
 

 
 

INSTALLATION AND MAINTENANCE INSTRUCTIONS 
For Chemline P-Series Pneumatic Actuators 

 
 
 
 
General: 
 
 
The P series actuator is a double-opposed piston, double rack and pinion, quarter-turn operator. 
 
The body and end caps are Polyamide plastic in the PP-Series, Rilsan-coated Aluminum in the PA and PG-
Series, 316 stainless steel in the P3-Series and Xylan-coated Aluminum in the PH-Series. 
 
This style of actuator has two opposed pistons with racks engaging with a single pinion on actuator shaft.  
Racks and pinion engage with massive teeth over the full length of the pinion, resulting in balanced forces with 
minimal backlash. The lower air port opens the actuator in a counter-clockwise direction and the upper port 
closes the actuator in a clockwise direction, looking from the top of the actuator. 
 
 
 
Operating medium requirement: 
 
 
1. The condition and quality of the compressed air supply to an actuator will affect the efficiency and the  
            life of the seals, bearings and actuator in general. Actuators are to be used with clean, dry air, gas or  
            non-aggressive fluids for satisfactory operation, although lubricated air is acceptable and fluids must be  
            compatible with actuator internals and contain no suspended particles. Natural gas can also be used with  
            the Rilsan-coated aluminum models. 
 
2. We recommend installing a shutoff valve ahead of the actuator to allow the removal of the specific valve  
            and actuator. 
 
3. If air lubricators are used, the lubricant selected must be compatible with Nylon 66 (also known as  
            Polyamide) and Nitrile (also known as Buna –N). 
 
4. Factory assembled units are sized for operating air pressures of 60 psi minimum to 120 psi maximum 
 If lower air supply pressures are available, actuator/valve combination has to be resized. 
 
5. Actuator operating environment temperature limits are –32°C to 90°C (–32°C to265°C for the PH- 
            Series). 
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__________________________________________________________________CHEMLINE 
Maintenance & Installation Instructions P Series Actuators cont. 
 
 
Installation: 
 
 
1. Unpowered actuators are in their “normal” state and are mounted onto valves placed in their fail-safe         
            state, resulting in “Normally-Closed” or “Normally-Open” assemblies. The flats and the ISO slot on the  
            top output shaft, as well as the indicator knob, should be aligned or modified to indicate the valve               
            position. 
 
2. Remove the valve handle according to that valve’s maintenance manual.  
 
3. On old-style multi-port valves, install the interference-fit saddle on/around the neck of the valve, tighten    
            the set-screws, drop/tap the coupling into the hole in the saddle and onto the valve shaft, then mount the  
            actuator with appropriate nuts/bolts/washers. 
 
4. On Type-21/23 ball valves and Type-56/57 butterfly valves, center the mounting bracket on the ISO  
            mounting pad, secure with nuts/bolts/washers, drop/tap the coupling onto the valve shaft and mount the     
            actuator as above. 
 
5. Test the actuator for alignment by cycling to the fully open and fully closed positions. Loosen mounting  
            nuts and adjust if necessary, then retighten the nuts and retest for positioning. All nuts/bolts should be   
            snug (hand-tight) but not excessively over-tightened. 
 
6. If the mounted valve is installed other than straight up (actuator on top), the actuator should be  
            supported separately in order to prevent side-loading, loosening of fasteners and increased pressure on    
            the valve stem. 
 
 
 
Maintenance: 
 
 
‘P’ Series double rack and pinion actuators do not need any preventive maintenance. However, we recommend 
that you stock the spare parts listed below. Specify actuator model# and drawing part# or description when 
ordering. Refer to ASSEMBLY DRAWING PPNA rev 0. and proceed as follows: 
 
 
 

(1) One set of piston O-rings (7) 
(2) One set of end cap O-rings (6) 
(3) One set of output shaft O-rings (8 & 9) 
(4) Retaining ring shaft (10) 
(5) Flat Washer (11) 
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__________________________________________________________________CHEMLINE 
Maintenance & Installation Instructions P Series Actuators cont. 
 
 IMPORTANT - Extreme care should be taken when disassembling end 

caps on spring return models as they are under tension. 
 
 
1. Isolate actuator from electrical power supply and compressed air supply. Remove from line. 
 
2. Sandwich actuator lengthwise through end caps (2) in a hydraulic press or large vise.  Remove end cap    
            retaining ring  (13) and gradually release hydraulic pressure, or open vise until springs are fully  
            released.  
 
3. To replace piston O-rings (7) and end cap O-rings (6), remove end cap (2), spring(s) (12) and O-rings (6 

& 7). 
 
4. To replace output shaft O-rings (8 & 9), retaining ring shaft (10) and flat washers (11), remove  

position indicator (14), lift up and replace retaining ring (10) and flat washer (11). 
 
5. Pull down shaft (4) and/or pinion (5), remove and replace shaft top O-rings (8) and shaft bottom O-rings 

(9). 
 
6. To reassemble, reinstall the shaft (4) and/or pinion (5), washer (11) and retaining ring (10). Sit the  
  actuator on a benchtop with the air port/solenoid mounting pad side of the actuator body (1) facing you   
  while the slotted top part of the shaft (4) is pointing up. Slide the pistons (3) into the body from either  

end so that the teeth on the left-hand piston face you while the teeth on the right-hand piston face away 
from you. Ensure that both sets of piston teeth face and engage the pinion/shaft, then turn the shaft 
clockwise, as seen from the top, to pull the pistons into the body. Confirm that both pistons bottom out 
against the shaft properly by checking that the slot on top of the actuator shaft is pointing end-to-end 
when the shaft can turn no further and by comparing the distance from both piston faces to the ends of 
the body. If pistons are not engaged identically, turn shaft counterclockwise to push out pistons and hold 
one or both pistons to skip pinion teeth, if applicable, and repeat until both pistons bottom out at the 
same time. This bottoming out simulates the 90-degree rotation that occurs when air is applied to the 
actuator. Proceed with spring installation, if applicable, then reverse steps 2, 3 and 4. 

 
Periodic checks should be performed to ensure tightness of all fittings. 
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