SECTION 3 - CHASSIS & TURNTABLE

Table 3-17. Symptom Diagnosis

Checks

Action

Additional Check

2Check the transmission shift pattern. Refer to the OEM Transmission Controls section the Service Manual.
2Check for dragging brakes.

Rough, Unstable, or Incorrect Idle, Stalling

engine.

DEFINITION: The engine runs unevenly atidle. If severe enough, the engine or vehicle may shake. The engineidle speed may vary in RPM. Either condition may be severe enough tostall the

Preliminary Check

Refer toImportant Preliminary Checks.

Sensor Checks

*Check forsilicon contamination from fuel orimproperly used sealant. The sensor will have a white powdery coating. The sensor will resultina
high but false signal voltage (rich exhaustindication). The ECM will reduce the amount of fuel delivered to the engine causing a severe drive-
ability problem.

*Check the Heated Exhaust Gas Oxygen Sensor (HEGO) performance:

*Check the Temperature Manifold Absolute Pressure (TMAP) sensor response and accuracy.

Fuel System Checks

ZCheck forrich or lean symptom that causes the condition. Drive the vehicle at the speed of the complaint. Monitoring the oxygen sensors will
helpidentify the problem.

*Check forasticking mixer air valve.

Verify proper operation of the EPR.

*Performacylinder compressiontest. Referto Engine Mechanical in the Service Manual.

*Check the LPR fuel pressure. Refer to the LPG Fuel System Diagnosis.

*Check mixer module assembly for properinstallation and connection:

Ignition System Checks

ZCheck for the properignition output voltage using the spark tester J26792 or the equivalent.
2Verify 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:
-Wetplugs
-Cracks
-Wear
-Impropergap
-Burned electrodes
-Blistered insulators
-Heavy deposits
*Check the spark plugwires by connecting an ohmmeter to the ends of each wire in question. Ifthe meter reads over 30,000 ohms, replace the
wires.

Additional Checks

Important: The LPGFuel system works onafumigation principle offuel 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.

“Check the ECM grounds for being clean, tight, and in their proper locations.

“Check the battery cables and ground straps. They should be clean and secure. Erratic voltage may cause ll sensor readings to be skewed
resultingin pooridle quality.

Engine Mechanical Check

2Check the engine forthe following:
- Brokenmotormounts

- Impropervalvetiming

- Low compression

- Bentpushrods

- Wornrockerarms

- Broken orweak valve springs
- Worncamshaftlobes

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

RefertoImportant Preliminary Checks.

Sensor Checks

2(heck Heated Exhaust Gas Oxygen Sensor (HEGO) performance.
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Table 3-17. Symptom Diagnosis

Checks

Action

Fuel System Checks

2Checkfor Rich or Lean symptom that causes the condition. Drive the vehicle at the speed of the complaint. Monitoring the oxygen sensors will
helpidentify the problem.

2 Check the fuel pressure while the condition exists. Refer to LPG Fuel System Diagnosis.

2Verify proper fuel control solenoid operation.

?Verify that the LPG manual shut-offvalveis fully open.

?Check the in-line fuel filter for restrictions.

Ignition System Checks

2 Check for the properignition output voltage using the spark tester J26792 or the equivalent.
2Verify 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:
-Wetplugs
-Cracks
-Wear
-Improper gap
-Burned electrodes
-Heavy deposits
- Check the Crankshaft Position (CKP) sensor.

Additional Check

? Check the ECM grounds for being clean, tight, and in their proper locations.
?Check the generator output voltage.

?Check the vacuum hoses for kinks orleaks.

