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PREFACE
The procedures included in this book are to be performed in conjunction with the requirements
and recommendations outlined in API Specifications. Any repairs to the equipment covered by
this book should be done by an authorized Cameron service representative. Cameron will not
be responsible for loss or expense resulting from any failure of equipment or any damage to any
property or death or injury to any person resulting in whole or in part from repairs performed
by anyone other than authorized Cameron personnel. Such unauthorized repairs shall also serve
to terminate any contractual or other warranty, if any, on the equipment and may also result in
equipment no longer meeting applicable requirements.
File copies of this manual are maintained. Revisions and/or additions will be made as deemed
necessary by Cameron. The drawings in this book are not drawn to scale, but the dimensions
shown are accurate.
This book covers Cameron products.

Cameron
P.O. Box 1212
Houston, Texas 77251-1212
713-939-2211
http://www.c-a-m.com
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I. GENERAL
• The actuators are delivered with plugged connections, which must remain plugged if
not utilized or must be replugged with the relevant plug or reconnected after any testing operation.
• Keep this manual for future reference.
• Please keep this manual near the actuator so that it is available for consultation.
• For questions or clarifications please contact www.c-a-m.com.
• To get/request new copies of the manual, please contact www.c-a-m.com.
• The manufacturer reserves the right to modify, without prior notice, the characteristics of the equipment described in this publication and is not obligated to update any
products and manuals previously issued.
A. Legend for Safety Symbols
Explanation of Warning Symbols (Where Applicable)

Before carrying out any operation on the actuator, the electric
power supply (if present) must be shut off.

Risk of explosion: before carrying out any operation on the
actuator, the actuator must be isolated from the hydraulic supply
source.

Before carrying out any operation on the actuator, the control
group (if present) must be discharged from the pressure therein
trapped; particular care shall be taken on storage tanks and
pressure filters.

Every operation on the actuator must be performed by qualified
personnel equipped with safety clothes and devices (gloves,
helmet, glasses, etc.).

During the operation on the actuator, the operator must pay
attention to the presence of liquids potentially noxious for the
health and the environment.
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B. Preliminary Verification Upon Receipt of Material

Warning:
Upon receipt of the material:
1. Check the completeness of the supply by referring to the packing list.
2. Carry out a preliminary verification in order to ensure:
a. The integrity of the material and the absence of damages;
b. The integrity of the painting. If necessary, carry out the paint touch-up by following the instructions of the painting specification (please refer to the technical documentation);
c. The presence of the plugs on all the hydraulic and (where present) electric connections.
C. Storage and Preservation

Warning:
If storing the actuator is necessary, the following conditions must be met:
1. Storage Conditions
The actuator must be stored in a warehouse adequately protected against harmful
environment.
The recommended ambient temperature is: Minimum + 5° C (41° F)
Maximum + 40° C (104° F)
2. Preservation Conditions
The following procedures must be performed during storage to assure proper operation of the equipment after installation:
• Keep the actuators lifted off the ground.
• Protect all unpainted parts with grease.
Note: before installing the actuator, perform one complete operation (opening and closing)
to verify it strokes properly.
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D. Proper Lifting, Weights and Dimensions, Fastener Torque Chart

Warning:

Important: These instructions refer to the lifting of the actuator only, not assembled on the
valve.
Do not attempt to lift the actuator-valve assembly by using the lifting points
of the actuator:

No

Yes

The lifting equipment consists of commercial chains and slings of adequate dimensions according to the weight of the actuator (refer to Section Overall Dimensional
Data).
Refer to the following sheets for standard commercial equipment.
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LIFTING DEVICES MAXIMUM WORKLOAD
Chains

ß
WORKING LENGHT

ß
ß






Chain
Diameter
mm

TC9334

CMU/Tonn
1 Arm

CMU/Tonn
2 Arms

CMU/Tonn
3 and 4 Arms

0° < ß < 45º
0° <  < 90º

45° < ß < 60º
90° <  < 120º

0° < ß < 45º
0° <  < 90º

45° < ß < 60º
90° <  < 120º

Factor 1.4

Factor 1.0

Factor 2.1

Factor 1.5

6

1.12

1.6

1.12

2.36

1.7

7

1.5

2.12

1.5

3.15

2.24

8

2

2.8

2

4.25

3

10

3.15

4.25

3.15

6.7

4.75

13

5.3

7.5

5.3

11.2

8

16

8

11.2

8

17

11.8

19

11.2

16

11.2

23.6

17

20

12.5

17

12.5

26.5

19

22

15

21.2

15

31.5

22.4

26

21.2

30

21.2

45

31.5

32

31.5

45

31.5

67

47.5

9

LIFTING DEVICES MAXIMUM WORKLOAD

Load in %

100%

200%

140%
From 7° to 45°

80%

100%
From 45° to 60°

C.M.U.

Width

1T

30

1000

2000

1400

800

1000

1,5 T

50

1500

3000

2100

1200

1500

2T

60

2000

4000

2800

1600

2000

2,5 T

75

2500

5000

3500

2000

2500

3T

90

3000

6000

4200

2400

3000

4T

120

4000

8000

5600

3200

4000

5T

150

5000

10,000

7000

4000

5000

6T

180

6000

12,000

8400

4800

6000

8T

240

8000

16,000

11,200

6400

8000

10 T

300

10,000

20,000

14,000

8000

10,000

15 T

240

15,000

30,000

21,000

12,000

15,000

20 T

300

20,000

40,000

28,000

16,000

20,000
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WORKING LENGTH

Slings

Note: Before starting the lifting operations and in order to prevent any damage to the actuator equipment, ensure the lifting tools are away from the control panel (if present) and
avoid any interference with the ancillaries and/or relevant interconnecting tubing.
Lift the actuator by utilizing the suitable lifting points (indicated in the following drawings with the symbol #).

LIFT POINTS FOR DOUBLE ACTING ACTUATORS

TC9334
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LIFT POINTS FOR SPRING RETURN ACTUATORS
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E. Original Spare Parts
The use of any non-genuine Cameron spare parts by Customer exempts Cameron from any
responsibility for indemnity on claims.
F. Operative Staff
The maintenance-staff assigned to Cameron's Ledeen® products must have the qualified
technical preparation to perform the function. The lack of the above-mentioned preparation, included therein the unavailability to attend adequate training courses by specialized Cameron technicians at its workshop, cannot be charged to the company Cameron,
who will be considered exempt from any responsibility on claims. Also the lack of knowledge, by the operative personnel, of the manuals and instruction books supplied by Cameron in the languages indicated in the supply contract, cannot be imputed to Cameron.
G. Damages Derived From Use
Any damage derived from corrosion, fouling, pollution, oxidation, wear, or gradual deterioration of the materials, for which the customer did not specify the adaptability limits,
will be at the Customer’s own loss.
H. Modification of The Actuator
Damages derived from any modification made by the customer without prior authorization from Cameron, especially if not in accordance to the initial conditions established in
the buying order, will be at the Customer’s own loss.
I. Actuator Disposal
To finally dispose the actuator at the end its operating life, please carry out the following
operations:
• Open the frame enclosure.
• Remove the lubricants taking care not to pollute the environment.
• Clean the frame internally using a mixture of water and degreasing soap.
• Dispose of the cleaning fluid and lubricants extracted from the actuator according to the local laws regarding the disposal of waste material.
• After the actuator’s disposal, all casings must be sent to the scrapping service
(please also refer to the following WARNING).
• In case of replacement of any part, it must be handled and disposed of as listed
in the owner's manual.
If the actuator is provided with spring container:
Warning:

