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4. Carefully adjust Gain. You are looking for the best com-
promise between quick response and good stability.
Make very small adjustments, then load and unload
engine, or pull linkage back slightly and release. Usually,
a good set-up is one that makes 1 to 3 small bounces
and then steadies down after a large change. Too much
Gain shows up as a rapid (bounce per second) instability,
most commonly at light loads. Too little Gain shows up
in large over-shoots on start-up or large load changes,
and generally sluggish operation.

5. Make final adjustment to the High Engine Pot.

6. Set machine controls to obtain the mid-engine speed.
Adjust the mid-engine pot as needed to obtain the
speed desired.

7. The start lockout adjustment is factory set. If necessary,
he starter lockout pot may be adjusted to obtain drop-
out of the starter as the engine attains running speed.
Normally this is around 500 RPM.

8. The overspeed adjustment is factory set. If necessary, it
may be readjusted to shut off ignition power at a differ-
ent engine speed by means of the overspeed adjust-
ment pot. The overspeed is simply to shut down an over
revving engine.

NOTE: Overspeed to be set at 4000 - 4500 RPM’s. This is not a func-
tion we test for correct settings. The High Engine speed
must be set before setting the overspeed.

9. Re-install the back cover on the E-331. Final mount the
controller.

Troubleshooting
We will discuss Troubleshooting in two general categories:

• Governor won’t work.

• Governor works, but can’t be set up to give satisfactory
performance.

There is, of course, some overlap between these categories.
Read both sections and apply the fixes that seem appropriate.

NOTE: During troubleshooting, be prepared to control the engine
manually to prevent overspeeds, etc.

• Governor won’t work.

No reaction from Governor. Actuator output arm never
moved, engine off or engine running. Can be caused by:

1. No power.

2. Incorrect linkage, preventing movement.

3. Incorrect electrical hook-up.

4. No speed signal to Governor.

5. Damaged Controller or Actuator.
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(1.) No power - Use a multimeter to check for 12-15 VDC
between terminals A & B on the controller. Check during
engine off and engine running conditions. If voltage is absent
or low, check for:

a. Wiring error.

b. Hook-up on wrong side of ballast resistor.

c. Low battery.

d. Bad voltage regulator.

e. Bad ground connection.

f. corroded terminals.

g. Undersized wiring.

(2.) Incorrect Linkage - Re-check linkage. The freedom of
movement and lack of play are important.

(3.) Incorrect Electrical Hook-up - Re-check all wiring and con-
nections to the Actuator and Controller against the supplied
schematic.

(4.) No speed signal to Controller.

a. Check the voltage between terminals C and ground
and D and ground of the 8 pin connector with the
engine running. You should see 5 - 30 VDC.

b. The above checks do not guarantee a good speed
signal, but their absence proves that there is a prob-
lem.

(5.) Incorrect Electrical Hook-up - If steps 1 - 4 above have not
revealed the problem, the governor may have been damaged,
either in shipping or during hook-up and test.

• Governor reacts, but can’t be set up to give proper per-
formance.

This kind of trouble usually falls into three main categories:

1. Actual Governor malfunction.

2. Governor installation problems and improper adjust-
ment.

3. Governor not tuned or adjusted for engine/application.

NOTE: Assure the engine is operating properly by running engine
manually. The Governor will not control any poor running
engine.

(1.) Actual Governor Malfunction - The Governor was engine-
tested for proper operation just prior to being shipped. Unless
damaged in shipment or by improper handing, it should be
serviceable. To check for proper operation proceed as follows:

a. Once again, disconnect fuel system linkage from
Governor output arm and control engine manually.

b. Start engine, hold at a low speed, Governor arm
should move to full-fuel position.

c. Increase engine speed carefully. At some engine
speed, Governor arm should move to low-fuel posi-
tion.

d. By carefully varying engine speed, you should be
able to cause the Governor arm to pause momen-
tarily near the middle of its travel. This engine speed
is the speed for which the Governor is adjusted. If
grossly incorrect, reset High Engine Pot.

e. With the engine running at low speed, move the
Governor arm throughout its stroke by hand. You
should feel a constant smooth force in the on direc-
tion. No binding or rubbing should be felt within
the Governor.

If steps 1a. thru 1e. can be accomplished as described, the
Governor is probably OK. It recognizes underspeed, over-
speed, onspeed and is not binding internally.

If the above steps cannot be accomplished satisfactorily, there
is probably an actual Governor malfunction.

a. Governor is unable to move fuel system freely (not
enough Actuator force available). If Governor
doesn’t move fuel system to on far enough to pro-
vide sufficient fuel but Governor arm moves far
enough when disconnected look for:

 1. Linkage binding or misadjusted.
                             2. Low voltage at Governor during operation.

NOTE: *Measure the voltage as discussed previously and observe
voltage during operation. If Governor fails to move full on
and voltage dips over 1 volt, check for undersize wire
(should be #16 minimum).

                                                       3. Excessive force at Governor during engine running,
            particularly on carburetor engines.

NOTE: *Carburetor butterfly valves are loaded by engine vacuum
during running, which can add considerable force not pres-
ent when engine isn’t running.

NOTE: *Springs in the system; carburetor return springs, accelera-
tion pump springs, etc., are not usually needed and can
cause governing problems.

b. Governor is unstable at light-load or no-load. See
“Linkage” for carbureted engines.

c. Governor experiences sudden, momentary spikes
toward max. at random intervals, then recovers.

                                          1. Look for loose wiring or momentary shorts in wiring.
                                Noise or occasionally missing speed signal.

d. Speed seems to slowly wander (5-15 second peri-
ods) around at speed, particularly at higher loads.
See item 2a. 3 concerning excessive on Governor.
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(3.) Governor not tuned or adjusted for engine/application.

The basic adjustment to set sensitivity/stability is the Gain pot.
A good starting point for many engines is full CCW, then CW 1/
3 turn. (See “Governor adjustment” section). To increase stabil-
ity, turn CCW. If satisfactory governing cannot be achieved
with this one adjustment, the factory adjustment may be
needed. Normal starting point for this adjustment is fully CCW,
then CW 1/4 turn. (Before changing this pot, mark the original
position).

NOTE: If problems occurs with the Governor overshooting when a
large load is released from the engine, such as driving up a
hill and stopping. There is usually one of two things:

a. Gain adjustment is to far CCW.

b. Mechanical preload between the carburetor and
actuator is to large, this should be no greater than 1/
2 to 1 ball dia. (Ref. to page 43 par. 1).

Automatic Choke Adjustment Procedure

(For all JLG 1.IL and 2.3L Ford carbureted engines)

1. At 70°F the choke plate should be open 1/3” (not touch-
ing the choke bore).

2. If the ambient temperature is not 7o°F, an additional
adjustment is required:

a. Loosen the three cover plate screws.

b. Adjust the cover to open the choke plate 1/32”.

c. Readjust for ambient temperature by rotating the
cover one (1) mark per 5°F from 70°. Rotate CCW
(lean) if warmer than 70°, CW (rich) if colder than
70°.
(If actual temperature is 80°, set at 1/32” and
rotate two (2) marks CCW (lean) direction.)

d. Tighten the three cover plate screws and check for
free rotation (no sticking or binding) of the choke
shaft.

3.27 THROTTLE CHECKS AND ADJUSTMENTS - DEUTZ 
ENGINE (PRIOR TO S/N 0300065534)

General

The throttle control system on the Deutz engine includes the
positional controller and the actuator.

Four LEDs are incorporated in the controller. They are as fol-
lows:

• Red - failure: signals a problem with the system - needs ser-
vice or adjustment

• Green - clutch engaged; operation normal while system is
powered.

• Amber - motor extend

• Amber - motor retract

The controller is designed so that when the system voltage
reaches 10.5 volts, the actuator clutch will be released and the
motor drive turned off in order to prevent unpredictable oper-
ation from occurring.

When a failure condition occurs (i.e. position time-out) the
controller will release the clutch and turn off the actuator
motor. This will prevent unnecessary motor wear.

Table 3-13.Position Controller Truth Table

Control Wiring
Actuator Position

Black Red White Green

GND OFF X X OFF POSITION (Freewheel)

GND +12 VDC OFF OFF POSITION 1 (See Adjustments)

GND +12 VDC +12 VDC OFF POSITION 2 (See Adjustments)

GND +12 VDC OFF +12 VDC POSITION 3 (See Adjustments)

GND +12 VDC +12 VDC +12 VDC POSITION 4 (See Adjustments)

GND = POWER SUPPLY OR BATTERY GROUND
OFF = GROUND OR OPEN CIRCUIT
X = DON’T CARE
+12 VDC = +12 VOLT POWER SUPPLY OR BATTERY SYSTEM, VIA A 5 AMP FUSE OR CIRCUIT BREAKER

TRIMMER ADJUSTMENTS LED INDICATORS

1 - POSITION 1 CW=RETRACT
2 - POSITION 2 CW=RETRACT
3 - POSITION 3 CW=RETRACT
4 - POSITION 4 CW=RETRACT

R - RETRACT INDICATOR (AMBER)
E - EXTEND INDICATOR (AMBER)
C - CLUTCH INDICATOR (GREEN)
F - FAILURE INDICATOR (RED)
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Procedure

NOTE: Never run fuel tank dry. Diesel engines cannot be restarted
after running out of fuel until fuel system has been air-
vented or bled of air. See Deutz Instruction Manual for pro-
cedure.

1. Power the ignition switch at the ground control panel.
Set the mid rpm.

2. Supply 12 volts of power to the white wire on the con-
troller. Set the high engine rpm.

NOTE: Actuator rod travel must stop slightly before lever makes
contact with throttle lever stop. Failure to do so will burn
out actuator.

Controller Status

Clutch engaged no actuator movement

Clutch engaged actuator extending

Clutch engaged actuator retracting

Controller fault - clutch disengaged and no actuator move-
ment

Failure Modes
Immediate Red Light

Action:

1. Recycle power to determine if the problem is intermit-
tent.

2. The input voltage must be greater than 10.5 Vdc.

3. Check wiring for any damage and correct.

4. Disconnect engine harness and actuator connnections.

5. If problem reoccurs return unit.

Green and either Amber light followed by a red light

HIGH#2

MID #1

CCW EXTEND
ACTUATOR
(HIGHER)

CW

CCW

Figure 3-59.  Addco Adjustments - Deutz
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or

then

Action:

1. Inspect and clean wiring connections.

2. Examine throttle linkage for any damage or bent com-
ponents and correct.

3. With linkage disconnected, check each potentiometer
for operation.

4. Reconnect linkage and reset each potentiometer for
correct operation.

5. If failure continues to occur, replace unit.

Only green light on and no actuator movement

Action:

1. Adjust trim potentiometers.

2. If problem continues, replace unit.

3.28 DEUTZ EMR 2 (S/N 0300085331 TO 
S/N 0300183034)

The EMR2 consists of the sensors, the control unit and the
actuator. Engine-side controls as well as the JLG Control Sys-
tem are connected by means of separate cable harnesses to
the EMR control unit. 

The sensors attached to the engine provide the electronics in
the control unit with all the relevant physical parameters In
accordance with the information of the current condition of
the engine and the preconditions (throttle position etc.), the
EMR2 controls an actuator that operates the control rod of the
injection pump and thus doses the fuel quantity in accordance
with the performance requirements.

The exact position of the regulating rod is reported back and,
if necessary, is corrected, by means of the control rod travel
sensor, situated together with the rotation magnets in a hous-
ing of the actuator. 

The EMR2 is equipped with safety devices and measures in the
hardware and software in order to ensure emergency running
(Limp home) functions.

In order to switch the engine off, the EMR2 is switched in a de-
energized fashion over the ignition switch. A strong spring in
the actuator presses the control rod in the de-energized con-
dition into the zero position. As a redundancy measure, an
additional solenoid serves for switching off and this, inde-
pendently of the actuator, also moves the control rod in the
de-energized condition into the zero position.

After the programming, that is carried out over the ISO9141
interface, the EMR2 possesses a motor-specific data set and
this is then fixedly assigned to the engine. Included in this are
the various application cases as well as the customer’s wishes
regarding a particular scope of function.

Each EMR2 module is matched by serial number to the engine.
Modules cannot be swapped between engines.
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Figure 3-60.  EMR 2 Engine Side Equipment
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Figure 3-65.  EMR 2 Engine Plug Pin Identification
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Figure 3-66.  EMR 2 Vehicle Plug Pin Identification

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3-128 – JLG Lift – 3120740

Fi
gu

re
 3

-6
7.

  E
M

R2
 F

au
lt

 C
od

es
 - 

Sh
ee

t 1
 o

f 5

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3120740 – JLG Lift – 3-129

Fi
gu

re
 3

-6
8.

  E
M

R2
 F

au
lt

 C
od

es
 - 

Sh
ee

t 2
 o

f 5

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3-130 – JLG Lift – 3120740

Fi
gu

re
 3

-6
9.

  E
M

R2
 F

au
lt

 C
od

es
 - 

Sh
ee

t 3
 o

f 5

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3120740 – JLG Lift – 3-131

Fi
gu

re
 3

-7
0.

  E
M

R2
 F

au
lt

 C
od

es
 - 

Sh
ee

t 4
 o

f 5

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3-132 – JLG Lift – 3120740

Fi
gu

re
 3

-7
1.

  E
M

R2
 F

au
lt

 C
od

es
 - 

Sh
ee

t 5
 o

f 5

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3120740 – JLG Lift – 3-133

3.29 GM ENGINE GENERAL MAINTENANCE

Maintenance of the Drive Belt

The serpentine drive belt utilizes a spring loaded tensioner
which keeps the belt properly adjusted. The drive belt is an
integral part of the cooling and charging systems and should
be inspected frequently.

When inspecting the belts check for:

• Cracks or breaks

• Chunking of the belt

• Splits

• Material hanging from the belt

• Glazing and hardening

• Damaged or improperly aligned pulleys

• Improperly performing tensioner

Check the belt tensioner by pressing down on the midway
point of the longest stretch between pulleys. The belt should
not depress beyond 1/2 inch (13mm). If the depression is more
than allowable adjust the tension.

THE ENGINE MANUFACTURER DOES NOT RECOMMEND THE USE OF "BELT
DRESSING" OR "ANTI SLIPPING AGENTS" ON THE DRIVE BELT.

Engine Electrical System Maintenance

The engine electrical system incorporates computers and
microprocessors to control the engine ignition, fuel control,
and emissions. Due to the sensitivity of the computers to good
electrical connections periodic inspection of the electrical wir-
ing is necessary. When inspecting the electrical system use the
following:

• Check and clean the battery terminal connections and
insure the connections are tight

• Check the battery for any cracks or damage to the case

• Check the Positive and Negative battery cables for any cor-
rosion build up, rubbing or chafing, check connection on
the chassis to insure they are tight

• Check the entire engine wire harness for rubbing chafing,
cuts or damaged connections, repair if necessary

• Check all wire harness connectors to insure they are fully
seated and locked

• Check ignition coil and spark plug cables for hardening,
cracking, chafing, separation, split boot covers     and
proper fit

• Replace spark plugs at the proper intervals as prescribed in
the engine manufacturer’s manual

• Check to make sure all electrical components are fitted
securely

• Check the ground and platform control stations to insure
all warning indicator lights are functioning

Checking/Filling Engine Oil Level

AN OVERFILLED CRANKCASE (OIL LEVEL OVER THE SPECIFIED FULL MARK)
CAN CAUSE AN OIL LEAK, A FLUCTUATION OR DROP IN THE OIL PRESSURE,
AND ROCKER ARM "CLATTER" IN THE ENGINE.

CARE MUST BE TAKEN WHEN CHECKING THE ENGINE OIL LEVEL. OIL LEVEL
MUST BE MAINTAINED BETWEEN THE "ADD" MARK AND "FULL" MARK ON THE
DIPSTICK. 

To ensure that you are not getting a false reading, make sure
the following steps are taken to before check the oil level. 

1. Stop the engine if in use.

2. Allow sufficient time (approximately 5 minutes) for the
oil to drain back into the oil pan.

3. Remove the dipstick. Wipe with a clean cloth or paper
towel and reinstall. Push the dipstick all the way into the
dipstick tube.

4. Remove the dipstick and note the oil level.

5. Oil level must be between the "FULL" and "ADD" marks.

6. If the oil level is below the "ADD" mark, proceed to Step
7 and 8 and reinstall the dipstick into the dipstick tube.

7. Remove the oil filter cap from the valve rocker arm
cover.

8. Add the required amount of oil to bring the level up to
but not over "FULL" mark on the dipstick.

9. Reinstall the oil fill cap to the valve rocker cover and
wipe away any excess oil.

Figure 3-72.  Engine Oil Dip Stick
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Changing The Engine Oil

WHEN CHANGING THE OIL, ALWAYS CHANGE THE OIL FILTER. CHANGE OIL
WHEN THE ENGINE IS WARM FROM OPERATION AS THE OILS WILL FLOW
FREELY AND CARRY AWAY MORE IMPURITIES.

To change the oil use the following steps:

1. Start the engine and run until it reaches normal operat-
ing temperature.

2. Stop the engine.

3. Remove the drain plug and allow the oil to drain.

4. Remove and discard the oil filter and its sealing ring.

5. Coat the sealing ring on the filter with clean engine oil
and wipe the sealing surface on the filter         mounting
surface to remove any dust, dirt and debris. Tighten the
filter securely (follow the filter manufacturers instruc-
tions). Do not over tighten.

6. Check the sealing ring on drain plug for any damage,
replace if necessary, wipe the plug with a clean         rag,
and wipe the sealing surface on the pan and reinstall the
pan plug. Do not over tighten.

7. Fill the crankcase with oil.

8. Start the engine and check for oil leaks.

9. Stop the engine and check the oil level to insure the oil
level is at "FULL".

10. Dispose of the oil and filter in a safe manner.

Coolant Fill Procedure - Dual Fuel Engine

DAMAGE TO THE ENGINE COULD OCCUR IF NOT PROPERLY FILLED WITH COOL-
ANT. LPG FUELED ENGINES ARE MOST PRONE TO CREATING AN AIR LOCK
DURING A COOLANT FILL OPERATION DUE TO THE ELECTRONIC PRESSURE
REGULATOR (EPR) BEING THE HIGHEST POINT IN THE COOLING SYSTEM. AN
EPR THAT APPEARS TO HAVE FROST FORMING ON IT IS A SIGN THAT THE
ENGINE COOLING SYSTEM CONTAINS AIR. THE APPEARANCE AND TEMPERA-
TURE OF THE EPR SHOULD BE MONITORED DURING THE COOLANT FILL OPER-
ATION. A WARM EPR IS AN INDICATION THAT THE COOLING SYSTEM IS
PROPERLY FILLED AND FUNCTIONING.

MAKE SURE ENGINE IS COOL BEFORE PER FORMING ANY MAINTENANCE
WORK.

1. Loosen the worm gear clamp on the coolant line run-
ning into the EPR as shown below and remove the hose
from the EPR. Place a rag under the hose to prevent
coolant from running onto the engine/machine.

2. Remove the radiator cap. Fill the radiator with coolant
until coolant starts to appear from the previously
removed hose at the EPR. Reinstall the hose back onto
the EPR and continue to fill radiator with coolant.

3. With the radiator cap still removed, start the engine and
run until the thermostat opens. The thermostat opens at
170° F (77° C), which can be checked using the JLG
handheld analyzer. 

WHILE ENGINE IS RUNNING, AIR AND/OR STEAM MAY BE PRESENT COMING
FROM THE RADIATOR. THIS IS NORMAL. 

4. After running the engine for 5 minutes after it has
reached operating temperature, shut the engine off and
continue to step 5.
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WITH THE ENGINE RUNNING OR WHEN SHUTTING OFF THE ENGINE, SOME
HEATED COOLANT MAY SPILL OUT DUE TO AIR "BURPING" OUT OF THE SYS-
TEM WITH THE RADIATOR CAP OFF.

5. Next, verify that the 2 coolant hoses on the EPR are
warm. If they are not warm repeat step 3 and 4, other-
wise continue to step 6.

A PROPERLY PURGED COOLING SYSTEM WILL YIELD A WARM UPPER RADIA-
TOR HOSE AND A WARM EPR HOSE. IF THE UPPER RADIATOR HOSE AND/OR
EPR HOSE ARE NOT WARM TO THE TOUCH AFTER THE ENGINE HAS RUN FOR 5-
8 MINUTES AFTER REACHING OPERATING TEMPERATURE, THE SYSTEM MAY
STILL CONTAIN AIR. IT MAY BE NECESSARY TO REPEAT THE ABOVE STEPS. 

6. Fill radiator with coolant as needed and install the radia-
tor cap. Next, remove the cap off the coolant recovery
bottle and fill just below the HOT FULL line and reinstall
the caps.

3.30 GM ENGINE DUAL FUEL SYSTEM

NOTE: +20° F (-6.6° C) is the low temperature limit for LP gas, for
both starting and operation. This applies to all LP gas pow-
ered engines.

The Dual Fuel system allows the operator to operate the vehi-
cle on either gasoline or LPG by positioning a selector switch
in the operator's platform. When the operator places the selec-
tor switch in the gasoline mode the gasoline fuel pump is
energized. While in the gasoline mode the LPG fuel lock-off is
isolated and will not energize. In addition the gasoline injector
circuit is enabled and injector pulses are provided to each
injector and the ECM calibration for gasoline is also enabled.
When the operator selects the LPG mode the Low Pressure
LPG lock-off is energized and fuel from the LPG tank flows to
the Electronic Pressure Regulator (EPR). The EPR receives an
electronic signal to position the secondary lever for the start or
run positions and when the engine begins to crank the mixer
air valve will rise and fuel will begin flowing to engine. During

this mode the gasoline fuel pump is isolated and will not be
activated. The primary components of the gasoline dual fuel
system are the gasoline tank, electric fuel pump and filter, fuel
supply line, injector rail and injectors and the fuel pressure
regulator. The primary components of the LPG dual fuel sys-
tem are the LPG fuel tank, in-fuel filter, LPG Low Pressure lock-
off, Electronic Pressure Regulator (EPR) and the fuel mixer
module. The LPG fuel system operates at pressures which
range from 14.0 inches (355.60 mm) of water column up to
312 psi (21.5 BAR).

Components which are shared by both systems include the
Electronic Throttle Control and the ECM. The ECM contains a
dual calibration; one controls the gasoline fuel system during
gasoline operation and one controls the LPG fuel system
during LPG operation.

Fuel Filter

Propane fuel like all other motor fuels is subject to contamina-
tion from outside sources. Refueling of the equipment’s tank
and removal of the tank from the equipment can inadver-
tently introduce dirt and other foreign matter into the fuel sys-
tem. It is therefore necessary to filter the fuel prior to entering
the fuel system components downstream of the tank. An
inline fuel filter has been installed in the fuel system to remove
the dirt and foreign matter from the fuel. The inline filter is
replaceable as a unit only. Maintenance of the filter is critical to
proper operation of the fuel system and should be replaced as
Section 1. In severe operating condition more frequent
replacement of the filter may be necessary.

Electric Lock Off

The Electric Lock Off device is an integrated assembly. When
energized the solenoid opens the valve and allows the Pro-
pane fuel to flow through the device. The valve opens during
cranking and run cycles of the engine. The lock off supply volt-
age is controlled by the engine control module (ECM).

EPR Assembly

The EPR assembly is a combination Low Pressure Regulator
and a Voice Coil Assembly. The Voice coil is an electronic actu-
ator which is controlled by an internal microprocessor. The
microprocessor provides output data to the ECM and receives
input data over a CAN BUS connection. The internal micropro-

Figure 3-73.  Electric Fuel Lock Off
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cessor receives electrical signals from the Fuel Pressure Sensor
FPS and the Fuel Temperature Pressure FTP and communi-
cates the data to the ECM. The ECM uses the FPS and FTP data
to calculate the location of the secondary lever in the LPR and
sends that data back to the EPR via the CAN BUS. The internal
microprocessor in the EPR will then output a signal, which
causes the voice coil to move and position the secondary lever
to the correct location.

Low Pressure Regulator (LPR)

The LPR is a combination vaporizer, pressure regulating
device. The LPR is a negative pressure, two stage regulator that
is normally closed when the engine is not running. When the
engine is cranking or running, a partial vacuum is created in
the fuel line which connects the regulator to the mixer. This
partial vacuum opens the regulator permitting fuel to flow to
the mixer.

Propane fuel enters the primary port of the LPR and passes
through the primary jet and into the primary/ exchanger
chamber. As the propane passes through the heat exchanger
the fuel expands and creates pressure inside the chamber. The
pressure rises as the fuel expands when the pressure rises
above 1.5 psi (10.34 kpa), sufficient pressure is exerted on the
primary diaphragm to cause the diaphragm plate to pivot and
press against the primary valve pin thus closing off the flow of
fuel. This action causes the flow of fuel into the regulator to be
regulated.

When the engine is cranking, sufficient vacuum will be intro-
duced into the secondary chamber from the mixer drawing
the secondary diaphragm down onto the spring loaded lever
and opening the secondary valve allowing vaporized fuel to
pass to the mixer. This mechanical action in conjunction with
the EPR reactions causes the downward action on the second-

ary lever causing it to open wider allowing more fuel to flow to
the mixer.

THE VOICE COIL SECTION OF THE EPR ASSEMBLY IS AN EMISSIONS CONTROL
DEVICE AND CANNOT BE REBUILT. IF THE COIL ASSEMBLY FAILS TO OPERATE
PROPERLY, REPLACE IT WITH AN OEM REPLACEMENT PART ONLY.

1. Pressure Regulator Section
2. Fuel Inlet
3. Coolant Passage

4. Primary Test Port
5. Secondary Test Port
6. Voice Coil Section

Figure 3-74.  EPR Assembly

Figure 3-75.  Low Pressure Regulators 
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Air Fuel Mixer
The air valve mixer is an air-fuel metering device and is com-
pletely self-contained. The mixer is an air valve design, utiliz-
ing a relatively constant pressure drop to draw fuel into the
mixer from cranking to full load. The mixer is mounted in the
air stream ahead of the throttle control device.

When the engine begins to crank, it draws in air with the air
valve covering the inlet, negative pressure begins to build.
This negative pressure signal is communicated to the top of
the air valve chamber through 4 vacuum ports in the air valve
assembly. A pressure/force imbalance begins to build across
the air valve diaphragm between the air valve vacuum cham-
ber and the atmospheric pressure below the diaphragm. The
air valve vacuum spring is calibrated to generate from 4.0
inches (101.6 mm) of water column at start to as high as 14.0
inches (355.60 mm) of water column at full throttle. The vac-
uum being created is referred to as Air Valve Vacuum (AVV). As
the air valve vacuum reaches 4.0 inches (101.6mm) of water
column, the air valve begins to lift against the air valve spring.
The amount of AVV generated is a direct result of the throttle
position. At low engine speed the air valve vacuum is low and
the air valve position is low thus creating a small venturi for
the fuel to flow. As the engine speed increase the AVV
increases and the air valve is lifted higher thus creating a much
larger venturi. This air valve vacuum is communicated from
the mixer venture to the LPR secondary chamber via the low
pressure fuel supply hose. As the AVV increases in the second-
ary chamber the secondary diaphragm is drawn further down
forcing the secondary valve lever to open wider.

