SECTION 4 - BOOM & PLATFORM

SOFT TOUCH ONLY

If Soft Touch only is selected in machine setup (refer to Table
6-2), machine will treat the Soft Touch/SkyGuard override
switch as if it is a Soft Touch switch.

SKYGUARD NOT SELECTED IN MACHINE SETUP

If the SkyGuard system is installed on the machine, but no
option is selected in the machine setup (refer to Table 6-2),
SkyGuard sensor status will be ignored. No function cutout or
reversal will be implemented.

Diagnostics & Troubleshooting

If SkyGuard does not function when the sensor is engaged,
first verify the configuration under the

MACHINE SETUP: SKYGUARD OPTION menu using the hand-
held Analyzer. Ensure the selected configuration matches the
actual system installed on the machine. If not, select the cor-
rect configuration, then verify operation.

Additionally, use the handheld analyzer to navigate to the
DIAGNOSTICS: FEATURES > SKYGUARD INPUTS menu to
determine additional SkyGuard fault information.

Engage the SkyGuard sensor and observe the Analyzer to
determine if the switch/relay closes.

If the status of the switch/relay remains OPEN while the Sky-
Guard sensor is actively engaged, it is possible the sensor has
failed and should be replaced immediately.

If the status of the switch/relay remains CLOSED while the Sky-
Guard sensor is actively engaged, a power or ground wire may
not be making good contact or may be loose or broken. Addi-
tionally, there is a low probability that both relays may have
failed.

If the switch/relay status is in disagreement, then one may
have failed or is not installed correctly. In this case, the
machine will be inoperable.

FAULT CODES
Refer to Table 6-12 for more fault code information

« 0039 - SkyGuard switch activation fault
+ 2563 - switch disagreement fault

Table 4-2. SkyGuard Function Table

Drive Drive steer | Swin Tower Tt\ir;:r Boom B:i:tm Boom | Boom Jib Lift Basket | Basket
Forward | Reverse 9| Lt Up Lift Up Tele Out | Teleln Level | Rotate
Down Down

R¥/C** R C R R C R R R C C C C

R=Indicates Reversalis Activated

(=Indicates Cutoutis Activated

*DOS Enabled

** DOS Not Enabled, machineis driving straight without steering,and any other hydraulicfunctionis active

Note: If SkyGuard is enabled with the Soft Touch system, functions will cut out instead of reversing.
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

SECTION 5. BASIC HYDRAULICS INFORMATION & SCHEMATICS

5.1 LUBRICATING O-RINGS IN THE HYDRAULIC 2. Holding the fitting over the hydraulic oil container,
SYSTEM brush an even film of oil around the entire o-ring in the
fitting, making sure the entire o-ring is completely satu-

rated.

When assembling connectors in the hydraulic that use o-ring
fittings, it is necessary to lubricate all fittings with hydraulic oil
prior to assembly. To lubricate the fittings, use one of the fol-
lowing procedures.

NOTE: All O-ring fittings must be pre-lubricated with hydraulic oil
prior to assembly.

Cup and Brush

The following is needed to correctly oil the o-ring in this man-
ner:

+ A small container for hydraulic oil.

+ Small paint brush. 3. Turn the o-ring on the other side of the fitting and
repeat the previous step, ensuring the entire o-ring is
coated with hydraulic oil.

1. Hold the fitting in one hand while using the brush with
the other hand to dip into the container. Remove excess
hydraulic oil from the brush so an even film of oil is
applied on the o-ring.
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

Dip Method Spray Method

NOTE: This method works best with Face Seal o-rings, but will This method requires a pump or trigger spray bottle.
work for all o-ring fitting types.
1. Fill the spray bottle with hydraulic oil.

The following is needed to correctly oil the o-ring in this man-

ner: 2. Hold the fitting over a suitable catch can.

. 3. Spray the entire o-ring surface with a medium coat of
« A small leak proof container. ol

- Sponge cut to fit inside the container.
A small amount of hydraulic oil to saturate the sponge.

1. Place the sponge inside the container and add hydraulic
oil to the sponge until it is fully saturated.

2. Dip the fitting into the sponge using firm pressure.
Upon lifting the fitting, a small droplet will form and drip
from the bottom of the fitting. This should signify an
even coating of oil on the fitting.

Brush-on Method

This method requires a sealed bottle brush.

1. Fill the bottle with hydraulic oil.

2. Using slight pressure to the body of the spray bottle,
invert the bottle so the brush end is in the downward

position.
3. O-ring Boss type fittings will require more pressure in 3. Brush hydraulic oil on the entire o-ring, applying an
able to immerse more of the fitting into the saturated even coat of oil.

sponge. This will also cause more oil to be dispersed
from the sponge.
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

5.2 HYDRAULIC CYLINDERS
Slave Cylinder

DISASSEMBLY

NOTICE

DISASSEMBLY OF THE CYLINDER SHOULD BE PERFORMED ON A CLEAN WORK
SURFACE IN A DIRT FREE WORK AREA.

