sizes 70 and 87), unless otherwise
indicated.

Disassembly for Top-Mounted
Handwheel
1.  Turn the handwheel (key 51) counter-clockwise
so that the handwheel assembly is not causing any
spring compression.

2.  Bypass the control valve, reduce loading
pressure to atmospheric, and remove the tubing or
piping from the upper handjack body (key 142,
figures 9 or 10).

WARNING

To avoid personal injury from the
precompressed spring force thrusting
the upper diaphragm casing (key 1)
away from the actuator, thread the
spring adjuster (key 12) out of the
yoke until all spring compression is
relieved, then carefully remove casing
cap screws (key 22).

3.  Remove the diaphragm casing cap screws and
nuts (keys 22 and 23, figures 6, 7, or 8), and lift off
the upper diaphragm casing and handwheel
assembly.

4.  If necessary, the handwheel assembly can be
separated from the diaphragm casing by removing
the cap screws (key 141). This may be necessary to
replace the O-ring (key 139), or for ease of handling.

5.  Loosen the travel stop locknut (key 137), and turn
the handwheel (key 51) counter-clockwise. Remove

the cotter pin and stop nut (keys 247 and 54), then
lift off the handwheel.

6.  Unscrew the travel stop locknut (key 137) from
the handwheel stem (key 133), and turn the stem out
of the bottom of the body (key 142). A screwdriver
slot is provided on the top of the stem for this
purpose.

7.  Replace the O-ring (key 138) in the body (key
142).

8.  For a handwheel assembly used on sizes 30
through 60 actuators, complete the disassembly by
driving out the groove pin (key 140, figure 9) and
sliding the pusher plate (key 135, figure 9) off the
stem.

For a handwheel assembly used on a sizes 70 or
87 actuator, complete the disassembly by
unscrewing the retaining screw (key 174, figure 10)
and removing the thrust bearing and pusher plate
(keys 175 and 135, figure 10). Because the retaining
screw (key 174) has left-hand threads, turn
clockwise to loosen.

Assembly for Top-Mounted Handwheel
1.  For a handwheel assembly used on sizes 30
through 60 actuators, coat the end of the
handwheel stem (key 133, figure 9) with lubricant
(key 244 or equivalent). Slide the pusher plate (key
135, figure 9), onto the stem, and drive in the groove
pin (key 140, figure 9) to lock the pieces together.

For a handwheel assembly used on a sizes 70 or
87 actuator, pack the thrust bearing (key 175, figure
10) with lubricant (key 244 or equivalent). Place the
thrust bearing in the pusher plate (key 135, figure
10), slide the two parts onto the handwheel stem
(key 133). Coat the retaining screw threads with
sealant (key 242 or equivalent). Insert and tighten
the retaining screw (key 174, figure 10).

2.  Coat the O-ring (key 138) with lubricant (key 241
or equivalent), and insert the O-ring in the body (key
142).

3.  Coat the threads of the handwheel stem (key
133) with lubricant (key 244 or equivalent). Screw
the stem into the body (key 142).

4.  Thread the travel stop locknut (key 137) onto the
handwheel stem (key 133).

5.  Place the handwheel (key 51), and the stop nut
(key 54) on the handwheel stem (key 133). Tighten
the hex nut to fasten the parts together. Secure the
nut with the cotter pin (key 247).

6.  If the body (key 142) was separated from the
upper diaphragm casing (key 1, figures 6, 7, or 8),
lubricate the O-ring (key 139) with lubricant (key 241
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or equivalent), and place the O-ring in the body.
Align the holes in the diaphragm casing and the
body, insert the cap screws (key 141), and tighten
them evenly following a crisscross pattern to ensure
a proper seal.

7.  Position the upper diaphragm casing (key 1) on
the diaphragm (key 2) and align the holes.

Note

When you replace actuator
diaphragms in the field, take care to
ensure the diaphragm casing bolts are
tightened to the proper load to prevent
leakage, but not crush the material.
Perform the following tightening
sequence with a manual torque
wrench for size 30-70 and 87 actuators.

CAUTION

Over-tightening the diaphragm casing
cap screws and nuts (keys 22 and 23)
can damage the diaphragm. Do not
exceed 27 N�m (20 lbf�ft) torque.

Note

Do not use lubricant on these bolts
and nuts. Fasteners must be clean and
dry.

8.  Insert the cap screws (key 22), and tighten the
hex nuts (key 23) in the following manner. The first
four hex nuts tightened should be diametrically
opposed and 90 degrees apart. Tighten these four
hex nuts to 13 N�m (10 lbf�ft).

9.  Tighten the remaining hex nuts in a clockwise,
criss-cross pattern to 13 N�m (10 lbf�ft).

10.  Repeat this procedure by tightening four hex
nuts, diametrically opposed and 90 degrees apart, to
a torque of 27 N�m (20 lbf�ft).