Electronic Throttle Control (ETC)
Engine speed and load control is maintained by an ETC device.
Speed and load control are determined by the ECM. Defaults
programmed into the ECM software and throttle position sen-
sors allow the ECM to maintain safe operating control over the
engine. The Electronic Throttle Control device or "throttle
body assembly" is connected to the intake manifold of the
engine. The electronic throttle control device utilizes an elec-
tric motor connected to the throttle shaft. When the engine is
running electrical signals are sent from the equipment con-
trols to the engine ECM when the operator depresses an
equipment function switch. The ECM then sends an electrical
signal to the motor on the electronic throttle control to
increase or decrease the angle of the throttle blade thus
increasing or decreasing the air/fuel flow to the engine.

The electronic throttle control device also incorporates two
internal Throttle Position Sensors (TPS) which provide output
signals to the ECM as to the location of the throttle shaft and
blade. The TPS information is used by the ECM to correct
speed and load control as well as emission control.

Figure 3-76.  Air Fuel Mixer

Figure 3-77.  ETC throttle control device
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Engine Control Module

To obtain maximum effect from the catalyst and accurate con-
trol of the air fuel ratio the emission certified engine is
equipped with an onboard computer or Engine Control Unit
(ECM). The ECM is a 32 bit controller which receives input data
from sensors fitted to the engine and fuel system and then
outputs various signals to control engine operation.

One specific function of the controller is to maintain "closed
loop fuel control". Closed loop fuel control is accomplished
when the exhaust gas oxygen sensor (HEGO) mounted in the
exhaust system sends a voltage signal to the controller. The
controller then calculates any correction that may need to be
made to the air fuel ratio. The controller then outputs signals
to the EPR to correct the amount of fuel being supplied to the
mixer. At the same time the ECM may correct the throttle
blade position to correct speed and load of the engine.

The controller also performs diagnostic functions on the fuel
system and notifies the operator of malfunctions by turning
on a Malfunction Indicator Light (MIL) mounted in the Ground
Control Station and the Platform Control Station. Malfunctions
in the system are identified by a Diagnostic Code number. In
addition to notifying the operator of the malfunction in the
system the controller also stores the information about the
malfunction in its memory.

Heated Exhaust Gas Oxygen Sensor
There are two Heated Exhaust Gas Oxygen Sensors (HEGO).
The first HEGO is mounted in the exhaust system downstream
of the engine. It is used to measure the amount of oxygen
present in the exhaust stream and communicate that to the
ECM via an electrical signal. The amount of oxygen present in
the exhaust stream indicates whether the fuel/air ratio is too
rich or too lean. If the HEGO sensor signal indicates that the
exhaust stream is too rich the ECM will decrease or lean the
fuel mixture during engine operation, if the mixture is too lean
the ECM will richen the mixture. The ECM continuously moni-
tors the HEGO sensor output. If a rich or lean condition is pres-
ent for an extended period of time, and the ECM cannot
correct the condition, the ECM will set a diagnostic code and
turn on the MIL light in control box.

The second HEGO is mounted in the exhaust system after the
muffler. It measures the amount of oxygen in the exhaust sys-
tem after the catalyst treatment has been completed in the
muffler. If the ECM detects that the catalytic action in the muf-
fler is not sufficient and fuel correction cannot correct the mal-
function the MIL light is illuminated in the control box and a
DTC code will stored in the computer.

THE HEATED EXHAUST GAS OX YGEN SENSOR IS AN EMISSION CONTROL
DEVICE. IF THE HEGO FAILS TO OPERATE, REPLACE IT WITH AN OEM REPLACE-
MENT PART. THE HEGO SENSOR IS SENSITIVE TO SILICONE OR SILICONE
BASED PRODUCTS AND CAN BECOME CONTAMINATED. AVOID USING SILICONE
SEALERS OR HOSES TREATED WITH SILICONE LUBRICANTS IN THE AIR
STREAM OR FUEL LINES.

Gasoline Multi Point Fuel Injection System (MPFI)
The primary components of the Gasoline Multi Point Fuel
Injection (MPFI) fuel system are the fuel tank, electric fuel
pump, fuel pressure and temperature sensor manifold, fuel fil-
ter and fuel rail.

Figure 3-78.  LPG Engine Control Unit (ECM)

Figure 3-79.  ECM Assembly

Figure 3-80.  Heated Exhaust Gas Oxygen Sensor (HEGO)
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Gasoline Fuel Pump

The Gasoline is stored as a liquid in the fuel tank and in drawn
into the fuel system by an electric fuel pump. The fuel pump
will receive a signal from the ECM to prime the fuel system for
approximately 2 seconds prior to start. Priming of the fuel sys-
tem provides for a quicker start, when the engine begins to
crank.

Gasoline Pressure And Temperature Sensor 
Manifold

This engine is equipped with a fuel injector rail that does not
have a pressure regulator or a return circuit to the fuel tank.
Fuel pressure for this engine is regulated by the engine’s ECM.
The ECM receive fuel pressure and temperature feedback from
the gasoline fuel sensor manifold and uses this information to
control the ground side of the fuel pump. Fuel pressure is reg-
ulated by the ECM pulse width modulating (PWM) the fuel
pump. The fuel pressure and temperature sensor manifold has
a return or "bleed" circuit that connects back to the fuel tank.
This circuit is used to bleed off any vapor that develops in the
line and return a small amount of fuel to the tank. The fuel
comes from the fuel tank and passes through the fuel pump.
Fuel exits the fuel pump, passes through the filter and then
enters the fuel pressure and temperature manifold assembly.
Fuel flows through the feed circuit and is delivered to the fuel
injector rail. Fuel that enters the bleed circuits through they
bypass valve in the manifold is returned to the fuel tank.

Fuel Filter
After the fuel is drawn into the fuel pump, the fuel flows
through the gasoline fuel filter. The fuel filter will trap small
particles as the fuel passes through the filter to remove debris
and prevents the fuel pressure and temperature manifold and
fuel injectors from becoming damaged. Maintenance of the
fuel filter is required as indicated in Section 1.

Fuel Injector Rail
Fuel flows from the fuel pressure and temperature manifold
assembly to the fuel rails where the fuel is delivered to the fuel
injectors. The fuel rail also contains a Schrader valve which is
utilized to test the regulated pressure of the fuel system.

Fuel Injector
The fuel supply is maintained on the top of the injector from
the injector rail. The injector is fed a "pulse" signal through the
wire harness which causes the injector to open. During regular
operating conditions the ECM controls the opening and dura-
tion of opening of the injector. During lower RPM operation
the injector signals or "pulses" are less frequent then when the
engine is operating at higher RPMs. The engine has been cali-
brated to deliver the precise amount of fuel for optimum per-
formance and emission control.

Figure 3-81.  Gasoline Fuel Pressure and Temperature 
Manifold Assembly
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3.31 GM ENGINE FUEL SYSTEM REPAIR

Propane Fuel System Pressure Relief

THE PROPANE FUEL SYSTEM OPERATES AT PRESSURES UP TO 312 PSI 
(21.5 BAR). TO MINIMIZE THE RISK OF FIRE AND PERSONAL INJURY, RELIEVE
THE PROPANE FUEL SYSTEM PRESSURE (WHERE APPLICABLE) BEFORE SER-
VICING THE PROPANE FUEL SYSTEM COMPONENTS.

To relieve propane fuel system pressure: 

1. Close the manual shut-off valve on the propane fuel
tank. 

2. Start and run the vehicle until the engine stalls. 

3. Turn the ignition switch OFF.

RESIDUAL VAPOR PRESSURE WILL BE PRESENT IN THE FUEL SYSTEM. ENSURE
THE WORK AREA IS WELL VENTILATED BEFORE DISCONNECTING     ANY FUEL
LINE.

Propane Fuel System Leak Test

NEVER USE AN OPEN FLAME OF ANY TYPE TO CHECK FOR PROPANE FUEL SYS-
TEM LEAKS.

Always inspect the propane fuel system for leaks after per-
forming service. Check for leaks at the fittings of the serviced
or replaced component. Use a commercially available liquid
leak detector or an electronic leak detector. When using both
methods, use the electronic leak detector first to avoid con-
tamination by the liquid leak detector.

Draining Oil Build Up From The Propane Regulator
Refer to Section 1.
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Propane Fuel Filter Replacement

REMOVAL

1. Relieve the propane fuel system pressure. Refer to Pro-
pane Fuel System Pressure Relief. 

2. Disconnect the negative battery cable. 

3. Slowly loosen the Filter housing and remove it. 

4. Pull the filter housing from the Electric lock off assembly.

5. Remove the filter from the housing. 

6. Locate Filter magnet and remove it. 

7. Remove and discard the housing seal. 

8. If equipped, remove and discard the retaining bolt seal. 

9. Remove and discard mounting plate to lock off O-ring
seal.

INSTALLATION

BE SURE TO REINSTALL THE FILTER MAGNET INTO THE HOUSING BEFORE
INSTALLING NEW SEAL

1. Install the mounting plate to lock off O-ring seal. 

2. If equipped, install the retaining bolt seal. 

3. Install the housing seal. 

4. Drop the magnet into the bottom of the filter housing. 

5. Install the filter into the housing. 

6. If equipped, install the retaining bolt into the filter hous-
ing. 

7. Install the filter up to the bottom of the electric lock off. 

8. Tighten the filter bowl retainer to 106 in lbs (12 Nm).

9. Open manual shut-off valve. Start the vehicle and leak
check the propane fuel system at each serviced fitting.
Refer to Propane Fuel System Leak Test.

1 1

2 13

3 3

4 4

5 5

6

7 7

8 8

9 9

OR

10 10

11

11

12

1. Electric Lock Off Solenoid
2. Mounting Plate
3. Housing Seal
4. Filter Magnet
5. Filter Housing
6. Seal
7. Electrical Connector

8. Fuel Outlet
9. O-ring
10. Filter
11. Fuel Inlet
12. Retaining Bolt
13. Ring

Figure 3-82.  Filter Lock Assembly
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Electronic Pressure Regulator (EPR) Assembly 
Replacement

The EPR assembly is a made up of two separate components.
The Voice Coil Section is not serviceable and can only be
replaced as an assembly. The pressure regulator section is ser-
viceable and will be detailed in this section. 

REMOVAL

1. Relieve the propane fuel system pressure. Refer to Pro-
pane Fuel System Pressure Relief. 

2. Disconnect the negative battery cable. 

3. Slowly remove the fuel inlet fitting at the Electric Lock
Off.

NOTE: Residual vapor pressure will be present in the fuel system. 

4. Disconnect the electrical connector to the Electric Lock
off.

5. Remove the Electric Lock Off from the regulator. 

6. Remove the lock pin from the vapor fitting on the regu-
lator housing and remove the fitting and hose and
retain the pin. 

7. Remove the lock pin from the pressure sensor on the
regulator housing and remove the Sensor and retain the
pin. 

8. Using a clamp pliers pinch off the hoses on the coolant
lines to the regulator. 

9. Remove the lock pin from both the water fittings on the
regulator housing and remove the fittings and hoses
and retain the pin. 

10. Disconnect the EPR electrical connector. 

11. Remove the (3) three nuts from the EPR isolators and the
EPR mounting bracket. 

12. Remove the EPR from the bracket. 

13. Remove the (3) three mounting isolators. 

INSTALLATION

DO NOT USE TEFLON TAPE ON ANY FUEL FITTING. USE A LIQUID PIPE THREAD
SEALANT WHEN INSTALLING FITTINGS.

CHECK ALL THE O-RINGS ON THE VAPOR AND WATER FITTINGS FOR ANY DAM-
AGE REPLACE IF NECESSARY.

LUBE ALL THE O-RINGS WITH AN O-RING LUBE BEFORE INSTALLING.

1. Install the three (3) rubber isolators to the bottom of the
EPR 

2. Install the EPR assembly to the bracket and tighten the
retaining nuts.

NOTE: Do not over tighten the isolators and cause a separation of
the isolators. 

3. Install the fuel temperature sensor into the regulator
opening and lock in place with the locking pin, connect
the electrical connector. 

4. Insert the fuel vapor line and fitting into the regulator
port and lock in place with the locking pin. 

5. Install both the water hoses and fittings into the regula-
tor and lock in place with the locking pin remove the
clamp pliers from the hoses. 

6. Install the electric lock off into the regulator inlet and
tighten into proper location, connect the electrical con-
nector. 

7. Connect the fuel supply line and tighten until fully
seated. 

8. Connect the EPR electrical connector. 

9. Open the manual valve. 

1. Pressure Regulator Section
2. Fuel Inlet
3. Coolant Passage

4. Primary Test Port
5. Secondary Test Port
6. Voice Coil Section

Figure 3-83.  EPR Assembly
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10. Start the vehicle and leak check the propane fuel system
at each serviced fitting Refer to Propane Fuel System
Leak Test. 

PRESSURE REGULATOR SECTION REMOVAL

1. Remove the EPR refer to EPR Removal Procedure. 

2. Remove the six (6) regulator to voice coil screws using
the special tool and separate the regulator from the
actuator.

DO NOT REMOVE THE SECONDARY DIAPHRAGM RETAINING PLATE AND DIA-
PHRAGM THIS WILL VOID THE WARRANTY OF THE ACTUATOR SECTION.

PRESSURE REGULATOR SECTION INSTALLATION

1. Install the regulator to the actuator section using the six
(6) retaining screws and tighten 70 in lbs (8 Nm). 

2. Install the EPR refer to EPR Installation.

Temperature Manifold Absolute Pressure (TMAP)
Sensor

REMOVAL

1. Disconnect the TMAP electrical connector. 

2. Remove the two retaining bolts. 

3. Remove the TMAP.

INSTALLATION

NOTE: Apply a small amount of O-ring lubricant before 
installation.

1. Install in the TMAP. 

2. Tighten retaining bolts to 62 lb-in (7 Nm).

Start the vehicle and check for proper operation.

Electronic Throttle Control Replacement 
See Figure 3-85.

REMOVAL

1. Disconnect the negative battery cable. 

2. Remove the air intake duct. 

3. Release the hose clamp on the vapor fuel line and
remove the vapor hose. 

4. Disconnect the TMAP electrical connector. 

5. Disconnect the electronic throttle control connector. 

6. Remove the manifold to throttle body adapter bolts and
remove the throttle body mixer assembly.

7. Pull the throttle body assembly from the adapter. 

8. Remove electronic throttle control device. 

9. Remove the O-rings gasket and discard.

Figure 3-84.  Pressure Regulator Section 

Figure 3-85.  (TMAP) Sensor & Electronic Throttle 
Control (ETC)
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INSTALLATION

LIGHTLY LUBRICATE BOTH THROTTLE CONTROL DEVICE TO ADAPTER O-RINGS.

1. Install the O-ring on throttle body. Press it down to the
bottom of the surface.

2. Install the two quad seals. Install one seal at a time to
insure the seal does not roll. The seal must sit flat     on
the throttle body.

3. Attach mixer and throttle body together. The two parts
do not bolt together; they will be secured when you
mount it on the intake. Notice the orientation of the air
inlet and throttle body cover. 

4. Place gasket on intake manifold and attach mixer/throt-
tle assembly to manifold.

Mixer Replacement
See Figure 3-86.

REMOVAL

1. Remove the Throttle control device Refer to Electronic
Throttle Body Replacement. 

2. Remove the four (4) bolts to the throttle control device
to mixer adapter bolts. 

3. Remove and discard the mixer to adapter gasket.

Figure 3-86.  Mixer Assembly
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INSTALLATION

COVER THROTTLE BODY ADAPTER OPENING TO PREVENT DEBRIS FROM
ENTERING ENGINE UNTIL REASSEMBLY.

1. Install Mixer to adapter gasket onto the mixer. 

2. Install the mixer to the throttle control device to mixer
adapter and secure with the 4 retaining screws. Tighten
80 lb-in (9 Nm).

3. Install Throttle body. Refer to Electronic Throttle Control
Device Replacement. 

4. Start the engine and leak check all fittings and connec-
tions. 

Coolant Hose Replacement

REMOVAL

1. Drain the coolant. 

2. Using hose clamp pliers, disconnect both hose clamps
on each hose. 

3. Remove the hose from each of the fittings.

INSTALLATION

NOTE: Use hose material and lengths specified by JLG.

1. Install the hose clamps to each hose and set the clamp
back on each hose to make installation easier. 

2. Fit the hose to the fittings.

3. Secure by positioning each of the clamps.

 Vapor Hose Replacement

REMOVAL

1. Using hose clamp pliers disconnect both hose clamps.

2. Remove the vapor hose from each fitting.

INSTALLATION

THE VAPOR SUPPLY HOSE IS SPECIFICALLY DESIGNED, DO NOT USE HOSE
MATERIAL OR LENGTH OTHER THAN JLG SPECIFIED PARTS.

1. Install hose clamps and set back on each hose. 

2. Reinstall the vapor hose to each fitting.

3. Reset clamps. 

4. Start engine and check for leaks.

Engine Control Module Replacement

REMOVAL

1. Disconnect Negative battery cable.

2. Remove controller from mounting bracket.

3. Push connector lock back to unlock connector.

4. Unplug controller and remove.

INSTALLATION

THE CONTROLLER IS CALIBRATED FOR EACH ENGINE VERIFY YOU HAVE THE
CORRECT CONTROLLER

1. Plug connector into controller. 

2. Push lock into place. 

3. Mount controller into mounting bracket. 

4. Reconnect the battery cable. 

5. Start engine. 

6. Check for any DTC codes and clear.

7. Verify engine is in closed loop and no warning lights are
illuminated.

Heated Exhaust Gas Oxygen Sensor Replacement

REMOVAL

1. Disconnect Negative battery cable. 

2. Disconnect the O2 sensor electrical connector. 

3. Using an O2 Sensor socket, remove the O2 Sensor and
discard.

INSTALLATION

BEFORE INSTALL THE O2 SENSOR LUBRICATE THREADS WITH ANTI-SEIZE
COMPOUND GM P/N 5613695 OR EQUIVALENT.   AVOID GETTING COMPOUND
ON THE SENSOR TIP.

1. Install O2 sensor.   Tighten to 30 ft.lb. (41 Nm). 

2. Start engine. 

3. Check for any DTC codes and clear. 

4. Verify engine is in closed loop and no warning lights are
illuminated.
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3.32 GM ENGINE LPG FUEL SYSTEM DIAGNOSIS

Fuel System Description

To maintain fuel and emission control on the LPG fuel system
the Engine Control Units (ECM) relies on numerous engine
sensor and output data from the Electronic Pressure Regulator
(EPR). The ECM will then determine the target fuel calibration
and command the EPR to reposition the voice coil to the
proper position which, subsequently reposition the secondary
lever in the pressure regulator to maintain proper control. The
EPR and ECM will continue to communicate back and forth
during normal operation.

In the event that the EPR fails to communicate or the Commu-
nications Area Network (CAN) cable fails to transmit data the
regulator will operate in an open loop configuration. As the air
valve vacuum in the mixer venturi is communicated to the sec-
ondary chamber of the regulator the secondary diaphragm
will be drawn in a downwards motion. This downward motion
will cause the secondary lever to open thus allowing more fuel
to enter the mixer.

In the (LPR) the fuel is vaporized and the pressure reduced in
two stages. The first stage reduces the pressure to approxi-
mately 1.0 to 3.0 psi (6.8 to 20.6 kPa). The second stage
reduces the pressure to approximately negative 1.5" of water
column.

The fuel is then drawn from the secondary chamber of the LPR
by the vacuum generated by air flowing through the mixer.
This vacuum signal is also used to generate lift for the mixer air
valve. This vacuum signal is most commonly referred to as air
valve vacuum. In the mixer, the fuel mixes with the air entering
the engine. This air/ fuel mixture is then drawn into the engine
for combustion.

Diagnostic Aids
This procedure is intended to diagnose a vehicle operating on
LPG. If the vehicle will not continue to run on LPG, refer to
Hard Start for preliminary checks. Before proceeding with this
procedure, verify that the vehicle has a sufficient quantity of
fuel and that liquid fuel is being delivered to the LPR. Also,
ensure that the manual shut off valve on the LPG tank is fully
opened and that the excess flow valve has not been activated.

Tools Required:

• 7/16 Open end wrench (for test port plugs)

• DVOM (GM J 39200, Fluke 88 or equivalent).

• 12 volt test light

Diagnostic Scan Tool

• Diagnostic Display tool.

Pressure Gauges

• IMPCO ITK-2 Test kit

• Water Column Gauge / Manometer (GM 7333-6 or equiva-
lent).

• 0-10 PSI Gauge

Test Description

The numbers below refer to step numbers on the diagnostic
table.

5. This step determines if the LPR requires replacement

6. This step determines if the problems are in the mechanical
side of the Pressure Regulator or the Electronic Voice Coil

10. This step determines if the Mixer requires replacement

14. This step determines if the Lock Off requires replacement

17. This step determines if the Fuel Filter requires replacement.

Figure 3-87.  EPR Assembly
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Table 3-14. LPF Fuel System Diagnosis

STEP ACTION VALUE(S) YES NO

1 Were you referred to this procedure by a DTC diagnostic chart? - - Go to Step 3 Go to Step 2

2 Perform the On Board Diagnostic (OBD) System Check.
Are any DTCs present in the ECM?

- - Go to the                                                                          
applicable DTC Table

Go to Step 3

3 Verify that the LPG fuel tank has a minimum of 1/4 tank of fuel, that the manual valve is open 
and the tank quick connect is fully engaged
Does the vehicle have fuel?

- - Go to Step 4 - -

4 1. Connect a water column gauge or a manometer to the secondary test port of the low pressure 
regulator (LPR).
2. Start the engine and allow it to reach operating temperature. 
Does the engine start and run?

- - Go to Step 5 Go to Step 8

5 With the engine idling, observe the pressure reading for the LPR secondary pressure.
Does the fuel pressure fluctuate rhythmically OUTSIDE the specified range?

 -1.0" to
-2.0" w.c

Go to Step 25 Go to Step 6

6 1. Disconnect the EPR electrical connectors. NOTE: This action will cause a DTC to be set by the 
ECM
2. With the engine idling observe the pressure reading on the secondary test port.
Is the fuel pressure WITHIN the specified range?

 -1.0" to 
-2.0" w.c

Go to Fuel Control System 
Diagnosis

Go to Step 7

7 1. Inspect the air intake stream between the mixer assembly and the throttle body for leaks.
 2. Inspect the fuel hose connection between the LPR and mixer assembly for damage or leak-
age.
3. Inspect any vacuum hoses for leaks
 Was a problem found and corrected?

- - Go to Step 26 Go to Step 22

8 1. Connect a water column gauge or a manometer to the secondary test port of the low pressure 
regulator (LPR).
2. Crank the engine and observe the pressure reading for the LPR secondary pressure.
Does the fuel pressure indicate a vacuum is present?                                                          

- - Go to Step 12 Go to Step 9

9 1. Remove Air induction hose to the mixer
2. Observe the air valve for movement while the engine is cranking. Note: Movement of the air 
valve will be minimal at cranking speeds.
Does the air valve move when the engine is cranked?                                                        

- - Go to Step 11 Go to Step 10

10 1. Inspect the air intake stream to the mixer assembly and the throttle body for vacuum leaks.
2. Inspect the vacuum hoses from the mixer for proper connection and condition.
 Was a problem found and repaired?

- - Go to Step 26 Go to Step 24

11 Inspect the fuel hose connection between the LPR and the mixer assembly for damage or leak-
age.
Was a problem found and repaired?

- - Go to Step 26 Go to Step 12

12 1. Connect a 0-10 psi gauge to the primary test port of the low pressure regulator (LPR).
2. Crank the engine and observe the pressure reading for the LPR primary pressure.
Is the fuel pressure ABOVE the specified value?

1- 3 PSI Go to Step 22 Go to Step 13

13 1. Turn OFF the ignition.
2. Disconnect the LPL connector.
3. Install a test light between the pins of the LPL connector.
 4. Crank the engine. The test light should illuminate. 
Does the test light illuminate?

- - Go to Step 14 Go to Step 16

14 Using a DVOM, check the resistance of the low pressure lock-off (LPL).
Is the resistance within the specified range? 

12W - 16W Go to Step 15 Go to Step 23

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 3 - CHASSIS & TURNTABLE

3-148 – JLG Lift – 3120740

15  1. Turn the ignition OFF.
 2. Close the manual shut-off valve on the LPG tank.
CAUTION: When disconnecting LPG fuel lines, liquid LPG may be present. Perform this step in a 
well ventilated area.
3. Loosen the fuel inlet hose fitting at the inlet of the LPL.
Was fuel present when the fitting was loosened? 

- - Go to Step 23 Go to Step 17

16 1. Turn OFF the ignition.
 2. Connect the test light to chassis ground and probe pin A of the LPL connector.
 3. Crank the engine. The test light should illuminate.
Does the test light illuminate?

- - Go to Step 20 Go to Step 21

17 1. Remove the LPG fuel filter / LPL.
2. Remove the filter from the LPL.
3. Empty the contents of the inlet side of the LPG fuel filter onto a clean surface.
 4. Inspect the contents of the LPG fuel filter for an excessive amount of foreign material or 
water. If necessary, locate and repair the source of contamination.
5. Verify the LPG fuel filter is not restricted or plugged.
Was a problem found?

- - Go to Step 19 Go to Step 18

18 The fuel supply system or hoses are plugged or restricted, locate and repair the problem.
Is the action complete?

- - Go to Step 26 - -

19 Replace the fuel filter. Refer to Fuel Filter Replacement.
 Is the action complete?

- - Go to Step 26 - -

20 Repair the open in the lock-off ground circuit.
Is the action complete?

- - Go to Step 26 - -

21 Repair the open in the lock-off power circuit.
Is the action complete?

- - Go to Step 26 - -

22 Replace the low pressure regulator (LPR). Refer to Low Pressure Regulator Replacement.
Is the action complete?

- - Go to Step 26 - -

23 Replace the lock-off. Refer to Lock-off Replacement. 
Is the action complete?

- - Go to Step 26 - -

24 Replace the mixer assembly. Refer to Fuel Mixer Replacement. 
Is the action complete?                                          

- - Go to Step 26 - -

25 The fuel supply system is operating normally, if a failure of the control solenoids is suspected. 
Refer to Fuel Control System Diagnosis.