DO NOT OPEN AND/OR FORCE THE SPRING CONTAINER

The spring container contains one or more compressed springs.
A forced or non-controlled opening of the container can cause the non-controlled and
violent ejection of material potentially harmful to people and/or capable of causing damage to property.
TC9334
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The opening and disposal of the spring container must be carried out only by authorized
personnel.
Please contact Cameron in case of any doubt or for further information.
J. Safety of the Power Supply Connection (If Applicable)
Before carrying out any operation on the actuator, check that the power supply is off.
Before connecting the actuator:
• Verify the absence of the power supply and always connect the ground cable to
the actuator first.
• Check that the power supply line characteristics are in accordance with the
nameplate and installation manual data.
K. Safety Recommendations
Check that the ground resistance complies with the limits allowed by the National Laws
relevant to the country where the actuator is installed.
If the actuator is stored/installed in a hazardous area, do not use open flames and/or devices that could cause sparks.
At the end of any intervention on the actuator please check that all the boxes and covers
are properly closed.
The operators assigned to the actuator's maintenance must be authorised personnel or
otherwise must have attended a training course dedicated to the use and maintenance of
the actuator.

TC9334
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OVERALL DIMENSIONAL DATA
DOUBLE ACTING MODELS

B

D

L

L

F

L
H

F

F

T

C

A

Metric
Dimensions
Model

ØA

B

C

ØD

H

T

(kg)

STD
Port Size F

N°
of
Port F

N°
of
Port L

Displacement 90°

Weight

[L]

(mm)

(mm)

(mm)

(mm)

(mm)

(mm)

HS3.5H-DA

199

226

219

160

323

28

42

G 1/4-19 ISO 228-1

4

2

0.3

HS5.5H-DA

208

246

229

180

364

33

59

G 3/8-19 ISO 228-1

4

2

0.6

HS9.5H-DA

284

276

305

210

398

34

90

G 3/8-19 ISO 228-1

4

2

1

HS18.5H-DA

284

339

305

275

467

36

154

G 1/2-14 ISO 228-1

4

2

1.9

HS29.0H-DA

334

371

362

305

545

51

256

G 3/4-14 ISO 228-1

4

2

3

HS38.5H-DA

409

413

437

345

571

50

321

G 3/4-14 ISO 228-1

4

2

4

(lb)

STD
Port Size F

N°
of
Port F

N°
of
Port L

Displacement 90°

Imperial
Dimensions
Model

ØA

B

C

ØD

(in)

T

(in)

[cu in]

(in)

(in)

(in)

HS3.5H-DA

7.8

8.9

8.6

6.3

12.7 1.1

92

G 1/4-19 ISO 228-1

4

2

19.3

HS5.5H-DA

8.2

9.7

9.0

7.1

14.3 1.3

130

G 3/8-19 ISO 228-1

4

2

34.4

HS9.5H-DA

11.2 10.9 12.0

8.3

15.7 1.3

198

G 3/8-19 ISO 228-1

4

2

59.6

HS18.5H-DA 11.2 13.3 12.0 10.8 18.4 1.4

340

G 1/2-14 ISO 228-1

4

2

114.2

HS29.0H-DA 13.1 14.6 14.3 12.0 21.5 2.0

564

G 3/4-14 ISO 228-1

4

2

184.8

HS38.5H-DA 16.1 16.3 17.2 13.6 22.5 2.0

708

G 3/4-14 ISO 228-1

4

2

242.8

TC9334
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OVERALL DIMENSIONAL DATA
SPRING RETURN MODELS

D

B

H

T
C

F

A

F

Metric
Dimensions
Model

ØA

B

C

ØD

H

T

Weight
(kg)

STD
Port Size F

N° of Displacement 90°
[L]
Port F

(mm)

(mm)

(mm)

(mm)

(mm)

(mm)

HS3.5H-SR

220

292

240

285

508

27

131

G 3/8-19 ISO 228-1

2

0.5

HS5.5H-SR

238

349

259

342

583

33

222

G 1/2-14 ISO 228-1

2

0.9

HS9.5H-SR

280

412

301

405

672

31

372

G 1/2-14 ISO 228-1

2

1.5

HS18.5H-SR

335

501

356

494

833

30

698

G 3/4-14 ISO 228-1

2

3

HS29.0H-SR

390

583

418

576

952

50

1068

G 3/4-14 ISO 228-1

2

5.4

HS38.5H-SR

428

645

456

638

1032

44

1420

G 3/4-14 ISO 228-1

2

6.6

Imperial
Dimensions
Model

ØA

B

C

ØD

(in)

T

Weight
(lb)

STD
Port Size F

N° of
Port F

Displacement 90°

(in)

[cu in]

(in)

(in)

(in)

HS3.5H-SR

8.7

11.5

9.4

11.2 20.0 1.1

289

G 3/8-19 ISO 228-1

2

31.1

HS5.5H-SR

9.4

13.7 10.2 13.5 23.0 1.3

489

G 1/2-14 ISO 228-1

2

55

HS9.5H-SR

11.0 16.2 11.9 15.9 26.5 1.2

820

G 1/2-14 ISO 228-1

2

93

HS18.5H-SR

13.2 19.7 14.0 19.4 32.8 1.2

1540

G 3/4-14 ISO 228-1

2

183.4

HS29.0H-SR

15.4 23.0 16.5 22.7 37.5 2.0

2355

G 3/4-14 ISO 228-1

2

330.7

HS38.5H-SR

16.9 25.4 18.0 25.1 40.6 1.7

3131

G 3/4-14 ISO 228-1

2

400.2

TC9334
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II. COMMISSIONING
A. Mounting to Valve

Warning:

Note: No special tools are required for these operations other than Allen wrenches and hexagonal wrenches of the required sizes.
1. Clean the top mounting flange of the valve.
2. Lubricate the shaft of the valve with oil or lightly grease.
3. Ensure the actuator is in the same open or close position of the valve. (If required,
the actuator position can be changed by carefully utilizing its specified hydraulic
supply.)
4. Lift the actuator by following the actuator lifting instructions on page 8.
5. Clean the actuator mounting flange.
6. Position the actuator inline with the valve stem.
7. Carefully slide the actuator over the valve stem.
8. Ensure the dowel pins on the base of the actuator are aligned with their mating
holes as the actuator engages the valve stem and approaches the valve mounting
flange.
9. Install the mounting fasteners through the valve mounting flange and into the
actuator mounting flange. Tighten fasteners per STC1325 on page 17.
10. Inspect actuator for any areas that may need touch-up paint applied.
B. Hydraulic Connections

Warning:

Note: No special tools are required for these operations other than Allen wrenches and hexagonal wrenches of the required sizes.
1. Locate actuator pressure ports. Refer to Dimensional Data on page 15 and 16 for
location and size of ports.
2. After locating and selecting the desired pressure port(s) to be used, clean the surface area around the selected port(s).
3. Remove applicable plug(s) and attached hydraulic supply connection(s).
4. Hydraulic fluid to be mineral oil with 142-143 viscosity index per ISO 2909.

