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1.0 INTRODUCTION 
 
 1.1 This service procedure is offered as a guide to enable general maintenance to be preformed 

on Bettis CR-30 double acting and spring return series 900 and 1800 turn "Rack & Pinion" 
pneumatic actuators. 

 
 1.2 The maximum recommended service interval for this actuator series is five years. 
 

 

COMPLETE ACTUATOR REFURBISHMENT 
REQUIRES THAT THE ACTUATOR BE 

DISMOUNTED FROM THE VALVE 
 

 

2.0 BASIC TOOLS 
 
 All tools are American Standard inch.  Large adjustable wrench, medium standard screwdriver, small 

standard screwdriver with edges removed, Allen wrench set, 1/2" drive socket set and non-corrosive 
leak testing solution. 

 
3.0 GENERAL 
 
 3.1 Numbers in parentheses, (  ) indicate the bubble number (reference number) used on the 

exploded detail drawings Figure No. 1 & 2 and the actuator Parts List. 
 
 3.2 When removing the seals from seal grooves, use a small screwdriver with the sharp edges 

rounded off or use a commercial seal removing tool. 
 
 3.3 Disassembly of the actuator should be done in a clean area on a work bench. 
 
 3.4 LUBRICATION REQUIREMENTS 
 
  3.4.1 Standard and high temperature service (-200 F to +3500 F) use Kronaplate 100.  

K100 is furnished in the Bettis Service/Seal Kit. 
 
  3.4.2 Low temperature service (-500 F to +1500 F) use Kronaplate 50.  K-50 is not 

furnished in the Service/Seal Kit. 
 
  3.4.3 For distributors of Kronaplate Lubricant in your area, call 800-428-7802. 
 
4.0 GENERAL DISASSEMBLY 
 
 4.1 Remove all operating pressure from the actuator. 
 
 4.2 Remove all plumbing and accessories from the actuator. 
 
 4.3 The setting of the stop screws should be checked and the settings recorded before the stop 

screws are loosened or removed. 
 
 4.4 Remove the actuator from valve and valve mounting bracket. 
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5.0 DISASSEMBLY - DOUBLE ACTING ACTUATORS 
 
 5.1 Refer to Figure Number 1 for disassembly of a double acting actuator. 
 
 5.2 Note the position or location of the torque plug alignment marks for future reference when 

actuator is re-assembled. 
 
 5.3 Remove the stop screw nut (13) from both of the stop screws (10). 
 
 5.4 Remove the stop screw washer (12) and the stop screw seal from both stop screws (10). 
 
 5.5 Remove both of the stop screws (10). 
 
 5.6 Remove the center bar nut (9), center bar washer (8) and the center bar seal (7) from the 

cylinder end of the actuator. 
 
 5.7 Remove the cylinder (4). 
 
 5.8 Remove the piston (3) from the center bar (6). 
 
 5.9 Remove the center bar (6) by pulling it out the body end. 
 
 5.10 Push the torque plug (2) thru the housing (1) until the o-ring groove on the exposed end 

appears from the housing. 
 
 5.11 Remove the exposed torque plug o-ring (16). 
 
 5.12 Push the torque plug back thru the housing and out the other side. 
 
 5.13 Remove all old seals and gaskets. 
 
6.0 DISASSEMBLY - SPRING RETURN ACTUATORS 
 
 6.1 Refer to Figure No. 2 for disassembly drawing. 
 
 6.2 The spring in the CR Series Spring Return Actuators is preloaded.  Actuator must be 

disassembled in the following manner. 
 
 6.3 Note the position or location of the torque plug alignment marks for future reference when 

actuator is re-assembled. 
 
 6.4 Loosen the stop screw nut (15) on the housing end and then unscrew and remove the 

housing stop screw (12). 
 
 6.5 It is not necessary to remove cylinder stop screw (21) for normal actuator maintenance. 
 
 6.6 Remove the center bar nut (11) from the spring cylinder end of center bar (7). 
 
 6.7 Using a (1/2" drive) ratchet and socket on the welded nut, located on the housing end of the 

center bar (7), rotate the center bar counter-clockwise (CCW).  This will cause the spring 
cylinder end cap (6) or spring cylinder (4) to gradually unscrew from the center bar (7). 
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 6.8 Continue to rotate the center bar (7) counter-clockwise (CCW) until the spring preload is 

eliminated.  As the preload is reduced it may be necessary to keep the spring cylinder (4) or 
the end cap (6) from turning by holding the end cap stop screw nut (15). 