2Check Transmission
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Table 3-18. 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 9% 4
92 Fuel Pump High Voltage 9% 3
107 MAP Low Voltage 106 4
108 MAP High Pressure 106 16
m |AT Higher Than Expected 1 105 15
12 IAT Low Voltage 105 4
13 IAT High Voltage 105 3
116 ECT Higher Than Expected 1 10 15
17 ECTLow Voltage 110 4
18 ECTHigh Voltage 110 3
121 TPS 1Lower ThanTPS2 51 1
122 TPS 1Signal Voltage Low 51 4
123 TPS 1Signal Voltage High 51 3
127 |AT Higher Than Expected 2 105 0
129 BP Low Pressure 108 1
134 EGO10pen/Inactive 724 10
154 EGO2Open/Inactive 520208 10
17 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 TempLPG Low Voltage 520240 4
188 Fuel Temp LPGHigh Voltage 520240 3
217 ECT Higher Than Expected 2 110 0
219 Max Govern Speed Override 515 15
221 TPS2Signal Voltage Low 51 0
222 TPS2Signal Low Voltage 520251 4
223 TPS2Signal High Voltage 520251 3
261 Injector Driver 10pen 651 5
262 Injector Driver 1Shorted 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 Driver4 Open 654 5
27 Injector Driver4 Shorted 654 6
336 Crank SyncNoise 636 2
337 CrankLoss 636 4
341 Cam SyncNoise 723 2
342 Cam Sensor Loss 723 4
420 Gasoline Cat Monitor 520211 10
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Table 3-18. DTC to SPN/FMI Cross Reference Chart

DTC Description SPN Code FMICode
524 0il Pressure Low 100 1
562 System Voltage Low 168 17
563 System Voltage High 168 15
601 Flash Checksum Invalid 628 13
604 RAMFailure 630 12
606 (OPFailure 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
mm FuelRev Limit 515 16
1m2 Spark Rev Limit 515 0
151 Closed Loop Multiplier High LPG 520206 0
152 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 HighLPG 520202 0
1162 Adaptive Learn Low LPG 520202 1
1165 LPGCat Monitor 520213 10
n7n LPGPressure Higher Than Expected 520260 0
172 LPG Pressure Lower Than Expected 520260 1
173 EPRComm Lost 520260 31
174 EPR Voltage SupplyHigh 520260 3
175 EPR Voltage Supply Low 520260 4
176 EPRInternal Actuator Fault 520260 12
n77 EPRInternal Circuitry Fault 520260 12
1178 EPRInternal Comm Fault 520260 12
1612 RTI1loss 629 31
1613 RTI2Loss 629 31
1614 RTI3 Loss 629 31
1615 A/DLoss 629 31
1616 Invalid Interrupt 629 31
1625 Shutdown Request 1384 31
1626 CANTxFailure 639 12
1627 CANRx Failure 639 12
1628 CAN Address Conflict Failure 639 13
1629 Lossof TSC1 639 31
2111 Unable toReach Lower TPS 51 7
2112 UnabletoReach Higher TPS 51

2135 TPS1/2 Simultaneous Voltages 51 31
2229 BP Pressure High 108 0
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SECTION 4 - BOOM & PLATFORM

SECTION4. BOOM & PLATFORM

4.1 PLATFORM

Support Removal

CENTER BOLT
BOLTS
-

LOCKNUT

PLATFORM SUPPORT

Figure 4-1. Location of Components Platform Support

1. Disconnect electrical cables from control console.

2. Remove the bolts securing the platform to the platform

support, then remove the platform.

NOTE: The platform weighs approximately 127.9 Ibs. (58 kg).

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

NOTE: The platform support weighs approximately 76.4 Ibs. (34.7

kg).

3121202

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

5. - Using a suitable brass drift and hammer, remove the
rotator center bolt

6. Remove the platform support from rotator.



SECTION 4 - BOOM & PLATFORM

Supportmsta"ation 5. Position the platform on the platform support and
install the bolts securing the platform to the platform
1. Using a suitable device, support the platform support support. Torque the bolts to 85 ft. Ibs. (116 Nm).

and position it on the rotator.

NOTE: The platform support weighs approximately 76.4 1bs. (34.7
kg).

2. Install the rotator center bolt.

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

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

4. Torque the nut on the rotator center bolt to 586 ft. lbs.
(795 Nm). Torque the retaining bolts to 40 ft. lbs. (55
Nm).

4-2 3121202
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3121202

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

C,D

Torque to40ft. Ibs. (55Nm)

JLG Threadlocker P/N0100011

Torque to 586 ft. Ibs. (795Nm)

Check torque every 150 hours of operation
Torque to 85ft. bs. (116 Nm)

m o N o>

Figure 4-2. Platform Support Torque Values
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SECTION 4 - BOOM & PLATFORM

4.2 ROTATOR AND SLAVE CYLINDER

Removal

600S
1.

4-4

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

Supporting the rotator, remove hardware from pin #1.
Using a suitable brass drift and hammer remove pin #1
from the fly boom.