11.  Tighten the remaining hex nuts in a clockwise,
criss-cross pattern to 27 N�m (20 lbf�ft).

12.  After the last hex nut is tightened to 27 N�m (20
lbf�ft), all of the hex nuts should be tightened again
to 27 N�m (20 lbf�ft) in a circular pattern around the
bolt circle.

13.  Once completed, no more tightening is
recommended.

14.  Mount the actuator on the valve following the
procedures in the Installation section.

Side-Mounted Handwheel for Sizes 34
through 60 Actuators
A side-mounted handwheel assembly (figures 11
and 12) is normally used as a manual actuator for
sizes 34 through 60 actuators. Turning the
handwheel counter-clockwise past the neutral
position opens the valve. Two levers (key 146, figure
11) on a handwheel assembly operate the valve by
moving the valve stem.

Instructions are given below for complete
disassembly and assembly. Perform the
disassembly only as far as necessary to accomplish
the required maintenance; then begin the assembly
at the appropriate step.

Disassembly for Side-Mounted
Handwheel (Size 34-60)
1.  If desired, the handwheel assembly can be
removed from the actuator yoke. To do this, remove
the hex nuts (keys 147 and 170) from the U-bolts
(keys 166 and 143) that hold the assembly to the
yoke.

2.  Remove the retaining ring (key 154) and drive out
the lever pivot pin (key 153).

3.  Two screws (key 156) hold the right- and
left-hand levers (key 146) together. Remove the
screw from the top of the levers so that the levers
will drop down out of the assembly. Disassemble
further, if necessary, by removing the other screw.

4.  Remove the screw (key 161) and pointer
mounting bolt (key 159, not shown) located behind
pointer (key 160).

5.  Remove the stop nut (key 54), lockwasher (key
150), and washer (key 149). Then remove the
handwheel (key 51), being careful not to lose the
small ball (key 55) and spring (key 56).

6.  Loosen the locking set screw (key 168, not
shown). Then, using a suitable tool, unscrew the
bearing retainer (key 136).

7.  Pull the handwheel screw assembly (key 145) out
of the handwheel body. The operating nut (key 132)
will come out with the screw. Also remove the
bushing (key 151).

8.  If required, remove the two ball bearings (key
152), one from the bearing retainer and the other
from the handwheel body.
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Assembly for Side-Mounted Handwheel
(Size 34-60)
1.  Pack the ball bearings (key 152) with lubricant
(key 244 or equivalent). Insert one bearing and the
bushing (key 151) in the handwheel body (key 142)
as shown in figure 11 or 12. The bushing is not used
in a handwheel assembly for sizes 45 through 60
actuators.

2.  Coat the handwheel screw assembly (key 145)
threads with lubricant (key 244 or equivalent), and
thread the operating nut (key 132) onto the screw.
Slide the second ball bearing (key 152) onto the
screw, and insert the end of the screw into either the
bushing (key 151), as shown in figure 11, or into the
bearing.

3.  Thread the bearing retainer (key 136) into the
body (key 142). Completely tighten the bearing
retainer, and then loosen it one-quarter turn. Tighten
the set screw (key 168, not shown) to hold the
bearing retainer in place.

4.  Coat the groove in the handwheel body (key 142)
with lubricant (key 241 or equivalent). Insert the
spring (key 56) and ball (key 55) into the handwheel
(key 51). Holding the ball and spring in the
handwheel, put the handwheel, the washer (key
149), the lockwasher (key 150), and the stop nut
(key 54) on the end of the handwheel screw (key
145). Tighten the stop nut.

5.  Position the pointer mounting bolt (key 159, not
shown) and pointer (key 160) as shown in figure 11
or 12. Insert and tighten the screw (key 161).

6.  Assemble the two levers (key 146) with the cap
screws (key 156) for handwheel assemblies for sizes
45, 50, and 60 actuators, or with the machine screws
(key 156) for handwheel assemblies on sizes 34 and
40 actuators.

7.  If the handwheel assembly was removed from the
yoke (key 9, figures 6, 7, or 8), remount the handjack
assembly to the yoke using the dowel pins for
alignment. Position the U-bolts (keys 166 and 143)
on the yoke, and hand-tighten the hex nuts (keys
170 and 147) to hold the handwheel assembly in
position. Cap screws (key 163) should be tight
against the yoke legs to provide stability. Tighten
nuts (key 144). Finish tightening the U-bolt nuts to
163 N�m [120 lbf�ft] (key 170) and 41 N�m [30 lbf�ft]
(key 147). Be sure the handwheel assembly remains
flat against the mounting pad and perpendicular to
the yoke.

8.  Position the levers (key 146) as shown in figure
11 or 12. Insert the lever pivot pin (key 153), and

snap the retaining ring (key 154) onto the lever pivot
pin.

Side-Mounted Handwheel for Sizes 70
and 87 Actuators
A side-mounted handwheel assembly (figure 13) is
usually used as a manual actuator for sizes 70 and
87 actuators. Turning the handwheel
counter-clockwise past the neutral position opens
the valve body. A pair of sleeves (keys 34 and 46,
figure 13) operates the valve by moving the valve
stem.