1. Connect a suitable auxiliary hydraulic power source to
the cylinder port block fitting.

A WARNING

DO NOT FULLY EXTEND CYLINDER TO THE END OF STROKE. RETRACT CYLINDER
SLIGHTLY TO AVOID TRAPPING PRESSURE.

2. Operate the hydraulic power source and extend the cyl-
inder. Shut down and disconnect the power source.
Adequately support the cylinder rod, if applicable.

3. Remove counterbalance valve and fittings from the cyl-
inder port block. Discard o-rings.

4. Place the cylinder barrel into a suitable holding fixture.

ROD SUPPORT

/ PROTECTED ROD CLAMP

BARREL CLAMP

SUPPORT TABLE

Figure 5-1. Cylinder Barrel Support
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5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

CYLINDER BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS X

CYLINDER HEAD

Figure 5-2. Capscrew Removal

6. _Attach a suitable pulling device to the cylinder rod port
block end or cylinder rod end, as applicable.

NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

7. With the barrel clamped securely, apply pressure to the
rod pulling device and carefully withdraw the complete
rod assembly from the cylinder barrel.

ROD SUPPORT

SUPPORT TABLE

Figure 5-3. Cylinder Rod Support
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

*Torque to 9ft.Ibs. (12Nm)
**Torque to 35ft. Ibs. (48 Nm)
***Torque to 50-55ft.Ibs. (68-75Nm)

1684228 E
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(Capscrew
Tapered Bushing
Bushing

Head

Barrel

o Y e NS

o

Rod

Plug

Plug

Piston
GuidelockRing

.
12.
13.
14.
15.

BackupRing
WearRing
WasherRing
BackupRing
0-ring

Figure 5-4. Slave Cylinder

0-ring
(Capscrew
Hydrolock Seal
Wiper Seal
Rod Seal

21. TubeSpacer
22. Counterbalance Valve
23. Counterbalance Valve
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

8. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

9. Remove capscrew from drilled holes.

10. Insert the capscrews in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrews until the bushing is loosen on the piston.

11. Remove the bushing from the piston.

PISTON
TAPERED
ROD BUSHING
CAPSCREW
Figure 5-5. Tapered Bushing Removal

12. Screw the piston counterclockwise, by hand, and
remove the piston from cylinder rod.

13. Remove and discard the piston o-rings, guidelock rings,
hydrolock seals, and backup rings.

14. Remove piston spacer from the rod.

15. Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-rings, backup rings,
rod seals, and wiper seals.

3121651

CLEANING AND INSPECTION

1.

10.

11.

Clean all parts thoroughly in an approved cleaning sol-
vent.

Inspect the cylinder rod for scoring, tapering, ovality, or
other damage. If necessary, dress rod with Scotch Brite
or equivalent. Replace rod if necessary.

Inspect threaded portion of rod for excessive damage.
Dress threads as necessary.

Inspect inner surface of cylinder-barrel tube for scoring
or other damage. Check inside diameter for tapering or
ovality. Replace if necessary.

Inspect piston surface for damage and scoring and for
distortion. Dress piston surface or replace piston as nec-
essary.

Inspect threaded portion of piston for damage. Dress
threads as necessary.

Inspect seal and o-ring grooves in piston for burrs and
sharp edges. Dress applicable surfaces as necessary.

Inspect cylinder head inside diameter for scoring or
other damage and for ovality and tapering. Replace as
necessary.

Inspect seal and o-ring grooves in head for burrs and
sharp edges. Dress applicable surfaces as necessary.

Inspect cylinder head outside diameter for scoring or
other damage and ovality and tapering. Replace as nec-
essary.

If applicable, inspect rod and barrel bearings for signs of
correct excessive wear or damage. Replace as necessary.

a. Thoroughly clean hole, (steel bushing) of burrs, dirt
etc. to facilitate bearing installation.

b. Inspect steel bushing for wear or other damage. If
steel bushing is worn or damaged, rod/barrel must
be replaced.

¢. Lubricate inner side of steel bushing prior to bear-
ing installation.

d. Using an arbor of the correct size, carefully press the
bearing into steel bushing.
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

NOTE:

Install pin into the composite bearing dry. Lubrication is
not required with nickel plated pins and bearings.

STEEL

BUSHING COMPOSITE

BEARING

ARBOR m

12.

13.

14.

15.