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

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

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.

600SJ/660S)

1.

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

Supporting the rotator, remove hardware from pin #1.
Using a suitable brass drift and hammer remove pin #1
from the jib assembly.

Remove the hardware from pin #2. Using a suitable
brass drift and hammer, remove pin #2 from the jib
assembly and remove the rotator.

Telescope the fly section out approximately 20" (50.8
cm) to gain access to the slave leveling cylinder.

Remove the hardware from pin #3. Using a suitable
brass drift and hammer remove pin #3 from the jib
assembly.

Supporting the slave cylinder, remove the hardware
from pin #4. Using a suitable brass drift and hammer
remove pin #4 from the fly boom.

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.

CYLINDER

6005J/6605)

ROTATOR ROTATOR

Figure 4-3. Removal of Components - Rotator and Leveling Cylinder

3121202
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Installation 6005)/6605)
1. Telescope the fly section out approximately 20 in. (50.8
6005 cm) to gain access to the slave leveling cylinder.
1. Support the slave cylinder. Using a suitable brass drift

and hammer, install pin #3 to the fly boom.

Support the slave cylinder. Using a suitable brass drift
and hammer, install pin #3 to the jib assembly.

2. Install the rotator into fly boom and insert the pin#2 Install the rotator onto jib assembly and insert pin#3
using a suitable brass drift and hammer. using a suitable brass drift and hammer.
3. Using a suitable brass drift and hammer, install pin #1 to Using a suitable brass drift and hammer, install pin #1 to
the rotator. the rotator.
4. Remove tag and reconnect the hydraulic lines to the Remove tag and reconnect the hydraulic lines to the
rotator and the slave cylinder. rotator and the slave cylinder.
6005J/660S)J
ROTATOR ROTATOR
CYLINDER !
1
Figure 4-4. Removal of Components - Rotator and Leveling Cylinder
3121202
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4.3 MAIN BOOM POWERTRACK

Removal

1.

Disconnect wiring harness connectors located in turnta-
ble.

NOTICE

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.

Disconnect dual capacity indicator limit switch from side
of boom section.

Remove hydraulic lines and electrical cables from Pow-
ertrack.

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

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

4-6

Figure 4-5. Main Boom Powertrack Components

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

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.

Installation

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

2, With powertrack supported and using all applicable
safety precautions, install bolts #3 securing rail to the
base boom.

3. Install bolts #2 that attaches rail to the push tube on the
main boom section.

4. |Install bolts #1 securing the push tube on the fly boom
section.

5. Remove tag and reconnect all hydraulic lines and elec-
trical cable from powertrack.

6. Reconnect dual capacity indicator limit switch from side
of boom section.

7. Remove tag and reconnect hydraulic lines from connec-

tors at boom assembly.

Figure 4-6. Main Boom Powertrack0 Components

3121202
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SECTION 4 - BOOM & PLATFORM

1001115236 B

DETAILC

DETAILB

AROUND TUBE OPENING

ROUTE FLEX TRIM
**400 mm

@}
E
<
P
w
a
L
wl
w

AROUND TUBE OPENING

CLAMP HOSES
ROUTE FLEX TRIM
**400 mm

Figure 4-8. Powertrack Installation Main Boom - Sheet 2 of 2

REAR TRACK DETAIL T

SEE SECTION A-A
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TIGHTEN CLAMP DOWN UNTIL THERE IS NO
HYDRAULIC HOSE OR ELECTRICAL CABLE
SLIPPAGE

HOSES AND CABLES SHOULD NOT BE
PULLED TIGHT AGAINST THE INSIDE
RADIUS OF THE POWERTRACK

INCORRECT

SECTION A-A

HOSES AND CABLES SHOULD BE AGAINST
THE OUTSIDE RADIUS OF THE POWER
TRACK

CORRECT

Figure 4-9. Boom Powertrack Installation
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4.4 POWERTRACK MAINTENANCE 3. Remove the screws from the flat bar on the other side of

the powertrack.

One Piece Bracket Maintenance

1. Place the powertrack on a workbench.

4. Pull up on the loose side of the round bar to allow the
poly roller to slide off.

2. Remove the screws from the bars on one side of the
powertrack on the first link.

5. Slide the poly roller off of the round bar.

4-10 3121202
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6. Hold the round bar to remove the other screw. 9. Remove the snap ring from the other side of the bracket.