Instructions are given below for complete
disassembly and assembly. Perform the
disassembly only as far as necessary to accomplish
the required maintenance; and then begin the
assembly at the appropriate step.

Key numbers refer to figures 7 or 8, and 11.

Disassembly for Side-Mounted
Handwheel (Size 70 & 87)
1.  Bypass the control valve, reduce loading
pressure to atmospheric, and remove the tubing or
piping from the upper diaphragm casing (key 1).

2.  Remove cover band (key 60), and relieve spring
compression by turning the spring adjuster (key 12)
counter-clockwise.

3.  Remove the cap screws and casing screws and
nuts (keys 22 and 23), lift off the upper diaphragm
casing (key 1), and remove the diaphragm (key 2).

4.  Remove the cap screw (key 3) and the washer
(key 25), then take off the diaphragm plate (key 4).

5.  Remove the actuator spring (key 6), the upper
sleeve (key 34), and the spring seat (key 11) from
the yoke cylinder. This exposes the needle bearing
and races (keys 37 and 38).

6.  Separate the halves of the stem connector
assembly (key 26) by removing the two cap screws.
Remove the actuator stem (key 10).

7.  Remove the travel indicator (key 14).

8.  Turn the handwheel to raise the lower sleeve
(key 46) until it is free of the worm gear (key 44). Lift
out the lower sleeve and the key (key 47). DO NOT
move the neutral indicator scale (key 59).

9.  Loosen two set screws (key 40), then unscrew
the bearing retainer flange (key 39) and the attached
spring adjuster (key 12), using a suitable tool in the
open neck of the flange. Take out the gear and two
needle bearings (key 42), one on each side of the
gear.



657 Actuator (30-70 and 87)
Instruction Manual
Form 1900
March 2004

13

10.  Remove the spring adjuster (key 12) from the
bearing retainer flange (key 39). If desired, the worm
shaft (key 45) and associated parts can be
disassembled to replace or lubricate them. To do so,
first remove the stop nut (key 54) and the handwheel
(key 51). Do not lose the small ball (key 55) and
spring (key 56).

11.  Loosen the two set screws (key 41), and
unscrew the front and back retainers (keys 48 and
49). The ball bearings (key 50) will come out with the
retainers. Remove the worm shaft (key 45).

Assembly for Side-Mounted Handwheel
(Size 70 & 87)
1.  The front and back retainers (keys 48 and 49)
each have a slot in their threads for a set screw (key
41). Pack the ball bearings (key 50) with lubricant
(key 244 or equivalent), and insert one ball bearing
in the back retainer (key 49) as shown in figure 13.

2.  Thread the back retainer and ball bearing (keys
49 and 50) into the yoke (key 9). Align the slot in the
bearing retainer with the set screw hole in the yoke,
insert the set screw (key 41), and tighten it.

3.  Coat the worm shaft (key 45) threads with
lubricant (key 244 or equivalent), and slide the shaft
into the yoke so that the end of the shaft fits snugly
into the back retainer (key 49).

4.  Insert the bearing in the front retainer (key 48),
and thread the retainer and ball bearing into the
yoke (key 9). Align the slot in the retainer with the
hole in the yoke, insert the set screw (key 41), and
tighten it.

5.  Put the spring and ball (keys 56 and 55) in the
handwheel (key 51). Slide the handwheel onto the
worm shaft (key 45). Thread the stop nut (key 54)
onto the shaft.

6.  Pack the two needle bearings (key 42) and coat
the worm gear (key 44) threads with lubricant (key
244 or equivalent). Insert the key (key 47), the
bearings, and the gear in the yoke (key 9) as shown
in figure 13.

7.  Slots are cut in the threads of the bearing retainer
flange (key 39). Thread the flange into the yoke (key
9) so that the slots and the holes for the set screws
(key 40) align. Insert the screws, and tighten them.

8.  The lower sleeve (key 46) has milled slots in one
end. Coat the sleeve threads with lubricant (key 241
or equivalent), then slide the end of the lower sleeve
with the milled slots into the bearing retainer flange
(key 39).

9.  Turn the handwheel (key 51), and feed the sleeve
through the gear so that the slot in the lower sleeve
(key 46) engages the key (key 47) in the yoke (key
9). Continue turning the handwheel until the lower
sleeve protrudes 93.7 mm (3.69 inches) below the
surface of the yoke. The pin in the side of the lower
sleeve should line up with the extension on the
neutral indicator.

10.  Slide the square end of the actuator stem (key
10) through the lower sleeve (key 46) so the stem
contacts the valve stem. Clamp both stems in the
two halves of the stem connector (key 26). The stem
connector should not be closer than 0.125 inches
(3.2mm) to the lower sleeve when the actuator stem
is in the retracted position. This adjustment will
provide approximately 3.2 mm (0.125 inches) of free
travel of the lower sleeve in either direction for
manual operation. Fasten the stem connector halves
together with the cap screws.