1. Install the test plug in the LPR secondary chamber.
2. If you were sent to this routine by another diagnostic chart, return to the previous diagnostic 
procedure.
Is the action complete?

- - System OK - -

26 1. Disconnect all test equipment 
2. Install the primary and secondary test port plugs.
3. Start the engine.
4. Using SNOOP or equivalent, leak check the test port plugs.
Is the action complete?

- - System OK - -

Table 3-14. LPF Fuel System Diagnosis

STEP ACTION VALUE(S) YES NO
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Table 3-15. Symptom Diagnosis

Checks Action

Important Preliminary Checks

Before Using This Section Before using this section, you should have performed On Board Diagnostic Check and determined that:
     1. The Control Module and MIL (Malfunction Indicator Lamp) are operating correctly.
     2. There are no Diagnostic Trouble Codes (DTCs) stored, or a DTC exists but without a MIL.

Several of the following symptom procedures call for a careful visual and physical check. The visual and physical checks are very important. The 
checks can lead to correcting a problem without further checks that may save valuable time.

LPG Fuel System Check 1. Verify the customer complaint.
2. Locate the correct symptom table.
3. Check the items indicated under that symptom.
4. Operate the vehicle under the conditions the symptom occurs. Verify HEGO switching between lean and rich.

IMPORTANT! Normal HEGO switching indicates the LPG fuel system is in closed loop and operating correctly at that time.

Visual and Physical Checks ² Check all ECM system fuses and circuit breakers.
² Check the ECM ground for being clean, tight and in its proper location.
² Check the vacuum hoses for splits, kinks and proper connections.
² Check thoroughly for any type of leak or restriction.
² Check for air leaks at all the mounting areas of the intake manifold sealing surfaces.
² Check for proper installation of the mixer module assembly.
² Check for air leaks at the mixer assembly.
² Check the ignition wires for the following conditions:
          - Cracking
          - Hardness
          - Proper routing
          - Carbon tracking
² Check the wiring for the following items:
           - Proper connections, pinches or cuts.
² The following symptom tables contain groups of possible causes for each symptom. The order of these procedures is not important. If the scan 
tool readings do not indicate the problems, then proceed in a logical order, easiest to check or most likely to cause first.

 Intermittent

DEFINITION: The problem may or may not turn ON the Malfunction Indicator Lamp (MIL) or store a Diagnostic Trouble Code (DTC).

Preliminary Checks ² Refer to Important Preliminary Checks.
² Do not use the DTC tables. If a fault is an intermittent, the use of the DTC tables may result in the replacement of good parts.

Faulty Electrical Connections or Wiring ² Faulty electrical connections or wiring can cause most intermittent problems.
² Check the suspected circuit for the following conditions:
     - Faulty fuse or circuit breaker
     - Connectors poorly mated
     - Terminals not fully seated in the connector (backed out)
     - Terminals not properly formed or damaged
     - Terminal to wires poorly connected
     - Terminal tension insufficient.
² Carefully remove all the connector terminals in the problem circuit in order to ensure the proper contact tension. If necessary, replace all the 
connector terminals in the problem circuit in order to ensure the proper contact tension.
² Checking for poor terminal to wire connections requires removing the terminal from the connector body.

Operational Test If a visual and physical check does not locate the cause of the problem, drive the vehicle with a scan tool. When the problem occurs, an abnormal 
voltage or scan reading indicates the problem may be in that circuit.
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Intermittent Malfunction Indicator Lamp 
(MIL)

The following components can cause intermittent MIL and no DTC(s):
 ² A defective relay, Control Module driven solenoid, or a switch that can cause electrical system interference. Normally, the problem will occur 
when the faulty component is operating.
 ² The improper installation of electrical devices, such as lights, 2-way radios, electric motors, etc.
 ² The ignition secondary voltage shorted to a ground.
 ² The Malfunction Indicator Lamp (MIL) circuit or the Diagnostic Test Terminal intermittently shorted to ground.
² The Control Module grounds.

Loss of DTC Memory To check for the loss of the DTC Memory:
1. Disconnect the TMAP sensor.
2. Idle the engine until the Malfunction Indicator Lamp illuminates.

The ECM should store a TMAP DTC. The TMAP DTC should remain in the memory when the ignition is turned OFF. If the TMAP DTC does not store 
and remain, the ECM is faulty

Additional Checks

No Start

DEFINITION: The engine cranks OK, but does not start.

Preliminary Checks  Refer to Important Preliminary Checks.

Control Module Checks If a scan tool is available:
² Check for proper communication with both the ECM
² Check the fuse in the ECM battery power circuit. Refer to Engine Controls Schematics.
² Check battery power, ignition power and ground circuits to the ECM. Refer to Engine Control Schematics. Verify voltage and/or continuity for 
each circuit.

Sensor Checks ² Check the TMAP sensor.
² Check the Magnetic pickup sensor (RPM).

Fuel System Checks Important: A closed LPG manual fuel shut off valve will create a no start condition.
² Check for air intake system leakage between the mixer and the throttle body.
² Verify proper operation of the low pressure lock-off solenoids.
² Check the fuel system pressures. Refer to the LPG Fuel System Diagnosis.
² Check for proper mixer air valve operation.

Ignition System Checks Note: LPG being a gaseous fuel requires higher secondary ignition system voltages for the equivalent gasoline operating conditions.
² Check for the proper ignition voltage output with J 26792 or the equivalent.
² Verify that the spark plugs are correct for use with LPG (R42LTS)
² Check the spark plugs for the following conditions:
     - Wet plugs
     - Cracks
     - Wear
     - Improper gap
     - Burned electrodes
     - Heavy deposits
² Check for bare or shorted ignition wires.
² Check for loose ignition coil connections at the coil.

Engine Mechanical Checks Important: The LPG Fuel system works on a fumigation principle of fuel introduction and is more sensitive to intake manifold leakage than 
the gasoline fuel supply system.
² Check for the following:
     -       Vacuum leaks
     -       Improper valve timing
     -       Low compression
     -       Bent pushrods
     -       Worn rocker arms
     -       Broken or weak valve springs
     -       Worn camshaft lobes.

Table 3-15. Symptom Diagnosis

Checks Action
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Exhaust System Checks ² Check the exhaust system for a possible restriction:                                    
     - Inspect the exhaust system for damaged or collapsed pipes
     - Inspect the muffler for signs of heat distress or for possible internal failure.
² Check for possible plugged catalytic converter. Refer to Restricted Exhaust System Diagnosis

Hard Start

DEFINITION: The engine cranks OK, but does not start for a long time. The engine does eventually run, or may start but immediately dies.

Preliminary Checks ² Refer to Important Preliminary Checks.
² Make sure the vehicle's operator is using the correct starting procedure.

Sensor Checks ²Check the Engine Coolant Temperature sensor with the scan tool. Compare the engine coolant temperature with the ambient air temperature 
on a cold engine. IF the coolant temperature reading is more than 5 degrees greater or less than the ambient air temperature on a cold engine, 
check for high resistance in the coolant sensor circuit. Refer to DTC 111
² Check the Crankshaft Position (CKP) sensor.
²Check the Throttle position (TPS) sensor.

Fuel System Checks  Important: A closed LPG manual fuel shut off valve will create an extended crank OR no start condition.
² Verify the excess flow valve in the LPG manual shut-off valve is not tripped.
² Check mixer module assembly for proper installation and leakage.
² Verify proper operation of the low pressure lock-off solenoids.
² Verify proper operation of the EPR
² Check for air intake system leakage between the mixer and the throttle body.
² Check the fuel system pressures. Refer to the Fuel System Diagnosis. 

Ignition System Checks  Note: LPG being a gaseous fuel requires higher secondary ignition system voltages for the equivalent gasoline operating conditions.
² Check for the proper ignition voltage output with J 26792 or the equivalent.
² Verify that the spark plugs are correct for use with LPG (R42LTS)
² Check the spark plugs for the following conditions:
     - Wet plugs
     - Cracks
     - Wear
     - Improper gap
     - Burned electrodes
     - Heavy deposits
² Check for bare or shorted ignition wires.
² Check for moisture in the distributor cap if applicable.
² Check for loose ignition coil connections.
Important:
1. If the engine starts but then immediately stalls, Check the Crankshaft Position (CKP).
2. Check for improper gap, debris or faulty connections.

Engine Mechanical Checks Important: The LPG Fuel system works on a fumigation principle of fuel introduction and is more sensitive to intake manifold leakage than the 
gasoline fuel supply system.
² Check for the following:
     -       Vacuum leaks
                                   -       Improper valve timing
                                   -       Low compression
                                   -       Bent pushrods
                                   -       Worn rocker arms
                                   -       Broken or weak valve springs
                                   -       Worn camshaft lobes.
² Check the intake and exhaust manifolds for casting flash.

Exhaust System Checks ² Check the exhaust system for a possible restriction:
     - Inspect the exhaust system for damaged or collapsed pipes
     - Inspect the muffler for signs of heat distress or for possible internal failure.
² Check for possible plugged catalytic converter. Refer to Restricted Exhaust System Diagnosis or Exhaust System in the GM Base Engine Service 
Manual

Table 3-15. Symptom Diagnosis
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Additional Checks ²

Cuts Out, Misses

DEFINITION: A surging or jerking that follows engine speed, usually more pronounced as the engine load increases which is not normally felt above 1500 RPM. The exhaust has a steady spit-
ting sound at idle, low speed, or hard acceleration for the fuel starvation that can cause the engine to cut-out.

Preliminary Checks ² Refer to Important Preliminary Checks.

Ignition System Checks ² Start the engine.
² Wet down the secondary ignition system with water from a spray bottle, and look/listen for arcing or misfiring as you apply water.
² Check for proper ignition output voltage with spark tester J 26792.
² Check for a cylinder misfire.
² Verify that the spark plugs are correct for use with LPG (R42LTS)
² Remove the spark plugs in these cylinders and check for the following conditions:
² Insulation cracks
² Wear
² Improper gap
² Burned electrodes
² Heavy deposits
² Visually/Physically inspect the secondary ignition for the following:
² Ignition wires for arcing, cross-firing and proper routing
² Ignition coils for cracks or carbon tracking

Engine Mechanical Checks ² Perform a cylinder compression check.
² Check the engine for the following:

-  Improper valve timing
-  Bent pushrods
-  Worn rocker arms
-  Worn camshaft lobes.
-  Broken or weak valve springs.

² Check the intake and exhaust manifold passages for casting flash.

Fuel System Checks ² Check the fuel system - plugged fuel filter, low fuel pressure, etc. Refer to LPG Fuel System Diagnosis.
² Check the condition of the wiring to the low pressure lock-off solenoid.

Additional Check Check for Electromagnetic Interference (EMI).
² EMI on the reference circuit can cause a missing condition.
² Monitoring the engine RPM with a scan tool can detect an EMI.
² A sudden increase in the RPM with little change in the actual engine RPM, indicates EMI is present.
² If the problem exists, check the routing of the secondary wires and the ground circuit.

Hesitation, Sag, Stumble

DEFINITION: The vehicle has a momentary lack of response when depressing the accelerator. The condition can occur at any vehicle speed. The condition may cause the engine to stall if it's 
severe enough. 

Preliminary Checks Refer to Important Preliminary Checks.

Fuel System Checks ² Check the fuel pressure. Refer to LPG Fuel System Diagnosis.
² Check for low fuel pressure during a moderate or full throttle acceleration. If the fuel pressure drops below specification, there is possibly a 
faulty low pressure regulator or a restriction in the fuel system.
² Check the Manifold Absolute Pressure (MAP) sensor response and accuracy.
² Check LPL electrical connection
² Check the mixer air valve for sticking or binding.
² Check the mixer module assembly for proper installation and leakage.
² Check the EPR electrical connections.

Table 3-15. Symptom Diagnosis
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Ignition System Checks Note: LPG being a gaseous fuel requires higher secondary ignition system voltages for the equivalent gasoline operating conditions. If a prob-
lem is reported on LPG and not gasoline, do not discount the possibility of a LPG only ignition system failure and test the system accordingly.
² Check for the proper ignition voltage output with J 26792 or the equivalent.
² Verify that the spark plugs are correct for use with LPG (R42LTS)
² Check for faulty spark plug wires
² Check for fouled spark plugs.

Additional Check ² Check for manifold vacuum or air induction system leaks
² Check the generator output voltage.

Backfire

DEFINITION: The fuel ignites in the intake manifold, or in the exhaust system, making a loud popping noise.

Preliminary Check  ² Refer to Important Preliminary Checks.

Ignition System Checks Important! LPG, being a gaseous fuel, requires higher secondary ignition system voltages for the equivalent gasoline operat-
ing conditions. The ignition system must be maintained in peak condition to prevent backfire.
² Check for the proper ignition coil output voltage using the spark tester J26792 or the equivalent.
² Check the spark plug wires by connecting an ohmmeter to the ends of each wire in question. If the meter reads over 30,000 ohms, replace the 
wires.
² Check the connection at each ignition coil.
² Check for deteriorated spark plug wire insulation.
² Check the spark plugs. The correct spark plugs for LPG are (R42LTS)
² Remove the plugs and inspect them for the following conditions:

- Wet plugs
- Cracks
- Wear
- Improper gap
- Burned electrodes
- Heavy deposits

Engine Mechanical Check Important!    The LPG Fuel system works on a fumigation principle of fuel introduction and is more sensitive to intake manifold leakage than a 
gasoline fuel supply system.
² Check the engine for the following:

-  Improper valve timing
-  Engine compression
-  Manifold vacuum leaks
-  Intake manifold gaskets
-  Sticking or leaking valves
-  Exhaust system leakage

² Check the intake and exhaust system for casting flash or other restrictions.

Fuel System Checks ² Perform a fuel system diagnosis. Refer to LPG Fuel System Diagnosis.

Lack of Power, Sluggishness, or Sponginess

DEFINITION:   The engine delivers less than expected power. There is little or no increase in speed when partially applying the accelerator pedal.

Preliminary Checks ² Refer to Important Preliminary Checks.
² Refer to the LPG Fuel system OBD System Check
² Compare the customer's vehicle with a similar unit. Make sure the customer has an actual problem. Do not compare the power output of the 
vehicle operating on LPG to a vehicle operating on gasoline as the fuels do have different drive feel characteristics
² Remove the air filter and check for dirt or restriction.
² Check the vehicle transmission Refer to the OEM transmission diagnostics.

Table 3-15. Symptom Diagnosis
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Fuel System Checks ² Check for a restricted fuel filter, contaminated fuel, or improper fuel pressure. Refer to LPG Fuel System Diagnosis.
² Check for the proper ignition output voltage with the spark tester J 26792 or the equivalent.
² Check for proper installation of the mixer module assembly.
² Check all air inlet ducts for condition and proper installation.
² Check for fuel leaks between the LPR and the mixer.
² Verify that the LPG tank manual shut-off valve is fully open.
² Verify that liquid fuel (not vapor) is being delivered to the LPR.

Sensor Checks ² Check the Heated Exhaust Gas Oxygen Sensor (HEGO) for contamination and performance. Check for proper operation of the MAP sensor.
² Check for proper operation of the TPS sensor.

Exhaust System Checks ² Check the exhaust system for a possible restriction:
- Inspect the exhaust system for damaged or collapsed pipes
- Inspect the muffler for signs of heat distress or for possible internal failure.
- Check for possible plugged catalytic converter.

Engine Mechanical Check Check the engine for the following:
 ² Engine compression
 ² Valve timing
 ² Improper or worn camshaft. Refer to Engine Mechanical in the Service Manual.

Additional Check ² Check the ECM grounds for being clean, tight, and in their proper locations.
² Check the generator output voltage.
² If all procedures have been completed and no malfunction has been found, review and inspect the following items:
² Visually and physically, inspect all electrical connections within the suspected circuit and/or systems.
² Check the scan tool data.

Poor Fuel Economy

DEFINITION:   Fuel economy, as measured by refueling records, is noticeably lower than expected. Also, the economy is noticeably lower than it was on this vehicle at one time, as previously 
shown by an by refueling records.

Preliminary Checks ² Refer to Important Preliminary Checks.
² Check the air cleaner element (filter) for dirt or being plugged.
² Visually (Physically) check the vacuum hoses for splits, kinks, and proper connections.
² Check the operators driving habits for the following items:

-  Is there excessive idling or stop and go driving?
-  Are the tires at the correct air pressure?
-  Are excessively heavy loads being carried?
-  Is their often rapid acceleration?

² Suggest to the owner to fill the fuel tank and to recheck the fuel economy.
² Suggest that a different operator use the equipment and record the results.

Fuel System Checks ² Check the LPR fuel pressure. Refer to LPG Fuel System Diagnosis.
² Check the fuel system for leakage.

Sensor Checks ² Check the Temperature Manifold Absolute Pressure (TMAP) sensor.

Ignition System Checks  ² Verify that the spark plugs are correct for use with LPG (R42LTS)
 ² Check the spark plugs. Remove the plugs and inspect them for the following conditions:

- Wet plugs
- Cracks
- Wear
- Improper gap
- Burned electrodes
- Heavy deposits

 ² Check the ignition wires for the following items:
- Cracking
- Hardness
- Proper connections

Cooling System Checks ² Check the engine thermostat for always being open or for the wrong heat range
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Additional Check ² Check the transmission shift pattern. Refer to the OEM Transmission Controls section the Service Manual.
² Check for dragging brakes.

Rough, Unstable, or Incorrect Idle, Stalling

DEFINITION: The engine runs unevenly at idle. If severe enough, the engine or vehicle may shake. The engine idle speed may vary in RPM. Either condition may be severe enough to stall the 
engine.

Preliminary Check Refer to Important Preliminary Checks.

Sensor Checks ²Check for silicon contamination from fuel or improperly used sealant. The sensor will have a white powdery coating. The sensor will result in a 
high but false signal voltage (rich exhaust indication). The ECM will reduce the amount of fuel delivered to the engine causing a severe drive-
ability problem.
²Check the Heated Exhaust Gas Oxygen Sensor (HEGO) performance:
²Check the Temperature Manifold Absolute Pressure (TMAP) sensor response and accuracy.

Fuel System Checks ²Check for rich or lean symptom that causes the condition. Drive the vehicle at the speed of the complaint. Monitoring the oxygen sensors will 
help identify the problem.
²Check for a sticking mixer air valve.
²Verify proper operation of the EPR.
²Perform a cylinder compression test. Refer to Engine Mechanical in the Service Manual.
²Check the LPR fuel pressure. Refer to the LPG Fuel System Diagnosis.
²Check mixer module assembly for proper installation and connection.

Ignition System Checks ²Check for the proper ignition output voltage using the spark tester J26792 or the equivalent.
² Verify that the spark plugs are correct for use with LPG (R42LTS)
 ²Check the spark plugs. Remove the plugs and inspect them for the following conditions:

- Wet plugs
- Cracks
- Wear
- Improper gap
- Burned electrodes
- Blistered insulators
- Heavy deposits

²Check the spark plug wires by connecting an ohmmeter to the ends of each wire in question. If the meter reads over 30,000 ohms, replace the 
wires.

Additional Checks Important: The LPG Fuel system works on a fumigation principle of fuel introduction and is more sensitive to intake manifold leakage than 
the gasoline fuel supply system.
 ²Check for vacuum leaks. Vacuum leaks can cause a higher than normal idle and low throttle angle control command.
 ²Check the ECM grounds for being clean, tight, and in their proper locations.
 ²Check the battery cables and ground straps. They should be clean and secure. Erratic voltage may cause all sensor readings to be skewed 
resulting in poor idle quality.

Engine Mechanical Check ² Check the engine for the following:        
-  Broken motor mounts
-  Improper valve timing
-  Low compression
-  Bent pushrods
-  Worn rocker arms
-  Broken or weak valve springs
-  Worn camshaft lobes

Surges/Chuggles

DEFINITION: The engine has a power variation under a steady throttle or cruise. The vehicle feels as if it speeds up and slows down with no change in the accelerator pedal.

Preliminary Checks Refer to Important Preliminary Checks.

Sensor Checks ² Check Heated Exhaust Gas    Oxygen Sensor (HEGO) performance.
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Fuel System Checks ² Check for Rich or Lean symptom that causes the condition. Drive the vehicle at the speed of the complaint. Monitoring the oxygen sensors will 
help identify the problem.
² Check the fuel pressure while the condition exists. Refer to LPG Fuel System Diagnosis.
² Verify proper fuel control solenoid operation.
² Verify that the LPG manual shut-off valve is fully open.
² Check the in-line fuel filter for restrictions.

Ignition System Checks ² Check for the proper ignition output voltage using the spark tester J26792 or the equivalent.
 ² Verify that the spark plugs are correct for use with LPG (R42LTS)
 ² Check the spark plugs. Remove the plugs and inspect them for the following conditions:
     - Wet plugs
     - Cracks
     - Wear
     - Improper gap
     - Burned electrodes
     - Heavy deposits
     - Check the Crankshaft Position (CKP) sensor.

Additional Check ² Check the ECM grounds for being clean, tight, and in their proper locations.
² Check the generator output voltage.
² Check the vacuum hoses for kinks or leaks.
² Check Transmission
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Table 3-16.  DTC to SPN/FMI Cross Reference Chart

DTC Description SPN Code FMI Code

16 Crank Never Synced at Start 636 8

91 Fuel Pump Low Voltage 5294 4

92 Fuel Pump High Voltage 94 3

107 MAP Low Voltage 106 4

108 MAP High Pressure 106 16

111 IAT Higher Than Expected 1 105 15

112 IAT Low Voltage 105 4

113 IAT High Voltage 105 3

116 ECT Higher Than Expected 1 110 15

117 ECT Low Voltage 110 4

118 ECT High Voltage 110 3

121 TPS 1 Lower Than TPS 2 51 1

122 TPS 1 Signal Voltage Low 51 4

123 TPS 1 Signal Voltage High 51 3

127 IAT Higher Than Expected 2 105 0

129 BP Low Pressure 108 1

134 EGO 1 Open/Inactive 724 10

154 EGO 2 Open/Inactive 520208 10

171 Adaptive Learn High Gasoline 520200 0

172 Adaptive Learn Low Gasoline 520200 1

182 Fuel Temp Gasoline Low Voltage 174 4

183 Fuel Temp Gasoline High Voltage 174 3

187 Fuel Temp LPG Low Voltage 520240 4

188 Fuel Temp LPG High Voltage 520240 3

217 ECT Higher Than Expected 2 110 0

219 Max Govern Speed Override 515 15

221 TPS 2 Signal Voltage Low 51 0

222 TPS 2 Signal Low Voltage 520251 4

223 TPS 2 Signal High Voltage 520251 3

261 Injector Driver 1 Open 651 5

262 Injector Driver 1 Shorted 651 6

264 Injector Driver 2 Open 652 5

265 Injector Driver 2 Shorted 652 6

267 Injector Driver 3 Open 653 5

268 Injector Driver 3 Shorted 653 6

270 Injector Driver 4 Open 654 5

271 Injector Driver 4 Shorted 654 6

336 Crank Sync Noise 636 2

337 Crank Loss 636 4

341 Cam Sync Noise 723 2

342 Cam Sensor Loss 723 4

420 Gasoline Cat Monitor 520211 10
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524 Oil Pressure Low 100 1

562 System Voltage Low 168 17

563 System Voltage High 168 15

601 Flash Checksum Invalid 628 13

604 RAM Failure 630 12

606 COP Failure 629 31

642 External 5V Reference Low 1079 4

643 External 5V Reference High 1079 3

685 Power Relay Open 1485 5

686 Power Relay Shorted 1485 4

687 Power Relay Short to Power 1485 3

1111 Fuel Rev Limit 515 16

1112 Spark Rev Limit 515 0

1151 Closed Loop Multiplier High LPG 520206 0

1152 Closed Loop Multiplier Low LPG 520206 1

1155 Closed Loop Multiplier High Gasoline 520204 0

1156 Closed Loop Multiplier Low Gasoline 520204 1

1161 Adaptive Learn High LPG 520202 0

1162 Adaptive Learn Low LPG 520202 1

1165 LPG Cat Monitor 520213 10

1171 LPG Pressure Higher Than Expected 520260 0

1172 LPG Pressure Lower Than Expected 520260 1

1173 EPR Comm Lost 520260 31

1174 EPR Voltage Supply High 520260 3

1175 EPR Voltage Supply Low 520260 4

1176 EPR Internal Actuator Fault 520260 12

1177 EPR Internal Circuitry Fault 520260 12

1178 EPR Internal Comm Fault 520260 12

1612 RTI 1 loss 629 31

1613 RTI 2 Loss 629 31

1614 RTI 3 Loss 629 31

1615 A/D Loss 629 31

1616 Invalid Interrupt 629 31

1625 Shutdown Request 1384 31

1626 CAN Tx Failure 639 12

1627 CAN Rx Failure 639 12

1628 CAN Address Conflict Failure 639 13

1629 Loss of TSC 1 639 31

2111 Unable to Reach Lower TPS 51 7

2112 Unable to Reach Higher TPS 51

2135 TPS 1/2 Simultaneous Voltages 51 31

2229 BP Pressure High 108 0

Table 3-16.  DTC to SPN/FMI Cross Reference Chart

DTC Description SPN Code FMI Code
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Discount-Equipment.com is your online resource for  quality parts & equipment. 
Florida: 561-964-4949 Outside Florida TOLL FREE: 877-690-3101

Need parts?  
Click on this link: http://www.discount-equipment.com/category/5443-parts/ and 
choose one of the options to help get the right parts and equipment you are looking 
for. Please have the machine model and serial number available in order to help us 
get you the correct parts. If you don’t find the part on the website or on once of the 
online manuals, please fill out the request form and one of our experienced staff 
members will get back to you with a quote for the right part that your machine needs. 

We sell worldwide for the brands: Genie, Terex, JLG, MultiQuip, Mikasa, Essick, Whiteman, 
Mayco, Toro Stone, Diamond Products, Generac Magnum, Airman, Haulotte, Barreto, 

Power Blanket, Nifty Lift, Atlas Copco, Chicago Pneumatic, Allmand, Miller Curber, Skyjack, 
Lull, Skytrak, Tsurumi, Husquvarna Target, , Stow, Wacker, Sakai, Mi-T- M, Sullair,  Basic, 

Dynapac, MBW, Weber, Bartell, Bennar Newman, Haulotte, Ditch Runner, Menegotti, 
Morrison, Contec, Buddy, Crown, Edco, Wyco, Bomag, Laymor, Barreto, EZ Trench,  Bil-

Jax, F.S. Curtis, Gehl Pavers, Heli, Honda, ICS/PowerGrit, IHI, Partner, Imer, Clipper, MMD, 
Koshin, Rice, CH&E, General Equipment, ,AMida, Coleman, NAC, Gradall, Square Shooter, 
Kent, Stanley, Tamco, Toku, Hatz, Kohler, Robin, Wisconsin, Northrock, Oztec, Toker TK, 

Rol-Air, Small Line, Wanco, Yanmar 

http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/page/1517-search-manuals/
http://discount-equipment.com/parts/
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SECTION 4.  BOOM & PLATFORM

4.1 PLATFORM

Support Removal

1. Disconnect electrical cables from control console.

2. Remove the bolts securing the platform to the platform
support, then remove the platform.

3. Using a suitable device, support the platform support.

NOTE: The platform support weighs approximately 77 lbs. (35 kg).