 
 6.9 After the spring preload is eliminated, unscrew the spring cylinder (4) or the end cap (6) from 

the center bar (7). 
 
 6.10 Remove the one piece cylinder (4) and then the spring (19) or if the cylinder and end cap are 

separate items then remove the spring (19) from the spring cylinder (4), then remove the 
spring cylinder (4). 

 
 6.11 Pull piston (3) out of housing (1) and carefully slide the piston off of the center bar (7). 
 
 6.12 Remove the center bar (7) by pulling it out the body end. 
 
 6.13 Push the torque plug (2) thru the housing (1) until the o-ring groove on the exposed end 

appears from the housing. 
 
 6.14 Remove the exposed torque plug o-ring (18). 
 
 6.15 Push the torque plug (2) back thru the housing and out the other side. 
 
 6.16 Remove all old seals and gaskets. 
 
7.0 PRE-ASSEMBLY NOTES 
 
 7.1 Before starting the assembly of the actuator, all parts should be thoroughly cleaned, 

inspected and de-burred as necessary.  Particular attention should be directed to threads, 
sealing surfaces and areas that will be subjected to sliding motion. 

 
 7.2 After inspection, the parts should be carefully cleaned to remove all dirt, gaskets and other 

foreign material. 
 
 7.3 Coat all seals with lubricant, before installing into the seal grooves.  Coat all moving and load 

bearing surfaces with lubricant before being installed. 
 
 7.4 As a reference during assembly this procedure was written with the actuator housing 

position on a work bench and the cylinder end on the left side and the torque plug bore 
nearest you. 

 
8.0 REASSEMBLY - DOUBLE ACTING ACTUATORS 
 
 8.1 Install one of the torque plug o-ring seals (16) into the groove on the end of the torque plug 

(2) having the two depressed radial marks. 
 
 8.2 Install the torque plug (2) into the housing with the end with the marks up. 
 
 8.3 Push the torque plug thru the housing until the o-ring groove on the other end appears from 

the housing. 
 
 8.4 Install the remaining torque plug o-ring seal into the torque plug o-ring groove. 
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 8.5 Push the torque plug (2) back into the housing until the ends are flush with the housing.  

Position the radial marks as they were when disassembled or such that they are in line with: 
 
  8.5.1 900 ROTATION ACTUATORS - the upper left and lower right mounting bracket 

holes. 
 
  8.5.2 1800 ROTATION ACTUATORS - the upper right and lower left mounting bracket 

holes. 
 
 8.6 Install the piston center bar o-ring seal (15) into the piston bore at the piston head end. 
 
 8.7 Install the piston o-ring seal (14) into OD seal groove on the piston (3). 
 
 8.8 Insert the center bar (6) end into the piston (3) from the tail end.  When the center bar 

contacts the piston center bar o-ring seal, push lightly while turning the center bar clockwise 
until the center bar threads are clear of the piston center bar o-ring seal. 

 
 8.9 Apply a generous quantity of lubricant to the gear teeth on the piston. 
 
 8.10 Position the gear teeth on the piston so they are facing the torque plug (2). 
 
 8.11 Insert the piston (3) and center bar (6), piston tail first, into the housing.  If the torque plug 

was properly positioned, the marks on the torque plug should be aligned as indicated below 
when the back face of the piston head is approximately 1/4" from the face of the housing 
flange. 

 
  8.11.1 900 ROTATION ACTUATORS - 900 to the center bar (6). 
 
  8.11.2 1800 ROTATION ACTUATORS - parallel to the center bar (6). 
 
 8.12 Install center bar seal (7) along with a center bar washer (8), countersunk side next to seal, 

and center bar nut (9) onto the body end of the center bar (6).  Screw the nut as far as it will 
go onto the center bar (6).  NOTE:  Many actuators use a seal nut in place of the seal 
washer (8) and the seal (7). 

 
 8.13 Place the cylinder gasket (5) onto the housing flange. 
 
 8.14 Apply a light coat of lubricant to the bore of the cylinder (4). 
 
 8.15 Install the cylinder (4) over the center bar and piston. 
 
 8.16 Install the remaining center bar seal (7) along with a center bar washer (8), countersunk side 

next to seal, and center bar nut (9) onto the cylinder end of the center bar (6). 
 
 8.17 Install both stop screw seals (11) along with the stop screws (10), stop screw washers (12), 

countersunk side next to the seal, and stop screw nuts (13). 
 