11.  Pack the needle bearing and race (keys 37 and
38) with lubricant (key 241 or equivalent), and slide
the bearing onto the spring adjuster (key 12).

12.  Put the spring seat and actuator spring (keys 11
and 6) in the yoke (key 9). Slide the upper sleeve
(key 34) onto the actuator stem (key 10).

13.  Put the diaphragm plate and washer (keys 4
and 25) on the actuator stem (key 10). Insert and
tighten the cap screw (key 3) to fasten the parts
together.

14.  Place the diaphragm (key 2) pattern-side up on
the diaphragm plate (key 4). Align the holes in the
diaphragm and the lower diaphragm casing (key 5).

15.  Position the upper diaphragm casing (key 1) on
the diaphragm (key 2) and align the holes.

Note

When you replace actuator
diaphragms in the field, take care to
ensure the diaphragm casing bolts are
tightened to the proper load to prevent
leakage, but not crush the material.
Perform the following tightening
sequence with a manual torque
wrench for size 30-70 and 87 actuators.

CAUTION

Over-tightening the diaphragm casing
cap screws and nuts (keys 22 and 23)
can damage the diaphragm. Do not
exceed 27 N�m (20 lbf�ft) torque.
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Note

Do not use lubricant on these bolts
and nuts. Fasteners must be clean and
dry.

16.  Insert the cap screws (key 22), and tighten the
hex nuts (key 23) in the following manner. The first
four hex nuts tightened should be diametrically
opposed and 90 degrees apart. Tighten these four
hex nuts to 13 N�m (10 lbf�ft).

17.  Tighten the remaining hex nuts in a clockwise,
criss-cross pattern to 13 N�m (10 lbf�ft).

18.  Repeat this procedure by tightening four hex
nuts, diametrically opposed and 90 degrees apart, to
a torque of 27 N�m (20 lbf�ft).

19.  Tighten the remaining hex nuts in a clockwise,
criss-cross pattern to 27 N�m (20 lbf�ft).

20.  After the last hex nut is tightened to 27 N�m (20
lbf�ft), all of the hex nuts should be tightened again
to 27 N�m (20 lbf�ft) in a circular pattern around the
bolt circle.

21.  Once completed, no more tightening is
recommended.

22.  Mount the actuator on the valve following the
procedures in the Installation section.

23.  Return the actuator to service after completing
the Loading Connection procedure in the Installation
section and the procedures in the Adjustments
section.

Casing-Mounted Adjustable Travel
Stops

Note

If repeated or daily manual operation is
expected, the actuator should be
equipped with a manual top-mounted
or side-mounted handwheel. Refer to
the Top-Mounted Handwheel and
Side-Mounted Handwheel sections of
this instruction manual.

The casing-mounted adjustable up travel stop
(figures 14 or 15) limits the actuator stroke in the
upward direction. To adjust, first relieve actuator
loading pressure before removing the travel stop cap
(key 187, figure 14 or 15). Loosen the travel stop nut

(key 137). Then turn the travel stop stem (key 133)
clockwise into the diaphragm case to move the
actuator stem downward (or counter-clockwise to
move the stem upward). Finally, tighten the travel
stop nut and replace the travel stop cap.

The adjustable down travel stop (figure 16) limits the
actuator stroke in the downward direction. To adjust,
first relieve actuator loading pressure before
removing the travel stop cap (key 187). Then loosen
the jam nut and adjust the stop nut (keys 189 and
54) either down on the stem to limit travel, or up on
the stem to allow more travel. Lock the jam nut
against the stop nut, then replace the closing cap.

Instructions are given below for disassembly and
assembly. Perform the disassembly only as far as
necessary to accomplish the required maintenance;
then, begin the assembly at the appropriate step.

Key numbers are shown in figures 14, 15, and 16.

Disassembly for Casing-Mounted Travel
Stop
1.  Bypass the control valve. Reduce the loading
pressure to atmospheric, and remove the tubing or
piping from the connection in the body (key 142).

WARNING

To avoid personal injury from the
precompressed spring force thrusting
the upper diaphragm casing (key 1)
away from the actuator, relieve spring
compression (steps 2 and 3, below),
and carefully remove casing cap
screws (key 22) (step 4, below).

2.  Thread the spring adjuster (key 12) out of the
yoke (key 9) until all spring compression is relieved.

Casing-Mounted Adjustable Up Travel Stops

1.  Remove the travel stop cap (key 187) and loosen
the travel stop nut (key 137). Rotate the travel stop
stem (key 133) counter-clockwise until the travel
stop assembly is no longer compressing the spring.

2.  Remove the upper diaphragm casing (key 1,
figures 6, 7, or 8) as outlined in the Maintenance
section.

3.  Remove the cap screws (keys 141) and separate
the travel stop assembly from the upper casing.

4.  Remove and inspect the O-rings (keys 138 and
139); replace if necessary.

5.  For sizes 30 through 60, drive out the groove
pin (key 140), and slide the pusher plate (key 135)
off the travel stop stem (key 133).