4. Remove the bolts and locknuts securing the support to
the rotator.

5. Using a suitable brass drift and hammer, remove the
rotator shaft, then remove the support from the rotator.

Figure 4-1.  Location of Components Platform Support
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SECTION 4 - BOOM & PLATFORM
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Support Installation

1. Using a suitable device, support the platform support
and position it on the rotator.

NOTE: The platform support weighs approximately 77 lbs. (35 kg).

2. Install the rotator center bolt. 

3. Apply JLG Threadlocker P/N 0100011 to the eight bolts
and locknuts securing the support to the rotator and
install the bolts and locknuts.

4. Torque the nut on the rotator center bolt to 480 ft. lbs.
(651 Nm). Torque the retaining bolts to 50 ft. lbs. (68
Nm).

5. Position the platform on the platform support and
install the bolts securing the platform to the platform
support. Torque the bolts to 75 ft. lbs. (102 Nm).

6. Connect the electrical cables to the platform control
console.

Platform Sections Replacement

The platform is made up of five sections: floor, right side, left
side, back (console box mounting.) and gate. The sections are
secured with huck magna grip fastener and collars. Replace
damaged platform sections as follows:

1. Support the huck collar with a sledge hammer or other
suitable support.

2. Using a hammer and chisel, remove the collar from the
fastener as shown in the diagram below.

3. When installing new section of platform replace fasten-
ers with 1/4 x 20 NC x 2 1/4" grade 5 bolts, flatwashers
and locknuts.

4. When installing a new gate to platform, replace rivets
with 1/4 x 20 NC x 2 “grade 5 bolts, flatwashers and lock-
nuts.

Figure 4-2.  Platform Section Replacement

HUCK COLLAR

CHISEL

PLATFORM
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4.2 ROTATOR AND SLAVE CYLINDER

Removal

1. Tag and disconnect hydraulic lines to rotator. Use suit-
able container to retain any residual hydraulic fluid. Cap
hydraulic lines and ports.

2. Remove hardware from pin #1. Using a suitable brass
drift and hammer remove pin #1 from the fly boom.

A,B,D

C,D

E

A
B
C
D
E

Torque to 50 ft.lbs. (68 Nm)
JLG Thread locker (#0100011)
Torque to 480 ft. lbs. (650 Nm)
Check torque every 150 hours of operation
Torque to 85 ft. lbs. (115 Nm)

Figure 4-3.  Platform Support Torque Values

NOTE: If any rotator bolts are replaced, replace all
bolts on the rotator and torque them.

Figure 4-4.  Reassembly of Components-Rotator and 
Leveling Cylinder
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SECTION 4 - BOOM & PLATFORM
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3. Supporting the rotator, remove the hardware from pin
#2. Using a suitable brass drift and hammer, remove pin
#2 from the fly boom and remove the rotator.

4. Telescope the fly section out approximately 20 inches
(50.8 cm) to gain access to the slave leveling cylinder.
(800 AJ only)

5. Supporting the slave, cylinder remove the hardware
from pin #3. Using a suitable brass drift and hammer
remove pin #3 from the fly boom.

6. Tag and disconnect hydraulic lines to the slave leveling
cylinder. Use a suitable container to retain any residual
hydraulic fluid. Cap hydraulic lines and ports. Remove
the slave cylinder.

4.3 UPPER BOOM POWERTRACK

Removal

1. Disconnect wiring harness connectors located in tower
upright.

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

2. Tag and disconnect hydraulic lines from connectors at
boom assembly. Use suitable container to retain any
residual hydraulic fluid. Cap hydraulic lines and ports.

3. Disconnect dual capacity indicator limit switch from side
of boom section. (800A only)

4. Remove hydraulic lines and electrical cables from Pow-
ertrack.

5. Using suitable lifting equipment, adequately support
Powertrack weight along entire length.

6. Remove bolt #1 securing the push tube on the fly boom
section.

7. Remove bolt #2 securing the push tube on the mid
boom section.

8. With Powertrack supported and using all applicable
safety precautions, remove bolts #3, #4 and #5 securing
rail to the base boom section. Remove Powertrack from
boom section.

4.4 BOOM CLEANLINESS GUIDELINES

The following are guidelines for internal boom cleanliness for
machines that are used in excessively dirty environments.

1. JLG recommends the use of the JLG Hostile Environment
Package if available to keep the internal portions of a
boom cleaner and to help prevent dirt and debris from
entering the boom. This package reduces the amount of
contamination which can enter the boom but does not
eliminate the need for more frequent inspections and
maintenance when used in these types of environ-
ments.

2. JLG recommends that you follow all guidelines for ser-
vicing your equipment in accordance with the instruc-
tions outlined in the JLG Service & Maintenance Manual
for your machine. Periodic maintenance and inspection
is vital to the proper operation of the machine. The fre-
quency of service and maintenance must be increased
as environment, severity and frequency of usage
requires.

3. Debris and foreign matter inside of the boom can cause
premature failure of components and should be
removed. Methods to remove debris should always be
done using all applicable safety precautions outlined in
the JLG Service & Maintenance Manuals.

4. The first attempt to remove debris from inside the boom
must be to utilize pressurized air to blow the debris
toward the nearest exiting point from the boom. Make
sure that all debris is removed before operating the
machine.

5. If pressurized air cannot dislodge the debris, then water
with mild solvents applied via a pressure washer can be
used. Again the method is to wash the debris toward the
nearest exiting point from the boom. Make sure that all
debris is removed, that no “puddling” of water has
occurred, and that the boom internal components are
dry prior to operating the machine. Make sure you com-
ply with all federal and local laws for disposing of the
wash water and debris.

6. If neither pressurized air nor washing of the boom dis-
lodges and removes the debris, then disassemble the
boom in accordance to the instructions outlined in the
JLG Service & Maintenance Manual to remove the
debris. 

Figure 4-5.  Boom Powertrack Components

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 4 - BOOM & PLATFORM

3120740 – JLG Lift – 4-5

-B
-

-B
-

-B
-

-B
-

H
O

S
E

 A
N

D
 C

A
B

LE
 C

A
R

R
IE

R

P
O

W
E

R
 T

R
A

C
K

 P
R

O
T

E
C

T
IO

N
 P

A
D

P
O

W
E

R
 T

R
A

C
K

 S
U

P
P

O
R

T

N
o

te
: M

ai
n

ta
in

 a
n 

e
ve

n 
d

is
tr

ib
ut

io
n 

o
f h

o
se

s 
a

n
d 

ca
bl

e
s 

ac
ro

ss
 th

e
ba

r 
cl

am
p

. T
ig

ht
en

 t
he

 b
a

r 
cl

a
m

p
 u

n
til

 a
ll 

ho
se

s 
an

d 
ca

b
le

s 
ar

e
 s

e
cu

re
.

02
58

07
6 

J
02

58
07

7 
I

Fi
gu

re
 4

-6
.  

Po
w

er
tr

ac
k 

In
st

al
la

ti
on

 U
pp

er
 B

oo
m

 (S
he

et
 1

 o
f 2

)

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 4 - BOOM & PLATFORM

4-6 – JLG Lift – 3120740

H
O

S
E

S
 

A
N

D
 

C
A

B
LE

S
 

S
H

O
U

LD
 

B
E

 
A

G
A

IN
S

T
 

T
H

E
 O

U
T

S
ID

E
 R

A
D

IU
S

 O
F

 T
H

E
 P

O
W

E
R

 T
R

A
C

K

H
O

S
E

S
 A

N
D

 C
A

B
LE

S
 S

H
O

U
L

D
 N

O
T

 B
E

 
P

U
L

LE
D

 T
IG

H
T

 A
G

A
IN

S
T

 T
H

E
 I

N
S

ID
E

 
R

A
D

IU
S

 O
F

 T
H

E
 P

O
W

E
R

T
R

A
C

K

IN
C

O
R

R
E

C
T

C
O

R
R

E
C

T

P
U

S
H

 T
U

B
E

P
LA

T
E

02
58

07
6

 J
02

58
07

7
 I

Fi
gu

re
 4

-7
.  

Po
w

er
tr

ac
k 

In
st

al
la

ti
on

 U
pp

er
 B

oo
m

 (S
he

et
 2

 o
f 2

)

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 4 - BOOM & PLATFORM

3120740 – JLG Lift – 4-7

IN
ST

AL
LA

TI
O

N
 N

O
TE

:
TH

E 
CL

AM
P 

BL
O

CK
 IN

 D
ET

AI
L 

C 
IS

 IN
 A

N
 IN

VE
RT

ED
PO

SI
TI

O
N

 W
H

EN
 C

O
M

PA
RE

D
 T

O
 D

ET
AI

L 
B 

(N
O

TI
CE

 T
H

E 
O

RI
EN

TA
TI

O
N

 O
F 

TH
E 

SL
O

TT
ED

 H
O

LE
). 

TH
IS

 K
EE

PS
 T

H
E 

H
O

SE
S 

FR
O

M
 C

RO
SS

IN
G

 W
H

EN
 L

O
O

PE
D

 U
N

D
ER

 T
H

E 
PI

VO
T 

PO
IN

T.

"*
"

18
/2

 C
AB

LE
U

PR
IG

H
T 

LI
M

IT
 

SW
IT

CH
ES

(R
EF

 C
H

AR
T 

IT
EM

S 
"K

 &
 L

 &
 M

")

1/
2 

H
O

SE
U

PP
ER

 T
EL

E 
V2

(R
EF

 C
H

AR
T 

IT
EM

 "Q
")

5/
8 

H
O

SE
U

PP
ER

 T
EL

E 
V1

(R
EF

 C
H

AR
T 

IT
EM

 "R
")

O
PT

IO
N

AL
 A

IR
 O

R 
W

AT
ER

 L
IN

E
(R

EF
 C

H
AR

T 
IT

EM
"X

")

3/
8 

H
O

SE
#2

 U
PR

IG
H

T 
RE

LI
EF

VA
LV

E 
TO

#2
 P

U
LL

 V
AL

VE
(R

EF
 C

H
AR

T 
IT

EM
 "S

")

1/
2 

H
O

SE
BO

O
M

 L
EN

G
TH

 C
AM

VA
LV

E 
"C

"
U

PR
IG

H
T 

RE
LI

EF
VA

LV
E 

"1
"

(R
EF

 C
H

AR
T 

IT
EM

 "T
")

1/
2 

H
O

SE
LO

W
ER

 L
IF

T 
"V

1"
TO

 R
EL

IE
F 

"#
2"

(R
EF

 C
H

AR
T 

IT
EM

 "U
")

3/
8 

H
O

SE
EA

R 
LI

FT
(R

EF
 C

H
AR

T 
IT

EM
S 

"V
&W

")

12
/4

-1
8/

8 
CA

BL
E

(R
EF

 C
H

AR
T 

IT
EM

 "O
")

8-
5 

CA
BL

E}
(R

EF
 C

H
AR

T 
IT

EM
 "P

")

3/
16

 H
O

SE
M

AS
TE

R 
CY

LI
N

D
ER

PL
AT

FO
RM

 L
EV

EL
EX

TE
N

D
 &

 R
ET

RA
CT

(R
EF

 C
H

AR
T 

IT
EM

S 
"A

 &
 B

")

*1
/2

 H
O

SE
U

PP
ER

 L
IF

T 
"V

2"
(R

EF
 C

H
AR

T 
IT

EM
 "D

")*1
/2

 H
O

SE
U

PP
ER

 L
IF

T 
"V

1"
(R

EF
 C

H
AR

T 
IT

EM
 "C

")

*3
/8

 H
O

SE
N

O
T 

U
SE

D

*3
/1

6 
H

O
SE

N
O

T 
U

SE
D

3/
16

 H
O

SE
U

PR
IG

T 
LE

VE
L 

CY
L

P1
 M

AI
N

 V
AL

VE
 M

7
(R

EF
 C

H
AR

T 
IT

EM
 "E

")

3/
16

 H
O

SE
PI

LO
T 

"P
2"

 T
W

R
LI

FT
 T

O
 #

1
U

PR
IG

H
T 

RE
LI

EF
 V

AL
VE

(R
EF

 C
H

AR
T 

IT
EM

 "F
")

O
PT

. W
EL

D
 L

EA
D

O
PT

. O
XY

/A
CE

 O
R

H
YD

 T
O

O
L3/

16
 H

O
SE

RO
TA

TO
R 

V1
RO

TA
TO

R 
V2

RO
TA

TO
R 

T
(R

EF
 C

H
AR

T 
IT

EM
S 

"G
&H

&I
")

10
/3

 C
AB

LE
(R

EF
 C

H
AR

T 
IT

EM
 "J

")

18
/2

 C
AB

LE
(R

EF
 C

H
AR

T 
IT

EM
 "N

")

   
 IN

D
IC

AT
ES

:
H

O
SE

 T
H

RO
U

G
H

 C
LA

M
P 

O
N

 
TO

W
ER

 F
LY

 O
N

LY

D
ET

AI
L 

C 
D

ET
AI

L 
B 

Fi
gu

re
 4

-8
.  

To
w

er
 P

ow
er

tr
ac

k 
In

st
al

la
ti

on
 U

pp
er

 B
oo

m
 (S

he
et

 1
 o

f 2
)

02
57

76
4 

I

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 4 - BOOM & PLATFORM

4-8 – JLG Lift – 3120740

 "X
"  

ST
RE

TC
H

 H
O

SE
/C

A
BL

E 
O

U
T 

A
N

D
   

   
M

EA
SU

RE
 IN

 A
 S

TR
A

IG
H

T 
LI

N
E

IT
EM

 
PA

RT
# 

/ D
ES

CR
IP

TI
O

N
 (R

EF
.) 

D
IM

 "X
"

D
IM

 "Y
"

A
27

53
00

7
42

.0
0"

7.
00

"
B

27
53

00
7

42
.0

0"
7.

00
"

C
27

53
18

9 
U

PP
ER

 L
IF

T 
V1

60
.0

0"
29

.0
0"

D
27

53
18

9 
U

PP
ER

 L
IF

T 
V2

60
.0

0"
29

.0
0"

E
27

52
97

8
82

.0
0"

50
.0

0"
F

27
53

00
8

64
.0

0"
29

.0
0"

G
27

53
00

7 
1/

4 
RO

TA
TE

42
.0

0"
5.

00
"

H
27

52
58

5 
1/

4 
RO

TA
TE

42
.0

0"
5.

00
"

I
27

52
58

5 
1/

4 
RO

TA
TE

42
.0

0"
5.

00
"

J
49

22
21

7 
H

A
RN

ES
S 

10
/3

 T
O

W
ER

52
.0

0"
20

.0
0"

K
"A

" D
OM

 ON
LY

 49
22

58
1 H

AR
NE

SS
, 1

8/2
 CA

P A
NG

LE
97

.0
0"

60
.0

0"
L

"A
LL

" 4
92

25
78

 H
AR

NE
SS

,18
/2

 U
PP

ER
 EL

EV
97

.0
0"

60
.0

0"
M

"A
LL

" 4
92

25
77

 H
AR

NE
SS

 18
/2

 TO
W

ER
 EL

EV
77

.0
0"

40
.0

0"
N

AL
L E

XC
P.D

OM
 "A

J" 4
922

579
 HA

RN
ESS

 18
/2 

BO
OM

 LE
N

52
.0

0"
20

.0
0"

O
"A

LL
" 4

92
25

76
 H

AR
NE

SS
 12

/4
-1

8/
8 S

TP
52

.0
0"

20
.0

0"
P

"S
KY

 PO
W

ER
"4

92
27

74
 H

AR
NE

SS
 TO

W
ER

 8-
5

52
.0

0"
20

.0
0"

Q
27

53
19

1
46

.0
0"

11
.0

0"
R

27
52

76
6

46
.0

0"
11

.0
0"

S
27

52
46

8
82

.0
0"

50
.0

0"
T

27
53

19
9

76
.0

0"
44

.0
0"

U
27

53
19

5
65

.0
0"

30
.0

0"
V

27
53

12
3

40
.0

0"
5.

00
"

W
27

53
12

3
40

.0
0"

5.
00

"
X

27
52

81
8 

1/
2 

A
IR

LI
N

E
46

.0
0"

11
.0

0"

A B C D E F G H
I J

K L M N O P Q R S T U V W X Y

TO
W

ER
 F

LY
 R

EF
.

CL
A

M
P 

RE
F.

H
O

SE
S 

A
N

D
 C

A
BL

ES
 E

XI
TI

N
G

 T
H

IS
 E

N
D

O
F 

PO
W

ER
TR

A
CK

 S
H

O
U

LD
 B

E 
IN

 T
H

E 
SA

M
E

A
PP

RO
XI

M
A

TE
 O

RD
ER

 A
S 

IN
 T

H
E 

FL
Y 

N
O

SE
CL

A
M

P 
BL

O
CK

 W
H

IL
E 

M
A

IN
TA

IN
IN

G
 A

N
 E

VE
N

D
IS

TR
IB

U
TI

O
N

 A
CR

O
SS

 T
H

E 
BA

R 
CL

A
M

P.
TI

G
H

TE
N

 T
H

E 
BA

R 
CL

A
M

P 
U

N
TI

L 
A

LL
 H

O
SE

S
A

N
D

 C
A

BL
ES

 A
RE

 S
EC

U
RE

.

Fi
gu

re
 4

-9
.  

To
w

er
 P

ow
er

tr
ac

k 
In

st
al

la
ti

on
 U

pp
er

 B
oo

m
 (S

he
et

 2
 o

f 2
)

02
57

76
4 

I

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 4 - BOOM & PLATFORM

3120740 – JLG Lift – 4-9

4.5 POWERTRACK MAINTENANCE

Flat Bar Removal

NOTE: Hoses shown in the Powertrack are for example only.
Actual hose and cable arrangements will be different.

1. Use a small ¼” ratchet and a T-20 Torx bit. Remove the 8-
32 x 0.500 screws from both sides. (If the track also has a
flat bar on the inside of the track instead of round bar/
poly, perform the same step to remove it.)

Round Bar/Poly Bar Removal

1. Use a small ¼” ratchet with a T-25 Torx bit. Remove the
10-24 x 0.812 screw. (If the bar spins then grip the bar
and poly tightly with a vise-grip). 

2. Lift up one end of the bar and slide the poly roller off.
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3. While gripping the bar tightly, remove the other 10-24 x
0.812 screw. 

Removing and Installing Links

1. To remove the links, the rivets holding the links together
must be removed. The following will show one way this
can be done. Use a right angle die grinder with a ¼” ball
double cut bur. 

2. Insert the tool into the rolled over end of the rivet as
shown. Grind out the middle of the rivet until the rolled
over part of the rivet falls off. Repeat this step for all riv-
ets that must be removed. 
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3. After grinding, it is sometimes necessary to use a center
punch to punch out the rivet from the link.

4. To install new links, extend the upper moving end over
the lower part of the track so the new connection point
is in the curved part of the track. This will allow the
round half-shears to be rotated in a way they will fit into
the peanut-shaped cut-outs.
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5. Install the pin into the center hole, then slide the washer
over the pin. Install the snap ring into the groove in the
pin.

NOTE: When installing snap rings make sure they are seated in
the pin groove and closed properly.

CLOSED SNAP RING

SNAP RING NOT
CLOSED PROPERLY
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6. Install more pins, washers, and snap rings into all the
links where a rivet was removed.

Installing a New Flat Bar

1. While holding the flat bar, install new 8-32 x 0.500 self
threading torx screws into both holes on each side of
track.

NOTE: Maximum tightening torque for the 8-32 screw is 18-20 in-
lbs (2-2.2 Nm).
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Installing a New Round Bar/Poly Roller

1. While tightly holding the round bar, install the new 10-
24 x 0.812 self threading torx screw. Next lift up the
other end and slide a new poly roller on. Install another
10-24 x 0.812 screw on the other side.

NOTE: Maximum tightening torque for the 10-24 screw is 45-50
in-lbs (5-5.6 Nm).

Replacing a Fixed End Bracket

1. Remove the bracket by removing the center pin, washer,
and snap ring. Install a new bracket then reinstall the
pin, washer, and new snap ring. After installing the new
bracket make sure that it rotates correctly.
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Replacing a Moving End Bracket

1. Remove bracket by removing all pins, washers, and snap
rings. Replace with a new bracket and reinstall the pins,
washers, and new snap rings. After installing a new
bracket make sure that it rotates correctly.

Replacing a One Piece Bracket

1. Remove all pins, washers, and snap rings and slide the
bracket off of the links.
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2. To install a new bracket, slide the bracket over the links
and reinstall the pins, washers, and new snap rings. After
installing the new bracket make sure that it rotates cor-
rectly.

4.6 UPPER BOOM

Removal

1. Using a suitable lifting equipment, adequately support
boom assembly weight along entire length.

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

2. Tag and disconnect hydraulic lines from telescope cylin-
der. Use suitable container to retain any residual hydrau-
lic fluid. Cap hydraulic lines and ports.

3. Using a suitable brass drift and hammer, remove hard-
ware securing the upper lift cylinder rod end pin to the
base boom section. Remove the upper lift cylinder pin
from base boom. Retract the upper lift cylinder by using
the auxiliary power switch.

4. Remove the Master Cylinder as follows:

a. Using an adequate supporting device, support the
master cylinder so it doesn’t fall when the retaining
pins are removed.

NOTE: The master cylinder weighs approximately 58.5 lbs. (26.5
kg).

b. Tag and disconnect hydraulic lines from Master Cyl-
inder. Use a suitable container to collect any residual
hydraulic fluid. Cap hydraulic lines and ports.
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c. Remove the bolt and keeper pin securing the mas-
ter cylinder barrel end pin to the base boom sec-
tion. Next, install a 3/8-16 UNC threaded lifting eye
into the threaded hole of the pin and pull pin out.

d. Remove the bolt and keeper pin securing the mas-
ter cylinder rod end pin to the upright. Remove the
pin.

NOTE: When installing the master cylinder rod end pin, insert the
keeper hardware pin to prevent the pin from inserting too
far.

5. Remove the bolt and keeper pin securing the boom
pivot pin to the upright. Using a suitable brass drift and
hammer, remove the pivot pin from upright.

6. Using all applicable safety precautions, carefully lift
boom assembly clear of upright and lower to ground or
suitably supported work surface.

NOTE: The upper boom alone weighs approximately 2226 lbs.
(1010 kg). Including the slave cylinder, rotator, and plat-
form support the assembly weighs approximately 3185 lbs.
(1445 kg).

Disassembly

1. Remove hardware securing telescope cylinder to back
end of the base boom section.

2. Remove hardware which secures the wear pads to the
base boom section; remove the wear pads from the top,
sides and bottom of the base boom section.

3. Using overhead crane or suitable lifting device, remove
fly boom assembly from base section.

4. Remove hardware from the telescope cylinder pin.
Using a suitable brass drift and hammer remove the cyl-
inder pin from fly boom section.

5. Pull the telescope cylinder partially from aft end of the
fly boom section; secure the cylinder with a suitable
sling and lifting device at approximately the center of
gravity.

6. Carefully remove the telescope cylinder and place tele-
scope cylinder on a suitable trestle.

NOTE: The Upper Boom Telescope Cylinder can be removed with-
out disassembling the upper boom by disconnecting
hydraulic lines, top attaching pin of upper lift cylinder and
telescope cylinders as directed above, and pulling out the
telescope cylinder from the rear, thru the access plate
opening of the upright. 
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7. Remove hardware which secures the wear pads to the
aft end of fly boom section; remove the wear pads from
the top, sides and bottom of the fly boom section.

Inspection

NOTE: When inspecting pins and bearings, refer to Section 2, Pins
and Composite Bearing Repair Guidelines.

1. Inspect upper boom pivot pin for wear, scoring, tapering
and ovality, or other damage. Replace pins as necessary.

2. Inspect telescope cylinder attach point for scoring,
tapering and ovality. Replace pins as necessary.

3. Inspect upper lift cylinder attach pin for wear, scoring,
tapering and ovality, or other damage. Ensure pin sur-
faces are protected prior to installation. Replace pins as
necessary.

4. Inspect inner diameter of boom pivot bearing for scor-
ing, distortion, wear, or other damage. Replace bearing
as necessary.

5. Inspect all wear pads for excessive wear, or other dam-
age. Replace pads when worn as specified in Figure 4-
22., Location And Thickness Of Wear Pads.

6. Inspect all threaded components for damage such as
stretching, thread deformation, or twisting. Replace as
necessary.

7. Inspect structural units of boom assembly for bending,
cracking, separation of welds, or other damage. Replace
boom sections as necessary.

Assembly

NOTE: When installing fly section wear pads, install same number
and thickness of shims as were removed during disassem-
bly.

1. Measure inside dimensions of the base section to deter-
mine the number of shims required for proper fit.

2. Install side, top and bottom wear pads to the aft end of
fly section; shim evenly to the measurements of the
inside of base boom section.

WHEN ASSEMBLING BOOM SECTIONS, ENSURE THAT THE BOOM SLIDING TRA-
JECTORIES HAVE BEEN CLEARED OF CHAINS, TOOLS, AND OTHER OBSTRUC-
TIONS.

3. Secure the sling and lifting device at the telescope cylin-
der’s approximate center of gravity, and lift the cylinder
to the aft end of the fly boom section.

4. Slide telescope cylinder into the aft end of fly boom sec-
tion. Align attachment holes in fly boom section with
hole in rod end of telescope cylinder.

5. Install telescope cylinder pin and secure with mounting
hardware.

6. Secure the sling and lifting device at the fly boom
assembly approximate center of gravity.

7. Slide fly boom assembly into the base boom section.
Shim boom, if necessary, for a total of 1/32 inch clear-
ance.

8. Install wear pads into the forward position of the base
boom section. Shim boom, if necessary, for a total of 1/
32 inch clearance.

9. Align the cylinder with the slots at aft end of base boom
section, then secure cylinder with mounting hardware.

Installation

1. Using all applicable safety precautions, carefully lift
boom assembly to align the pivot holes in the boom
with those of the upright.