 8.18 Adjust both stop screws back to the settings recorded in step 4.3 under General 

Disassembly.  If settings were not recorded then adjust the stop screws (10) as follows: 
 
  8.18.1 Adjust the housing stop screw so that the marks on the torque plug are 90 degrees 

to the center bar for 90 degree actuators or parallel to the center bar for 180 degree 
actuators with air pressure applied to the cylinder pressure port. 
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  8.18.2 Tighten the housing stop screw nut (13). 
 
  8.18.3 Adjust the cylinder stop screw so the marks on the torque plug are parallel to the 

center bar, for both 90 and 180 degree actuators, with air pressure applied to the 
housing pressure port. 

 
  8.18.4 Tighten the cylinder stop screw nut (13). 
 
9.0 REASSEMBLY - SPRING RETURN ACTUATORS 
 
 9.1 Install one of the torque plug o-ring seals (18) into the groove on the end of the torque plug 

(2) having the two depressed radial marks. 
 
 9.2 Install the torque plug (2) into the housing with the end with the marks up. 
 
 9.3 Push the torque plug thru the housing until the o-ring groove on the other end appears from 

the housing. 
 
 9.4 Install the remaining torque plug o-ring (18) seal into the torque plug o-ring groove. 
 
 9.5 Push the torque plug (2) back into the housing until the ends are flush with the housing.  

Position the radial marks as they were when disassembled or such that they are in line with: 
 
  9.5.1 900 ROTATION ACTUATORS - the upper left and lower right mounting bracket 

holes. 
 
  9.5.2 1800 ROTATION ACTUATORS - the upper right and lower left mounting bracket 

holes. 
 
 9.6 Install the piston center bar o-ring seal (17) into the piston bore at the piston head end. 
 
 9.7 Install the piston o-ring seal (16) into OD seal groove on the piston (3). 
 
 9.8 Insert the center bar (7) end into the piston (3) from the piston tail end.  When the center bar 

contacts the piston center bar o-ring seal, push lightly while turning the center bar clockwise 
until the center bar threads are clear of the piston center bar o-ring seal. 

 
 9.9 Apply a generous quantity of lubricant to the gear teeth on the piston. 
 
 9.10 Position the gear teeth on the piston so they are facing the torque plug (2). 
 
 9.11 Insert the piston (3) and center bar (7), tail first, into the housing.  If the torque plug was 

properly positioned, the marks on the torque plug should be aligned as indicated below when 
the back face of the piston head is approximately 1/4" from the face of the housing flange. 

 
  9.11.1 900 ROTATION ACTUATORS - 900 to the center bar (7). 
 
  9.11.2 1800 ROTATION ACTUATORS - parallel to the center bar (7). 
 
 9.12 Thread the thread seal (8) onto the center bar (7) until it is flush with the housing.  Some 

actuators use a seal nut instead of thread seal (8) and seal washer (9). 
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 9.13 Slip the seal washer (9) onto the center bar with the chamfer facing the thread seal (8). 
 
 9.14 Thread the center bar nut (10) onto the housing end of the center bar (7).  Screw the nut as 

far as it will go onto the center bar (7). 
 
 9.15 Place the cylinder gasket (5) onto the housing flange. 
 
 9.16 Apply a light coat of lubricant to the bore of the cylinder (4). 
 
 9.17 Place the spring (19) onto the head of the piston (3). 
 
 9.18 Slip the cylinder (4) over the piston and onto the flange of the housing (1). 
 
 9.19 Position the cylinder (4) so that the breather port is at the bottom and the stop screw hole is 

at the top. 
 
 9.20 Install the center bar nut (11) and tighten. 
 
 9.21 Insert the stop screw (12) into the housing (1) and thread it in until the stop screw contacts 

the piston. 
 
 9.22 Thread the thread seal (13) onto the stop screw (12) until it is flush with the housing. 
 
 9.23 Thread the stop screw nut (15) onto the stop screw (12) until hand tight. 
 
 9.24 If removed, insert stop screw (21) into the cylinder (4). 
 
 9.25 If removed, thread the remaining stop screw nut (15) on to stop screw (21) until hand tight. 
 
 9.26 Adjust both stop screws (12) and (21) back to the settings recorded in step 4.3 under 

General Disassembly.  Tighten both stop screw nuts (15) securely, while holding the stop 
screw.  If stop screw settings where not recorded then adjust the stop screws as follows: 

 
  9.26.1 Adjust the housing stop screw so that the marks on the torque plug are 90 degrees 

to the center bar for 90 degree actuators or parallel to the center bar for 180 degree 
actuators. 

