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5.3-2	 Push/Pull Valve Removal – 
One Cartridge Valve
1	 Fully extend the faceplate.

WARNING: Before removing any hoses, 
relieve pressure in the hydraulic system.  
With the truck off, open the truck auxiliary 
control valve(s) several times in both 
directions.

2	 Disconnect, tag and plug the hoses from the valve 
fittings.

3	 Remove the capscrews securing the valve to the arm.  
For reassembly, tighten the capscrews to a torque of 
11-15 ft.-lbs. (15-20 Nm).
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5.3-3	 Valve Service
IMPORTANT: Service that valve in a clean work area.

1	 Remove the valve from the attachment as described in 
Section 5.3-1.

2	 Remove fittings, plugs and cartridges.

3	 Clean all parts with clean solvent. Remove any burrs or 
sharp edges with emery cloth

4	 For reassembly, reverse the above procedures except 
as follows:

Install new O-rings and back-up rings on the 
cartridges.

Lubricate the cartridges with STP or petroleum jelly 
prior to reassembly. 

Tighten all fittings and cartridges to a torque of 
10-15 ft.-lbs. (14-19 Nm).

•

•

•
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PUSH/PULL
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5.3-4	 Load Push/Pull Valve 
Sequence Adjustment
The gripper bar should be adjusted to operate as follows:

Faceplate Extend – Gripper bar fully retracted (up) when 
the faceplate reaches full extension.

Faceplate Retract – Gripper bar fully down before the 
faceplate retracts.

1	 Loosen a cartridge adjustment locknut.  Operate the 
truck at half throttle.

2	 Adjust the screw so the gripper bar is fully retracted 
when the faceplate reaches full extension.  Operate the 
faceplate through several cycles to confirm the setting.  
Tighten the locknut.
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One Cartridge Valve
Faceplate Retract – Gripper bar fully 
down before the faceplate retracts.

1 Loosen the valve cartridge adjustment 
locknut. Operate the truck at half 
throttle.

2 Adjust the screw for the gripper bar to 
be fully lowered before the faceplate 
retracts. Operate the faceplate 
through several cycles to confirm the 
setting. Tighten the locknut.
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PUSH/PULL
(One Cartridge Valve)

2

1

Faceplate
Retracts

Gripper Bar
Fully Down

Turn CW to lower sooner, 
CCW to lower later.
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5.4	 Cylinders
5.4-1	 Gripper Cylinder Removal

1	 Remove the gripper assembly from the faceplate as 
described in Section 5.2-2.

2	 Lay the assembly on the floor with the cylinders 
exposed.

3	 Disconnect the tubes or hoses from the cylinder fittings.

4	 Drive out the anchor pins from the cylinder base and 
rod.

5	 For reassembly, reverse the above procedures except 
as follows:

Check tube or hose clearances with tips of arms.•

43 A

B

C

D

WARNING: Before removing any hoses, 
relieve pressure in the hydraulic system.  
With the truck off, open the truck auxiliary 
control valve(s) several times in both 
directions.
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5.4-3	 Sideshift Cylinder Removal
1	 Fully extend the faceplate.

2	 Remove the attachment from the truck as described in 
Section 5.1.

NOTE: Units with hose hook up to the sideshift cylinder, 
have the cylinder base attached to the stationary anchor 
plate.

3	 Disconnect the hoses and/or tubes from the cylinder 
fittings.  Tag hoses or tubes for reassembly.

4	 Remove the cotter pins from the cylinder anchor pins.  
Remove the anchor pins.

5	 For reassembly, reverse the above procedures.

WARNING: Before removing any hoses, 
relieve pressure in the hydraulic system.  
With the truck off, open the truck auxiliary 
control valve(s) several times in both 
directions.

PP1055.eps 4
3

Stationary
Anchor Plate

4

5.4-2	 Push/Pull Cylinder Removal
1	 Fully extend the faceplate.

2	 Disconnect the hose ends from the cylinder fittings.  Tag 
and plug the hoses for reassembly.

3	 Remove the crossover tubes from the cylinder fittings.

4	 Remove the capscrews fastening the cylinder anchor 
pins to the arms.  For reassembly, clean and dry 
capscrews. Apply Loctite 242 (blue) and tighten to a 
torque of:

Eyepin Capscrews – 8-10 ft.-lbs. (11-13 Nm)
Retainer Capscrews – 19-21 ft.-lbs. (26-28 Nm)

5	 Drive out anchor pins.

6	 For reassembly, reverse the above procedures except 
as follows:

Make sure the cylinder tubes do not interfere with the 
secondary arms when they close. 