NOTE: The upper boom alone weighs approximately 2226 lbs.
(1010 kg). Including the slave cylinder, rotator, and plat-
form support the assembly weighs approximately 3185 lbs.
(1445 kg).

2. Using a suitable brass drift and hammer, install the pivot
pin into the upright. Install the bolt and keeper pin
securing the boom pivot pin to the upright. 
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3. Install the Master Cylinder as follows:

a. Using an adequate supporting device, align the
master cylinder with the mounting holes on the
boom and upright.

NOTE: The master cylinder weighs approximately 58.5 lbs. (26.5
kg).

b. Install the master cylinder rod end pin. Install the
bolt and keeper pin securing the master cylinder
rod end pin to the upright.

NOTE: When installing the master cylinder rod end pin, insert the
keeper hardware pin to prevent the pin from inserting too
far.

c. Install the barrel end retaining pin. Install the bolt
and keeper pin securing the master cylinder barrel
end pin to the base boom section. 

d. Connect hydraulic lines to the master cylinder as
tagged during removal.

4.7 UPRIGHT

 Removal

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

1. Remove the upper boom. Refer to Section 4.6, Upper
Boom.

2. Tag and disconnect hydraulic lines to the upper lift cylin-
der. Use a suitable container to collect any residual
hydraulic fluid. Cap hydraulic lines and ports.

3. Remove mounting hardware from Upper lift Cylinder
barrel end. Using a suitable brass drift and hammer,
remove pin #1 from Upright and remove Upper Lift Cyl-
inder.

Figure 4-10.  Location of Components - Upright

4. Disconnect wiring harness to horizontal limit switch.

5. Disconnect the Upright Level Cylinder as follows:

a. Using a suitable lifting device, support the Upright.

b. Remove mounting hardware securing hose bracket
in upright, and remove the hose bracket.

c. Remove mounting hardware securing the upright
level cylinder to the upright. Using a suitable brass
drift and hammer, remove pin #3 from upright and
disconnect the upright level cylinder from the
upright.

UPRIGHT LEVEL
CYLINDER

UPPER BOOM
TELESCOPE CYLINDER

UPRIGHT

UPPER BOOM
LIFT CYLINDER
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6. Remove mounting hardware from the Upright Pivot Pin
using a suitable brass drift and hammer. Remove pin # 4
from tower boom assembly and remove the upright
from the machine.

NOTE: Steps 7 thru 10 are only necessary if the upright level cylin-
der is to be removed.

7. With upright removed, override tower telescope limit
switch and extend the tower boom to gain access to the
upright level cylinder rod end attach pin.

8. Tag and disconnect hydraulic lines to the upright lift cyl-
inder. Use a suitable container to collect any residual
hydraulic fluid. Cap hydraulic lines and ports.

9. Using an overhead crane or suitable lifting device, sup-
port the upright lift cylinder, remove mounting hard-
ware from the barrel end of the upright lift cylinder and
remove the pin.

10. Carefully remove the upright lift cylinder and place on a
suitable work surface.

Installation

NOTE: Steps 1 thru 4 are only necessary if the upright level cylin-
der is to be removed.

1. Using a suitable lifting device, carefully install the
upright lift cylinder into place in the tower boom.

2. Install the pin and mounting hardware at the barrel end
of the upright lift cylinder.

3. Connect the hydraulic lines to the upright lift cylinder as
tagged during removal.

4. Override the tower telescope limit switch and retract the
tower boom.

5. Using an adequate lifting device, install the upright into
position. Install pin # 4 into the tower boom assembly
and secure it in place with the mounting hardware. 

6. Connect the Upright Level Cylinder as follows:

a. Align the holes in the cylinder and upright for pin
#3, and install the pin into the upright and connect
the upright level cylinder to the upright. Install the
mounting hardware securing the pin. 

b. Install the hose bracket and secure in place with the
mounting hardware.

7. Connect the wiring harness to horizontal limit switch.

8. Align the holes in the upper lift cylinder and upright for
pin #1 and install the pin. Secure the pin in place with
the mounting hardware.

9. Connect the hydraulic lines to the upper lift cylinder as
tagged during removal.

10. Install the upper boom. Refer to Section 4.6, Upper
Boom.

4.8 TOWER BOOM ASSEMBLY

Removal

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

1. Using an overhead crane or suitable lifting device, sup-
port the entire Tower Boom Assembly and separately
support the tower lift cylinder.

2. Remove mounting hardware from tower lift cylinder rod
end. with a brass drift and hammer, remove the tower
Lift cylinder Pin disconnecting the tower lift cylinder.

3. Remove mounting hardware from the upright leveling
cylinder rod end. with a brass drift and hammer, remove
the pin, disconnecting the upright cylinder. Remove
with suitable lifting device.

4. Remove mounting hardware from the tower boom pivot
pin. Using a suitable brass drift and hammer, remove pin
#2 from turntable assembly.

5. Using all applicable safety precautions, carefully lift the
Tower Boom Assembly clear of turntable and lower to
ground or a suitable supported work surface.

6. Remove the Tower Fly as follows:

a. Mark all hoses and wiring harnesses at bracket on
rear end of tower base boom for future assembly.
Remove hoses and wiring from tower boom Power-
track.
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b. Remove mounting hardware that secures the Pow-
ertrack to tower base boom and remove the Power-
track.

c. Remove mounting hardware from tower boom tele-
scope cylinder barrel and rod end.

d. Slide the telescope cylinder out of the base boom,
support with an overhead crane or suitable lifting
device.

e. Remove mounting hardware that secures the wear
pads to the front of tower base boom section;
Remove the wear pads from the top sides and bot-
tom of the tower base boom.

f. Using an overhead crane or suitable lifting device,
remove the fly section

Inspection

NOTE: Refer to Section 2, Pins and Composite Bearing Repair
Guidelines.

1. Inspect tower boom pivot pin for wear scoring, tapering,
and ovality, or other damage. Replace pins as necessary.

2. Inspect tower boom pivot attach points for scoring,
tapering, and ovality, or other damage. Replace pins as
necessary.

3. Inspect inner diameter of tower boom pivot bearings for
scoring, distortion, wear, or other damage.

4. Inspect lift cylinder attach pin for wear, scoring, taper-
ing, and ovality, or other damage. Ensure pin surfaces
are protected prior to installation. Replace pins as neces-
sary.

5. Inspect inner diameter of upright attach point bearings
for scoring, distortion, wear, or other damage. Replace
bearing as necessary.

6. Inspect all threaded components for damage such as
stretching, thread deformation, or twisting. Replace as
necessary.

7. Inspect structural units of tower boom assembly for
bending, cracking, separation of welds, or other dam-
age. Replace boom sections as necessary.

8. Inspect Powertrack for damage such as cracking, wear,
or other damage. Replace links or assembly, as neces-
sary.

Assembly

NOTE: When installing fly section wear pads, install same number
and thickness of shims as were removed during dissembly.

1. Measure inside dimensions of the tower base section to
determine the number of shims required for proper fit.

2. Install side, top, bottom wear pads to the aft end of
tower fly section; shim evenly to the measurements of
the inside of the base boom section.

Figure 4-11.  Location of Components - Tower Boom Powertrack
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WHEN ASSEMBLING TOWER BOOM SECTIONS, ENSURE THAT THE BOOM SLID-
ING TRAJECTORIES HAVE BEEN CLEARED OF CHAINS, TOOLS, AND OTHER
OBSTRUCTIONS.

3. Align upright leveling cylinder with attach holes in
tower fly boom. Using a soft head mallet, install the cyl-
inder pin into tower fly boom and secure with mounting
hardware.

4. Secure the sling and lifting device at the tower fly boom
assembly’s approximate center of gravity.

5. Slide tower fly boom assembly into the tower base
boom section, for a total of 1/32 inch clearance.

6. Install wear pads into the forward position of the tower
base boom section. Shim boom, if necessary, for a total
of 1/32 inch clearance.

7. Align the telescope cylinder with the slots at the aft end
of tower base boom section, then secure cylinder with
mounting hardware.

8. Attach internal Powertrack to tower base boom at bot-
tom only and extended out of boom that the Power-
track links are opened at top.

9. Attach hoses and wiring harnesses at front end of base
boom and route thru the Powertrack. Secure hoses and
wiring harnesses with hose brackets.

10. Roll the Powertrack back into the base boom section
and attach loose end of the Powertrack to the inside top
of the fly boom section.

Installation

1. Using a suitable lifting device, position boom assembly
on turntable so that the pivot holes in both boom and
turntable are aligned.

2. Install boom pivot pin, ensuring that location of hole in
pin is aligned with attach point on turntable.

3. If necessary, gently tap pin into position with soft
headed mallet. Secure pin mounting hardware.

4. Connect all wiring connectors to the correct connectors.

5. Connect all hydraulic lines of boom assembly.

6. Using all applicable safety precautions, operate lifting
device in order to position boom lift cylinder so that
holes in the cylinder rod end and boom structure are
aligned. Insert the lift cylinder pin, ensuring that loca-
tion of hole in pin is aligned with attach point on boom.

7. Using all applicable safety precautions, operate machine
systems and raise and extend boom fully, noting the
performance of the extension cycle.

8. Retract and lower boom, noting the performance of the
retraction cycle.
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Tower Out of Sync
Tower is out of sync backwards, upright leaning toward the
platform.

When towering down the upright cylinder bottoms out before
the lower lift. Problems that could cause this are: 

1. The releveling valve (red knob on the oil tank P/N:
4640866), this is a poppet valve that could be leaking
fluid out of the closed loop. Manually opening the valve
and flushing it can eliminate any contaminate on the
seat. The seat could also be damaged, so replacing the
cartridge might be necessary. 

2. A relief valve is located in the upright (P/N: 4640929).
This relief valve could be leaking backwards out of the
loop. Replace the cartridge. They are pre-set.

3. The counter/balance valve in the piston end of the
upright level cylinder. There could be a leak path from
the valve port to the pilot port. 
Replace the counter/balance valve. 

4. The counter/balance valve in the rod end of the lower
lift cylinder. There could be a leak path from the valve
port to the pilot port. Replace the counter/balance
valve. 

5. The packing on either the upright or lower cylinder can
cause this. Do cylinder tests to determine if either cylin-
der needs new packing. 
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Tower is out of sync forwards, upright leaning toward the
steer axle. 

When towering down, the lower lift cylinder bottoms out
before the upright level cylinder. This is caused by too much
oil between the two cylinders. Problems that could cause this
are: 

1. The relief valve located in the upright (P/N: 4640929). If
this valve is set too low or has contaminate in it causing
it to leak prematurely, when lifting down oil can pass
through it causing the volume to grow between the cyl-
inders. Flush the valve out and reinstall it, or replace the
cartridge. The cartridge pressure is pre-set so no adjust-
ment can be made.

 

2. The counterbalance valve in the piston end of the
upright level cylinder. There could be a leak path from

the pilot port to the valve port. Replace the counterbal-
ance valve. 

3. The counterbalance valve in the rod end of the lower lift
cylinder. There could be a leak path from the pilot port
to the valve port. Replace the counterbalance valve. 

4. The packing on the lower lift cylinder can cause this. Do
a cylinder test to check this out. Refer to Section 2.4, Cyl-
inder Drift Test.
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4.9 UPRIGHT MONITORING SYSTEM
The UMS provides a visual and audible warning to the opera-
tor when the limits of the upright assembly alignment have
been reached. In addition, the UMS will not allow the tower
boom to be lowered when the upright assembly is misaligned
in a direction oriented away from the work platform.

Re-Synchronizing Upright
A pull type control valve allows the operator to adjust the
upright level cylinder if the upright is not 90° (vertical) relative
to the chassis (Refer to Figure 4-12.). This valve is located in the
tank compartment area.

Perform the following steps with the aid of an assistant:

1. Turn the key switch to the ground control position.

2. Start the engine.

3. Pull and hold the red re level knob located next to the
main control valve. Refer to  Figure 4-12.

4. Raise the tower boom 6 feet (1.8 m).

5. Release the red relevel knob.

6. Lower the tower boom fully and continue to hold down
the switch to Tower Down for an additional 20 seconds.

7. Repeat steps 3 thru 6 as necessary until the upright is
90° (vertical) relative to the chassis.

Figure 4-12.  Releveling Valve
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Calibration - Pre ADE Machines

C ALIBRATION OF THE UPRIGHT MONITORING SYSTEM REQUIRES THE
MACHINE TO BE ON A FIRM AND LEVEL SURFACE WITH SUFFICIENT OVERHEAD
CLEARANCE TO FULLY ELEVATE THE TOWER BOOM.

1. Refer to Section 6 for operating instructions and menu
structures for the hand-held analyzer.

2. Connect the hand-held analyzer at the ground control
station using the four-pin analyzer connector shown
below.

3. Pull out the emergency stop button at the ground con-
trol station and start the engine from the ground con-
trols.

NOTE: The boom malfunction indicator light at the ground con-
trols will flash until the initial calibration is performed.

4. To calibrate the Upright Monitoring System through the
hand-held analyzer, you must be in access level 1. To
advance to access level 1, scroll to the ACCESS LEVEL

menu and press "ENTER" . Using the arrows on the
keypad, enter the password "33271" and press "ENTER"

. 

NOTE: Repeat step #4 if the correct access level is not displayed.

5. Calibrate the Upright Monitoring System (UMS) sensors
by the following procedure:

THE UPRIGHT SENSOR AND TURNTABLE SENSOR WILL BE CALIBRATED SIMUL-
TANEOUSLY THROUGH THIS STEP.

a. In access level 1, scroll through the menu items until
“CALIBRATIONS” is displayed on the second line of
the analyzer screen as shown below. 

b. When “CALIBRATIONS” is displayed, press “ENTER”

 to advance to the next screen. The screen will
display the following:
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c. Press "ENTER" , and the following screen will
be displayed asking if you wish to calibrate the
upright monitoring system. 

NOTE: By pressing the left or right arrow keys in this screen, you
may view the output of the sensor.

d. Press "ENTER"  and the screen will display the
following:

THE MACHINE MUST BE LEVEL FOR PROPER CALIBRATION.

e. Verify the machine is level and press "ENTER" .
The screen will display the following, asking you to
fully elevate the main boom.

f. Start the machine and fully elevate the main boom.
After the main boom has been fully elevated, press

"ENTER" . The analyzer will display the follow-
ing:
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NOTE: By pressing the left or right arrows in this screen, you may
view the output of each sensor.

g. Pull and hold the red re-leveling knob on the
hydraulic tank while lifting the tower boom. Raise
the tower boom six (6) feet or two (2) meters. After
elevating the tower the required distance, press

"ENTER" .

If the UMS did not detect adequate sensor activity,
the screen will display: 

Should you get the above message, verify that the
sensor is installed correctly and verify the sensor
connection to the sensor harness is secure. Also,
ensure the red knob is held fully open for the
required time.

If the calibration is executing properly, you shall see
the following display:

h. When viewing the above display, press "ENTER"

. The screen will display the following:

i. Lower the tower boom onto the boom stop.   Con-
tinue to hold the tower boom down function for an
additional twenty (20) seconds WITHOUT RELEAS-
ING THE FUNCTION SWITCH. The calibration must
recognize continuous activation of the tower down
function switch for the required time.
After the required activation time has passed,
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release the function switch and press “ENTER”

. The analyzer will display the following mes-
sage:

If the calibration has been completed successfully,
the screen will automatically change to:

If the calibration has not been completed success-
fully, the display will automatically change to:

Repeat step i until the calibration time requirement
has been satisfied.

DO NOT RAISE THE TOWER BOOM AGAIN DURING CALIBRATION.

j. To correctly complete the calibration process, fully
retract and fully lower the boom. Once the machine
is in the stowed position, turn off the machine and
disconnect the analyzer.
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Calibration - ADE Equipped Machines

1. Connect the JLG Hand-held analyzer to the original ana-
lyzer connection in the ground box.

DO NOT CONNECT TO THE ANALYZER CONNECTION PORT INSTALLED WITH THE
UPRIGHT MONITORING SYSTEM MODULE.

2. Pull out the emergency stop button at the ground con-
trol station and start the engine from the ground con-
trols.

3. To calibrate the Upright Monitoring System through the
hand-held analyzer, you must be in access level 1. To
advance to access level 1, scroll to the ACCESS LEVEL

menu and press "ENTER" . Using the arrows on the
keypad, enter the password "33271" and press

"ENTER" .

4. Calibrate the upright monitoring system sensor by the
following procedure:

a. In access level 1, scroll through the menu items until
"CALIBRATIONS" is displayed on the second line of
the analyzer screen. The screen will display the fol-
lowing:

b. After pressing 'ENTER"  one of the following
screens will be displayed:

Or

c. Scroll left to right through the above menu items
until "UMS SENSOR" sub menu appears on the bot-
tom l ine  of  the  analyzer  d isplay.  Press  the

"ENTER"  key.
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IT IS NOT NECESSARY TO CALIBRATE THE TILT SENSOR IN THE GROUND CON-
TROL MODULE AT THIS TIME. HOWEVER, WHEN THE TILT SENSOR IN THE
GROUND CONTROL MODULE IS RECALIBRATED, THE UPRIGHT MONITORING
SYSTEM TILT SENSOR MUST BE RECALIBRATED AS WELL.

d. After selecting "UMS SENSOR", the following screen
will appear:

NOTE: By pressing the left or right arrow keys in this screen, you
may view the output of the sensor.

e. Press "ENTER"  and the next screen will display
the following, asking if the machine is on a level sur-
face:

THE MACHINE MUST BE LEVEL FOR PROPER CALIBRATION.

f. Verify the machine is level and press "ENTER" .
The screen will display the following, asking you to
fully elevate the main boom:
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g. After the main boom has been fully elevated, press

"ENTER" .    The analyzer will display the follow-
ing:

NOTE: By pressing the left or right arrows in this screen, you may
view the output of each sensor.

h. With the aid of an assistant, pull and hold the red re-
leveling knob on the hydraulic tank while lifting the
tower boom. Raise the tower boom six (6) feet or
two (2) meters. After elevating the tower the

required distance, press “ENTER” .

If the upright monitoring system did not detect ade-
quate sensor activity, the screen will display:

Should you get the above message, verify that the
sensor is installed correctly and verify the sensor
connection to the sensor harness is secure. Also,
ensure the red knob is held fully open for the
required time.

If the calibration is executing properly, you shall see
the following display:
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i. When viewing the above display, press

“ENTER” . The screen will display the following:

j. Lower the tower boom onto the boom stop.   Con-
tinue to hold the tower boom down function for at
least twenty (20) seconds WITHOUT RELEASING
THE FUNCTION SWITCH. The calibration must rec-
ognize continuous activation of the tower down
function switch for the required time.

After the required activation time has passed,
r e l e a s e  t h e  f u n c t i o n  s w i t c h  a n d  p r e s s

“ENTER” . The analyzer will display the follow-
ing message:

If the calibration has been completed successfully,
the screen will automatically change to:
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If the calibration has not been completed success-
fully, the display will automatically change to:

Repeat step j until the calibration time requirement
has been satisfied.

DO NOT RAISE THE TOWER BOOM AGAIN DURING CALIBRATION.

k. To correctly complete the calibration process, fully
retract and fully lower the main boom. Once the
machine is in the stowed position, turn off the
machine and disconnect the analyzer.

Calibration Faults

CAL Failed-Chassis Not Level

In the event the turntable tilt switch input is logic low indicat-
ing that the machine is not level the UMS calibration screens
shall display this fault.

CAL Failed-UMS Sensor Raw Output Out Of Range

The control system shall display a fault in the event the raw
sensor output is greater then ±5° for the UMS sensor.

CAL Failed-Turntable Sensor Raw Output Out Of Range

The control system shall display a fault in the event the raw
sensor output is greater then ±5° for the turntable sensor.

CAL Failed-Calibration Disrupted

If calibration is disrupted, the control system shall display this
fault.

CAL Failed- UMS Sensor Movement Not Detected 

The UMS angle has not detected the required amount of
movement during calibration.
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Function Check

ON ADE EQUIPPED MACHINES, DO NOT CONNECT TO THE ANALYZER CONNEC-
TION PORT INSTALLED WITH THE UPRIGHT MONITORING SYSTEM MODULE.

1. Connect the hand-held analyzer at the ground control
station using the four-pin connector.

2. Pull out the emergency stop button at the ground con-
trol station and turn the key switch to ground controls.
Start the engine.

3. Advance to access level 1 by scrolling to the ACCESS

LEVEL menu and press "ENTER" . Using the arrows
on the keypad, enter the password "33271" and press

"ENTER" . 

4.Scroll through the top level menu until SERVICE MODE 

appears. Press "ENTER"  to select this menu item. 
After pressing "ENTER" one of the following screens will 

be displayed:

or

5. Scroll left to right through the above menu items until
"TEST UMS?" sub menu appears on the bottom line of

the analyzer display. Press the "ENTER"  key.
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6. The controller will now display the following:

or, by pressing the up and down arrow keys:

7. When the "YES" message is displayed, press the "ENTER"

 key to automatically perform a function test.
Upon the function test, the system will activate the
Upright Monitoring System, warning lights, and alarm.
Verify that the alarm sounds, the boom malfunction
indicator lights (platform and ground) are illuminated.

8. From the ground controls, raise the tower boom several
feet. Verify that the tower boom will not lower.

9. To end the system test, press the Emergency Stop
Switch (EMS) at the ground controls. Upon loss of power
(pressing the EMS) to the system, the upright monitor-
ing system will reset and all functionality will be restored
to the machine.

Service Mode/Tower Boom Retrieval

The UMS software incorporates a service mode to temporarily
disengage the UMS and allow a tower lift down operation
when the UMS has detected a backward stability concern. 

ON ADE EQUIPPED MACHINES, DO NOT CONNECT TO THE ANALYZER CONNEC-
TION PORT INSTALLED WITH THE UPRIGHT MONITORING SYSTEM MODULE.

1. Connect the hand-held analyzer at the ground control
station using the four-pin connector.

2. Pull out the emergency stop button at the ground con-
trol station and turn the key switch to ground controls.
Start the engine.

3. Advance to access level 1 by scrolling to the ACCESS

LEVEL menu and press "ENTER" . Using the arrows
on the keypad, enter the password "33271" and press

"ENTER" . 
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4. Scroll through the top level menu until SERVICE MODE

appears. Press "ENTER"  to select this menu item.
After pressing "ENTER" one of the following screens will
be displayed:

  or

5. Scroll left to right through the above menu items until
"TOWER LIFT DOWN?" sub menu appears on the bottom

line of the analyzer display. Press the "ENTER"  key.

6. The controller will now display the following:
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7. Enter the service code "81075" and press the "ENTER"

 key. The controller display will now display the
following, 

followed by: 

The flashing and scrolling messages will repeat until the

"ENTER"  key is pressed.

8. When the "ENTER"  key is pressed, the UMS will be
disabled and the display will read: 

9. Before using tower lift down adhere to the following:

• Make sure the main boom is fully retracted.

• Make sure the tower boom is fully retracted.

• Slowly lower the tower boom.

10. When the platform has been safely lowered to the
ground, exit the service mode by pressing the Emer-
gency Stop Switch (EMS) at the ground controls. Upon
loss of power (pressing the EMS) to the system, the
upright monitoring system will reset and all functional-
ity will be restored to the machine.
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THIS SENSOR
ON NON ADE
MACHINES ONLY

Figure 4-14.  UMS Sensor Location
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ADE
MACHINES

NON-ADE
MACHINES

Figure 4-15.  UMS Module Location
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J1 J2
1 IGN  POWER (7-33V) 1 +5V ANALOG EXCITATION

2 GROUND 2 ANALOG INPUT 0

3 DIGITAL INPUT 0 3 ANALOG GROUND

4 DIGITAL INPUT 1 4 +5V ANALOG EXCITATION

5 DIGITAL INPUT 2 5 ANALOG INPUT 1

6 DIGITAL INPUT 3 6 ANALOG GROUND

7 DIGITAL OUTPUT 0 (PWM, IF) 7 ANALOG INPUT 2

8 DIGITAL OUTPUT 1 (PWM, IF) 8 ANALOG INPUT 3 (NOT POPULATED)

9 DIGITAL OUTPUT 2 (PWM, IF) 9 CANBUS HIGH

10 DIGITAL OUTPUT 3 (PWM, IF) 10 CANBUS LOW

11 DIGITAL OUTPUT 4 (PWM) 11 ANALYZER TRANSMIT

12 DIGITAL OUTPUT 5 (PWM) 12 ANALYZER RECEIVE

J2
GRAY

J1
BLACK

Figure 4-16.  UMS Module Pin Identification
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4.10 UMS TROUBLESHOOTING AND FAULT 
MESSAGES - NON-ADE MACHINES

Tower Lift Down Permanently Closed

2/2 FUNCTION LOCKED OUT - TOWER LIFT DOWN PERMA-
NENTLY CLOSED

The control system shall illuminate lamps and sound the alarm
at startup for one second on and one second off. If the control
system detects the TOWER LIFT DOWN, it shall report a fault.
The TOWER LIFT DOWN function shall be locked out and acti-
vate the ground boom malfunction indicator lamp, upright
tilted lamp and platform alarm continually until the condition
is cleared.

Solution:

• Inspect switch and harness. Voltage (»12V) should only be
present on J1-3 of the UMS module when Tower Down
switch is closed.

Backward Stability Concern Message

2/5 UMS SENSOR BACKWARD LIMIT REACHED

When the upright angle relative to the turntable is higher than
+2.5° (away from the work platform), tower lift down shall be
disallowed immediately. Tower Lift Down shall be re-allowed
when the upright angle relative to the turntable is less than
2.0°. If Tower Lift Down is disabled for more than 1.5 seconds,
the ground boom malfunction indicator lamp, upright tilted
lamp and platform alarm shall light/sound continually and a
fault shall be raised. These conditions shall be latched along
with Tower Lift Down until the upright angle is less than 2.0°
for 2 seconds and the Tower Lift Down command is returned
to neutral.

Solution:

• Inspect sensor mounting.

• Verify sensor calibration on level pad.

• Follow the corrective action listed on decal 1702265
located near the red knob of the machine.

• Inspect machine hydraulics.

Forward Stability Concern Message

2/5 UMS SENSOR FORWARD LIMIT REACHED

When the upright angle relative to the turntable is less than –
4.0° for longer than 1.5 seconds, the ground boom malfunc-
tion indicator lamp, the platform distress lamp, and platform
alarm shall light/sound continually and a fault shall be raised.
The light/alarm signal shall be removed only when the upright
angle reaches values greater than –3.0° for 2 seconds.

Solution:

• Inspect sensor mounting.

• Verify sensor calibration on level pad.

• Tower lift down.

• Inspect machine hydraulics.