TC9334
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III. TRAVEL STOP ADJUSTMENT
Warning:

Note: No special tools are required for this operations other than Allen wrenches and hexagonal wrenches. For the spring return models, a spanner wrench will also be required.
When the actuator is shipped separate from the valve, it will be necessary to adjust the
open and close travel stop on the actuator to accurately position the valve. As a result, the
preliminary travel stop adjustment that was established during function testing at the factory
will need to be changed utilizing the following procedure:
A. Double Acting Models
(Refer to Drawing 9E-1KAX55E600000 on Page 27 and the Images Below)
Locate top flange cover (item 120) on top of actuator.
Note: If a limit switch was installed on the top of the actuator, it must be removed from the
top flange cover before proceeding.
Loosen and remove the hex head cap screws (item 230) from the top flange cover.

TC9334
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1. Open Travel Adjustment for DOUBLE ACTING Models as follows:
a. Locate the large raised hex in the center of the top flange cover (item 120).
b. Using the correct wrench size, rotate the raised hex of the top flange cover to
change the upward travel of the piston (item 20). Rotate the hex clockwise to reduce the travel or counterclockwise to increase the travel of the actuator for the
precise valve opening position.

c. When the final opening position is attained, IF the close travel stop does NOT
need adjusting, proceed directly to Step 3, Reinstalling Top Flange Cover on
page 21. Otherwise, continue to Step 2, Close Travel Adjustment.
2. Close Travel Adjustment for DOUBLE ACTING Models:
a. Raise the top flange cover (item 120) away from the top of the actuator. This
will disengage the top flange cover from the drive pins (item 220) and end stop
bushing (item 100).
b. Place the top flange cover (item 120) away from the top of the actuator and in a
safe position nearby before proceeding to the next step.
c. Raise the hex shaped end stop bushing (item 100) completely out of end stop
tube (item 70).

TC9334
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d. Rotate the hex shaped end stop bushing (item 100) 180 degrees and reinsert
into end stop tube (item 70).
e. Using the correct wrench size, rotate the hex shaped end stop bushing (item
100) to change the downward travel of the piston (item 20). Rotate the hex
shaped end stop bushing clockwise to reduce the travel or counterclockwise to
increase the travel of the actuator for the precise valve closing position.
f. When the final closing position is attained, raise the hex shaped end stop bushing (item 100) completely out of end stop tube.
g. Rotate the hex shaped end stop bushing 180 degrees and reinsert into end stop
tube. The close (lower) travel stop (item 80) will now be locked in its current
position.

TC9334
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h. Retrieve the top flange cover (item 120) and proceed to Step 3, Reinstalling Top
Flange Cover on Double Acting Models.
3. Reinstalling Top Flange Cover on DOUBLE ACTING Models:
a. Rotate the top flange cover (item 120) until the position indicator plate (item
160) is returned to its proper position, being realigned with the open and close
position of the valve. (The open marking on the indicator plate will be pointing parallel with pipeline while the close marking on the indicator plate will be
pointing perpendicular to the pipeline.)
b. Lower the top flange cover (item 120) reengaging the cover with the drive pins
(item 220) and realigning the bolt holes of the top flange cover (item 120) with
the threaded holes in the top flange (item 50) of the actuator.
c. Install the hex head cap screws (item 230) through the top flange cover (item
120) and into the top flange (item 50). Tighten fasteners per table STC1325 on
page 17.
d. The open (upper) travel stop (item 60) will now be locked in its current position.
e. Reinstallation of the top flange cover (item 120) is now complete.
Note: If a limit switch was installed on the top of the actuator, it can now be reattached to
the top flange cover .

TC9334
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B. Spring Return Models
(Refer to Drawings 9E-1KBX95E60000, 9E-2KBX55E600000 and 9E-2K90KB9500100 on
Pages 35-37 and Images Below)
Utilizing drawing 9E-2K90KB9500100, locate top cover (item 20) on top of actuator.
Note: If a limit switch was installed on the top of the actuator, it must be removed from the
top flange cover before proceeding.
Loosen and remove hex head cap screws (item 170) from the top cover (item 20).
Raise the top cover (item 20) away from the top of the actuator. This will disengage the
upper position indicator shaft (item 80) from the lower position indicator shaft (item 90).
Place the top cover (item 20) and upper position indicator shaft (item 80) away from the
top of the actuator and in a safe position nearby before proceeding to the next step.
Note: Ensure the upper position indicator shaft (item 80) is protected from accidental damage.
1. Open Travel Adjustment for SPRING RETURN FAIL CLOSE Actuators:
a. Locate on the inside diameter of end stop (item 30) two screws (item 200).
Loosen both set screws to allow free rotation of end stop (item 30).
b. Using the spanner wrench, rotate end stop (item 30) clockwise to reduce the
travel or counterclockwise to increase the travel of the actuator piston (item 70)
for the precise valve opening position.
c. When the final opening position is attained, tighten both set screws (item 200).
The open (upper) travel stop (item 60) will now be locked in its current position.
d. IF the close travel stop does NOT need adjusting, proceed directly to Step 3, Reinstalling Top Flange Cover. Otherwise, continue to Step 2, Close Travel Adjustment.

TC9334

23

2. Close Travel Adjustment for SPRING RETURN FAIL CLOSE Actuators:
Note: Before adjusting the close (lower) travel stop (item 50), it will be necessary to provide a
small volume of pressurized hydraulic fluid to the actuator. This will enable the actuator
piston (item 70) to slightly move upward, relieving the spring load from the close travel
stop (item 50) so it can be adjusted as needed.
a. Utilizing drawing 9E-2K90KB9500100, locate the hex shaped end stop locking
insert (item 50) in the center of the actuator.
b. Raise the hex shaped end stop locking insert (item 50) completely out of the
actuator. This movement will result in its disengagement from the end stop tube
(item 110) shown on drawing 9E-2KBX55E600000, allowing it to be unlocked for
adjustment .
c. Rotate the hex shaped locking insert (item 50) 180 degrees and reinsert into end
stop tube (item 110).
d. Using the correct wrench size, rotate the hex shaped locking insert (item 50) to
change the downward travel of piston (item 70). Rotate the hex shaped end
stop locking insert (item 50) clockwise to reduce the travel or counterclockwise
to increase the travel of the actuator for the precise valve closing position.
e. When the final closing position is attained, raise the hex shaped locking insert
(item 50) completely out of the actuator. This movement will result in the disengagement of the hex shaped locking insert (item 50) from the end stop tube
(item 110).
f. Rotate the hex shaped locking insert (item 50) of drawing 9E-2K90KB9500100
180 degrees and reinsert into end stop tube (item 110) of drawing 9E2KBX55E600000, ensuring the internal spline is engaged.
g. The close (lower) travel stop (item 50) will now be locked in its current position.
h. Retrieve the top cover (item 20) with the upper position indicator shaft (item 80)
and proceed to Step 3, Reinstalling Top Flange Cover on Spring Return Models.