•

WARNING: Before removing any hoses, 
relieve pressure in the hydraulic system.  
With the truck off, open the truck auxiliary 
control valve(s) several times in both 
directions.
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5.4-5	 Sheet-SavTM Cylinder Removal
1	 Extend the faceplate to gain access to cylinder.

2	 Disconnect the hoses or tubes from the cylinder fittings.  
Tag hoses or tubes for reassembly.

3	 Remove the cotter pins and clevis pins from the cylinder.

4	 For reassembly, reverse the above procedures.

WARNING: Before removing any hoses, 
relieve pressure in the hydraulic system.  
With the truck off, open the truck auxiliary 
control valve(s) several times in both 
directions.

PP1557.eps

4
Cotter Pin

Clevis Pin

5.4-4	 Hydraulically Positioned 
Platen Cylinder Removal
1	 Fully extend the faceplate.

2	 Remove the attachment from the truck as described in 
Section 5.1.

3	 Disconnect the hoses or tubes from the cylinder fittings.  
Tag hoses or tubes for reassembly.

4	 Remove the chain link cotter pins and pins from the 
cylinder rods.

5	 Remove the capscrews fastening the cylinder to the 
frame.  For reassembly, tighten the capscrews to a 
torque of 13-15 ft.-lbs. (18-20 Nm).

6	 For reassembly, reverse the above procedures.

WARNING: Before removing any hoses, 
relieve pressure in the hydraulic system.  
With the truck off, open the truck auxiliary 
control valve(s) several times in both 
directions.

PP1050.eps

43 5
Cylinder
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5.4-6	 General Cylinder Service 
Procedures
Cylinder Disassembly

Clamp the cylinder in a soft-jawed vise.  Clamp at the 
extreme base end only.  Never clamp at the middle of 
the cylinder shell or on the rod sealing area.

Place the piston and retainer in a soft-jawed vise 
to remove the seals.  Pry the seals up with a blunt 
screwdriver.  Cut the seal to remove. 

CAUTION: Do not scratch the seal grooves. 

•

•

Cylinder Inspection
Inspect the rod, piston and retainer for nicks or burrs.  
Minor nicks and burrs can be removed with emery cloth.  
If they cannot be remove with emery cloth, replace the 
part.

Inspect the cylinder shell bore.  Remove any minor 
nicks and burrs with a butterfly hone.  If they cannot 
be removed with the butterfly hone, the shell must be 
replaced.

Inspect the outside of the shell for any defects that 
could weaken its performance when under pressure.  
Replace if necessary.

•

•

•

Cylinder Reassembly
Lubricate all new seals with petroleum jelly before 
installing.

Install new seal on a piston or retainer by hooking one 
side of the seal in the groove and pushing it over the 
piston or retainer. 

NOTE: Polishing the chamfer angle will allow the seal to 
slide into the groove much easier.  Use 400-grit emery 
cloth to polish.

Note the direction of the U-cup seals.  If they are 
installed backwards, the seals will not seal properly.  
Refer to the illustration of the cylinder being serviced.

Reassemble the rod assembly by sliding the retainer on 
first, then the piston assembly.  Install and tighten the 
piston retaining nut before sliding the rod assembly into 
the shell.

For ease of installment, use petroleum jelly inside 
cylinder shell, piston OD, and retainer ID, as needed.

•

•

•

•

•

RC0319.eps
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5.4-7	 Push/Pull Cylinder Service
Read the General Cylinder Service Procedures for Cylinder 
Disassembly in Section 5.4-5.

1	 Use a claw type spanner wrench to remove the 
retainer.  For reassembly, tighten the retainer to a torque 
of 225-275 ft.-lbs. (305-372 Nm).

2	 Pull the rod assembly from the shell.

3	 Remove the nut fastening the piston to the rod.  Remove 
the retainer from the rod.  For reassembly, tighten the 
piston nut to a torque of 120-130 ft.-lbs. (162-176 Nm).

4	 Remove all seals.

5	 For reassembly, reverse the above procedures including 
the following items:

Read the General Service procedures for Inspection 
and Reassembly in Section 5.4-5.