5-6

Figure 5-6. Composite Bearing Installation

Inspect spacer for burrs and sharp edges. If necessary,
dress inside diameter surface with Scotch Brite or equiv-
alent.

If applicable, inspect port block fittings and holding
valve. Replace as necessary.

Inspect the oil ports for blockage or the presence of dirt
or other foreign material. Repair as necessary.

If applicable, inspect piston rings for cracks or other
damage. Replace as necessary.

ASSEMBLY

NOTE: Prior to cylinder assembly, ensure that the proper cylinder

seal kit is used. See your JLG Parts Manual.
NOTE: Apply a light film of hydraulic oil to all components prior to
assembly.

1. A special tool is used to install a new rod seal into the
applicable cylinder head gland groove.

ROD SEAL

Seal Tool#

1" #7004275
11/2" #7002476
2" #7002826

CYLINDER HEAD

Figure 5-7. Rod Seal Installation

NOTICE

WHEN INSTALLING NEW SEALS, ENSURE SEALS ARE INSTALLED PROPERLY.
IMPROPER SEAL INSTALLATION COULD RESULT IN CYLINDER LEAKAGE AND
IMPROPER CYLINDER OPERATION.

BRING BACKUP o WASHER
RNG ¢ry  RING
WEAR RING WIPER
SEAL

Figure 5-8. Cylinder Head Seal Installation
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

2. Use a soft mallet to tap a new wiper seal into the appli-
cable cylinder head gland groove. Install a new wear
ring into the applicable cylinder head gland groove.

WEAR
SEAL

SEAL CYLINDER
AD

MALLET

Note: When installing wiper seal ensure seal is installed
properly. Install seal so that the flat part of seal is facing
into head.

Figure 5-9. Wiper Seal Installation

3. Place a new o-ring and backup ring in the applicable
outside diameter groove of the cylinder head.

10" RING CYLINDER

BACKUP
RING

Figure 5-10. Installation of Head Seal Kit

4. |Install washer ring onto rod, carefully install the head
gland on the rod, ensuring that the wiper and rod seals
are not damaged or dislodged. Push the head along the
rod to the rod end, as applicable.

5. Install spacer onto rod.

6. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to piston as possi-
ble.

7. Place a new o-ring and backup rings in the inner piston
diameter groove.

8. Carefully thread the piston on the cylinder rod and hand
tight, ensuring that the o-ring and backup rings are not
damaged or dislodged.

9. Thread piston onto rod until it abuts the spacer end and
install the tapered bushing.
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NOTE: When installing the tapered bushing, piston and mating
end of rod must be free of oil.

10. Assemble the tapered bushing loosely into the piston
and insert capscrews through the drilled holes in the
bushing and into the tapped holes in the piston.

PISTON

TAPERED
BUSHING

ROD
CAPSCREW

Figure 5-11. Tapered Bushing Installation

11. Tighten the capscrews evenly and progressively in rota-
tion to 9 ft. Ibs. (12 Nm).

12. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4 in. in diameter) as follows:

a. Place the shaft against the cylinder rod and in
contact with the bushing in the spaces between the
capscrews.

b. Tap each space once; this means the tapered
bushing is tapped 3 times as there are 3 spaces
between the capscrews.

PISTON

CAPSCREW

TAPERED

ROD BUSHING

BRASS SHAFT

Figure 5-12. Seating the Tapered Bearing
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

13. Rotate the capscrews evenly and progressively in
rotation to 9 ft. Ibs. (12 Nm).

14. Remove the cylinder rod from the holding fixture.

NOTICE

WHEN INSTALLING HYDROLOCK PISTON SEALS, ENSURE SEALS ARE
INSTALLED PROPERLY. REFER TO HYDROLOCK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

D 2222 KKK

PISTON REF.

Figure 5-13. Hydrolock Piston Seal Installation

15. Place new hydrolock seal and guidelock rings in the
outer piston diameter groove. (A tube, with 1.D. slightly
larger than the O.D. of the piston is recommended to
install the solid seal).

GUIDELOCK

RING  LyproLOCK
SEAL O-RING B’?ﬁfg P

\

= Rjj====gglilii

Figure 5-14. Piston Seal Kit Installation
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16.

Position the cylinder barrel in a suitable holding fixture.

NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

17.

18.

With barrel clamped securely, and while adequately sup-
porting the rod, insert the piston end into the barrel cyl-
inder. Ensure that the piston loading hydrolock seals and
guidelock rings are not damaged or dislodged.

Continue pushing the rod into the barrel until the cylin-
der head gland can be inserted into the barrel cylinder.