TC9334
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3. Reinstalling Top Flange Cover on SPRING RETURN Models:
a. Lower top cover (item 20) while guiding the upper position indicator shaft (item
80) through the I.D. of the end stop locking insert (item 50).
b. As the top cover (item 20) approaches the top of the actuator, ensure the female drive slot on the lower end of the upper indicator shaft (item 80) engages
the drive pin (item 230) of drawing 9E-2KBX55E600000 on the top of the lower
indicator shaft (item 90).
c. Rotate top cover (item 20) of drawing 9E-2K90KB9500100 until the position
indicator plate (item 90) is returned to its proper position, being realigned with
the open and close position of the valve. (The open markings on indicator plate
(item 90) will be pointing parallel with pipeline while close marking on the indicator plate (item 90) will be pointing perpendicular to the pipeline.)
d. Realign bolt holes of top cover (item 20) with threaded holes in the top of actuator.
e. Install hex head cap screws (item 170) through top cover (item 20) and into the
top flange. Tighten fasteners per attached table STC1325 on page 17.
f. Reinstallation of top flange cover (item 20) is now complete.
Note: If a limit switch was installed on the top of the actuator, it can now be reattached to
the top flange cover .
C. Verification of Position Indicator

Warning:
Note: No special tools are required for these operations other than Allen wrenches and hexagonal wrenches of the required sizes.
a. Position Indicator Alignment
Verify the correct indication of the actuator position by the local position indicator
as follows:
• OPEN when the actuator is in open position. Pointer will be parallel to
the pipeline.
• CLOSED when the actuator is in closed position. Pointer will be indicating
perpendicular to the pipeline

TC9334
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IV. MAINTENANCE
Warning:

Note: No special tools are required for these operations other than Allen wrenches and hexagonal wrenches of the required sizes.
A. Routine
1. Ordinary maintenance on the actuator is not required provided that:
a. The actuator has been properly stored before installation.
b. The installation onto the valve has been carried out correctly.
c. The adjustments have been performed correctly.

V. DISASSEMBLY AND REASSEMBLY
Warning:

Note: No special tools are required for these operations other than Allen wrenches and hexagonal wrenches of the required sizes.
Note: An RFID tag has been provided on all actuators that identifies each actuator with a
unique number. As a result, when any disassembly process is undertaken, all components removed from within the actuator assembly must be reinstalled within that specific actuator during the reassembly process. DO NOT mix components from one actuator
assembly with those of a different actuator assembly.

TC9334

26

TC9334

27

TC9334

28

A

DETAIL A - B
SAME FOR BOTH VERSION

ALIGN THIS MARK WITH
REF. HOLE ON FRAME
WHEN INSERTING
TORQUE HUB

TORQUE HUB WITH INVOLUTE SPLINE FOR VALVE STEM

D NAVONE

ESTIMATED
WEIGHT:

118.4 LBS
53.7 KG

INITIAL USE B/M:

APPROVED BY:

DATE

29 Jul 13

DATE

29 Jul 13

DATE

29 Jul 13

DO NOT SCALE
DRAWN BY:
MATERIAL & HEAT TREAT CHECKED BY:

SURFACE TREATMENT

SHEET

1 OF 1

02

INVENTOR - A3

REV:

FLOW
CONTROL
HS DA ASSEMBLING REFERENCE MARKS
SPLINE/KEY GROOVE CONFIGURATION

CAMERON

THIS DRAWING AND THE CONFIDENTIAL TRADE SECRET INFORMATION ON IT ARE THE PROPERTY OF CAMERON. POSSESSION DOES NOT CONVEY ANY
RIGHTS TO DISCLOSE, REPRODUCE OR USE SAME FOR ANY PURPOSE OTHER THAN THAT GRANTED BY EXPRESS WRITTEN PERMISSION OF CAMERON.
THIS DRAWING IS TO BE RETURNED TO CAMERON UPON ITS REQUEST OR COMPLETION OF AUTHORIZED USE.

B

TORQUE HUB WITH KEY GROOVE FOR VALVE STEM

A. Double Acting Models
(Refer to Drawing 9E-1KAX55E600000)
1. Disassembly:
All hydraulic fluid must be drained from within the actuator before starting the
disassembly process. A suitable draining container will be needed with a volume
capable of holding the displacement of the actuator (+ 25% additional) as defined
on page 14).
Lift the actuator in a horizontal orientation over the draining container, ensuring
the plugged (item 340) supply pressure ports point downward towards the draining
container. On the top side of the actuator frame (item 10), remove all tube fittings
or plugs (item 340) from the supply pressure ports to aid in fluid drainage. On the
bottom side of the actuator frame, slowly remove all plugs (item 340), allowing
hydraulic fluid to flow from inside the actuator into the draining container. Keep
actuator in this position until all fluid is completely drained.
Place actuator assembly on a suitable work bench in a vertical orientation resting
on its bottom surface.
Note: Before starting disassembly, ensure spare parts seal kit is available as indicated on page
45.
Note: If bearing replacement is expected, contact Cameron for additional instructions.
a. Removing Position Indicator and Upper End Stop:
1.)

Remove hex head cap screws (item 230) from the top flange cover (item 120).

2.)

Raise the top flange cover away from the top of the actuator. This will disengage the top flange cover from the drive pins (item 230) and end stop bushing (item 100). The position indicator seal (item 410) can now be removed
from the top flange. Place the top flange cover on table away from the
actuator.

3.)

If desired, the position indicator (item 130) and shaft (item 110) may be
removed from the top flange cover by loosening screw (item 200), removing
the indicator (item 130) and sliding the shaft free from indicator and through
the top flange cover.

4.)

Lift the hex shaped end stop bushing (item 100) completely out of the end
stop tube (item 70). Place the end stop bushing on table away from actuator.

5.)

Rotate upper end stop counterclockwise (item 60) until completely disengaged from top flange (item 50). If needed, the top cover can be used to assist in the rotation of the upper end stop. Place upper end stop on table away
from actuator.

6.)

If desired, upper end stop internal seal (item 450) and piston guide sliders
(item 440) can be removed. In addition, upper end stop external backup ring
(item 420) and seal (item 430) can be removed.

7.)