Note the direction of the U-cup seals.  If installed 
backwards, the seal will not work properly.  See the 
illustration for correct seal placement.

Use the piston seal loader to install the piston/rod 
assembly into the shell.

•

•

•

AC1434.eps
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5.4-8	 Gripper Cylinder Service
Read the General Cylinder Service Procedures for Cylinder 
Disassembly in Section 5.4-5.

1	 Remove the snap ring from the retainer.  Tap the retainer 
into the cylinder bore.  Use a screwdriver to tap on the 
retaining ring and turn it sideways.

2	 Pull the rod assembly from the shell.

3	 Remove the nut fastening the piston to the rod.  Remove 
the retainer from the rod.  For reassembly, tighten the 
piston nut to a torque of 40-45 ft.-lbs. (54-61 Nm).

4	 Remove all seals.

5	 For reassembly, reverse the above procedures including 
the following items:

Read the General Service procedures for Inspection 
and Reassembly in Section 5.4-5.

Note the direction of the U-cup seals.  If installed 
backwards, the seal will not work properly.  See the 
illustration for correct seal placement.

Use the piston seal loader to install the piston/rod 
assembly into the shell.

•

•

•
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5.4-9	 Hydraulic Positioned Platen 
Cylinder Service
Read the General Cylinder Service Procedures for Cylinder 
Disassembly in Section 5.4-5.

1	 Unthread the retainers.  For reassembly, tighten the 
retainers to a torque of 58-66 ft.-lbs. (80-90 Nm).

2	 Pull the rod assemblies from the shell.

3	 Remove all seals.

4	 For reassembly, reverse the above procedures including 
the following items:

Read the General Service procedures for Inspection 
and Reassembly in Section 5.4-5.

Note the position of the seals.  See the illustration for 
correct seal placement.

•

•

1
2
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5.4-10	 Sideshift Cylinder Service
Read the General Cylinder Service Procedures for 
Cylinder Disassembly in Section 5.4-5.

1	 Remove the snap ring from the retainer.  Tap the 
retainer into the cylinder bore.  Use a screwdriver to 
tap on the retaining ring and turn it sideways.

2	 Pull the rod assembly from the shell.

3	 Remove the nut fastening the piston to the rod.  
Remove the retainer from the rod.  For reassembly, 
tighten the piston nut to a torque of 40-45 ft.-lbs. 
(54-61 Nm).

4	 Remove all seals.

5	 For reassembly, reverse the above procedures 
including the following items:

Read the General Service procedures for 
Inspection and Reassembly in Section 5.4-5.

Note the position of the seals.  See the illustration 
for correct seal placement.

•

•
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5.4-11	 Sheet-SavTM Cylinder Service
Read the General Cylinder Service Procedures for Cylinder 
Disassembly in Section 5.4-5.

1	 Remove the snap ring from the retainer.  Tap the retainer 
into the cylinder bore.  Use a screwdriver to tap on the 
retaining ring and turn it sideways. 

CAUTION:  Do not scratch the cylinder bore.

2	 Pull the rod assembly from the cylinder.

3	 To remove the piston, clamp the rod assembly in a vise on 
the clevis end as shown.  

CAUTION:  Do not clamp on the cylinder rod sealing 
surface.

4	 Remove the piston nut and remove the piston from the 
cylinder rod.  For reassembly, tighten the piston nut to a 
torque of 75 ft.-lbs. (100 Nm).

5	 For Reassembly, reverse the above procedures including 
the following:

Read the General Service procedures for Inspection 
and Reassembly in Section 5.4-5.

Note the position of the seals.  See the illustration for 
correct seal placement.

•

•
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5.4-12	 Push/Pull Cylinder Bushing 
Service
1 Remove the cylinders from the attachment as described in 

Section 5.4-2.

2	 Remove the bushings from the cylinder using a bushing 
driver.

If you do not have a bushing driver, a tool can be 
fabricated for bushing removal.  See the tool illustrated 
for bushing driver dimensions.

3	 For reassembly, reverse the above procedures except as 
follows.

Install new bushings using the bushing driver.

CAUTION: The bushings may be damaged if installed 
without a bushing driver.

•

•
PP0712.eps

PP0713.eps
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5.5	 Bearings
5.5-1	 Bearing Lubrication

The upper bearings will require lubrication with chassis 
grease every 500 hours of operation.  Apply waterproof 
chassis grease (Whitmore Onmi-Task EP2 or NLGI grade 
2) at the zerk fitting lube points shown.  Sideshift to expose 
the upper fittings.