657 Actuator (30-70 and 87)
Instruction Manual
Form 1900
March 2004

15

For sizes 70 and 87, remove the retaining screw
(key 174) to inspect the thrust bearing (key 175).

Casing-Mounted Adjustable Down Travel Stops

1.  Remove the travel stop cap (key 187). Unscrew
the jam nut and stop nut (keys 189 and 54) until the
travel stop assembly is no longer compressing the
spring. Remove the jam nut and stop nut.

2.  Remove the upper diaphragm casing (key 1,
figures 6, 7, or 8) as outlined in the Maintenance
section.

3.  Remove the cap screws (keys 141) and
separate the travel stop assembly from the upper
casing.

4.  Remove and inspect the O-ring (keys 139);
replace if necessary.

5.  Loosen the stop nut (key 54), then unscrew the
travel stop stem (key 133) out of the actuator stem.
The lower diaphragm plate can now be removed.

Assembly for Casing-Mounted Travel
Stop
1.  Reassemble the up or down travel stop in the
reverse order of the disassembly steps, being sure
to apply lubricant as shown by the lubrication boxes
(key 241) in figures 6, 7, 8, 14, 15, or 16, as
appropriate.

2.  Readjust the travel stop to obtain the appropriate
restriction by following the adjustment procedures
presented in the introductory portion of the
Casing-Mounted Adjustable Travel Stops section.
Return the unit to operation.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.

Parts Ordering
Each actuator has a serial number stamped on the
nameplate. Always mention this number when
corresponding with your Fisher sales office
regarding technical information or replacement parts.
Also, reference the complete 11-character part
number of each needed part as found in the
following Parts List.

Note

Use only genuine Fisher replacement
parts. Components that are not
supplied by Fisher should not, under
any circumstances, be used in any
Fisher valve, because they will void
your warranty, might adversely affect
the performance of the valve, and
might jeopardize worker and
workplace safety.

Parts Kits
Key Description Part Number

Kits for Side-Mounted Handwheels
Retrofit kit includes parts to add a side-mounted handwheel.

Size 34 push down to close 30A8778X0A2
Size 34 push down to open 30A8778X0B2
Size 40 push down to close 30A8778X0C2
Size 40 push down to open 30A8778X0D2
Size 45 & 46 push down to close 40A8779X0A2
Size 40 & 60 push down to open 40A8779X0B2
Size 50 & 60 push down to close 40A8779X0C2
Size 50 & 60 push down to open 40A8779X0D2

Kits for Top-Mounted Handwheels
Retrofit kit includes parts to add a top-mounted handwheel. Kit 1
includes the handwheel assembly only. Kit 2 includes kit 1 and a new
diaphragm case that is required to mount the handwheel assembly.

KIT 1
Size 30 28A1205X012
Sizes 34 & 40 28A1205X022
Sizes 45, 50, & 60 28A1205X032
Sizes 70 & 87 CV8010X0032

KIT 2
Size 30 28A1205X042
Sizes 34 & 40 28A1205X052
Sizes 45 & 50 28A1205X062
Sizes 46 & 60 28A1205X072
Sizes 70 & 87 CV8010X0042
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Figure 6. Type 657 Actuator Sizes 30 through 60

    APPLY LUB
40A8765–C/DOC

Figure 7. Type 657 Size 70 Actuator

    APPLY LUB
50A8768–C/DOC



657 Actuator (30-70 and 87)
Instruction Manual
Form 1900
March 2004

17

Figure 8. Type 657 Size 87 Actuator

    APPLY LUB
50A8767–C / IL

Parts List
Note

Part numbers are shown for recommended spares
only. For part numbers not shown, contact your
Fisher sales office.

Actuator Assembly (figures 6, 7, or 8)
Key Description Part Number
1 Upper Diaphragm Casing
2* Diaphragm

Molded nitrile/nylon
Standard construction
Size 30 2E791902202
Sizes 34 & 40 2E670002202
Sizes 45 & 50 2E859502202
Sizes 46 & 60 2E859702202
Sizes 70 & 87 2N126902202

With down travel stop (style 2)
Size 30 2E800002202
Sizes 34 & 40 2E669902202
Sizes 45 & 50 2E859602202
Sizes 46 & 60 2E859802202
Sizes 70 & 87 2N130902202

Molded silicone/polyester
Standard Construction
Size 30 18B2713X082
Sizes 34 & 40 18B2713X092
Sizes 45 & 50 18B2713X102

Key Description Part Number
Sizes 46 & 60 18B2713X112
Sizes 70 & 87 18B2713X122

With down travel stop (style 2)
Sizes 70 & 87 2N1309X0012

Fluoroelastomer/Nomex
Size 30 1F354202402
Sizes 34 & 40 1F444302402
Sizes 45 & 50 1F354102402
Sizes 46 & 60 1F4444X0022