Rotate actuator 180 degrees allowing it to rest on the top flange fasteners
(item 240) before proceeding to the next step.

b. Removing Bottom Flange and Torque Hub Subassembly:
1.)
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Remove threaded pins (item 140) with seals (item 510) from frame. Place pins
on table away from actuator.
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2.)

Rotate bottom flange counterclockwise (item 40) until completely disengaged
from frame. Place bottom flange on table away from actuator.

3.)

If desired, bottom flange internal seal (item 520) and guide sliders (item 530)
can be removed. In addition, bottom flange external backup ring (item 470)
and seal (item 480) can be removed.

4.)

Lift torque hub (item 30) subassembly until its external helical spline is completely disengaged from internal helical spline of piston (item 20).

Note: Torque hub will rotate while being lifted.
5.)

Remove torque hub subassembly from actuator. This subassembly includes
lower end stop (item 80), end stop tube (item 70) and central shaft (item 90).
Place subassembly in a horizontal orientation on table away from actuator.

6.)

Remove lower bearing (item 290) from journal of torque hub (item 30). Place
on table away from actuator.

7.)

Remove socket head cap screw (item 270) from within torque hub that retains
the central shaft.

8.)

Slowly pull end stop tube (item 70) with central shaft (item 90) and lower end
stop (item 80) until completely disengaged from torque hub.

9.)

Pull central shaft (item 90) from end stop tube (item 70) until completely disengaged. Place central shaft on table away from actuator.

10.)

Remove lower end stop (item 80) from end stop tube (item 70) by rotating
the end stop until completely disengaged. Place both components on the
table away from the actuator.

11.)

If desired, remove rotating shaft seal (item 450) located within upper bore of
torque hub (item 30).

12.)

Remove upper bearing of torque hub (item 290) from within frame. Place on
table with lower bearing of torque hub and away from actuator.

13.)

If desired, remove guide glider (item 500) located within frame.

14.)

Rotate actuator 180 degrees allowing it to rest on bottom flange before proceeding to next step.

c. Removing Top Flange and Piston:
1.)

Remove top flange fasteners (item 240) and place on table away from actuator.

2.)

Lift top flange (item 50) from frame and place on table away from actuator.

3.)

If desired, remove top flange seal (item 470) and backup ring (item 460) from
top flange.

4.)

If desired, remove lift lugs (item 250) from top flange.

5.)

Install lift bolts in piston (item 20) and slowly lift. Piston will rotate as raised
until its external helical spline is completely disengaged from the internal
helical spline of the frame (item 10).

Note: Take care during piston removal process to ensure the piston does not contact the
frame bore causing damage.
6.)
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Place piston on table away from the actuator.
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7.)

If desired, remove internal piston seal (item 450) and piston guide sliders
(item 440).

8.)

If desired, remove external piston seal (item 490) and piston guide sliders
(item 480).

9.)

Disassembly of the actuator is complete.

2. Reassembly:
Place the actuator frame (item 10) on a suitable work bench in a vertical orientation with the actuator resting on its base.
a. Installing Piston:
1.)

Locate piston (item 20). Place piston on work bench beside actuator frame in
a vertical orientation with the helical spline down.

2.)

Locate internal piston seal (item 450) and piston guide sliders (item 440). Install piston seal and sliders in their grooves within the piston.

3.)

Locate external piston seal (item 490) and install seal in its groove on the outside of the piston.

4.)

Lift piston and align over bore of actuator frame.

Note: Take care during piston insertion process to ensure the piston does not contact the
frame bore causing damage.
5.)

Slowly lower piston into the bore of the actuator frame ensuring the helical
spline of the piston engages the helical spline within the actuator frame.

Note: The engagement of the piston helical spline and frame helical spline has no specific
requirement for orientation. The piston will slowly rotate as it continues to be lowered,
but stop lowering the piston when the first guide slider groove approaches the top of
the frame.
6.)

Locate piston guide sliders (item 480). Install sliders in their grooves on the
outside of the piston.

7.)

Ensure leading edge of first piston guide slider (item 480) properly enters the
frame. As the piston continues to be lowered, ensure the external piston seal
(item 490) properly enters the frame. Continue lowering the piston, ensuring
the leading edge of the second piston guide slider properly enters the frame.

8.)

Continue lowering the piston until it is completely within the actuator frame,
but STOP lowering the piston when the top of the piston is slightly under the
top of the frame.

Note: The top of the piston MUST NOT be more than 3mm (1/8”) below the top of the frame.
b. Installing Top Flange:
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1.)

Locate top flange (item 50).

2.)

Locate top flange seal (item 470) and backup ring (item 460). Install seal and
backup ring in groove.

3.)

Locate lifting lugs (item 250) and install on circumference of top flange.

4.)

Lift top flange and align over bore of actuator frame.

5.)

Slowly lower top flange, ensuring the seal and backup ring properly enter the
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actuator bore. Ensure pressure port of top flange (item 50) is aligned with
pressure ports located on side of frames (item 10).
6.)

Locate top flange fasteners (item 240) and install through top flange. As the
fasteners are tightened, the top flange will be pulled to the actuator frame
and push the piston slightly downward. Tighten fasteners per table STC 1325
on page 17.

c. Installing Torque Hub Subassembly:
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1.)

Lift the actuator frame and rotate 180 degrees, allowing it to rest on the top
flange of the actuator.

2.)

Locate guide glider (item 500). Lower guide glider down the internal area of
the frame installing it in its groove.

3.)

Locate torque hub (item 30). Place torque hub on work bench beside actuator
frame in a vertical orientation with the helical spline upward.

4.)

Locate rotating shaft seal (item 450). Install shaft seal in its groove within the
torque hub.

5.)

Locate hex shaped lower end stop (item 80).

6.)

Locate end stop tube (item 70). Place threaded end of stop tube into lower
end stop and completely engage threads until rotation stops.

7.)

Insert hex shaped end stop directly into hex shaped pocket of torque hub.

8.)

Locate central shaft (item 90). Insert wrench flat end of central shaft into
stop tube. When wrench flat on base of central shaft is properly engaged
into torque hub, spline on top of central shaft will also be aligned to engage
spline of end stop tube.

9.)

Place the torque hub subassembly in a horizontal orientation. Ensure central
shaft (item 90) remains engaged with the torque hub during this process.

10.)

Locate socket head cap screw (item 270) for central shaft. Insert cap screw
into base of torque hub subassembly and thread into central shaft. Tighten
per table STC 1325 on page 17.

11.)

Lift torque hub subassembly to a vertical orientation over upper end of actuator frame with end stop tube downward.

12.)

Locate torque hub bearings (item 290). Lower one bearing into bearing seat
of actuator frame.

13.)

Slowly lower torque hub subassembly into actuator frame and piston.

14.)

Carefully insert the end stop tube into the inner bore of the piston. Use caution not to damage the gliders (item 440) or seal (item 450) during this process.

15.)