UMS Out of Usable Range Message

2/5 UMS SENSOR OUT OF USABLE RANGE

When both the Turntable tilt sensor and the UMS sensor read
greater then ±10° in the same direction the UMS shall be dis-
engaged until the condition no longer exists and a fault shall
be raised.

Solution:

• Verify the message clears when operating the machine on
grade less than 10°.

• Inspect sensor mounting.

• Verify sensor calibration on level pad.

Battery Voltage < 9.0 Volts

4/4 SYSTEM VOLTS LOW

Battery voltage is below 9V.

Solution:

• Inspect battery and alternator output.

• Inspect harness, looking closely for possible short circuits.

Battery Voltage > 16.0 Volts

4/4 SYSTEM VOLTS HIGH

Battery voltage is above 16V.

Solution:

• Inspect battery and alternator output.
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UMS Sensor Not Calibrated Message

8/1 UMS SENSOR NOT CALIBRATED

If the control system detects a sensor out of range condition or
a not calibrated fault with the UMS angle sensor, the control
system shall report a fault and disable Tower Lift Down and
activate the ground boom malfunction indicator lamp, upright
tilted lamp and platform alarm continually.

If the control system detects that either angle sensor has not
been calibrated, the ground boom malfunction lamp will flash
at a 3 Hz rate until the system is calibrated or disabled.

Solution:

• Calibrate sensor.

UMS Sensor Faulted

8/1 UMS SENSOR FAULTED

If the system detects that the UMS sensor frequency outside
the 100Hz +/- 5Hz range or the duty cycle is outside 50% +/-
21% range the control system shall report a fault.

Solution:

• Inspect wire harness going to the sensor and UMS module.

• Inspect sensor mounting.

• Replace sensor.

Tower Lift Down Output Short to Ground or Open 
Circuit

8/1 TOWER LIFT DOWN OUTPUT SHORT TO GROUND OR OPEN
CIRCUIT

Short to Ground or open circuit has been detected on the
Tower Lift Down output.

Solution:

• Inspect harness and valve.

Tower Lift Down Output Short to Battery

8/1 TOWER LIFT DOWN OUTPUT SHORT TO BATTERY

Short to battery has been detected on the Tower Lift Down
output.

Solution:

• Inspect harness and valve.

Platform Indicator Output Short to Ground or Open 
Circuit

8/1 PLATFORM INDICATOR OUTPUT SHORT TO GROUND OR
OPEN CIRCUIT

Short to Ground or open circuit has been detected on the Plat-
form Indicator output.

Solution:

• Inspect harness.

Platform Indicator Output Short to Battery

8/1 PLATFORM INDICATOR OUTPUT SHORT TO BATTERY

Short to battery has been detected on the Platform Indicator
output.

Solution:

• Inspect harness.

Ground Indicator Output Short to Ground

8/1 GROUND INDICATOR OUTPUT SHORT TO GROUND OR
OPEN CIRCUIT

Short to Ground or open circuit has been detected on the
Ground Indicator output.

Solution:

• Inspect harness.

Ground Indicator Output Short to Battery

8/1 GROUND INDICATOR OUTPUT SHORT TO BATTERY

Short to battery has been detected on the Ground Indicator
Output.

Solution:

• Inspect harness.

Turntable Sensor Not Calibrated Message

8/1 TURNTABLE SENSOR NOT CALIBRATED

If the control system detects that the Chassis Tilt sensor is not
calibrated or there is an internal fault with the sensor, the con-
trol system shall disable Tower Lift Down and activate the
ground boom malfunction indicator lamp, upright tilted lamp
and platform alarm continually.

If the control system detects that either angle sensor has not
been calibrated, the ground boom malfunction lamp will flash
at a 3 Hz rate until the system is calibrated or disabled.

Solution:

• Calibrate sensor.
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Turntable Sensor Faulted

8/1 TURNTABLE FAULTED

If the system detects that the Chassis tilt sensor frequency out-
side the 100Hz +/- 5Hz range or the duty cycle is outside 50%
+/- 21% range the control system shall report a fault

Solution:

• Inspect wire harness going to the sensor and UMS module.

• Inspect sensor mounting.

• Replace sensor.

EEPROM checksums failure

9/9 EEPROM FAILURE – CHECK ALL SETTINGS

A critical failure occurred with the EEPROM. Personalities,
machine configuration digits, etc. may be reset to default val-
ues and should be checked. 

Solution:

• Contact JLG if message is reoccurring. 

4.11 UMS TROUBLESHOOTING AND FAULT 
MESSAGES - ADE MACHINES

Backward Stability Concern Message

2/5 UMS SENSOR BACKWARD LIMIT REACHED

When the upright angle relative to the turntable is higher than
+2.5° (away from the work platform), tower lift down will be
disallowed immediately. Tower Lift Down will be re-allowed
when the upright angle relative to the turntable is less than
2.0°. If Tower Lift Down is disabled for more than 1.5 seconds,
the ground boom malfunction indicator lamp, upright tilted
lamp and platform alarm will light/sound continually and a
fault shall be raised. These conditions will be latched along
with Tower Lift Down until the upright angle is less than 2.0°
for 2 seconds and the Tower Lift Down command is returned
to neutral.

Solution:

• Inspect sensor mounting.

• Verify sensor calibration on level pad.

• Follow the corrective action listed on decal 1702265
located near the red knob of the machine.

• Inspect machine hydraulics. Refer to Holding Valve Checks
in Section 5 - Hydraulics.

Forward Stability Concern Message
2/5 UMS SENSOR FORWARD LIMIT REACHED

When the upright angle relative to the turntable is less than –
4.0° for longer than 1.5 seconds, the ground control boom
malfunction indicator lamp, the platform malfunction indica-
tor lamp, and platform alarm will light/sound continually and a
fault will be raised. The light/alarm signal will stop only when
the upright angle reaches values greater than –3.0° for 2 sec-
onds.

Solution:

• Inspect sensor mounting.

• Verify sensor calibration on level pad.

• Tower lift down.

• Inspect machine hydraulics. Refer to Holding Valve Checks
in Section 5 - Hydraulics.

Auto Detection Input Low Message
2/5 AUTO DETECTION INPUT LOW 

If the UMS detects a valid ground module software version but
digital input 2 is not tied high the UMS module shall report a
fault.

Solution:

• Inspect wire harness, there should be 12 volts going into
pin J1-5 (black connector) of UMS module.

UMS Sensor Communications lost
6/6 UMS SENSOR COMMUNICATIONS LOST

If the UMS detects a valid ground module software version but
digital input 2 is not tied high the UMS module shall report a
fault.

Solution:

• Inspect wire harness; CANbus communications are on pins
J2-9 & J2-10 (gray connector) of the UMS module.

• Using access level 1 of the UMS module, under “DIAGNOS-
TICS” CAN, EX/SEC and TX/SEC should be values greater
than 0. Also “BUS OFF:” and “BUS ERR:” should be 0 and
“PASSIVE:” should be a low value.Go t
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Out of Usable Range Message

8/1 UMS SENSOR OUT OF USABLE RANGE

When both the Chassis tilt sensor and the UMS sensor read
greater than 10° in the same direction the UMS will be disen-
gaged until the condition no longer exists and a fault shall be
raised.

Solution:

• Verify the message clears when operating the machine on
grade less than 10°.

• Inspect sensor mounting.

• Verify sensor calibration on level pad.

UMS Sensor Not Calibrated Message

8/1 UMS SENSOR NOT CALIBRATED

If the control system detects a sensor out of range condition or
a not calibrated fault with the UMS angle sensor, the control
system shall report a fault and disable Tower Lift Down and
activate the ground boom malfunction indicator lamp, upright
tilted lamp and platform alarm continually

If the control system detects that the UMS angle sensor has
not been calibrated, the ground boom malfunction lamp will
flash at a 3 Hz rate until the system is calibrated or disabled.

Solution:

• Calibrate sensor.

UMS Sensor Faulted Message

8/1 UMS SENSOR FAULTED 

If the system detects that the UMS sensor frequency outside
the 100Hz +/- 5Hz range or the duty cycle is outside 50% +/-
21% range the control system shall report a fault.

Solution:

• Inspect wire harness going to the sensor and UMS module.

• Inspect sensor mounting.

• Replace sensor.

Incompatible Software Detected Message
9/9 INCOMPATIBLE SOFTWARE DETECTED 

If the control system detects that the ground module software
is incompatible with the UMS module, the UMS module shall
report a fault and disable the footswitch signal to the ground
module.

Solution:

• Update ground module software.

Calibration Faults
CAL FAILED-CHASSIS NOT LEVEL

The control system shall display a fault in the event the raw
sensor output is greater than ±5° for the chassis sensor.

CAL FAILED-UMS SENSOR RAW OUTPUT OUT OF RANGE

The control system shall display a fault in the event the raw
sensor output is greater then ±5° for the UMS sensor.

CAL FAILED-CALIBRATION DISRUPTED

If calibration is disrupted, the control system shall display this
fault.

CAL FAILED- UMS SENSOR MOVEMENT NOT DETECTED 

The UMS angle has not detected the required amount of
movement during calibration.
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4.12 ARTICULATING JIB

NOTE: Pin numbers listed in the following procedures are refer-
enced in Figure 4-17., Location of Components-Articulat-
ing Jib

Removal

1. For platform/support removal see platform/support
removal diagram. (See Section 4.1, Platform).

2. Position the articulating jib boom level with the ground.

3. Remove mounting hardware from slave cylinder pin #1.
Using a suitable brass drift and hammer, remove the cyl-
inder pin from articulating jib boom.

4. Remove mounting hardware from articulating jib boom
pivot pin #2. Using a suitable brass drift and hammer,
remove the pivot pin from boom assembly.

Disassembly

1. Remove mounting hardware from articulating jib boom
pivot pins #3 and #4. Using a suitable brass drift and
hammer, remove the pins from articulating jib boom
pivot weldment.

2. Remove mounting hardware from rotator support pins
#5 and #6. Using a suitable brass drift and hammer,
remove the pins from rotator support.

3. Remove mounting hardware from lift cylinder pin #7.
Using a suitable brass drift and hammer, remove the cyl-
inder pin from articulating jib boom.

Inspection

NOTE: When inspecting pins and bearings Refer to Section 2.5,
Pins and Composite Bearing Repair Guidelines.

1. Inspect articulating fly boom pivot pin for wear, scoring,
tapering and ovality, or other damage. Replace pins as
necessary.

2. Inspect articulating fly boom pivot attach points for
scoring, tapering and ovality, or other damage. Replace
pins as necessary.

3. Inspect inner diameter of articulating fly boom pivot
bearings for scoring, distortion, wear, or other damage.
Replace bearings as necessary. 

4. Inspect lift cylinder attach pin for wear, scoring, tapering
and ovality, or other damage. Ensure pin surfaces are
protected prior to installation. Replace pins as neces-
sary.

5. Inspect inner diameter of rotator attach point bearings
for scoring, distortion, wear, or other damage.

6. Inspect all threaded components for damage such as
stretching, thread deformation, or twisting. Replace as
necessary.

SLAVE LEVELING CYLINDER

JIB LIFT CYLINDER

ARTICULATING JIB

Figure 4-17.  Location of Components-Articulating Jib
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7. Inspect structural units of articulating jib boom assem-
bly for bending, cracking, separation of welds, or other
damage. Replace boom sections as necessary.

Assembly

1. Align lift cylinder with attach holes in articulating jib
boom. Using a soft head mallet, install cylinder pin #7
into articulating jib boom and secure with mounting
hardware.

2. Align rotator support with attach hole in articulating jib
boom. Using a soft head mallet, install rotator support
pin #6 into articulating jib boom and secure with
mounting hardware.

3. Align bottom tubes with attach holes in rotator support.
Using a soft head mallet, install rotator support pin #5
into articulating jib boom and secure with mounting
hardware.

4. Align articulating jib boom with attach hole in articulat-
ing jib boom pivot weldment. Using a soft head mallet,
install rotator support pin #4 into articulating jib boom
and secure with mounting hardware.

5. Align bottom tubes with attach holes in articulating jib
boom pivot weldment. Using a soft head mallet, install
rotator support pin #3 into articulating jib boom pivot
weldment and secure with mounting hardware.

6. Align articulating jib boom pivot weldment with attach
holes in fly boom assembly. Using a soft head mallet,
install pivot pin #2 into fly boom assembly and secure
with mounting hardware.

7. Align the slave leveling cylinder with attach holes in
articulating jib boom pivot weldment. Using a soft head
mallet, install slave leveling cylinder pin #1 into articu-
lating jib boom pivot weldment and secure with mount-
ing hardware.

4.13 SEQUENCE FOR HOSE REPLACEMENT IN THE 
TOWER BOOM

1. Remove the tower boom front cover bolts, exposing the
Powertrack.

2. Remove bolts to disconnect the top bar of the Power-
track

3. Pull the Powertrack out of base boom. (as far as hoses
will allow)

4. At left side rear of upright, remove access cover plate (4)
bolts. (others if necessary)

5. Remove access cover plate, (4) bolts, from bottom front
of fly boom.

6. Cut cable ties that attach hose to be replaced.

7. Disconnect hose that is to be replaced, and cap the male
fitting.

8. Attach the new hose to the end of the hose to be
replaced.

9. Pull these lines thru the upright and out the bottom,
then feed back into the fly boom.

10. At the Powertrack, in front of the tower boom, open the
Powertrack links to expose the hose to be replaced.

11. Pull hose to be replaced, attached to the new hose, thru
the fly boom and thru the Powertrack links.

12. Disconnect new hose from the replaced hose and con-
nect to fitting where the damaged hose was connected.

13. Roll Powertrack back into base, and attach the top bar of
the Powertrack (2) bolts to the inside top of the fly boom
section.

14. Check for leaks and hardware tightened securely.

15. Replace access cover plates and front cover.

4.14 LIMIT SWITCHES ADJUSTMENT

Upper Boom Horizontal Limit Switch

1. Place machine on level surface.

2. Raise upper boom to 10 degrees above horizontal. limit
switch should activate before this point.

3. Lower upper boom until limit switch resets. This should
be 1 degree above to 4 degrees below horizontal. (See
Figure 4-21. for adjustments)

NOTE: Angle indicator should be placed approx. 2 ft. from the
upper boom pivot pin and the attach point on the upper
boom. Tower angle switch must be reset before upper
boom angle switch can be activated.

Tower Boom Horizontal Limit Switch 

1. Place machine on level surface.

2. Raise Tower Boom to 13 degrees above horizontal. The
tower angle limit switch should activate at this point.

3. Lower the tower boom until the limit switch resets. This
should be 2 to 7 degrees below where the switch was
activated. (See Figure 4-18. and Figure 4-19. for adjust-
ments).

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 4 - BOOM & PLATFORM

3120740 – JLG Lift – 4-49

Figure 4-18.  Boom Valve and Limit Switches Location. (Sheet 1 of 3)

0258217-Q

UPPER SWITCH (DUAL CAPACITY BOOM ANGLE SWITCH) SHOWN FOR
REFERENCE ONLY.

SWITCH TO ACTIVATE WHEN UPPER BOOM IS RAISED 5° TO 10° ABOVE HORIZONTAL.
SWITCH TO RESET WHEN UPPER BOOM IS LOWERED 1° BELOW TO 4° ABOVE HORIZONTAL.

SWITCH ORIENTATION SWITCH ORIENTATION

MOUNTING
SURFACE

MOUNTING
SURFACE

SUGGESTED
INITIAL ARM
POSITION
SETTING

SUGGESTED
INITIAL ARM

POSITION
SETTING

SWITCH TO ACTIVATE WHEN TOWER BOOM IS RAISED 
TO 8° TO 13° FROM HORIZONTAL SWITCH TO RESET 
WHEN TOWER BOOM IS LOWERED TO 2° TO 7° FROM                                        
HORIZONTAL.

PLUNGER VALVE TO ACTUATE WHEN 
BOOM IS RAISED BEYOND 76° FROM
HORIZONTAL. 
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Figure 4-19.  Boom Valve and Limit Switches Location. (Sheet 2 of 3)

0258217-Q

See Section 4.15,  Boom Valve
Adjustment

LEDS WILL LIGHT WHEN POWER IS
ON AND TARGET IS WITHIN SENSING
DISTANCE

ADJUST GAP TO WITHIN 0.20 in. (5 mm) (PREFERRED GAP 0.125 in.
(3.175 mm) WHEN LOWER BOOM IS FULLY RETRACTED AND AFTER
VALVE IS ADJUSTED ADJUST SWITCH BY LOOSENING CLAMP ON
TELE ROD AND SLIDING TO APPROXIMATE 0.125 in. (3.175 mm) GAP

1.0 in. (25.4 mm) CEN-
TER PROXIMITY SWITCH
IN MOUNTGo t
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Figure 4-20.  Boom Valve and Limit Switches Location. (Sheet 3 of 3)

0258217-R

See Section 4.15, Boom Valve
Adjustment
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Figure 4-21.  Dual Capacity Switches Installation (800 Only if equipped)

0258338-H
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Dual Capacity Angle Limit Switch (800A only)

NOTE: The boom position and location of the Upper Boom Dual
Capacity Switch requires a working surface 20 ft. high to
safely check and adjust the switch.

1. Place machine on level surface.

2. From platform control, with less than 500 lbs. (227 kg) in
platform, raise tower boom to maximum angle. Extend
upper boom until the capacity indicator lights change
from 1000 lbs. (454 kg) to 500 lbs. (227 kg).

3. With upper boom length in this position, raise the upper
boom until the indicator lights change back to the 1000
lbs. (454 kg) indicator.

4. The Dual Capacity Limit Switch, located at the telescope
cylinder of the Upper Boom,  Figure 4-21., will activate
the 1000 lb. light when the upper boom is at 56 to 61
degrees.

NOTE: Place angle indicator on main base boom at least 2 ft. from
pivot pin.

5. Lower upper boom until 500 lb. light comes on. The
boom angle at this point should be 50 to 55 degrees.

NOTE: If limit switch settings need to be changed, you will need to
recheck that the 500 lb. light comes on at 50 degrees to 55
degrees when lifting down.

6. Raise, extend, retract, and lower upper boom. Check for
smooth operation.

Upper Boom Length Switch (800 A only)

1. Lift upper boom to approximately horizontal.

2. Telescope boom out until 500 lb. light comes on (may
need to use auxiliary power to position boom correctly).

3. Mark the wear pad location on the main fly boom.

4. Telescope the upper boom to full extension.

5. Measure from the mark on the fly boom to the wear pad.
The dimension should be 167" to 169".

6. Lower the tower boom until limit switch resets. This
should be 2 to 7 degrees below where the switch 

4.15 BOOM VALVE ADJUSTMENT

1. Adjust the screws so the plunger on the valves has 0.250
in. (6.35 mm) travel remaining when the lower boom is
fully raised and retracted.

2. After the valves are adjusted, adjust the proximity
switches to within 0.20 in. (5 mm) of their target. The
LED’s on the proximity switches will light when the
power is on and the switch is within 0.20 in. (5 mm) of
the target. There is a proximity switch to back up both
valves.

NOTE: The cam valve under the boom requires the tower boom to
be completely lowered and the cam valve mounted on T/T
requires the tower boom to be fully elevated prior to
adjustment.
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Tower Boom

1. Shim up wear pads until 1/32 inch (0.8 mm) clearance to
adjacent surface.

2. Replace wear pads when worn to within 1/16 inch (1.59
mm) of threaded insert.

NOTE: Wear pads are made of polyethylene; these pads are
intended to slide on polyurethane painted surfaces. 

3. When adjusting wear pads, removing or adding shims,
bolt length must also be changed.

a. When adding shims, longer bolts must be used to
ensure proper thread engagement in insert.

b. When shims are removed, shorter bolts must be
used so bolt does not protrude from insert and
come into contact with boom surface.

Upper Boom

1. Shim up wear pads to within 1/32 inch (.79 mm) clear-
ance between wear pad and adjacent surface.

2. Replace wear pads when worn within 1/16 inch (1.59
mm) and 1/8 inch (3.18 mm) - B, C, D of threaded insert.
See Figure 4-22., Location And Thickness Of Wear Pads

3. Adjusting wear pads, removing or adding shims, bolt
length must also be changed.

a. When adding shims, longer bolts must be used to
ensure proper thread engagement in insert.

b. When shims are removed, shorter bolts must be
used so bolt does not protrude from insert and
Sheaves and wire rope must be replaced as sets.

4.16 ROTATOR (PRIOR TO S/N 0300067538)

Disassembly

1. Place actuator on a clean workbench.

2. Remove all hydraulic fittings.

3. Using a suitable hammer and chisel remove the portion
of end cap securing setscrew.

4. Using a torch, apply heat to the setscrews on the bottom
of actuator.

Figure 4-22.  Location And Thickness Of Wear Pads

WEAR PADS

PAD
NUMBER

THICKNESS
OF NEW PAD

REPLACE WHEN
WORN TO

A 5/8" (15.8 mm) 9/16" (14.3 mm)

B 3/4" (19.0 mm) 5/8" (15.8 mm)
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5. Remove the two (2) setscrews (4) from bottom of the
actuator (1). Discard setscrew.

6. Place two (2) 3/8"x16 NC bolts in threaded holes in bot-
tom of the actuator. Using a suitable bar, unscrew the
end cap (5). Remove the end cap from actuator (1).

7. Remove the shaft (2) from piston sleeve (3) and the actu-
ator housing (1).

8. Remove piston sleeve (3) from housing (1).

9. Remove all seals and bearings from grooves. Discard
seals.

Inspection

1. Clean all parts thoroughly.

2. Closely inspect all parts for excessive wear, cracks and
chips. Replace parts as necessary.

NOTE: A small amount of wear in the spline teeth will have little
effect on the actuator strength. New spline sets are manu-
factured with a backlash of about 0.005 in. per mating set.
After long service, a backlash of about 0.015 per set may
still be acceptable in most cases, depending on the
required accuracy of the application.

3. Check the ring gear for wear and weld damage to the
pins.

4. Inspect the cylinder bore for wear and scratches.
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Assembly

NOTE: Lubricate all seals and o-rings with clean hydraulic oil prior
to assembly.

1. Install piston seal (7) and rod seal (6) on the piston
sleeve (3).

NOTE: Apply a coat of grease to the thrust ring before sliding onto
the shaft.

2. Install new seal (8), thrust ring (10) and bearing (9) on
shaft (2).

NOTE: Apply a coat of grease to the thrust ring before sliding onto
the end cap.

3. Install new seals (11), back-up ring (12), cap bearing (13),
bearing packing (14) and thrust ring (10) on end cap (5).

4. Place the actuator in the vertical position, install the pis-
ton sleeve (3) in timed relation to the housing (1).

DO NOT MISALIGN THE SLEEVE TOO MUCH ANY ONE WAY, AS IT WILL MARK
THE CYLINDER BORE.

NOTE: The timing marks (the small punch marks on the face of
each gear), must be aligned for proper shaft orientation.
(See Actuator Timing.)

5. Install the shaft (2) into housing (1) by aligning the
proper punched timing marks. (See Actuator Timing Fig-
ure 2-35.)

6. Temporarily tape the threaded portion of the shaft will
help installation past the shaft seals (masking tape).

7. The end cap (5) is torqued to 40 - 50 ft. lbs. (54 - 68 Nm),
such that the actuator begins rotation at approximately
100 psi (6.895 Bar) pressure.

8. The end cap must be secured against the shaft by
installing axial set screws (4).

Figure 4-23.  Actuator Timing
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Figure 4-24.  Rotator Assembly (Prior to S/N 0300067538)
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4.17 ROTATOR ASSEMBLY (S/N 0300067538 TO 
S/N 0300183033)

Theory of Operation
The L20 Series rotary actuator is a simple mechanism that uses
the sliding spline operating concept to convert linear piston
motion into powerful shaft rotation. Each actuator is com-
posed of a housing with integrated gear teeth (01) and only
two moving parts: the central shaft with integrated bearing
tube and mounting flange (02), and the annular piston sleeve
(03). Helical spline teeth machined on the shaft engage
matching splines on the in- side diameter of the piston. The
outside diameter of the piston carries a second set of splines,
of opposite hand, which engage with matching splines in the
housing. As hydraulic pressure is applied, the piston is dis-
placed axially within the housing - similar to the operation of a
hydraulic cylinder - while the splines cause the shaft to rotate.
When the control valve is closed, oil is trapped inside the actu-
ator, preventing piston movement and locking the shaft in
position. 

The shaft is supported radially by the large upper radial bear-
ing and the lower radial bearing. Axially, the shaft is separated
from the housing by the upper and lower thrust washers. The
end cap is adjusted for axial clearance and locked in position
by set screws or pins. 

Required Tools

Upon assembly and disassembly of the actuator there are
basic tools required. The tools and their intended functions are
as follows: 

1. Flashlight - helps examine timing marks, component
failure and overall condition. 

2. Felt Marker - match mark the timing marks and outline
troubled areas. 

3. Allen wrench - removal of port plugs and set screws.

4. Box knife - removal of seals.

5. Seal tool - assembly and disassembly of seals and wear
guides. 

6. Pry bar - removal of end cap and manual rotation of
shaft. 

7. Rubber mallet- removal and installation of shaft and pis-
ton sleeve assembly. 

8. Nylon drift - installation of piston sleeve 

9. End cap dowel pins - removal and installation of end cap
(sold with Helac seal kit). 

Bars indicate starting positions
of piston and shaft. Arrows indi-
cate direction they will rotate.
The housing with integral ring
gear remains stationary. 

As fluid pressure is applied, the
piston is displaced axially while
the helical gearing causes the
piston and shaft to rotate simul-
taneously.  The double helix
design compounds rotation:
shaft rotation is about twice that
of the piston.
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The seal tool is merely a customized standard flat head screw-
driver. To make this tool you will need to heat the flat end with
a torch. Secure the heated end of the screwdriver in a vice and
physically bend the heated end to a slight radius. Once the
radius is achieved round off all sharp edges of the heated end
by using a grinder. There may be some slight modifications for
your own personal preference. 

PARTS
1.     Housing 
2.     Shaft 
3.     Piston Sleeve
4.     End Cap

HARDWARE
103.1.   Screw
103.2. Washer
106.1.   Port Plug
106.2.   Port Plug
109 .       Lock Pin
113.         Capscrew

SEALS
200.       T-Seal
202.       T-Seal
204.       O-ring
205.       Cup Seal
207.       Backup Ring
304.1.   Wiper Seal

BEARINGS
302.   Wear Guide
304.   Thrust Washer

ACCESSORIES
400.   Stop Tube
420.1   Bushing
420.2   Bushing
421.1   Bushing

Figure 4-25.  Rotator - Exploded View (S/N 0300067538 to S/N 0300183033)
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PARTS
1.     Housing 
2.     Shaft 
3.     Piston Sleeve
4.     End Cap

HARDWARE
103.1.   Screw
103.2 .  Washer
106.1.   Port Plug
106.2.   Port Plug
109 .       Lock Pin
113.         Capscrew

SEALS
200.       T-Seal
202.       T-Seal
204.       O-ring
205.       Cup Seal
207.       Backup Ring
304.1.   Wiper Seal

BEARINGS
302.   Wear Guide
304.   Thrust Washer

ACCESSORIES
400.   Stop Tube
420.1   Bushing
420.2   Bushing
421.1   Bushing

Figure 4-26.  Rotator- Assembly Drawing (S/N 0300067538 to S/N 0300183033)
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Disassembly

SECURE PRODUCT TO SLOTTED TABLE OR VISE.