5.5-2	 Bearing Service
1	 Remove the attachment from the truck as described in 

Section 5.1.

2	 Disconnect the sideshift cylinder anchor pins from the 
frame and anchor bracket.

3	 Screw out the setscrews to remove the anchor bracket 
from the frame.

4	 Remove the upper bearing segments.  Replace both 
bearing segments if either one is worn to less than 1/16 
in. (1.5 mm) thick on the black surface.

5	 Measure the exposed thickness of the lower bearings.  
If the thickness is less than 1/16 in. (1.5 mm), replace 
both bearings. 

NOTE: The bearings have a tight press fit into the 
bearing pockets and must be driven in.

6	 For reassembly, reverse the above procedures except 
for the following special instructions. 

Clean the frame upper hook and lower bearing 
pockets of any built-up grease.

After the attachment is mounted on the truck, apply 
grease to the zerk fittings as described in Section 
5.5-1.

•

•

PP1051.eps
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5.6	 Hydraulic Faceplate 
Stop

5.6-1	 Adjustment
1	 Extend the faceplate to expose the stop mechanism.  

Pull outward on the selector and turn to the required 
stop position.  The selector should be turned so the 
corresponding adjusting capscrew will contact the lever 
on the stop valve. 

2	 Adjust the faceplate position by loosing the selector 
locknut and turning the capscrew (counterclockwise to 
decrease the distance to the platen tips or clockwise 
to increase the distance to the platen tips).

5.6-2	 Stop Valve Service
1	 Extend he faceplate to gain access to the stop valve.

2	 Disconnect, tag and plug the hose or tube from the 
valve fittings.  Remove the capscrews fastening the stop 
valve to the arm.

3	 Remove the cartridge, plunger and spacer.  Remove the 
small O-ring and back-up ring using an O-ring removal 
tool.

CAUTION: Do not damage the inner valve surfaces.

4	 Remove the plug and actuator.

5	 Wash the components with cleaning solvent and blow 
dry.

6	 Lubricate all internal components with STP prior to 
reassembly. 

7	 For reassembly, reverse the above procedures.

WARNING: Before removing any hoses, 
relieve pressure in the hydraulic system.  
With the truck off, open the truck auxiliary 
control valve(s) several times in both 
directions.

PP1064.eps
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Align Tips 12

Dedicated Push/Pull

QFMTM Push/Pull

4 in. (10 cm)
OR
10 in. (25 cm)

5.7	 Platens
5.7-1	 Platen Width Adjustment

QFMTM Push/Pulls – The platens are adjustable to 
provide  4 in. (10 cm) or 10 in. (25 cm) spacing between 
the platens.  Remove the platen capscrews and align 
the platens with the alternate set of holes.  Tighten the 
capscrews to a torque of 48-52 ft.-lbs. (65-70 Nm).

Dedicated Push/Pulls – The platen are adjustable to 
provide 4 in. (10 cm) to 12 in. (30 cm) spacing between the 
platens.  Pull up the spring lock on the top of the platen.  
Adjust the platen to the desired position.  Engage the 
spring lock in the bar notch.

5.7-2	 Platen Tip Adjustment
Platen tips should align within .25 in. (6 mm).  Add shims to 
raise the lower platen tip up even with the other tip.

1	 Remove the lower hook capscrews and hook on 
the platen the low tip.  For reassembly, tighten the 
capscrews to a torque of 118-125 ft.-lbs. (160-170 Nm).

2	 Raise the platen tip to insert shims between the back 
of the platen and frame lower hook bar.  Add shims as 
required to align the tips.

3	 For reassembly, reverse the above procedure.



686455-R2

ERVICES

77

5.8	 Solenoid Valve
5.8-1	 Solenoid Valve Service

IMPORTANT: Service the valve in a clean work area.

1	 Disconnect the wires and diode from the coil terminals.

2	 Remove the coil end cover from the valve assembly.  
Remove the coil.  Note the position of the coil terminals 
in relation to the valve ports for reassembly.

3	 Install the new coil and end cover making sure the 
terminals are positioned correctly.

4	 For reassembly, reverse the above procedures except 
as follows:

See the electrical schematic in Section 4.6 for correct 
wire and diode installation.

•

RC0686.eps
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