As the external helical spline of the torque hub approaches the internal helical spline of the piston, ensure the locator holes on the frame base (item 10)
and OD of torque hub are aligned. Refer to illustration on page 28.

16.)

Engage the helical splines with a rotational movement.

17.)

Continue to lower the torque hub, allowing a continued rotational engagement until both splines are fully engaged.

18.)

Slide second hub bearing (item 290) over end of torque hub.
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d. Installing Bottom Flange:
1.)

Locate bottom flange (item 40).

2.)

Locate bottom flange internal gliders (item 530) and seal (item 520). Install
gliders and seal into internal grooves of bottom flange.

3.)

Locate bottom flange backup ring (item 470) and seal (item 480). Install seal
and backup ring into external grooves of bottom flange.

4.)

Lift bottom flange to a vertical orientation over actuator frame with external
seals facing towards the actuator frame.

5.)

Center bottom flange over end of torque hub and carefully lower onto
torque hub.

6.)

Use caution not to damage gliders and seals as they are being crossed.

7.)

As external thread of bottom flange approaches internal thread of frame,
engage the threads with a rotational movement.

8.)

Continue to rotate bottom flange until fully engaged and pin holes in bottom flange are aligned with pin holes in actuator frame.

9.)

Insert threaded pins (item 140) with seals (item 510) into frame and tighten
per table STC 1325 on page 17.

10.)

Rotate the actuator 180 degrees, allowing it to rest on the bottom flange of
the actuator.

e. Installing Upper End Stop:
1.)

Locate upper end stop (item 60).

2.)

Locate upper end stop internal seal (item 450) and piston guide sliders (item
440). Install seal and sliders in their grooves within the upper end stop.

3.)

Locate upper end stop back-up ring (item 420) and seal (item 430). Install seal
and backup ring into external grooves of upper end stop.

4.)

Locate dowel pins (item 220). Install pins in top of upper end stop.

Note: Ensure tapped hole in dowel pins (for pin removal) are facing outward.
5.)

Lift upper end stop to a vertical orientation over actuator frame with pins
facing upward.

6.)

Center upper end stop over end stop tube (item 70) and slowly lower.

7.)

Use caution not to damage gliders and seals as they are being crossed.

8.)

As external thread of upper end stop approaches internal thread of top
flange (item 50), engage the threads with a rotational movement. If needed,
top flange cover (item 120) can be used to assist rotation of upper end stop.

9.)

Continue to rotate upper end stop until fully engaged and flush with top of
actuator.

f. Installing Position Indicator:
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1.)

Locate hex shaped end stop bushing (item 100) and insert into top of end
stop tube (item 70).

2.)

Locate position indicator shaft (item 110) and insert into top of central shaft
(item 90).

3.)

Locate seal (item 410) for top flange cover. Install within groove of top flange
cover.
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4.)

Locate top flange cover (item 120) and hex head cap screws (item 230).

5.)

Locate rotary seal for position indicator shaft (item 400) and carefully install
in top flange cover.

6.)

Rotate the top flange cover until the position indicator plate (item 160) is
returned to its proper position, being realigned with the open and close position of the valve. (The open marking on the indicator plate will be pointing
parallel with the pipeline while close marking on the indicator plate will be
pointing perpendicular to the pipeline.)

7.)

Lower the top flange cover, carefully passing the rotary seal over the position
indicator shaft and reengaging the cover with the drive pins.

8.)

Realign the bolt holes of the cover with the threaded holes in the top flange
(item 50) of the actuator.

9.)

Install the hex head cap screws (item 230) through the top flange cover and
into the top flange. Tighten fasteners per table STC1325 on page 17.

10.)

The open travel stop will now be locked in its current position.

11.)

Locate the position indicator (item 130) and install on top of the position
indicator shaft.

12.)

Refill actuator with acceptable hydraulic fluid and purge.

13.)

Install plugs (item 340) where applicable in supply pressure ports of actuator.

14.)

Reassembly of the actuator is now complete.
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TORQUE HUB WITH KEY GROOVE FOR VALVE STEM

B. Spring Return Models
(Refer to Drawings 9E-1KBX95E600000, 9E-2KBX55E600000 and 9E-2K90KB9500100)
1. Disassembly:
Warning: Before starting any disassembly, adjust the lower travel stop to allow maximum piston travel in the downward position relieving spring tension. Refer to Close Travel
Adjustment for SPRING RETURN FAIL CLOSE Actuators on page 24.
Note: Before starting disassembly, ensure spare parts seal kit is available as indicated on page
46.
The spring return actuator (refer to drawing 9E-1KBX95E600000) consists of two
completely independent subassemblies. The frame subassembly (item 10) and the
spring cartridge (item 20).
For spring return models, there should only be a very small residual amount of
hydraulic fluid within the actuator. However, it is always advisable to ensure all
hydraulic fluid has been drained from within the actuator before starting the disassembly process. A suitable draining container will be needed with a volume capable
of holding the displacement of the actuator (+ 25% additional) as defined on page
11).
Lift the actuator in a vertical orientation over the draining container, ensuring the
plugged supply pressure ports are located directly over the draining container.
Slowly remove both plugs (item 360 of drawing 9E-2KBX55E600000) allowing
hydraulic fluid to flow from inside the actuator into the draining container. Keep
actuator in this position until all fluid is completely drained.
Place actuator assembly on a suitable work bench in a vertical orientation resting
on its bottom surface.
a. Removing Position Indicator and Upper End Stop (Refer to Drawing 9E2K90KB9500100):
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1.)

Remove hex head cap screws (item 170) from the top cover (item 20).

2.)

Raise the top cover away from the top of the actuator. This will disengage
the top cover (item 20), micro switch adaptor (item 10) and the flexible indicator shaft (item 80) from the end stop locking insert (item 50). Position indicator seal (item 130) can now be removed from the top surface of the spring
cartridge. Place top cover and associated components on a table away from
the actuator.

3.)

If desired, the micro switch adaptor (item 10) and indicator shaft (item 80)
may be removed from the top cover by loosening bolts (item 210) and removing position indicator (item 40) and snap ring (item 110) and sliding micro
switch adaptor free from position indicator and through top cover.

4.)

If desired, the micro switch adaptor shaft seal (item 120) can also be removed
after completing the previous step.

5.)

Lift the hex shaped end stop locking insert (item 50) completely out of the
frame. Place end stop bushing on a table away from the actuator.

6.)

Loosen upper end stop set screws (item 200). Rotate upper end stop (item 30)
counterclockwise until completely disengaged from spring cartridge (item
100). Place upper end stop on a table away from actuator.
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7.)

Rotate the actuator 180 degrees allowing it to rest on the top surface of the
spring container. Remove the lifting eye (item 230) if necessary.

b. Removing Frame from Spring Cartridge (Refer to Drawings 9E-1KBX95E600000
and 9E-2KBX55E600000):
1.)

Loosen frame fasteners (item 290) in an alternative sequence that allows the
frame to be uniformly relieved of the spring preload.