?w PISTON
/@ / /ROD SPACER

BARREL @ / WASHER RING
F /
@ ROD

/ HEAD
/\

%o
%Q?&/\

CAPSCREVV/ \g&

19.

20.

21.

Figure 5-15. Rod Assembly Installation

Apply JLG Threadlocker P/N 0100011 to the socket head
capscrew and secure the cylinder head gland using the
washer ring and capscrews. Torque capscrews to

35 ft. Ibs. (50 Nm).

After the cylinder has been reassembled, the rod should
be pushed all the way in (fully retracted) prior to the re-
installation of any holding valve or valves.

Install the counterbalance valves and fittings in the rod
port block, using new o-rings as applicable. Torque
valve to 50-55 ft. Ibs. (68-75 Nm).
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

Upright Level Cylinder

DISASSEMBLY

NOTICE

DISASSEMBLY OF THE CYLINDER SHOULD BE PERFORMED ON A CLEAN WORK
SURFACE IN A DIRT FREE WORK AREA.

1. Connect a suitable auxiliary hydraulic power source to
the cylinder port block fitting.

A WARNING

DO NOT FULLY EXTEND CYLINDER TO THE END OF STROKE. RETRACT CYLINDER
SLIGHTLY TO AVOID TRAPPING PRESSURE.

2. Operate the hydraulic power source and extend the cyl-
inder. Shut down and disconnect the power source.
Adequately support the cylinder rod, if applicable.

3. Remove the counterbalance valve and fittings from the
cylinder port block. Discard o-rings.

4. Place the cylinder barrel into a suitable holding fixture.

ROD SUPPORT

PROTECTED ROD CLAMP

Figure 5-16. Cylinder Barrel Support
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5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

CYLINDER BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS X

CYLINDER HEAD

Figure 5-17. Capscrew Removal

6. _Attach a suitable pulling device to the cylinder rod port
block end or cylinder rod end, as applicable.

NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

7. With the barrel clamped securely, apply pressure to the
rod pulling device and carefully withdraw the complete
rod assembly from the cylinder barrel.

ROD SUPPORT

SUPPORT TABLE

Figure 5-18. Cylinder Rod Support
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5-10

P

5***

22**

*Torque to 50-55 ft. Ibs. (68-75 Nm)

**Torque to 601t. Ibs. (81Nm)
***Torque to 300ft. Ibs. (407 Nm)

1684497 C

(U, I ST NG R

Rod

Barrel

Head
WasherRing
(Capscrew

Piston 1.
Tapered Bushing 12.
Counterbalance Valve 13.
Counterbalance Valve 14.
Plug

Plug

Bushing
GuidelockRing
Hydrolock Seal

WasherRing
Backup Ring

. Wiper
. RodSeal

Figure 5-19. Upright Level Cylinder

19.
20.
21.
22.

Wear Ring
0-ring
BackupRing
(Capscrew
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

10.

11.

Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

Remove capscrew from drilled holes.

Insert the capscrews in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrews until the bushing is loosen on the piston.

Remove the bushing from the piston.

PISTON

TAPERED
BUSHING

ROD
CAPSCREW
Figure 5-20. Tapered Bushing Removal
12. Screw the piston counterclockwise, by hand, and

remove the piston from cylinder rod.

13. Remove and discard the piston o-rings, guidelock rings,
hydrolock seals, and backup rings.

14. Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-rings, backup rings,
rod seals, and wiper seals.
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CLEANING AND INSPECTION

1.

10.

11.

Clean all parts thoroughly in an approved cleaning sol-
vent.

Inspect the cylinder rod for scoring, tapering, ovality, or
other damage. If necessary, dress rod with Scotch Brite
or equivalent. Replace rod if necessary.

Inspect threaded portion of rod for excessive damage.
Dress threads as necessary.

Inspect inner surface of cylinder-barrel tube for scoring
or other damage. Check inside diameter for tapering or
ovality. Replace if necessary.

Inspect piston surface for damage and scoring and for
distortion. Dress piston surface or replace piston as nec-
essary.

Inspect threaded portion of piston for damage. Dress
threads as necessary.

Inspect seal and o-ring grooves in piston for burrs and
sharp edges. Dress applicable surfaces as necessary.

Inspect cylinder head inside diameter for scoring or
other damage and for ovality and tapering. Replace as
necessary.

Inspect seal and o-ring grooves in head for burrs and
sharp edges. Dress applicable surfaces as necessary.

Inspect cylinder head outside diameter for scoring or
other damage and ovality and tapering. Replace as nec-
essary.

If applicable, inspect rod and barrel bearings for signs of
correct excessive wear or damage. Replace as necessary.

a. Thoroughly clean hole, (steel bushing) of burrs, dirt
etc. to facilitate bearing installation.

b. Inspect steel bushing for wear or other damage. If
steel bushing is worn or damaged, rod/barrel must
be replaced.