3 Cap Screw
4 Diaphragm Plate
5 Lower Diaphragm Casing
6 Actuator Spring See following table
7 Travel Stop Cap Screw
8 Cap Screw
9 Yoke

10 Actuator Stem
11 Spring Seat
12 Spring Adjuster
13 Lower Diaphragm Plate
14 Travel Indicator Disk, SST
15 Stem Nut
16 Stem Jam Nut
17 Self-Tapping Screw
18 Travel Indicator Scale
19 Nameplate, SST 12B6508X0A2
20 Drive Screw
22 Cap Screw
23 Hex Nut

*Recommended spare parts
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Key Description Part Number
24 Twin Speed Nut
25 Washer
26 Stem Connector Assy, Steel Zn Pl

Sizes 30 & 34 18A1243X012
Size 34 with side mtd handwheel 1F659225142
Size 40 18A1668X012
Size 40 with side mtd handwheel 1F659125142
Sizes 45 & 46 18A1671X012
Sizes 45 & 46 w/ side mtd handwheel (SST,Stl) 2F1678000A2
Sizes 50 & 60 18A1672X012
Sizes 50 & 60 w/ side mtd handwheel (SST,Stl) 2F1672000A2
Size 70 18A1675X012
with side mtd handwheel 18A1678X012
with PMV positioner 18A1845X012
657-4 with 4 in. max. travel (SST,Stl) 21A8254X012

Size 87 (SST,Stl) 21A7469X012
Size 87 with side mtd handwheel 18A1825X012

28 Screw
29 Yoke Extension
30 Indicator Adaptor
31 Machine Screw
32 Washer
33 Pipe Bushing
61 Nameplate
73 Cap Screw
238 Warning label
241 Lubricant, Lubriplate Mag-1

or equivalent (not furnished with the actuator)
249 Caution nameplate

Top Mounted Handwheel (figure 9 or
10)
51 Handwheel
54 Stop Nut

133 Handwheel Stem, brass
134 Washer
135 Pusher Plate
137 Casing-Mounted Travel Stop Locknut
138* O-Ring, nitrile

Sizes 30, 34, & 40 1D237506992
Sizes 45, 46, 50, & 60 1B885506992
Sizes 70 & 87 1C415706992

139* O-Ring, nitrile
Sizes 30, 34, & 40 1D267306992
Sizes 45, 46, 50, & 60 1D547106992
Sizes 70 & 87 1D269106992

140 Groove Pin
141 Cap Screw
142 Body
169 Grease Fitting
174 Retaining Screw
175 Thrust Bearing
176 Thrust Race
241 Lubricant, Lubriplate Mag-1 or

equivalent (not furnished with actuator)
242 Sealant, Loctite or equivalent (not furnished

with handwheel)
244 Lubricant, Anti-Seize Lub-3 Never-Seez or

equivalent (not furnished with handwheel)
246 Spacer
247 Cotter Pin

Figure 9. Top-Mounted Handwheel Assembly for Size 30
through 60 Actuators

    APPLY LUB/SEALANT

NOTES:
THE TOP MOUNTED HANDWHEEL IS NOT DESIGNED
FOR USE UNDER HEAVY LOAD OR FOR FREQUENT USE.

28A1205-D / IL

Figure 10. Top-Mounted Handwheel Assembly for Sizes
70 through 87 Actuators

    APPLY LUB/SEALANT
NOTES:
THE TOP MOUNTED HANDWHEEL IS NOT DESIGNED
FOR USE UNDER HEAVY LOAD OR FOR FREQUENT USE.
CV8010-G / IL

*Recommended spare parts
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Figure 11. Side-Mounted Handwheel Assembly for Size 34 and 40 Actuators

    APPLY LUBRICANT
30A8778-D / IL

Figure 12. Side-Mounted Handwheel Assembly for Size 45 and 60 Actuators

    APPLY LUBRICANT
40A8779-D / IL
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Key Description Part Number

Side-Mounted Handwheel
(figure 11, 12, or 13)
34 Upper Sleeve
37 Needle Bearing
38 Needle Bearing Race
39 Bearing Retainer Flange
40 Set Screw
41 Set Screw
42 Needle Bearing
43 Needle Bearing Race
44 Worm Gear
45 Worm Shaft
46 Lower Sleeve
47 Key
48 Front Retainer
49 Back Retainer
50 Ball Bearing
51 Handwheel
52 Handgrip
53 Handgrip Bolt
54 Stop Nut
55 Ball
56 Spring
59 Handwheel Indicator
60 Cover Band Ass’y
61 Grease Fitting