Note: Spring preload will be completely relieved while fasteners are still engaged. Place fasteners on a table away from the actuator.
2.)

Raise frame subassembly (item 10) completely out of spring cartridge subassembly (item 20). Place frame subassembly on work bench away from spring
cartridge subassembly in a vertical orientation, resting on its bottom flange.

c. Removing Spacer from Piston (Refer to Drawing 9E-2KBX55E600000):
1.)

Remove end stop plate fasteners (item 260) and place on a work bench away
from the actuator.

2.)

Using tapped holes in spacer, pull spacer (item 120) upwards to remove. End
stop plate (item 30) will also be removed with space.

3.)

Slide end stop plate (item 30) through spacer (item 120) to separate. Place on
a work bench away from actuator.

4.)

If desired, frame seal (item 200) and guide glider (item 180) can be removed
from over the frame.

5.)

Rotate actuator 180 degrees allowing it to rest on the top surface of the
frame closing flange.

d. Removing Bottom Flange and Torque Hub Subassembly:
1.)

Remove threaded pins (item 130) with seals (item 220) from frame. Place pins
on a table away from actuator.

2.)

Rotate the bottom flange (item 40) counterclockwise until completely disengaged from frame. Place bottom flange on a table away from actuator.

3.)

If desired, bottom flange internal seal (item 320) and guide sliders (item 170)
can be removed. In addition, bottom flange external backup ring (item 300)
and seal (item 190) can be removed.

4.)

Slowly lift and remove torque hub (item 60) subassembly from actuator. This
subassembly includes lower end stop (item 50), end stop tube (item 110), indicator shaft (item 90), fastener (item 270), seal (item 310), and cylindrical pin
(item 230). Place subassembly in a horizontal orientation on table away from
frame.

5.)

Remove lower bearing (item 350) from journal of torque hub (item 60). Place
on a table away from the actuator.

e. Removing Position Indicator and Upper End Stop from Torque Hub:
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1.)

Remove socket head cap screw (item 270).

2.)

Slowly pull end stop tube (item 110) with indicator shaft (item 90) and lower
end stop (item 50) until completely disengaged from torque hub (item 60).

3.)

Pull indicator shaft (item 90) from end stop tube (item 110) until completely
disengaged. Place central shaft on a table away from actuator.
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4.)

Remove lower end stop (item 50) from end stop tube (item 110) by rotating
the end stop until completely disengaged. Place both components on the
table away from the actuator.

5.)

If desired, remove the rotating shaft seal (item 310) located within upper
bore of torque hub (item 60) and cylindrical pin (item 230) from indicator
shaft (item 90).

6.)

Remove upper bearing of torque hub (item 350) from within frame. Place on
a table with lower bearing of torque hub and away from actuator.

7.)

If desired, remove torque hub wiper ring (item 340) from within frame.

8.)

Rotate actuator frame 180 degrees allowing it to rest on the bottom surface
of the frame flange.

f. Removing Upper Frame Flange and Piston:
1.)

Remove frame flange fasteners (item 280). Place on a work bench away from
actuator.

2.)

Raise frame closing flange (item 20) away from frame (item 10). Place frame
flange on a work bench away from actuator.

3.)

Using tapped holes in piston (item 60), slowly lift piston completely out of
frame (item 10).

Note: When removing piston, take care not to damage frame bore with piston splines. Place
piston in a vertical orientation on work bench away from frame, resting on the base of
the piston.
4.)

If desired, remove internal piston seal (item 310) and piston guide sliders
(item 160).

5.)

If desired, remove external piston seal (item 330) and piston guide sliders
(item 150).

6.)

Disassembly of the actuator is complete.

2. Reassembly (Refer to Drawing 9E-2KBX55E600000):
Place the actuator frame (item 10) on a suitable work bench in a vertical orientation with the frame resting on its bottom surface.
a. Installing Piston and Upper Frame Flange:
1.)

Locate piston (item 70) and install internal piston seal (item 310) and piston
guide sliders (item 160).

2.)

Locate and install external piston seal (item 330) and piston guide sliders
(item 150).

3.)

Using tapped holes in piston (item 70), lift and position over the top of actuator frame (item 10), aligned with the frame bore.

4.)

Slowly lower piston (item 70) down into the frame bore.

Note: The engagement of the piston spline and frame spline has no specific requirement for
orientation. Use caution to ensure the external straight spline on the piston does not
contact the frame bore. Use caution when the internal piston guide slider and seal are
passing over the end stop tube. Use caution when the external piston guide slider and
seal are being inserted into the frame bore.
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5.)

Continue lowering the piston until it is completely within the actuator frame,
but STOP lowering the piston when the top of the piston is slightly under the
top of the frame.

Note: The top of the piston MUST NOT be more than 3mm (1/8”) below the top of the frame.
6.)

Locate frame upper flange (item 20) and install guide glider (item 180).

7.)

Raise upper flange and position over the top of frame, aligned with the
frame bore.

8.)

Slowly lower the upper flange over top of frame until contact occurs with
piston.

9.)

Rotate upper flange (item 20) as required to align clearance holes in upper
flange with tapped holes in frame.

10.)

Locate fasteners (item 280) and install all fasteners except in two holes that
are 180 degrees apart.

Note: These two holes will be used later with the piston insertion tool. Tighten fasteners according to table STC 1325 on page 17.
11.)

Rotate frame (item 10) 180 degrees, allowing it to rest in a vertical orientation on the top surface of upper flange before proceeding to next step.

b. Installing Torque Hub Subassembly and Bottom Flange:
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1.)

Locate torque hub wiper ring (item 340) and install in groove within frame.

2.)

Locate upper bearing (item 350) and install within frame.

3.)

Locate the torque hub (item 60) and place in vertical orientation with the
helical spline upward.

4.)

Locate rotating shaft seal (item 310). Install rotating shaft seal in groove
within the torque hub (item 60).

5.)

Locate the lower end stop (item 50) and end stop tube (item 110). Install
lower end stop onto end stop tube by rotating the end stop until completely
engaged.

6.)

Insert hex shaped end stop directly into hex shaped pocket of torque hub.

7.)

Locate indicator shaft (item 90) complete with cylindrical pin (item 230).
Insert wrench flat end of central shaft into stop tube. Ensure wrench flat on
base of central shaft is properly engaged into wrench flat of torque hub.

8.)

Carefully reposition torque hub from vertical to horizontal position. Ensure
indicator shaft (item 90) remains totally engaged in torque hub during this
process.

9.)

Locate socket head cap screw (item 270) and install within torque hub (item
60) to secure indicator shaft. Tighten fastener according to table STC 1325 on
page 17.

10.)

Rotate end stop tube (item 110) counterclockwise until end stop (item 50) is
fully retracted into the hex pocket of the torque hub.

11.)

Carefully raise torque hub subassembly in a vertical orientation over the center of the frame (item 10) with the end stop tube (item 110) pointing downward.
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12.)