CONTENTS UNDER PRESSURE. WEAR APPROVED EYE PROTECTION. USE CAU-
TION WHEN REMOVING PORT PLUGS AND FITTINGS.

MAKE SURE WORK AREA IS CLEAN.

1. Remove the cap screws (113) over end cap lock pins
(109). 

2. Using a 1/8” (3.18mm) drill bit, drill a hole in the center
of each lock pin to a depth of approximately 3/16”
(4.76mm). 

3. Remove the lock pins using an ”Easy Out” (a size #2 is
shown). 

If the pin will not come out with the ”Easy Out”, use 5/1
6” drill bit to a depth of 1/2” (12.7mm) to drill out the
entire pin. 

4. Install the end cap (4) removal tools provided with the
Helac seal kit.

5. Using a metal bar, or similar tool, unscrew the end cap
(4) by turning it counter clockwise. 
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6. Remove the end cap (4) and set aside for later 
inspection. 

7. Remove the stop tube if equipped. The stop tube is an
available option to limit the rotation of the actuator. 

8. Every actuator has timing marks for proper engage-
ment. 

9. Prior to removing the shaft, (2), use a felt marker to
clearly indicate the timing marks between shaft and pis-
ton. This will greatly simplify timing during assembly. 
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10. Remove the shaft (2). It may be necessary to strike the
threaded end of the shaft with a rubber mallet. 

11. Before removing the piston (3), mark the housing (1)
ring gear in relation to the piston O.D. gear. There should
now be timing marks on the housing (1) ring gear, the
piston (3) and the shaft (2). 

12. To remove the piston (3) use a rubber mallet and a plas-
tic mandrel so the piston is not damaged. 

13. At the point when the piston gear teeth come out of
engagement with the housing gear teeth, mark the pis-
ton and housing with a marker as shown. 

14. Remove the o-ring (204) and backup ring (207) from 
end cap (4) and set aside for inspection. 

15. Remove the wear guides (302) from the end cap (4) and
shaft (2). 
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16. To remove the main pressure seals (205), it is easiest to
cut them using a sharp razor blade being careful not to
damage the seal groove. 

17. Remove the thrust washers (304), from the end cap (4)
and shaft (2). 

18. Remove the wiper seal (304.1) from its groove in the end
cap (4) and shaft (2). 

19. Remove the piston O.D. seal (202) from the piston. 

20. Remove the piston I.D. seal (200). You may now proceed
to the inspection process. 
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Inspection

SMALL OR MINOR SURFACE SCRATCHES CAN BE CAREFULLY POLISHED.

1. Clean all parts in a solvent tank and dry with com-
pressed air prior to inspecting. Carefully inspect all criti-
cal areas for any surface finish abnormalities: Seal
grooves, bearing grooves, thrust surfaces, rod surface,
housing bore and gear teeth. 

2. Inspect the thrust washers (304) for rough or worn
edges and surfaces. Measure it’s thickness to make sure
it is within specifications (Not less than 0.092” or 2.34
mm). 

3. Inspect the wear guide condition and measure thick-
ness (not less than 0.123” or 3.12 mm). 

Assembly
1.    Gather all the components and tools into one location 

prior to re-assembly. Use the cut away drawing to refer-
ence the seal orientations. 
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2. Install the thrust washer (304) onto shaft (2) and end cap
(4). 

3. Install the wiper seal (304.1/green 0-ring) into the
groove on the shaft (2) and end cap (4) around the out-
side edge of the thrust washer (304). 

4. Using a seal tool install the main pressure seal (205) onto
shaft (2) and end cap (4). Use the seal tool in a circular
motion. 

5. Install the wear guide (302) on the end cap (4) and 
shaft (2). 
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6. Install the O-ring (204) and back-up ring (207) into the
inner seal groove on the end cap (4).

7. Install the inner T-seal (200) into the piston (3) using a
circular motion. 

Install the outer T-seal (202) by stretching it around the
groove in a circular motion. 

Each T-seal has 2 back-up rings (see drawing for orienta-
tion). 

Beginning with the inner seal (200) insert one end of b/u
ring in the lower groove and feed the rest in using a cir-
cular motion. Make sure the wedged ends overlap cor-
rectly. 

Repeat this step for the outer seal (202). 

8. Insert the piston (3) into the housing (1) as shown, until
the outer piston seal (202) is touching inside the hous-
ing bore. 
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9. Looking from the angle shown, rotate the piston (3) until
the marks you put on the piston and the housing (1)
during disassembly line up as shown. Using a rubber
mallet, tap the piston into the housing up to the point
where the gear teeth meet. 

10. Looking from the opposite end of the housing (1) you
can see if your timing marks are lining up. When they do,
tap the piston (3) in until the gear teeth mesh together.
Tap the piston into the housing the rest of the way until
it bottoms out. 

11. Install the shaft (2) into the piston (3). Be careful not to
damage the seals. Do not engage the piston gear teeth
yet. 

12. Looking from the view shown, use the existing timing
marks to line up the gear teeth on the shaft (2) with the
gear teeth on the inside of the piston (3). Now tap the
flange end of the shaft with a rubber mallet until the
gear teeth engage. 
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13. Install 2 bolts in the threaded holes in the flange. Using a
bar, rotate the shaft in a clockwise direction until the
wear guides are seated inside the housing bore. 

AS THE SHAFT IS ROTATED, BE CAREFUL NOT TO DISENGAGE THE PISTON AND
HOUSE GEARING.

14. Install the stop tube onto the shaft end, if equipped.
Stop tube is an available option to limit the rotation of
an actuator. 

15. Coat the threads on the end of the shaft with anti-seize
grease to prevent galling. 

16. Install the 0-ring (204) and back-up ring (207) into the
inner seal groove on the end cap (4). 

17.  Thread the end cap (4) onto the shaft (2) end. Make sure
the wear guide remains in place on the end cap as it is
threaded into the housing (1). 

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 4 - BOOM & PLATFORM

4-70 – JLG Lift – 3120740

18. Tighten the end cap (4). In most cases the original holes
for the lock pins will line up. 

19. Place the lock pins (109) provided in the Helac seal kit in
the holes with the dimple side up. Then, using a punch,
tap the lock pins to the bottom of the hole.

20. Insert the set screws (113) over the lock pins. Tighten
them to 25 in. lbs. (2.825 Nm). 
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Installing Counterbalance Valve

Refer to Figure 4-27., Rotator Counterbalance Valve.

1. Make sure the surface of the actuator is clean, free of any
contamination and foreign debris including old JLG
Threadlocker P/N 0100011.

2. Make sure the new valve has the O-rings in the counter-
bores of the valve to seal it to the actuator housing.

3. The bolts that come with the valve are grade 8 bolts.
New bolts should be installed with a new valve. JLG
Threadlocker P/N 0100011 should be applied to the
shank of the three bolts at the time of installation.

4. Torque the 1/4-inch bolts 110 to 120 in.lbs. (12.4 to 13.5
Nm). Do not torque over 125 in.lbs. (14.1 Nm). Torque
the 5/16-inch bolts 140 in.lbs. (15.8 Nm). Do not torque
over 145 in.lbs. (16.3 Nm).

Figure 4-27.  Rotator Counterbalance Valve
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Testing the Actuator
If the equipment is available, the actuator should be tested on
a hydraulic test bench. The breakaway pressure — the pres-
sure at which the shaft begins to rotate — should be approxi-
mately 400 psi (28 bar). Cycle the actuator at least 25 times at
3000 psi (210 bar) pressure. After the 25 rotations, increase the
pressure to 4500 psi (315 bar) to check for leaks and cracks.
Perform the test again at the end of the rotation in the oppo-
site direction.

TESTING THE ACTUATOR FOR INTERNAL LEAKAGE
If the actuator is equipped with a counterbalance valve, plug
the valve ports. Connect the hydraulic lines to the housing
ports. Bleed all air from the actuator (see Installation and
Bleeding) Rotate the shaft to the end of rotation at 3000 psi
(210 bar) and maintain pressure. Remove the hydraulic line
from the non-pressurized side.

Continuous oil flow from the open housing port indicates
internal leakage across the piston. Replace the line and rotate
the shaft to the end of rotation in the opposite direction.
Repeat the test procedure outlined above for the other port. If
there is an internal leak, disassemble, inspect and repair.

Installation and Bleeding
After installation of the actuator on the equipment, it is
important that all safety devices such as tie rods or safety
cables are properly reattached.

To purge air from the hydraulic lines, connect them together
to create a closed loop and pump hydraulic fluid through
them. Review the hydraulic schematic to determine which
hydraulic lines to connect. The linear feet and inside diameter
of the hydraulic supply lines together with pump capacity will
determine the amount of pumping time required to fully
purge the hydraulic system.

Bleeding may be necessary if excessive backlash is exhibited
after the actuator is connected to the hydraulic system. The
following steps are recommended when a minimum of two
gallons (8 liters) is purged.

1. Connect a 3/16" inside diameter x 5/16" outside diame-
ter x 5 foot clear, vinyl drain tube to each of the two
bleed nipples. Secure them with hose clamps. Place the
vinyl tubes in a clean 5-gallon container to collect the

purged oil. The oil can be returned to the reservoir after
this procedure is completed.

2. With an operator in the platform, open both bleed nip-
ples 1/4 turn. Hydraulically rotate the platform to the
end of rotation (either clockwise or counterclockwise),
and maintain hydraulic pressure. Oil with small air bub-
bles will be seen flowing through the tubes. Allow a 1/2
gallon of fluid to be purged from the actuator.

3. Keep the fittings open and rotate the platform in the
opposite direction to the end position. Maintain hydrau-
lic pressure until an additional 1/4 gallon of fluid is
pumped into the container.

4. Repeat steps 2 & 3. After the last 1/2 gallon is purged,
close both bleed nipples before rotating away from the
end position.
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Troubleshooting
Table 4-1. Troubleshooting

Problem Cause Solution

1. Shaft rotates slowly or not at all a.   Insufficient torque output

b.   Low rate of fluid flow

c.   Control or counterbalance valve has internal leak

d.   Piston and/or shaft seal leak

e.   Corrosion build-up on the thrust surfaces

f.   Swollen seals and composite bearings caused by incom-
patible hydraulic fluid

a.   Verify correct operating pressure. Do not exceed OEM’s 
pressure specifications. Load may be above maximum 
capacity of the actuator.

b.   Inspect ports for obstructions and hydraulic lines for 
restrictions and leaks.

c.   Disconnect hydraulic lines and bypass valve. Leave valve 
ports open and operate the actuator through housing ports 
(do not exceed OEM’s operating pressure). The valve must 
be replaced if a steady flow of fluid is seen coming from the 
valve ports.

d.   Remove the plug and the housing’s valve ports. Operate 
the actuator through the housing ports. Conduct the inter-
nal leakage test as described in the Testing section on page 
24 of this manual.

e.   Re-build the actuator. Remove all rust then polish. 
Replacement parts may be needed.

f.   Re-build the actuator. Use fluid that is compatible with 
seals and bearings.

2. Operation is erratic or not responsive a.   Air in actuator a.   Purge air from actuator. See bleeding procedures.

3. Shaft will not fully rotate a.   Twisted or chipped gear teeth

b.   Port fittings are obstructing the piston

a.   Check for gear binding. Actuator may not be able to be re-
built and may need to be replaced. Damage could be a result 
of overload or shock.

b.   Check thread length of port fittings. Fittings should 
during stroke not reach inside the housing bore.

4. Selected position cannot be maintained a.   Control or counterbalance valve has internal leak

b.   Piston and/or shaft seal leak

c.   Air in actuator

a.   Disconnect hydraulic lines and bypass valve. Leave valve 
ports open and operate the actuator through housing ports 
(do not exceed OEM’s operating pressure). The valve must 
be replaced if a steady flow of fluid is seen coming from the 
valve ports.

b.   Remove the plug and the housing’s valve ports. Operate 
the actuator through the housing ports. Conduct the inter-
nal leakage test as described in the Testing section on page 
24 of this manual.

c.   Purge air from actuator. See bleeding procedures
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4.18 DRIVE CARD SETUP PROCEDURES

Lift, Swing, and Drive Cards

1. Center the input potentiometers. Power up the card, but
do not start the engine. Place the common lead of a
voltmeter on pin #6 and place the other lead on pin #8.
Rotate the potentiometer, leaving the joystick in the
center position, until the voltmeter reads 2.5 volts.
Secure the set screw on the potentiometer. When the
potentiometer is centered and the joystick is in the cen-
ter position, LED #3 should not be illuminated.

2. Install test harness JLG P/N 4922012.

3. Set the minimum and maximum currents. The input
potentiometer must be centered before continuing with
this procedure. Power up the card, but do not start the
engine. Place the current meter in series with the “A”
output. Turn P3 counter clockwise until the adjustment
potentiometer starts to click. This will set to maximum
current to its lowest value. Move the joystick until LED
#3 illuminates and hold the stick in this position. Adjust
P4 until the meter equals the current setting range
given in Table 4-2. Rotating the adjustment potentiome-
ter clockwise will increase the current. This will set the
minimum current setting for the “A” output. To set the
maximum current for the “A” output, hold the joystick in
its maximum position. Turn P3 clockwise until the meter
reading equals the setting in Table 4-2. Follow the same
procedure for the “B” output. Use P8 for the minimum
current adjustment and P7 for the maximum current
adjustment.

4. Set the ramp up and the ramp down times. Step 2 must
be performed before continuing with procedure. Power
up the card, but do not start the engine. Place the cur-
rent meter in series with the “A” output. Move the joy-
stick from the center position to the extreme position.
Watch the meter for the time it takes the output to go to
from 0 current to maximum current. This is the ramp up
time. Adjust P1 until this time matches the time given in
Table 4-3. Rotating the adjustment potentiometer clock-
wise will increase the ramp time. To set the ramp down
time, hold the joystick in the extreme position. Release
the joystick and watch the meter for the time it takes the
output to go from the maximum current setting to 0
current. Adjust P2 until this time matches the time in
Table 4-3. Rotating the adjustment potentiometer clock-
wise will increase the ramp time. Follow the same proce-
dure for the “B” output. Use P5 for the ramp up
adjustment and P6 for the ramp down adjustment.

Flow Control Card

1. Set the input potentiometer. Power up the card, but do
not start the engine. Place the common lead of a volt-
meter on pin #15 and place the other lead on pin #8.
Rotate the potentiometer and verify the input to the
card is 3.8 volts when the input potentiometer is in its
minimum position. Rotate the input potentiometer to
its maximum position and verify the input to the card is
0 volts.

2. Set the minimum and maximum current settings. The
input potentiometer must function properly before con-
tinuing with this procedure. Turn P3 counter clockwise
until the adjustment pot starts clicking. Place a current
meter in series with the “A” output. Rotate the input
potentiometer to its minimum setting and operate the
telescope function. Adjust P4 until the meter reading
matches the setting in Table 4-2. This sets the minimum
current setting for the card. Rotate the input potentiom-
eter to its extreme position and operate the telescope
function. Turn P3 clockwise until the meter reading
matches the setting in Table 4-2. This sets the maximum
current for the card.

3. Set the ramp up and the down times. Step 2 must be
completed before continuing with this procedure.
Power up the card, but do not start the engine. Place the
current meter in series with the “A” output. Turn the 
input potentiometer to its extreme position and operate
the telescope function. watch the meter for the time it
takes the output to go from 0 current to maximum cur-
rent. This is ramp up time. Adjust P1 until this time
matches the time in Table 4-3. Rotating the adjustment
potentiometer clockwise will increase ramp time. To set
the ramp down time, hold the telescope function switch
and watch the time it takes the output to go from the
maximum current down to 0 current. This is the ramp
down time. Adjust P2 until this time matches the setting
time in Table 4-3. Rotating the adjustment potentiome-
ter clockwise will increase the ramp time.

Figure 4-28.  Control Card
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4.19 FOOT SWITCH ADJUSTMENT
Adjust so that functions will operate when pedal is at center of
travel. If switch operates within last 1/4 in. (6.35 mm) of travel,
top or bottom, it should be adjusted.

Table 4-2.  Ramp Current Setting Range

FUNCTION
MINIMUM
CURRENT

MAXIMUM
CURRENT

UPPER LIFT UP 450 to 550 mA 1300 to 1500 mA

UPPER LIFT DOWN 450 to 550 mA 1700 to 2000 mA
(Set 450 mA higher than 

Upper lift)

SWING RIGHT 450 to 550 mA 1000 to 1300 mA

SWING LEFT 450 to 550 mA 1100 to 1300 mA
(Set 100 mA higher than 

swing right)

FLOW CONTROL 750 to 850 mA      1100 to 1300MA
(Set using Main Tele)

DRIVE FORWARD 20 to 60 mA 130 to 160 mA

DRIVE REVERSE 20 to 60 mA 130 to 160 mA

Table 4-3.  Ramp time Setting

FUNCTION RAMP TIME

Lift Up Ramp UpTime = 5:00 sec.
Ramp Down Time = 3:00 sec.

Lift Down Ramp Up Time =5:00 sec.
Ramp Down Time =3:00 sec.

Swing Right Ramp Up Time =7:00 sec.
Ramp Down Time =3:00 sec.

Swing Left Ramp Up Time =7:00 sec.
Ramp Down Time =3:00 sec.

Drive   Forward Ramp Up Time =4:30 sec.
Ramp Down Time = 2:30 sec.

Drive Reverse Ramp Up Time = 4:30 sec.
Ramp Down Time = 2:00 sec.

Flow Control Ramp Up Time =3:00 sec.
Ramp Down Time =0.00 sec.
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Discount-Equipment.com is your online resource for  quality parts & equipment. 
Florida: 561-964-4949 Outside Florida TOLL FREE: 877-690-3101

Need parts?  
Click on this link: http://www.discount-equipment.com/category/5443-parts/ and 
choose one of the options to help get the right parts and equipment you are looking 
for. Please have the machine model and serial number available in order to help us 
get you the correct parts. If you don’t find the part on the website or on once of the 
online manuals, please fill out the request form and one of our experienced staff 
members will get back to you with a quote for the right part that your machine needs. 

We sell worldwide for the brands: Genie, Terex, JLG, MultiQuip, Mikasa, Essick, Whiteman, 
Mayco, Toro Stone, Diamond Products, Generac Magnum, Airman, Haulotte, Barreto, 
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SECTION 5.  BASIC HYDRAULIC INFORMATION AND SCHEMATICS

5.1 LUBRICATING O-RINGS IN THE HYDRAULIC 
SYSTEM

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.

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.

2. Holding the fitting over the hydraulic oil container, bru-
sh an even film of oil around the entire o-ring in the fit-
ting, making sure the entire o-ring is completely satu-
rated.

3. Turn the o-ring on the other side of the fitting and repe-
at the previous step, ensuring the entire o-ring is coated
with hydraulic oil.
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Dip Method

NOTE: This method works best with Face Seal o-rings, but will
work for all o-ring fitting types.

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

• A small leak proof container.

• 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. Up-
on 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.

3. O-ring Boss type fittings will require more pressure in
able to immerse more of the fitting into the saturated
sponge. This will also cause more oil to be dispersed
from the sponge.

Spray Method
This method requires a pump or trigger spray bottle. 

1. Fill the spray bottle with hydraulic oil. 

2. Hold the fitting over a suitable catch can. 

3. Spray the entire o-ring surface with a medium coat of
oil.

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. Brush hydraulic oil on the entire o-ring, applying an
even coat of oil.
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5.2 VALVES - THEORY OF OPERATION

Solenoid Control Valve - Rexroth

Control valves used are four-way three-position solenoid
valves of the sliding spool design. When a circuit is activated
and the control valve solenoid energizes, the spool is shifted
and the corresponding work port opens to permit oil flow to
the component in the selected circuit with the opposite work
port opening to reservoir. Once the circuit is deactivated (con-
trol returned to neutral) the valve spool returns to neutral
(center) and oil flow is then directed through the valve body
and returns to reservoir. A typical control valve consist of the
valve body, sliding spool, and two solenoid assemblies. The
spool is machine fitted in the bore of the valve body. Lands on
the spool divide the bore into various chambers, which, when
the spool is shifted, align with corresponding ports in the
valve body open to common flow. At the same time other
ports would be blocked to flow. The spool is spring loaded to
center position, therefore when the control is released, the
spool automatically returns to neutral, prohibiting any flow
through the circuit.

Relief Valves

Relief valves are installed at various points within the hydraulic
system to protect associated systems and components against
excessive pressure. Excessive pressure can be developed when
a cylinder reaches its limit of travel and the flow of pressurized
fluid continues from the system control. The relief valve pro-
vides an alternate path for the continuing flow from the pump,
thus preventing rupture of the cylinder, hydraulic line or fit-
ting. Complete failure of the system pump is also avoided by
relieving circuit pressure. The relief valve is installed in the cir-
cuit between the pump outlet (pressure line) and the cylinder
of the circuit, generally as an integral part of the system valve
bank. Relief pressures are set slightly higher than the load
requirement, with the valve diverting excess pump delivery
back to the reservoir when operating pressure of the compo-
nent is reached.

5.3 HOLDING VALVE CHECKS

1. Start the machine and warm the hydraulic system to
operating temperature.

PERFORM ALL HOLDING VALVE CHECKS FROM THE GROUND CONTROL STA-
TION WITH AN EMPTY PLATFORM.

2. Check the Upright level cylinder rod side holding valve
as follows:

a. Fully retract and fully lower the main boom and
tower boom assemblies.

b. Power the main boom lift down function into the
turntable boom rest by holding the function switch
down between 10 and 20 seconds.

c. Verify the upright remains perpendicular to the
turntable and that the Upright Monitoring System
alarms have not been activated.

3. Check the Upright level cylinder barrel side holding
valve function as follows:

a. Fully retract and fully lower the main boom and
tower boom assemblies. Raise the tower boom
between 2 ft. and 5 ft. (0.6 m and 1.5 m).

b. Pull and hold the re-leveling knob between 20 and
30 seconds.

c. Verify the upright remains perpendicular to the
turntable and that the Upright Monitoring System
alarms have not been activated.

4. Check the Tower lift cylinder barrel side holding valve
function as follows:

a. Fully raise and fully retract the tower boom. Fully
raise and fully extend the main boom.

b. Using auxiliary power, fully lower the tower boom.

c. Verify the upright remains perpendicular to the
turntable and that the Upright Monitoring System
alarms have not been activated.
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5. Check the Tower lift up holding valve function as fol-
lows:

a. Fully retract and fully lower the main boom and
tower boom assemblies.

b. Install a 5000 psi (345 bar) pressure gauge to the
pressure tap connection installed on port #7 or port
MX7 of the main control valve block. This pressure
test connection was installed in earlier steps.

c. Hold the tower boom lift up function between 2
and 5 seconds, and then release the function.

d. Verify that the gauge reads, and maintains, pressure
above 1000 psi (68.95 bar) for one minute.

NOTE: If pressure does not remain above the stated pressure for
one minute, replace the tower lift check valve (#7017474).

e. Activate tower lift down to release any trapped
pressure and remove pressure gauge from the test
port.

6. Load the platform with the rated capacity and cycle all
functions a minimum of five (5) times to confirm safe
and proper operational characteristics.

7. The machine may be returned to service once proper
operation is confirmed.

5.4 CYLINDERS - THEORY OF OPERATION

Systems Incorporating Double Acting Cylinders

Cylinders are of the double acting type. Systems incorporating
double acting cylinders are as follows: - Lower Lift, Tower Tele-
scope, Slave Level/Main Level, Upper Lift, Upper Telescope,
Master Level/Upright Level, Articulating Jib Boom Lift, Steer
and Axle lockout. A double acting cylinder is one that requires
oil flow to operate the cylinder rod in both directions. Direct-
ing oil (by actuating the corresponding control valve to the
piston side of the cylinder) forces the piston to travel toward
the rod end of the barrel, extending the cylinder rod (piston
attached to rod). When the oil flow is stopped, movement of
rod will stop. By directing oil to the rod side of the cylinder, the
piston will be forced in the opposite direction and the cylinder
rod will retract.

Systems Incorporating Holding Valves

Holding valves are used in the - Lower Lift, Tower Telescope,
Upright Level, Lockout, Articulating Jib Boom Lift, Upper Lift/
Slave Level and Upper Telescope circuits to prevent retraction
of the cylinder rod should a hydraulic line rupture or a leak
develop between the cylinder and its related control valve.
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5.5 CYLINDER CHECKING PROCEDURE

NOTE: Cylinder check must be performed anytime a system com-
ponent is replaced or when improper system operation is
suspected.

Cylinders Without Counterbalance Valves - Master 
Cylinder and Steer Cylinders

1. Using all applicable safety precautions, activate engine
and fully extend cylinder to be checked. Shut down
engine.

2. Carefully disconnect hydraulic hoses from retract port of
cylinder. There will be some initial weeping of hydraulic
fluid which can be caught in a suitable container. After
the initial discharge, there should be no further drainage
from the retract port.

3. Activate engine and extend cylinder.

4. If cylinder retract port leakage is less than 6-8 drops per
minute, carefully reconnect hose to port and retract cyl-
inder. If leakage continues at a rate of 6-8 drops per min-
ute or more, cylinder repair must be made.

5. With cylinder fully retracted, shut down engine and car-
efully disconnect hydraulic hose from cylinder extend
port.

6. Activate engine and retract cylinder. Check extend port
for leakage.

7. If extend port leakage is less than 6-8 drops per minute,
carefully reconnect hose to extend port, than activate
cylinder through one complete cycle and check for le-
aks. If leakage continues at a rate of 6-8 drops per min-
ute or more, cylinder repairs must be made.

Cylinders With Single Counterbalance Valve

(Main Lift Cylinder)

OPERATE ALL FUNCTIONS FROM GROUND CONTROL STATION ONLY.

1. Using all applicable safety precautions, activate hydrau-
lic system.

WHEN WORKING ON THE MAIN LIFT CYLINDER, RAISE THE BOOM TO HORI-
ZONTAL AND SUPPORT THE UPPER BOOM, UPRIGHT, AND TOWER BOOM. DO
NOT WORK ON THE CYLINDER WITHOUT A SUITABLE SUPPORT IN PLACE. 