132 Operating Nut
136 Bearing Retainer
142 Handwheel Body

Key Description Part Number
143 U-Bolt
144 Hex Nut, pl steel
145 Handwheel Screw
146 Lever & Pin Ass’y
147 Hex Jam Nut
148 Dowel Pin
149 Washer
150 Lockwasher
151 Bushing
152 Ball Bearing
153 Lever Pivot Pin
154 Retaining Ring
155 Lever Spacer
156 Screw
157 Lockwasher
158 Hex Nut
159 Pointer Mounting Bolt
160 Pointer
161 Screw
162 Indicator Plate
163 Cap Screw
166 U–Bolt
167 Guide Bolt
168 Set Screw
169 Grease Fitting
170 Hex Nut
177 Spring Cap
178 Machine Screw
241 Lubricant, Lubriplate Mag-1 or equivalent

(not furnished with handwheel)
244 Lubricant, Anti-Seize Lub-3 Never-Seez or equivalent

(not furnished with handwheel)
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Figure 13. Type 657 Size 70 and 87 Actuators with Side-Mounted Handwheel

    APPLY LUB
50A8769–D / IL

SECTION A–A
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Figure 14. Casing-Mounted Adjustable Up Travel Stop for
Sizes 30 through 60 Actuators (Style 1)

28A1206-C / IL
    APPLY LUBRICANT

Key Description Part Number

Casing-Mounted Adjustable Up Travel
Stops (figures 14 or 15)
133 Travel Stop Stem
135 Pusher Plate
137 Travel Stop Nut
138* O-Ring, nitrile

Sizes 30, 34, & 40 1D237506992
Sizes 45, 46, 50, & 60 1B885506992
Sizes 70 & 87 1C415706992

139* O-Ring, nitrile
Sizes 30, 34, & 40 1D267306992
Sizes 45, 46, 50, & 60 1D547106992
Sizes 70 & 87 1D269106992

Figure 15. Casing-Mounted Adjustable Up Travel Stop for
Sizes 70 and 87 Actuators (Style 1)

    APPLY LUB/SEALANT
CV8057–E / IL

Key Description Part Number

140 Groove Pin
141 Cap Screw
142 Body
169 Grease Fitting
174 Retaining Screw
175 Thrust Bearing
176 Thrust Bearing Race
187 Travel Stop Cap
241 Lubricant, Lubriplate Mag-1 or equivalent

(not furnished with travel stop)
244 Lubricant, Anti-Seize Lub-3 Never-Seez or equivalent

(not furnished with handwheel)

*Recommended spare parts
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Figure 16. Casing-Mounted Adjustable Down Travel Stop for Size 30 and 40 Actuators (Style 2)

    APPLY LUB
BV8054–D / IL

Key Description Part Number

Casing-Mounted Adjustable Down 
Travel Stop (figure 16)
54 Stop Nut

133 Travel Stop Stem
134 Washer
139* O-Ring, nitrile

Sizes 30, 34, & 40 1D267306992
Sizes 45, 46, 50, & 60 1D547106992
Sizes 70 & 87 1D269106992

141 Cap Screw
142 Body
187 Travel Stop Cap
189 Jam Nut
241 Lubricant, Lubriplate Mag-1 or equivalent

(not furnished with travel stop)

*Recommended spare parts
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Key 6 Actuator Spring

ACTUATOR
SIZE

DIAPHRAGM
PRESSURE

RANGE
TRAVEL, mm (INCHES)

SIZE
Bar Psig 11 (0.4375) 16 (0.625) 19 (0.75) 29 (1.125) 38 (1.5) 51 (2)

30

0.2-1.0 3-15 1E795327082
Light Blue (1260)

1E795520792
Brown (885)

1E792327092
Dark Gray (735)

- - -
- - -

- - -
- - -

- - -
- - -

30
0.4-2.0 6-30 1E795627082

White (2520)
1E795427082

Light Gray (1770)

1E79247082
Light Green

(1470)

- - -
- - -

- - -
- - -

- - -
- - -

34(1) & 40

0.2-1.0 3-15 1E805127082
Aluminum (1840)

1E804927082
Yellow (1327)

1E805827082
White (1100)

1E805327092
Dark Gray (736)

1E805627092
Dark Green (550)

- - -
- - -

34(1) & 40
0.4-2.0 6-30 1E805027082

Purple (3780)
1E804827082

Light Blue (2650)
1E805227082
Orange (2210)

1E805527082
Dark Blue (1470)

1E805827082
White (1100)

- - -
- - -

45 & 50

0.2-1.0 3-15 - - -
- - -

1E826727082
Tan (2080)

1E826227082
Light Green

(1670)

1E826127082
Dark Gray (1120)

1E826627082
Orange (840)

1E826927082
Dark Green (630)

45 & 50

0.4-2.0 6-30 - - -
- - -

1E825627082
Purple (4160)

1E825527082
Aluminum & Red

(3320)

1E826427082
Light Gray (2240)

1E826227082
Light Green

(1670)

1E826527082
Red (1260)

46 & 60

0.2-1.0 3-15 - - -
- - -

1E825827082
Yellow (2770)

1E825727082
Brown (2500)

1E826227082
Light Green

(1670)

1E826527082
Red (1260)