Slowly lower torque hub subassembly into frame.

13.)

As the external helical spline of the torque hub approaches the internal helical spline of the piston, ensure the locator holes on the frame base (item 10)
and OD of torque hub (item 60) are aligned. Refer to illustration on page 38.

14.)

Engage the helical splines with a rotational movement until fully engaged.

15.)

Locate lower bearing (item 350) and install on torque hub journal.

16.)

Locate bottom flange (item 40) and install internal seal (item 320) and guide
sliders (item 170).

17.)

Locate and install bottom flange external backup ring (item 300) and seal
(item 190).

18.)

Slowly install bottom flange (item 40) over torque hub journal, rotating bottom flange clockwise until completely engaged with frame and pin holes
within bottom flange are aligned with pin holes within frame.

19.)

Locate threaded pins (item 130) with seals (item 220) and install in frame to
secure the bottom flange.

20.)

Carefully rotate the actuator 180 degrees, resting on its bottom surface in a
vertical orientation.

21.)

Locate spacer (item 120) and carefully slide spacer past glider (item 180) and
continue until contacting piston.

22.)

Locate end stop plate (item 30) and end stop plate fasteners (item 260).

23.)

Insert end stop plate into spacer and lower until it contacts piston.

24.)

Align holes in spacer with tapped holes in piston. Insert and tighten fasteners
(item 260) according to table STC 1325 on page 17.

25.)

Locate insertion tool (see figures on page 44) and position over piston spacer.
Align holes of insertion tool over the two holes in closing flange where the
two fasteners were not installed.

26.)

Insert tie rods through insertion tool and through closing flange and tighten
into frame.

27.)

Slide flat washers over tie rods, coming to rest on top of insertion tool.

28.)

Thread hex nuts onto tie rods and rotate until contacting flat washers.

29.)

Tighten hex nuts equally, applying a uniform load to the piston spacer to
push the piston downward. Continue until downward movement stops.

30.)

Remove tie rods and insertion tool.

31.)

Install two fasteners (item 280) where tie rods were removed. Tighten fasteners according to table STC 1325 on page 17.

32.)

Install seal (item 200) over frame until seated against frame flange.

c. Installing Frame into Spring Cartridge (Refer to Drawings 9E-1KBX95E600000
and 9E-2KBX55E600000):
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1.)

Ensure the spring cartridge subassembly (item 100) is positioned in a vertical
orientation, resting on its top surface.

2.)

Rotate frame subassembly (item 10) 180 degrees in a vertical orientation.

3.)

Raise the frame subassembly and position directly over opening in spring
cartridge.
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4.)

Slowly lower frame subassembly into spring cartridge subassembly until completely engaged.

Note: Frame flange will not be flush with base of spring cartridge due to the spring preload
that is required.
5.)

Locate and install frame fasteners (item 290). Tighten fasteners in a manner
that allows the frame to be uniformly pulled to the spring cartridge. Tighten
according to table STC 1325 on page 17.

6.)

Rotate frame and spring assembly 180 degrees before proceeding to the next
step.

d. Installing Upper End Stop and Position Indicator (Refer to Drawing 9E2K90KB9500100):
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1.)

Locate upper end stop (item 30) and end stop set screws (item 200).

2.)

Install set screws in upper end stop, ensuring set screws do not protrude beyond threads of upper end stop.

3.)

Thread upper end stop (item 30) into top of spring cartridge by using a clockwise rotation. Continue rotation of upper end stop until completely engaged
and level with top surface of actuator.

4.)

Tighten upper end stop set screws (item 200).

5.)

Locate hex shaped end stop locking insert (item 50). Install locking insert into
end stop tube (item 110 of drawing 9E-2KBX55E600000) within frame subassembly.

6.)

If the micro switch adaptor (item 10) and flexible shaft (item 80) were removed from top cover (item 20), it must be reassembled. Install seal (item
120) onto micro switch adaptor (item 10). Assure flexible shaft to the micro
switch adaptor by means of elastic pin (item 160) Slide micro switch adaptor
(item 10) through top cover (item 20) from bottom to top and attach snap
ring (item 110).

7.)

Install position indicator (item 40) onto micro switch adaptor and secure by
tightening fastener (item 210).

8.)

Locate and install position indicator seal (item 130) on the top surface of the
spring cartridge.

9.)

To install top cover on actuator, slowly lower the flexible indicator shaft (item
80) down through end stop locking insert (item 50) until it engages drive pin
(item 230 on drawing 9E-2KBX55E600000).

10.)

Rotate top cover (item 20) to properly orient open and close indicator tags
and bolt holes of top cover with threaded holes on top of actuator.

11.)

Install hex head cap screws (item 170) through top cover (item 20) into top of
actuator. Tighten fasteners according to table STC 1325 on page 17.

12.)

Install lifting eye (item 230) on spring cartridge (item 100).

13.)

Install plugs (item 360 of drawing 9E-2KBX55E600000).

14.)

Reassembly of the actuator is now complete.
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VI. SPARE PARTS
A. Actuator Soft Goods Replacement for Double Acting Models
Equipment Tool Kit Code 9E-2TSKA00000N0

Note: Torque values are printed on the wrench.
Frame Assembly (Refer to Drawing 9E-1KAX55E600000 on Page 27):
• Item 400, qty. 1
• Item 410, qty. 1
• Item 420, qty. 1
• Item 430, qty. 1
• Item 440, qty. 4
• Item 450, qty. 3
• Item 460, qty. 2
• Item 470, qty. 2
• Item 480, qty. 2
• Item 490, qty. 1
• Item 500, qty. 1
• Item 510, qty. 2
• Item 520, qty. 1
• Item 530, qty. 2
B. Actuator Soft Goods Replacement for Spring Return Models
Equipment Tool Kit Code 9E-2TSKB00000N0

Note: Torque values are printed on the wrench.
The above wrench kit contains all tie rods, nuts and washers required to perform operations indicated in drawing on page 45.
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Frame Subassembly (Refer to Drawing 9E-2KBX55E600000 on Page 36).
• Item 150, qty. 2
• Item 160, qty. 2
• Item 170, qty. 2
• Item 180, qty. 1
• Item 190, qty. 1
• Item 200, qty. 1
• Item 220, qty. 2
• Item 300, qty. 1
• Item 310, qty. 2
• Item 320, qty. 1
• Item 330, qty. 1
• Item 340, qty. 1
C. Spring Cartridge Subassembly (Refer to Drawing 9E-2K90KB9500100 on Page 37).
• Item 120, qty. 1
• Item 130, qty. 1
• Item 160, qty. 1
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VALVES & MEASUREMENT
3250 Briarpark Drive, Suite 300
Houston, Texas 77042
Tel 281.499.8511
For more information on CAMERON actuators:
www.c-a-m.com/ValveAutomation
ValveAutomation@c-a-m.com
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At Cameron, we are committed ethically, financially and personally to a working environment
where no one gets hurt, nothing gets harmed.
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