¢. Lubricate inner side of steel bushing prior to bear-
ing installation.

d. Using an arbor of the correct size, carefully press the
bearing into steel bushing.
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SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

NOTE:

Install pin into the composite bearing dry. Lubrication is
not required with nickel plated pins and bearings.

STEEL

BUSHING COMPOSITE

BEARING

ARBOR— I

12.

13.

14.

Figure 5-21. Composite Bearing Installation

If applicable, inspect port block fittings and holding
valve. Replace as necessary.

Inspect the oil ports for blockage or the presence of dirt
or other foreign material. Repair as necessary.

If applicable, inspect piston rings for cracks or other
damage. Replace as necessary.

ASSEMBLY

NOTE: Prior to cylinder assembly, ensure that the proper cylinder

seal kit is used. See your JLG Parts Manual.

NOTE: Apply a light film of hydraulic oil to all components prior to

assembly.

1. A special tool is used to install a new rod seal into the
applicable cylinder head gland groove.

ROD SEAL

Seal Tool#

1" #7004275
11/2" #7002476
2" #7002826

CYLINDER HEAD

Figure 5-22. Rod Seal Installation

NOTICE

WHEN INSTALLING NEW SEALS, ENSURE SEALS ARE INSTALLED PROPERLY.
IMPROPER SEAL INSTALLATION COULD RESULT IN CYLINDER LEAKAGE AND
IMPROPER CYLINDER OPERATION.

BACKUP
RING

O-RING
ROD SEAL

WEAR RING

Figure 5-23. Cylinder Head Seal Installation
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2. Use a soft mallet to tap a new wiper seal into the appli-
cable cylinder head gland groove. Install a new wear
ring into the applicable cylinder head gland groove.

WEAR
SEAL

SEAL CYLINDER
AD
MALLET

Note: When installing wiper seal ensure seal is installed
properly. Install seal so that the flat part of seal is facing
into head.

Figure 5-24. Wiper Seal Installation

3. Place a new o-ring and backup ring in the applicable
outside diameter groove of the cylinder head.

10" RING CYLINDER

BACKUP
RING

Figure 5-25. Installation of Head Seal Kit

4. |Install washer ring onto-rod, carefully install the head
gland on the rod, ensuring that the wiper and rod seals
are not damaged or dislodged. Push the head along the
rod to the rod end, as applicable.

5. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to piston as possi-
ble.

6. Placea new o-ring and backup rings in the inner piston
diameter groove.

7. Carefully thread the piston on the cylinder rod and hand
tight, ensuring that the o-ring and backup rings are not
damaged or dislodged.

8. Install the tapered bushing.
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NOTE: When installing the tapered bushing, piston and mating
end of rod must be free of oil.

9. Assemble the tapered bushing loosely into the piston
and insert capscrews through the drilled holes in the
bushing and into the tapped holes in the piston.

PISTON

TAPERED
BUSHING

CAPSCREW

Figure 5-26. Tapered Bushing Installation

10. Tighten the capscrews evenly and progressively in rota-
tion to 60 ft. Ibs. (81 Nm).

11. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4 in. in diameter) as follows:

a. Place the shaft against the cylinder rod and in
contact with the bushing in the spaces between the
capscrews.

b. Tap each space once; this means the tapered
bushing is tapped 3 times as there are 3 spaces
between the capscrews.

PISTON

/ CAPSCREW
N
&
©

o\/ BUSHING
/

BRASS SHAFT

/

RO

Figure 5-27. Seating the Tapered Bearing
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12. Rotate the capscrews evenly and progressively in
rotation to 60 ft. Ibs. (81 Nm).

13. Remove the cylinder rod from the holding fixture.

NOTICE

WHEN INSTALLING HYDROLOCK PISTON SEALS, ENSURE SEALS ARE
INSTALLED PROPERLY. REFER TO HYDROLOCK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

2222 KLKLKL

PISTON REF.

Figure 5-28. Hydrolock Piston Seal Installation

14. Place new hydrolock seal and guidelock rings in the
outer piston diameter groove. (A tube, with 1.D. slightly
larger than the O.D. of the piston is recommended to
install the solid seal).

GUIDELOCK
HYDROLOCK RING WASHER
SEAL RING
BACKUP
RING
=/
)
)]

Figure 5-29. Piston Seal Kit Installation

15. Position the cylinder barrel in a suitable holding fixture.

NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

16. With barrel clamped securely, and while adequately sup-
porting the rod, insert the piston end into the barrel cyl-
inder. Ensure that the piston loading hydrolock seals and
guidelock rings are not damaged or dislodged.