7. Slide the flat bar out. 10. Push down with slight pressure on the link and slide the
bracket side up and over the extrusion on the link.

3121202 4-11
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12. Slide the bracket off of the powertrack. 3. Hold the bar tightly and remove the other screw.

Two Piece Bracket Maintenance

1. Loosen the screw.

2.

4-12 3121202
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6. Remove the screws from the bar. Remove the snap ring Snap Rings and Screws

and pin.
NOTICE

WHEN PERFORMING MAINTENANCE ON THE POWERTRACK, MAKE SURE TO
DISCARD AND REPLACE ALL OLD SCREWS.

Make sure screws are tight and installed properly.

7. Slide the link out.

Make sure that all snap rings are closed and seated.

3121202 4-13
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A snap ring that is not seated is shown below.

1.
A seated and closed snap ring is shown below.
PR 7
i 2
3.
. . 4.
10-24 x 0.812 button torx socket head with blue locking patch:
« Tighten to 45-50 in. Ibs. (5-5.6 Nm).
+ Use T-25 torx bit.
+ Do not reuse this screw. After removing replace with a new 5
one. ’
6.

4.5 BOOM CLEANLINESS GUIDELINES

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

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.

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.

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.

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.

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.

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.

3121202
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4.6 MAIN BOOM ASSEMBLY

Removal

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

NOTICE

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
cylinder. Use a suitable container to retain any residual
hydraulic fluid. Cap hydraulic lines and ports.

3. Use adequate support for the main boom lift cylinder.

4. Using a suitable brass drift and hammer, remove
hardware securing the main boom lift cylinder rod end
pin to the base boom section. Remove the main boom
lift cylinder pin from base boom. Retract the main boom
lift cylinder by using the auxiliary power switch.

5. Usingan adequate supporting device, support the mas-
ter cylinder so it doesn't fall when the retaining pins are
removed.

NOTE: The master cylinder weighs approximately 39.7 Ibs. (18 kg).

3121202

7.

Using a suitable brass drift and hammer, remove
hardware securing the master cylinder rod end pin to
the base boom section. Remove the master cylinder pin
from base boom.

Using a suitable brass drift and hammer, remove
hardware securing the main boom section to the
turntable.

4-15
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8. Using a suitable brass drift and hammer, remove
hardware securing the push bar and cover pin to the
turntable.

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

NOTE: The main boom alone weighs approximately 2661 Ibs.
(1207 kg). Including the slave cylinder, rotator, and plat-
form support the assembly weighs approximately 2907 Ibs
(1319 kg).

4-16

Boom Disassembly

NOTE: The following procedure assumes the boom is removed
from the machine.

1. Remove hardware securing the cover from the top of
main boom.

2. Remove hardware securing the push bar to aft end of
the telescope cylinder, then remove pin from cylinder.

[

3. Remove hardware securing the cover plate on the
bottom front of the base boom section.

3121202
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NOTE: Do not allow wire rope to rotate. This may damage the 7. Remove hardware securing the telescope cylinder and
wire rope. support wear pad.

4. Clamp both threaded ends of wire rope to prevent rota-
tion.

NOTE: Do not clamp on threads. Remove jam nuts and nuts which
secure the wire rope adjustments to the bottom front of the
base boom section.

NOTE: Step 5is only applicable to CE specification machines.

5. Remove the spring mounting plate, spring, and proxim-
ity switch from the aft end of the base section.

8. Remove the four bolts, shims, and mounting blocks that
secure the telescope cylinder rod to the aft end of mid
boom section.

6. Remove hardware securing the wire rope adjustment
block to aft end of the base boom section and remove
the block.

NOTICE

WHEN REMOVING THE TELESCOPE CYLINDER FROM THE BOOM, IT MAY BE
NECESSARY AT SOME POINT TO TURN THE CYLINDER SLIGHTLY IN ORDER TO
CLEAR ASSEMBLIES MOUNTED WITHIN THE BOOM. CARE MUST BE TAKEN TO
MOVE THE CYLINDER SLOWLY FROM THE BOOM. DAMAGE TO COMPONENTS
MAY RESULT FROM FORCIBLE IMPACT WITH THESE ASSEMBLIES.