2. Shut down hydraulic system and allow machine to sit for
10-15 minutes. If machine is equipped with bang-bang
or proportional control valves, turn IGNITION SWITCH to
ON, move control switch or lever for applicable cylinder
in each direction, then turn IGNITION SWITCH to OFF. If
machine is equipped with hydraulic control valves, mo-
ve control lever for applicable cylinder in each direction.
This is done to relieve pressure in the hydraulic lines.
Carefully remove hydraulic hoses from appropriate cyl-
inder port block.

3. There will be initial weeping of hydraulic fluid, which
can be caught in a suitable container. After the initial di-
scharge, there should be no further leakage from the
ports. If leakage continues at a rate of 6-8 drops per min-
ute or more, the counterbalance valve is defective and
must be replaced.

4. To check piston seals, carefully remove the counterbal-
ance valve from the retract port. After initial discharge,
there should be no further leakage from the ports. If lea-
kage occurs at a rate of 6-8 drops per minute or more,
the piston seals are defective and must be replaced.

5. If no repairs are necessary or when repairs have been
made, replace counterbalance valve and carefully con-
nect hydraulic hoses to cylinder port block.

6. If used, remove lifting device from upright or remove
prop from below upper boom, activate hydraulic system
and run cylinder through one complete cycle to check
for leaks.

Go t
o Disc

ou
nt-

Eq
uip

men
t.c

om
 to

ord
er 

yo
ur 

pa
rts



SECTION 5 - BASIC HYDRAULIC INFORMATION AND SCHEMATICS

5-6 – JLG Lift – 3120740

Cylinders With Dual Counterbalance Valves
(Articulating Jib Boom Lift, and Slave, Slave Level, Tower Lift,
Upright level, Main Telescope and Tower Telescope)

OPERATE ALL FUNCTIONS FROM GROUND CONTROL STATION ONLY.

1. Using all applicable safety precautions, activate hydrau-
lic system.

IF WORKING ON THE TOWER BOOM LIFT C YLINDER, RAISE TOWER BOOM
HALFWAY, FULLY ELEVATE UPPER BOOM WITH TELESCOPE CYLINDER FULLY
RETRACTED AND ATTACH AN OVERHEAD CRANE TO THE UPRIGHT FOR SUP-
PORT, LEAVING APPROXIMATELY 1 INCH (2.54 CM) OF SLACK IN CHAIN OR
SLING FOR TEST PURPOSES. IF WORKING ON THE UPRIGHT LEVEL, RAISE THE
TOWER BOOM HALFWAY, THEN RAISE UPPER BOOM TO HORIZONTAL, AND
SUPPORT WITH A CRANE OR SUITABLE LIFTING DEVICE, APPROXIMATELY 1
INCH (2.54 CM) BELOW UPPER BOOM. IF WORKING ON THE PLATFORM LEVEL
CYLINDER, STROKE PLATFORM LEVEL CYLINDER FORWARD UNTIL PLATFORM
SITS AT A 45 DEGREES ANGLE.

2. Shut down hydraulic system and allow machine to sit for
10-15 minutes. If machine is equipped with bang-bang
or proportional control valves, turn IGNITION SWITCH to
ON, move control switch or lever for applicable cylinder
in each direction, then turn IGNITION SWITCH to OFF. If
machine is equipped with hydraulic control valves, mo-
ve control lever for applicable cylinder in each direction.
This is done to relieve pressure in the hydraulic lines.
Carefully remove hydraulic hoses from appropriate cyl-
inder port block.

3. There will be initial weeping of hydraulic fluid, which
can be caught in a suitable container. After the initial
discharge, there should be no further leakage from the
ports. If leakage continues at a rate of 6-8 drops per min-
ute or more, the counterbalance valve is defective and
must be replaced.

4. To check piston seals, carefully remove the counterbal-
ance valve from the retract port. After initial discharge,
there should be no further leakage from the ports. If lea-
kage occurs at a rate of 6-8 drops per minute or more,
the piston seals are defective and must be replaced.

5. If no repairs are necessary or when repairs have been
made, replace counterbalance valve and carefully con-
nect hydraulic hoses to cylinder port block.

6. If used, remove lifting device from upright or remove
prop from below upper boom, activate hydraulic system
and run cylinder through one complete cycle to check
for leaks.

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 5 - BASIC HYDRAULIC INFORMATION AND SCHEMATICS

3120740 – JLG Lift – 5-7

5.6 CYLINDER REPAIR

Axle Lockout Cylinder

DISASSEMBLY

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.

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. Ad-
equately support the cylinder rod, if applicable.

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

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-1.  Cylinder Barrel Support

Figure 5-2.  Capscrew Removal
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1. Barrel
2. Rod
3. Piston
4. Head
5. Tapered Bushing
6. Bolt

7. Counterbalance Valve
8. O-ring Plug
9. O-ring Plug
10. Bleeder Valve
11. Wiper

12. Rod Seal
13. O-ring
14. Backup Ring
15. Wear Ring
16. Wear Ring

17. T-Seal
18. O-ring
19. Backup Ring
20. Washer Ring
21. Bolt

Figure 5-3.  Axle Lockout Cylinder

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 5 - BASIC HYDRAULIC INFORMATION AND SCHEMATICS

3120740 – JLG Lift – 5-9

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Loosen and remove nut which attaches the piston to the
rod, and remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

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

14. Remove piston spacer, if applicable, from the rod.

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

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-4.  Cylinder Rod Support

Figure 5-5.  Tapered Bushing Removal
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14. Inspect travel limiting collar or spacer for burrs and sha-
rp edges. If necessary, dress inside diameter surface with
Scotch Brite or equivalent.

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

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

17. If applicable, inspect piston rings for cracks or other
valve 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.

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

Figure 5-6.  Composite Bearing Installation

Figure 5-7.  Rod Seal Installation

WEAR
RING

SEAL
O-RING

BACKUP
RING

WIPER
SEAL

Figure 5-8.  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.

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

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

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

7. Install the bolts in tapered bushing. 

8. 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.

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

10. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" 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.

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

12. Remove the cylinder rod from the holding fixture.

13. Place seals in the applicable outside diameter grooves of
the cylinder piston. (See Figure 5-13., Piston Seal Kit
Installation).

14. Place a new o-ring and back-up rings in the inner piston
diameter groove.

Figure 5-9.  Wiper Seal Installation

Figure 5-10.  Installation Of Head Seal Kit

TAPERED 
BUSHING

ROD

CAP SCREWS

Figure 5-11.  Tapered Bushing Installation

Figure 5-12.  Seating the Tapered Bearing
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15. Place new seals in the outer piston diameter groove. (A
tube, with I.D. slightly larger than the O.D. of the piston
is recommended to install the solid seal).

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

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

17. 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 o-ring and seal ring
are not damaged or dislodged.

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

19. 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 55 ft.lbs. (75 Nm).

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

21. If applicable, install the cartridge-type holding valve and
fittings in the rod port block, using new o-rings as appli-
cable.

O-RING
BACKUP 
RING SEAL

WEAR 
RING

Figure 5-13.  Piston Seal Kit Installation

Figure 5-14.  Rod Assembly Installation
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Upright Level Cylinder

DISASSEMBLY

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.

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. If necessary, remove the cartridge-type holding valve
and fittings from the cylinder port block. Discard o-
rings.

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-15.  Cylinder Barrel Support

Figure 5-16.  Capscrew Removal
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1. Rod
2. Barrel
3. Head
4. Washer Ring
5. Bolt

6. Piston
7. Tapered Bushing
8. Valve Cartridge
9. Valve Cartridge
10. O-ring Plug

11. O-ring Plug
12. Bushing
13. Lock Ring
14. Seal

15. Washer Ring
16. Backup Ring
17. Wiper
18. Rod Seal

19. Wear Ring
20. O-ring
21. Backup Ring
22. Bolt

Figure 5-17.  Upright Level Cylinder
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EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

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

14. Remove the rod from the holding fixture. Remove the
cylinder head gland, if applicable. Discard the o-rings,
back-up rings, rod seals, and wiper seals.

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-18.  Cylinder Rod Support

Figure 5-19.  Tapered Bushing Removal
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14. Inspect travel limiting collar or spacer for burrs and sha-
rp edges. If necessary, dress inside diameter surface with
Scotch Brite or equivalent.

15. If applicable, inspect port block fittings and holding va-
lve. Replace as necessary.

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

17. If applicable, inspect piston rings for cracks or other da-
mage. 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.

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

Figure 5-20.  Composite Bearing Installation

Figure 5-21.  Rod Seal Installation

Figure 5-22.  Cylinder Head Seal Installation

ROD WIPER 
SEAL

BACKUP 
RING

ROD SEAL
O-RING

WEAR RING

Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 5 - BASIC HYDRAULIC INFORMATION AND SCHEMATICS

3120740 – JLG Lift – 5-17

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.

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

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

7. Thread piston onto rod and install the tapered bushing.

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

8. Install the bolts in tapered bushing.

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.

10. Tighten the capscrews evenly and progressively in
rotation to 60 ft.lbs. (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 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.

12. Rotate the capscrews evenly and progressively in rota-
tion to 60 ft.lbs. (81 Nm).

13. Remove the cylinder rod from the holding fixture.

Figure 5-23.  Wiper Seal Installation

Figure 5-24.  Installation Of Head Seal Kit

TAPERED 
BUSHING

ROD

CAP SCREWS

Figure 5-25.  Tapered Bushing Installation

Figure 5-26.  Seating the Tapered Bearing
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W H E N  I N S TA L L I N G  H Y D R O LO C K  P I S TON  S E A L S ,  E N S U R E  S E A L S  A R E
INSTALLED PROPERLY. REFER TO HYDROLOCKK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

14. Place a new ring washer and back-up rings in the inner
piston diameter groove.

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

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

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. 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 o-ring and seal ring
are not damaged or dislodged.

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

19. 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 300 ft.lbs. (406
Nm). 

20. 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.

21. If removed, install the cartridge-type counterbalance
valve and fittings in the rod port block, using new o-
rings as applicable.

Figure 5-27.  Hydrolock Piston Seal Installation

BACKUP
RING

RING WASHER

GUIDELOCK
RINGHYDROLOCK

SEAL

Figure 5-28.  Piston Seal Kit Installation

Figure 5-29.  Rod Assembly Installation
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Jib Lift Cylinder

DISASSEMBLY

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.

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. Ad-
equately support the cylinder rod, if applicable.

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

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-30.  Cylinder Barrel Support

Figure 5-31.  Capscrew Removal
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1. Barrel
1A. Bushing
2. Head
3. Ring Washer
4. Bolt

5. Rod
5A. Bushing
6. Counterbalance Valve
7. O-ring Plug
8. O-ring Plug

9. Piston
10. Tapered Bushing
11. Tube Spacer
12. Setscrew
13. Lock Ring

14. Piston Seal
15. O-ring
16. Backup Ring
17. O-ring
18. Backup Ring

19. Seal
20. Wiper
21. Wear Ring
22. Capscrew

Figure 5-32.  Jib Lift Cylinder (800AJ Only)
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EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

13. Remove and discard the piston o-rings, seal rings, 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, back-up rings,
rod seals, and wiper seals.

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-33.  Cylinder Rod Support

Figure 5-34.  Tapered Bushing Removal
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14. Inspect travel limiting collar or spacer for burrs and sha-
rp edges. If necessary, dress inside diameter surface with
Scotch Brite or equivalent.

15. If applicable, inspect port block fittings and holding val-
ve. Replace as necessary.

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

17. If applicable, inspect piston rings for cracks or other da-
mage. 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.

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

Figure 5-35.  Composite Bearing Installation

Figure 5-36.  Rod Seal Installation

WEAR RING
O-RING BACKUP 

RING
ROD SEAL

Figure 5-37.  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.

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

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 slide the piston spacer on the rod.

6. Place a new o-ring and back-up rings in the inner piston
diameter groove.

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

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

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

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

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

11. Install the bolts in tapered bushing. 

12. 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.

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

14. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" 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

Figure 5-38.  Wiper Seal Installation

Figure 5-39.  Installation Of Head Seal Kit

TAPERED 
BUSHING

ROD

CAP SCREWS

Figure 5-40.  Tapered Bushing Installation

Figure 5-41.  Seating the Tapered Bearing
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15. Rotate the capscrews evenly and progressively in rota-
tion to 5 ft.lbs. (7 Nm).

16. Remove the cylinder rod from the holding fixture.

W H E N  I N S TA L L I N G  H Y D R O LO C K  P I S TON  S E A L S ,  E N S U R E  S E A L S  A R E
INSTALLED PROPERLY. REFER TO HYDROLOCKK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

17. Place a new o-ring and back-up rings in the inner piston
diameter groove.

18. Place new hydrolock seal and guidelock rings in the
applicable outside diameter grooves of the cylinder pis-
ton. (See Figure 5-43., Piston Seal Kit Installation).

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

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.

20. 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 o-ring and seal ring
are not damaged or dislodged.

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

22. 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.lbs. (27 Nm).

23. 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.

24. If applicable, install the cartridge-type holding valve and
fittings in the rod port block, using new o-rings as appli-
cable. 

Figure 5-42.  Hydrolock Piston Seal Installation

BACKUP
RING

O-RING
GUIDELOCK

RING

HYDROLOCK
SEAL

Figure 5-43.  Piston Seal Kit Installation

Figure 5-44.  Rod Assembly Installation
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Main Boom Lift Cylinder

DISASSEMBLY

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.

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. Ad-
equately support the cylinder rod, if applicable.

3. If applicable, remove the cartridge-type holding valve
and fittings from the cylinder port block. Discard o-
rings.

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-45.  Cylinder Barrel Support

Figure 5-46.  Capscrew Removal
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1683547 L

1. Barrel
2. Rod
3. Piston
4. Tapered Bushing
5. O-ring Plug

6. Head
7. Ring Washer
8. Bolt
9. O-ring
10. Backup Ring

11. Wiper
12. Rod Seal
13. O-ring
14. Backup Ring
15. Wear Ring

16. T-Seal
17. Seal
18. Bushing
19. Valve Cartridge
20. Orifice

21. Check Valve
22. Plug
23. Wear Ring
24. Bolt

Figure 5-47.  Main Boom Lift Cylinder
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EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Loosen and remove nut which attaches the piston to the
rod, and remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

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

14. Remove piston spacer, if applicable, from the rod.

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

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-48.  Cylinder Rod Support

Figure 5-49.  Tapered Bushing Removal
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14. Inspect travel limiting collar or spacer for burrs and sha-
rp edges. If necessary, dress inside diameter surface with
Scotch Brite or equivalent.

15. If applicable, inspect port block fittings and holding va-
lve. Replace as necessary.

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

17. 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.

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

Figure 5-50.  Composite Bearing Installation

Figure 5-51.  Rod Seal Installation

BACKUP
RING

SEAL
WIPERWEAR RING

O-R ING

SEAL

Figure 5-52.  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.

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

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

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

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

WHEN REBUILDING THE MASTER, SLAVE, LOWER LIFT, UPPER LIFT, ARTICU-
LATING FLY BOOM LIFT, UPRIGHT LEVEL, TOWER TELESCOPE, OR UPPER TELE-
SCOPE C YLINDERS, APPLY JLG THREADLOCKER P/N 0100011 TO TAPERED
BUSHING BOLTS, THEN TIGHTEN SECURELY. INSTALL THE BOLTS IN TAPERED
BUSHING.

8. 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.

9. Tighten the capscrews evenly and progressively in
rotation to 60 ft.lbs. (81 Nm).

10. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" 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.

Figure 5-53.  Wiper Seal Installation

Figure 5-54.  Installation Of Head Seal Kit

TAPERED 
BUSHING

ROD

CAP SCREWS

Figure 5-55.  Tapered Bushing Installation
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11. Rotate the capscrews evenly and progressively in rota-
tion to 60 ft.lbs. (81 Nm).

12. Remove the cylinder rod from the holding fixture.

13. Place a new ring washer and back-up rings in the inner
piston diameter groove.

14. Place T-seal and wear rings in the outer piston diameter
groove. (A tube, with I.D. slightly larger than the O.D. of
the piston is recommended to install the solid seal).
 

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

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 o-ring and seal ring
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.

18. 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 300 ft.lbs. (406
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. If applicable, install the cartridge-type holding valve and
fittings in the rod port block, using new o-rings as appli-
cable. 

Figure 5-56.  Seating the Tapered Bearing

BACKUP
RING SEALT-SEALWEAR RING

   RING 
WASHER

Figure 5-57.  Piston Seal Kit Installation

Figure 5-58.  Rod Assembly Installation
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Tower Lift Cylinder

DISASSEMBLY

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.

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. If applicable, remove the cartridge-type holding valve
and fittings from the cylinder port block. Discard o-
rings.

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-59.  Cylinder Barrel Support

Figure 5-60.  Capscrew Removal
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1. Barrel
2. Head
3. Rod
4. Piston
5. O-ring Plug

6. O-ring Plug
7. Valve Cartridge
8. Valve Cartridge
9. Bushing

10.  O-ring
11. Lock Ring
12. Seal
13. Lock Ring

14. O-ring
15. Backup Ring
16. Wear Ring
17. Seal

18. Wiper
19. Tapered Bushing
20. Capscrew
21. Bolt

Figure 5-61.  Tower Lift Cylinder
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EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Loosen and remove nut which attaches the piston to the
rod, and remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

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

14. Remove piston spacer, if applicable, from the rod.

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

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-62.  Cylinder Rod Support

Figure 5-63.  Tapered Bushing Removal
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14. Inspect travel limiting collar or spacer for burrs and
sharp edges. If necessary, dress inside diameter surface
with Scotch Brite or equivalent.

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

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

17. 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.

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

Figure 5-64.  Composite Bearing Installation

Figure 5-65.  Rod Seal Installation
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RING ROD SEALO-RING

WEAR RING

Figure 5-66.  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.

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

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

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

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

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

7. 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.

8. Tighten the capscrews evenly and progressively in rota-
tion to 30 ft.lbs. (41 Nm).

9. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" 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.

Figure 5-67.  Wiper Seal Installation

Figure 5-68.  Installation Of Head Seal Kit

TAPERED 
BUSHING

ROD

CAP SCREWS

Figure 5-69.  Tapered Bushing Installation

Figure 5-70.  Seating the Tapered Bearing
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10. Rotate the capscrews evenly and progressively in rota-
tion to 30 ft.lbs. (41 Nm).

11. Remove the cylinder rod from the holding fixture.

W H E N  I N S TA L L I N G  H Y D R O LO C K  P I S TON  S E A L S ,  E N S U R E  S E A L S  A R E
INSTALLED PROPERLY. REFER TO HYDROLOCKK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

12. Place a new o-ring and back-up rings in the inner piston
diameter groove.

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

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

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.

15. 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 o-ring and seal ring
are not damaged or dislodged.

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

17. 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 300 ft.lbs. (406
Nm).

18. 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.

19. If applicable, install the cartridge-type holding valve and
fittings in the rod port block, using new o-rings as appli-
cable. 

Figure 5-71.  Hydrolock Piston Seal Installation

BACKUP
RINGO-RING

GUIDELOCK
RING

HYDROLOCK
SEAL

Figure 5-72.  Piston Seal Kit Installation

Figure 5-73.  Rod Assembly Installation
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Master Cylinder - 800A

DISASSEMBLY

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.

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. Ad-
equately support the cylinder rod, if applicable.

3. If applicable, remove the cartridge-type holding valve
and fittings from the cylinder port block. Discard o-
rings.

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-74.  Cylinder Barrel Support

Figure 5-75.  Capscrew Removal
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1. Tapered Bushing
2. Bushing
3. Bushing
4. Tube Spacer
5. Head

6. Barrel
7. Rod
8. Piston
9. Wear Ring

10. Backup Ring
11. Washer Ring
12. Wear Ring
13. Backup Ring

14. O-ring
15. O-ring
16. Setscrew
17. Capscrew

18. Wiper
19. Seal
20. T-Seal
21. Capscrew

Figure 5-76.  Master Cylinder - 800A
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EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Loosen and remove nut which attaches the piston to the
rod, and remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

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

14. Remove piston spacer, if applicable, from the rod.

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

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-77.  Cylinder Rod Support

Figure 5-78.  Tapered Bushing Removal
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14. Inspect travel limiting collar or spacer for burrs and sha-
rp edges. If necessary, dress inside diameter surface with
Scotch Brite or equivalent.

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

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

17. 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.

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

Figure 5-79.  Composite Bearing Installation

Figure 5-80.  Rod Seal Installation

BACKUP 
RINGO-R ING POLY 

SEAL WIPER 
SEAL

Figure 5-81.  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

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

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

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

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

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

7.  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.

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

9. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" 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.

Figure 5-82.  Wiper Seal Installation

Figure 5-83.  Installation Of Head Seal Kit
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BUSHING

ROD
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Figure 5-84.  Tapered Bushing Installation

Figure 5-85.  Seating the Tapered Bearing
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10. Rotate the capscrews evenly and progressively in rota-
tion to 5 ft.lbs. (7 Nm).

11. Remove the cylinder rod from the holding fixture.

12. Place a new o-ring and back-up rings in the inner piston
diameter groove.

13. Place T-seal and wear rings in the outer piston diameter
groove. (A tube, with I.D. slightly larger than the O.D. of
the piston is recommended to install the solid seal).

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

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

15. 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 o-ring and seal ring
are not damaged or dislodged.

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

17. 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.lbs. (27 Nm).

18. 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.

19. If applicable, install the cartridge-type holding valve and
fittings in the rod port block, using new o-rings as appli-
cable. 

WEAR
RING

T-SEAL
BACKUP

RING
SPACER

O-RING

Figure 5-86.  Piston Seal Kit Installation

Figure 5-87.  Rod Assembly Installation
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Master Cylinder - 800 AJ

DISASSEMBLY

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.

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. Ad-
equately support the cylinder rod, if applicable.

3. If applicable, remove the cartridge-type holding valve
and fittings from the cylinder port block. Discard o-
rings.

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-88.  Cylinder Barrel Support

Figure 5-89.  Capscrew Removal
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1. Capscrew
2. Tapered Bushing
3. Bushing
4. Bushing
5. Head

6. Barrel
7. Rod
8. Piston
9. Wear Ring
10. Lock Ring

11. Backup Ring
12. Backup Ring
13. Washer Ring
14. O-ring
15. O-ring

16. Capscrew
17. Rod Seal
18. Wiper
19. Seal
20. Tube Spacer

Figure 5-90.  Master Cylinder - 800AJ
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EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Loosen and remove nut which attaches the piston to the
rod, and remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

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

14. Remove piston spacer, if applicable, from the rod.

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

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-91.  Cylinder Rod Support

Figure 5-92.  Tapered Bushing Removal

 Go t
o D

isc
ou

nt-
Eq

uip
men

t.c
om

 to
 or

de
r y

ou
r p

art
s



SECTION 5 - BASIC HYDRAULIC INFORMATION AND SCHEMATICS

5-46 – JLG Lift – 3120740

14. Inspect travel limiting collar or spacer for burrs and
sharp edges. If necessary, dress inside diameter surface
with Scotch Brite or equivalent.

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

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

17. 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.

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

Figure 5-93.  Composite Bearing Installation

Figure 5-94.  Rod Seal Installation
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Figure 5-95.  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.

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

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

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

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

8.  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.

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

10. After the screws have been torqued, tap the tapered
bushing with a hammer (16 to 24 oz.) and brass shaft
(approximately 3/4" 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.

Figure 5-96.  Wiper Seal Installation

Figure 5-97.  Installation Of Head Seal Kit

TAPERED 
BUSHING

ROD

CAP SCREWS

Figure 5-98.  Tapered Bushing Installation

Figure 5-99.  Seating the Tapered Bearing
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11. Rotate the capscrews evenly and progressively in rota-
tion to 9 ft.lbs. (12 Nm).

12. Remove the cylinder rod from the holding fixture.

W H E N  I N S TA L L I N G  H Y D R O LO C K  P I S TON  S E A L S ,  E N S U R E  S E A L S  A R E
INSTALLED PROPERLY. REFER TO HYDROLOCKK PISTON SEAL INSTALLATION
FOR CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERATION.

13. Place a new o-ring and back-up rings in the inner piston
diameter groove.

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

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

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 o-ring and seal ring
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.

18. 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 35 ft.lbs. (47 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. If applicable, install the cartridge-type holding valve and
fittings in the rod port block, using new o-rings as appli-
cable. 

Figure 5-100.  Hydrolock Piston Seal Installation
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Figure 5-101.  Piston Seal Kit Installation

Figure 5-102.  Rod Assembly Installation
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Slave Cylinder

DISASSEMBLY

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.

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. If applicable, remove the cartridge-type holding valve
and fittings from the cylinder port block. Discard o-
rings.

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

5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the
eight (8) cylinder head retainer capscrews, and remove
capscrews from cylinder barrel.

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

Figure 5-103.  Cylinder Barrel Support

Figure 5-104.  Capscrew Removal
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1. Capscrew
2. Tapered Bushing
3. Bushing
4. Head
5. Barrel

6. Rod
7. Plug
8. Plug
9. Piston
10. Lock Ring

11. Backup Ring
12. Wear Ring
13. Washer Ring
14. Backup Ring
15. O-ring

16. O-ring
17. Capscrew
18. Seal
19. Wiper
20. Seal

21. Tube Spacer
22. Cartridge Valve
23. Cartridge Valve

Figure 5-105.  Slave Cylinder
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EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE C YLINDER 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.

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

9. Loosen and remove nut which attaches the piston to the
rod, and remove the piston.

10. Insert the capscrew(s) in the threaded holes in the outer
piece of the tapered bushing. Progressively tighten the
capscrew(s) until the bushing is loose on the piston.

11. Remove the bushing from the piston.

12. Screw the piston counter clockwise (CCW), by hand, and
remove the piston from cylinder rod.

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

14. Remove piston spacer, if applicable, from the rod.

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

CLEANING AND INSPECTION

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

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

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

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

5. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

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

10. Inspect threaded portion of head for damage. Dress
threads as necessary.

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

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

13. 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.

c. Lubricate inside of steel bushing with WD40 prior to
bearing installation.

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

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

Figure 5-106.  Cylinder Rod Support

Figure 5-107.  Tapered Bushing Removal
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14. Inspect travel limiting collar or spacer for burrs and
sharp edges. If necessary, dress inside diameter surface
with Scotch Brite or equivalent.

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

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

17. 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.

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

Figure 5-108.  Composite Bearing Installation

Figure 5-109.  Rod Seal Installation

POLY 
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Figure 5-110.  Cylinder Head Seal Installation
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