17. Continue pushing the rod into the barrel until the cylin-
der head gland can be inserted into the barrel cylinder.

PISTON
@ ROD
i@ SPACER

HEAD
BARREL WASHER RING

@ L
%%\/\
CAPSCREVV/ \@

Figure 5-30. Rod Assembly Installation

18. Apply JLG Threadlocker P/N 0100011 to the socket head
bolts and secure the cylinder head gland using the
washer ring and capscrews. Torque capscrews to
300 ft. Ibs. (407 Nm).

19. After the cylinder has been reassembled, the rod should
be pushed all the way in (fully retracted) prior to the re-
installation of any holding valve or valves.

20. Install the counterbalance valves and fittings in the rod
port block, using new o-rings as applicable. Torque
valves to 50-55 ft. Ibs. (68-75 Nm).
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Jib Lift Cylinder

DISASSEMBLY

NOTICE

DISASSEMBLY OF THE CYLINDER SHOULD BE PERFORMED ON A CLEAN WORK
SURFACE IN A DIRT FREE WORK AREA.

1. Connect a suitable auxiliary hydraulic power source to
the cylinder port block fitting.

A WARNING

DO NOT FULLY EXTEND CYLINDER TO THE END OF STROKE. RETRACT CYLINDER
SLIGHTLY TO AVOID TRAPPING PRESSURE.

2. Operate the hydraulic power source and extend the cyl-
inder. Shut down and disconnect the power source.
Adequately support the cylinder rod, if applicable.

3. Remove the counterbalance holding valves and fittings
from the cylinder port block. Discard o-rings.

4. Place the cylinder barrel into a suitable holding fixture.

ROD SUPPORT

PROTECTED ROD CLAMP

SUPPORT TABLE

Figure 5-31. Cylinder Barrel Support
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5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

CYLINDER BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS X

CYLINDER HEAD

Figure 5-32. Capscrew Removal

6. Attach a suitable pulling device to the cylinder rod port
block end or cylinder rod end, as applicable.

NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

7. With the barrel clamped securely, apply pressure to the
rod pulling device and carefully withdraw the complete
rod assembly from the cylinder barrel.

ROD SUPPORT

SUPPORT TABLE

Figure 5-33. Cylinder Rod Support
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5-16

1

*Torqueto 5ft. Ibs. (7Nm)
**Torqueto 20ft. Ibs. (27 Nm)

***Torque to 50-55 ft. Ibs. (68-75Nm)

Figure 5-34. Jib Lift Cylinder

7
1683609 K
1. Barrel 6. Rod 11. Piston 16. 0-ring 20. RodSeal
2. Bushing 7. Bushing 12. TaperedBushing 17. BackupRing 21. WiperSeal
3. Head 8. CounterbalanceValve 13. Tube Spacer 18. 0-ring 22. WearRing
4. WasherRing 9. Plug 14. GuidelockRing 19. BackupRing 23. (apscrew
5. (apscrew 10. Plug 15. HydrolockSeal

3121651



SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

8. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

9. Remove capscrew from drilled holes.

10. Insert the capscrews in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrews until the bushing is loosen on the piston.

11. Remove the bushing from the piston.

PISTON
/ TAPERED
BUSHING
ROD us
CAPSCREW
Figure 5-35. Tapered Bushing Removal
12. Screw the piston counterclockwise, by hand, and

remove the piston from cylinder rod.

13. Remove and discard the piston o-rings, guidelock rings,
hydrolock seals, and backup rings.

14. Remove piston spacer from the rod and discard the
o-ring.

15. Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-rings, backup rings,
rod seals, and wiper seals.
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CLEANING AND INSPECTION

1.

10.

11.

Clean all parts thoroughly in an approved cleaning sol-
vent.

Inspect the cylinder rod for scoring, tapering, ovality, or
other damage. If necessary, dress rod with Scotch Brite
or equivalent. Replace rod if necessary.

Inspect threaded portion of rod for excessive damage.
Dress threads as necessary.

Inspect inner surface of cylinder-barrel tube for scoring
or other damage. Check inside diameter for tapering or
ovality. Replace if necessary.

Inspect piston surface for damage and scoring and for
distortion. Dress piston surface or replace piston as nec-
essary.

Inspect threaded portion of piston for damage. Dress
threads as necessary.

Inspect seal and o-ring grooves in piston for burrs and
sharp edges. Dress applicable surfaces as necessary.

Inspect cylinder head inside diameter for scoring or
other damage and for ovality and tapering. Replace as
necessary.

Inspect seal and o-ring grooves in head for burrs and
sharp edges. Dress applicable surfaces as necessary.