NOTE: The telescope cylinder weighs approximately 421.6 Ibs.
(191.2 kg).

3121202 4-17
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9.

Remove bolts securing wire rope attach bar to top of fly
boom section.

4-18

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

11. Carefully remove the telescope cylinder and sheave
assembly. Place telescope cylinder on a suitable trestle.

a. Remove hardware from the wear pads; remove wear
pads from cylinder.

b. Remove hardware from the wire rope guard;
remove guard from cylinder.

¢. Remove hardware from the sheave pin; remove pin
and sheave from cylinder.

TELESCOPE
CYLINDER
REF.

WIRE ROPE
GUARD

SHEAVE PIN
ASSEMBLY

WEARPAD
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This page left blank intentionally.
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Figure 4-10. Boom Assembly Cutaway - Sheet 1 of 2

3121202
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P NS WN =

BaseBoom
MidBoom
FlyBoom
Telescope Cylinder
Extend Sheave
Retract Sheave
Sheave Block
Extend Cable

10.
1.
12.
13.
14.
15.

Retract Cable

Extend Cable Adjustment
Retract Cable Adjustment
Proximity Switch
WearPad

Shims

Wear Pad

3121202

Figure 4-11. Boom Assembly Cutaway - Sheet 2 of 2
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12.

13.

NOTE:

14.

15.

16.

17.

NOTE:

18.

4-22

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

Using an overhead crane or suitable lifting device,
remove mid and fly boom sections from base section.

When removing mid and fly boom sections from base
boom section, retract wire rope must be dragged along
with boom sections.

Remove hardware which secures the wear pads to the
aft end of mid boom section; remove the wear pads
from the top, sides and bottom of the mid boom sec-
tion.

Remove hardware which secures the sheave guards and
sheave assemblies to mid boom section, remove sheave
assemblies from mid boom section.

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

Using an overhead crane or suitable lifting device,
remove fly boom section from mid section.

When removing fly boom section from mid boom section,
retract wire rope must be dragged along with fly boom sec-
tion.

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

19. When removing wire rope from fly boom section, push
the cable into fly boom. Route wire rope back through
holes in the side of the fly boom section.

Inspection

NOTE: When inspecting pins and bearings Refer to the guidelines
established in Section 2 - General.

1. Inspect all sheaves (extend and retract wire ropes and

telescope cylinder) for excessive groove wear, burrs or
other damage. Replace sheaves as necessary.
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NOTE:

To check the size, contour and amount of wear, a groove
gauge is used. Replace the sheave if worn as shown in the
following drawing.

9.00

EXTEND SHEAVE

1.501

@9’ 2T

" 2.687

b Sr—_
2.8751.030

7.437 £.030

RETRACT SHEAVE

6.437
5.312

10.

Figure 4-12. Dimension of Sheaves When New

Inspect extend and retract wire rope sheave bearings for
wear, scoring, or other damage, and for ovality.

Inspect extend wire rope and retract wire rope sheave
pins for scoring, tapering and ovality.. Replace pins as
necessary.

Inspect telescope cylinder sheave pin for scoring, taper-
ing and ovality. Replace pins as necessary.

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

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

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.

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

Inspect all wear pads for excessive wear or other dam-
age. Replace pads when worn to within 1/8 inch (3.2
mm) of threaded insert.

Inspect extend and retract wire rope attach point com-
ponents for cracks, stretching, distortion, or other dam-
age. Replace components as necessary.

3121202

12,

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

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.

Measure inside dimensions of the base and mid sections
to determine the number of shims required for proper
lift.

Measure inside dimensions of the mid section to deter-
mine the number of shims required for proper lift.

Install side, top and bottom wear pads to the rear end of
fly section; shim evenly to the measurements of the
inside of mid section.

Install retract wire ropes into rear end of fly section,
route wire ropes through holes in side of fly boom sec-
tion and pull into slot.

Figure 4-13. Routing Installation of Retract Wire Ropes
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5.

Install side, top and bottom wear pads to the rear end of
mid section; shim evenly to the measurements of the
inside of mid section.

NOTICE

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

TIONS.

6.

10.

11.

12.

13.
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Shim the insides of the boom sections for a total of 1/16
inch (1.58 mm) clearance (if the action is centered, there
will be 1/32 clearance on each side).