 
  9.26.2 Tighten the housing stop screw nut (15). 
 
  9.26.3 Adjust the cylinder stop screw so the marks on the torque plug are parallel to the 

center bar, for both 900 and 1800 actuators, with air pressure applied to the housing 
pressure port. 

 
  9.26.4 Tighten the cylinder stop screw nut (13). 
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10.0 ACTUATOR TESTING - DOUBLE ACTING ACTUATORS 
 
 10.1 All areas where leakage to atmosphere may occur are to be checked using a leak testing 

solution. 
 
 10.2 Before testing for leaks, alternately apply 20 PSIG pneumatic pressure to each of the 

pressure ports, allowing the actuator to stroke fully in each direction.  Repeat this cycle 
approximately five times to allow the seals and packings to be exercised, resulting in a 
service ready condition. 

 
 10.3 Apply 60 to 120 PSIG pressure to the housing pressure inlet port. 
 
 10.4 Apply a leak testing solution to the following areas: 
 
  10.4.1 Cylinder to body joint. 
 
  10.4.2 Center bar seal (housing end). 
 
  10.4.3 Stop screw seal (housing end). 
 
  10.4.4 Torque plug seals. 
 
  10.4.5 Cylinder pressure inlet port. 
 
 10.5 Remove the pressure from the housing port and apply the same pressure to the cylinder 

pressure inlet port. 
 
 10.6 Apply a leak testing solution to the following areas: 
 
  10.6.1 Center bar seal (cylinder end). 
 
  10.6.2 Stop screw seal (cylinder end). 
 
  10.6.3 Housing pressure inlet port. 
 
 10.7 If excessive leakage across the piston is noted, generally a bubble which breaks three 

seconds or less after starting to form, the unit must be disassembled and the cause of 
leakage must be determined and corrected. 

 
 10.8 If an actuator was disassembled and repaired as a result of this procedure, the above 

leakage test must be preformed again. 
 
 10.9 Performance Test - Alternately apply normal operating pressure to each of the pressure inlet 

ports.  The actuator should stroke fully and smoothly in both directions. 
 
11.0 ACTUATOR TESTING - SPRING RETURN ACTUATORS 
 
 11.1 All area where leakage to atmosphere may occur are to be checked using a leak testing 

solution. 
 
 11.2 Before testing for leaks, alternately apply and release pneumatic pressure equal to the rating 

of the actuator to the housing pressure port.  Repeat this cycle five times to allow the seals 
and packings to be exercised, resulting in a service ready condition. 
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 11.3 Apply pneumatic pressure equal to the rating of the actuator to the housing pressure inlet 

port. 
 
 11.4 Apply a leak testing solution to the following areas: 
 
  11.4.1 Cylinder to housing joint. 
 
  11.4.2 Center bar seal and nut (housing end). 
 
  11.4.3 Stop screw seal (housing end). 
 
  11.4.4 Torque plug seals. 
 
  11.4.5 Cylinder pressure inlet port. 
 
 11.5 If excessive leakage across the piston is noted, generally a bubble which breaks three 

seconds or less after starting to form, the unit must be disassembled and the cause of 
leakage must be determined and corrected. 

 
 11.6 If an actuator was disassembled and repaired as a result of this procedure, the above 

leakage test must be preformed again. 
 
 11.7 Performance Test - Alternately apply normal operating pressure to the housing pressure inlet 

port.  The actuator should stroke fully and smoothly in both directions.  A small amount of 
unevenness, during the stroking of the actuator, should be of minimum concern.  This is 
caused by the "buckling" of the spring and the resulting friction with the cylinder wall.  
Should unevenness or jerkiness become too great, it will be necessary to isolate the cause 
and make repairs. 

 
12.0 RETURN TO SERVICE 
 
 12.1 On the spring return actuator if removed, place or reinstall the breather (20) into the cylinder 

port hole. 
 
 12.2 Reinstall the actuator to the valve mounting bracket and valve. 
 
 12.3 Reinstall any piping and accessories that were removed. 
 
 12.4 All accessories, including solenoid valves, positioners, pressure switches, etc., should be 

hooked up at this point and tested for proper operation and replaced if found defective. 
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 12.0  FIGURE NO. 1 - CR30, CR70, CR30-180 & CR70-180 
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13.0  FIGURE NO. 2 - CR30-SR, CR70-SR, CR30-SR-180 & CR70-SR-180 
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