Inspect cylinder head outside diameter for scoring or
other damage and ovality and tapering. Replace as nec-
essary.

If applicable, inspect rod and barrel bearings for signs of
correct excessive wear or damage. Replace as necessary.

a. Thoroughly clean hole, (steel bushing) of burrs, dirt
etc. to facilitate bearing installation.

b. Inspect steel bushing for wear or other damage. If
steel bushing is worn or damaged, rod/barrel must
be replaced.

¢. Lubricate inner side of steel bushing prior to bear-
ing installation.

d. Using an arbor of the correct size, carefully press the
bearing into steel bushing.
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NOTE:

Install pin into the composite bearing dry. Lubrication is
not required with nickel plated pins and bearings.

STEEL

BUSHING COMPOSITE

BEARING

ARBOR /®

12.

13.

14.

15.

5-18

Figure 5-36. Composite Bearing Installation

Inspect spacer for burrs and sharp edges. If necessary,
dress inside diameter surface with Scotch Brite or equiv-
alent.

If applicable, inspect port block fittings and holding
valve. Replace as necessary.

Inspect the oil ports for blockage or the presence of dirt
or other foreign material. Repair as necessary.

If applicable, inspect piston rings for cracks or other
damage. Replace as necessary.

ASSEMBLY

NOTE: Prior to cylinder assembly, ensure that the proper cylinder
seal kit is used. See your JLG Parts Manual.

NOTE: Apply a light film of hydraulic oil to all components prior to

assembly.

1. A special tool is used to install a new rod seal into the
applicable cylinder head gland groove.

ROD SEAL

Seal Tool#

1" #7004275
11/2" #7002476
2" #7002826

CYLINDER HEAD

Figure 5-37. Rod Seal Installation

NOTICE

WHEN INSTALLING NEW SEALS, ENSURE SEALS ARE INSTALLED PROPERLY.
IMPROPER SEAL INSTALLATION COULD RESULT IN CYLINDER LEAKAGE AND
IMPROPER CYLINDER OPERATION.

O-RING BACKUP

WEAR RING RING

WIPER SEAL

Figure 5-38. Cylinder Head Seal Installation
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2. Use a soft mallet to tap a new wiper seal into the appli-
cable cylinder head gland groove. Install a new wear
ring into the applicable cylinder head gland groove.

WEAR
SEAL

SEAL CYLINDER
AD

MALLET

Note: When installing wiper seal ensure seal is installed
properly. Install seal so that the flat part of seal is facing
into head.

Figure 5-39. Wiper Seal Installation

3. Place a new o-ring and backup ring in the applicable
outside diameter groove of the cylinder head.

10" RING CYLINDER

BACKUP
RING

Figure 5-40. Installation of Head Seal Kit

4. |Install washer ring onto rod, carefully install the head
gland on the rod, ensuring that the wiper and rod seals
are not damaged or dislodged. Push the head along the
rod to the rod end, as applicable.

5. Carefully insert o-ring into piston spacer. Slide the piston
spacer onto the rod, ensure that the o-ring is not dam-
agedor dislodged.

6. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to piston as possi-
ble.

7. Place a new o-ring and backup rings in the inner piston
diameter groove.

8. Carefully thread the piston on the cylinder rod and hand
tight, ensuring that the o-ring and backup rings are not
damaged or dislodged.

9. Thread piston onto rod until it abuts the spacer end and
install the tapered bushing.

3121651

NOTE: When installing the tapered bushing, piston and mating
end of rod must be free of oil.

10. Install the bolts in tapered bushing.

11. Assemble the tapered bushing loosely into the piston
and insert capscrews through the drilled holes in the
bushing and into the tapped holes in the piston.

PISTON

TAPERED
BUSHING

CAPSCREW

Figure 5-41. Tapered Bushing Installation

12. Tighten the capscrews evenly and progressively in rota-
tion to 5 ft. Ibs. (7 Nm).

13. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4 in. in diameter) as follows:

a. Place the shaft against the cylinder rod and in
contact with the bushing in the spaces between the
capscrews.

b. Tap each space once; this means the tapered
bushing is tapped 3 times as there are 3 spaces
between the capscrews.

PISTON

4

&
/

ROD

C,

BRASS SHAFT

Figure 5-42. Seating the Tapered Bearing
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14. Rotate the capscrews evenly and progressively in
rotation to 5 ft. Ibs. (7 Nm).

15. Remove the cylinder rod from the holding fixture.

NOTICE

WHEN INSTALLING HYDROLOCK PISTON SEALS, ENSURE SEALS ARE
INSTALLED PROPERLY. REFER TO HYDROLOCK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

D 2222 KKK

PISTON REF.