1E827027082
Aluminum & Dark

Blue (935)
46 & 60

0.4-2.0 6-30 - - -
- - -

- - -
- - -

1E826027082
Bronze (5000)

1E825527082
Aluminum & Red

(3320)

1E825720782
Brown (2500)

1E826327082
Aluminum &Dark

Green (1870)

19 (0.75) 29 (1.125) 38 (1.5) 51 (2) 76 (3) 102 (4)

70 & 87
0.2-1.0 3-15 1N127927082

Red (3360)
1N719327082
White (2240)

1N128727082
Yellow (1680)

1N128427082
Light Green

(1260)

1N128627082
Dark Gray (840)

- - -
- - -

70 & 87

0.4-2.0 6-30 - - -
- - -

1N128127082
Brown (4475)

1N127927082
Red (3360)

1N128527082
Light Blue (2520)

1N128727082
Yellow (1680)

1R676027082(2)

Black (860)
1. 29 mm (1.125 inch) and 38 mm (1.5 inch) travels available in size 40 only.
2. Diaphragm pressure range for this spring & travel combination is 0.2-2.0 bar (3-30 psig).

Fisher 
Marshalltown, Iowa 50158 USA
Cernay 68700 France  
Sao Paulo 05424 Brazil
Singapore 128461

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 construed 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 products at any time without notice.

Fisher does not assume responsibility for the selection, use or maintenance of any product. Responsibility for proper selection, use and 
maintenance of any Fisher product remains solely with the purchaser and end-user.

�Fisher Controls International LLC 1983, 2004; All Rights Reserved   Printed in USA

easy-e and Fisher are marks owned by Fisher Controls International LLC, a business of Emerson Process Management. The Emerson logo
is a trademark and service mark of Emerson Electric Co. All other marks are the property of their respective owners.

Emerson Process Management

www.Fisher.com













 
 
Item  Part 

Number 
Description Qty 

A 62430-02 Coolant Gauge 1 
B 62430-01 Tachometer  1 
C 62430 Murphy Powerview 100 1 
D 63336 0-600 PSIG Gauge 1 
E 63337 0-1500 PSIG Gauge 1 
F 63458 0-3000 PSIG Gauge 1 
G 61312-04 3 Position Center Momentary Switch 1 
H 62070 Push Button Switch 1 
I 61312-01 3 Position Right Momentary Switch 1 
J 62072 2 Position Selector Switch 1 
K 62750 Green Lens 1 
L 60328 Tattle Tale Relay 2 
M 61938 0-100 psig Switch gage 1 
N 61344 440°F Switch gage  2 
O 62430-03 0-100 psig Gauge 1 
P 61883 160º F Switch Gauge 1 
Q 61798 Fuel Level Gauge 1 
R 63277 Exhaust Temperature Gauge 1 

 1



 
 
Item  Part 

Number 
Description Qty 

A 62489 E-Stop Button 1 
B 61312-03 Contact Block 8 
C 62078 Light Unit 1 
D 61581 Lamp 1 
E 63259 20 amp Circuit Breaker 1 
F 62215 15 amp Circuit Breaker 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 2



 
Item  Part 

Number 
Description Qty 

A 62127 Pressure Switch 1 
B 60667 0-3000 PSIG Gauge 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3



 
Item  Part 

Number 
Description Qty 

A 63838 3” NPT Ball Valve 1 
B 62208-01 2-237 O-Ring 2 
C 61354 2-245 O-Ring 2 
D 63622 450 PSIG Safety Relief Valve 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4



 
 
Item  Part 

Number 
Description Qty 

A 30252 2-219 O-Ring 2 
B 63834 Fisher Unload Valve 1 
C 63688 3” Ansi Gasket 2 
D 62742 Check Valve 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 5



 
 
 

 
Item  Part 

Number 
Description Qty 

A 63140 Back Pressure Regulator 1 
B 63869-01 Water Separator Element 1 
C 60938 Pilot Operated Valve 1 
D 63801 Oil Pressure Regulation Valve 1 
E 60782 ½” Air Muffler 1 
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Item  Part 

Number 
Description Qty 

A 62512 Regulator 1 
B 61853 0-100 PSIG Gauge 1 
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Item  Part 

Number 
Description Qty 

A 62917 2-228 O-Ring 2 
B 63837 2” NPT Ball Valve 1 
C 63685 4” Ansi Flange Gasket 2 
D 63838 3” NPT Ball Valve 1 
E 62208-01 2-237 O-Ring 1 
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Item  Part 

Number 
Description Qty 

A 63686 3” Ansi Flange Gasket 2 
B 62208-01 2-237 O-Ring 1 
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Item  Part 

Number 
Description Qty 

A 62917 2-228 O-Ring 1 
B 63624 2500 psig Safety Relief Valve 1 
C 90798 3” Victaulic Coupling Gasket 2 
D 91297-01 4” Victaulic Coupling Gasket 1 
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Item  Part 

Number 
Description Qty 

A 63762 9520 HD Belt 3 
 

 11
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