Figure 5-43. Hydrolock Piston Seal Installation

16. Place new hydrolock seal and guidelock rings in the
outer piston diameter groove. (A tube, with 1.D. slightly
larger than the O.D. of the piston is recommended to
install the solid seal).

HYDROLOCK

GUIDELOCK
RING SEAL O-RING  BACKUP

\\ / \ /RING

Y AY

ﬁfn@ﬂ

Figure 5-44. Piston Seal Kit Installation

\E{j

| S
S0
e

e ] MJ }/

DA |

| b :‘ !
o

H : [ : [ :\ |

HERINE

[ oy

Eh R
17 1 T
[ I

e

=

5-20

17. Position the cylinder barrel in a suitable holding fixture.

NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

18. With barrel clamped securely, and while adequately sup-
porting the rod, insert the piston end into the barrel cyl-
inder. Ensure that the piston loading hydrolock seals and
guidelock rings are not damaged or dislodged.

19. Continue pushing the rod into the barrel until the cylin-
der head gland can be inserted into the barrel cylinder.

PISTON
ROD
SPACER

p HEAD
BARRE'— \@ WASHER RING

/
CAPSCREW \@

Figure 5-45. Rod Assembly Installation

20. Apply JLG Threadlocker P/N 0100011 to the socket head
bolts and secure the cylinder head gland using the
washer ring and bolts. Torque bolts to 20 ft. Ibs. (27 Nm).

21. After the cylinder has been reassembled, the rod should
be pushed all the way in (fully retracted) prior to the re-
installation of any holding valve or valves.

22. |Install the counterbalance holding valve and fittings in
the rod port block, using new o-rings as applicable.
Torque valves to 50-55 ft. Ibs. (68-75 Nm).
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Main Boom Lift Cylinder

DISASSEMBLY

NOTICE

DISASSEMBLY OF THE CYLINDER SHOULD BE PERFORMED ON A CLEAN WORK
SURFACE IN A DIRT FREE WORK AREA.

1. Connect a suitable auxiliary hydraulic power source to
the cylinder port block fitting.

A WARNING

DO NOT FULLY EXTEND CYLINDER TO THE END OF STROKE. RETRACT CYLINDER
SLIGHTLY TO AVOID TRAPPING PRESSURE.

2. Operate the hydraulic power source and extend the cyl-
inder. Shut down and disconnect the power source.
Adequately support the cylinder rod, if applicable.

3. Remove the counterbalance valve and fittings from the
cylinder port block. Discard o-rings.

4. Place the cylinder barrel into a suitable holding fixture.

ROD SUPPORT

PROTECTED ROD CLAMP

SUPPORT TABLE

Figure 5-46. Cylinder Barrel Support
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5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

CYLINDER BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS X

CYLINDER HEAD

Figure 5-47. Capscrew Removal

6. _Attach a suitable pulling device to the cylinder rod port
block end or cylinder rod end, as applicable.

NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE CYLINDER ROD,
HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

7. With the barrel clamped securely, apply pressure to the
rod pulling device and carefully withdraw the complete
rod assembly from the cylinder barrel.

ROD SUPPORT

SUPPORT TABLE

Figure 5-48. Cylinder Rod Support
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5-22

*Torqueto 12-24in. Ibs.(1.3-2.7Nm)
**Torque to 50-55ft. Ibs. (68-75Nm)
***Torqueto 60ft. Ibs. (81Nm)
****Torque to 300ft. Ibs. (407 Nm)

1683547 M

U, I SRS NG R

Barrel

Rod

Piston

Tapered Bushing
Plug

6. Head 1.
7. WasherRing 12.
8. (Capscrew 13.
9. 0-ring 14.
10. BackupRing 15.

Wiper

Rod Seal
0-ring
Backup Ring
WearRing

16.
17.
18.
19.
20.

T-Seal 21. CheckValve
Seal 22. Plug
Bushing 23. WearRing
Counterbalance Valve 24, (apscrew
Orifice

Figure 5-49. Main Boom Lift Cylinder

3121651



SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

8. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

9. Remove capscrew from drilled holes.

10. Insert the capscrews in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrews until the bushing is loosen on the piston.

11. Remove the bushing from the piston.

PISTON
/ TAPERED
BUSHIN
ROD USHING
CAPSCREW
Figure 5-50. Tapered Bushing Removal
12. Screw the piston counterclockwise, by hand, and

remove the piston from cylinder rod.

13. Remove and discard the piston o-rings, T-seal, seal, and
backup rings.

14. Remove check valve from the piston.

15. Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-rings, backup rings,
rod seals, and wiper seals.
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CLEANING AND INSPECTION

1.

10.

11.

Clean all