Slide fly boom section into the mid boom section. Shim
boom, if necessary, for a total of 1/16 inch (1.58 mm)
clearance.

Install wear pads into the forward position of the mid
boom section. Shim boom, if necessary, for a total of 2/
10 inch (5.08 mm) clearance.

Properly position the retraction wire rope sheaves
assemblies at the rear end of the mid boom section;
ensure all sheave-to-mounting block attachment holes
align. Install the sheave pins and secure them with
mounting hardware. Position retract wire ropes onto the
sheaves.

Install sheave guards to rear end of mid boom section
and secure with mounting hardware.

Slide mid boom section into the base boom section.
Allow the retraction wire ropes to trail between the bot-
tom surfaces of boom sections. Shim boom, if necessary,
for a total of 1/16 inch (1.58 mm) clearance.

Install wear pads into the forward position of the base
boom section. Shim boom, if necessary, for a total of 2/
10 inch (5.08 mm) clearance.

Install sheave block to bottom of base boom section
and adjust block so that retract wire ropes do not come
into contact with boom surfaces.

14. Install wire rope threaded ends through attachment
holes in the bottom of base boom section. Loosely
install nuts and jam nuts onto the threaded ends of wire
ropes.

15. Align the telescope cylinder barrel-to-sheave attach-
ment point. Install extend sheave pin through the tele-
scope cylinder barrel and sheave assembly; secure pin
with mounting hardware.

16. Route extend wire ropes around extend sheave and
secure wire ropes to the telescope cylinder.

17. Install extend wire rope mounting blocks to threaded
ends of wire ropes. Loosely install nuts and jam nuts
onto the threaded ends of wire ropes.

NOTE: When installing wire ropes, care must be taken not to twist
or cross the wire ropes.

TELESCOPE
CYLINDER
REF.

WIRE ROPE
GUARD

SHEAVE PIN
ASSEMBLY

WEARPAD

NOTE: For non CE specification machines, skip step 18 and pro-
ceed to step 19.
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18. Install extend wire rope mounting blocks, proximity threaded ends of wire ropes. Refer to Figure 4-14. Install-
mounting plate and spring to threaded ends of wire ing the Proximity Switch.
ropes. Loosely install nuts and jam nuts onto the

T |
(-
SPRING MOUNTING

r-- :
nEal |
le] il N
Ho 77
N
O fln v i L
-|- b - 1, —
() i ey |
PROXIMITY SWITCH BUNTA
AR |
WM vEar !
Jy‘l“/‘/ vr\;‘,)/jﬂ,J /,/:
v 0
TVL Q@
— —
H: L |

LOCKNUT

NOTE: To avoid damage of the proximity switch, install and adjust the switch AFTER assembling the switch block and compres-
sion spring, and after torquing the wire ropes.

To adjust the proximity switch, thread the switch all the way in and back out
1/8to 1/2 a turn.

Figure 4-14. Proximity Switch Adjustment
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19. 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 boom assembly.

NOTICE

WHEN INSERTING THE TELESCOPE CYLINDER INTO THE BOOM, IT MAY BE NEC-
ESSARY AT SOME POINT TO TURN THE CYLINDER SLIGHTLY IN ORDER TO
CLEAR ASSEMBLIES MOUNTED WITHIN THE BOOM. CARE MUST BE TAKEN TO
MOVE THE CYLINDER SLOWLY INTO POSITION. DAMAGE TO COMPONENTS MAY
RESULT FROM FORCIBLE IMPACT WITH THESE ASSEMBLIES.

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

4-26

21. Align holes in aft end of the fly boom section with holes
in wire rope mounting block, then secure with mount-
ing hardware.

22. |Install the four bolts, shims, and mounting blocks that
secure the telescope cylinder rod to the aft end of mid
boom section.
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23. |Install hardware securing the telescope cylinder and 25,
support wear pad.

26.
24. |Install hardware securing the wire rope adjustment
block to aft end of the base boom section and remove

the block. NOTR

NOTE:

27.

3121202

Install the spring mounting plate, spring, and proximity
switch from the aft end of the base section.

Clamp both threaded ends of wire rope to prevent rota-
tion.

Do not clamp on threads. Install jam nuts and nuts which
secure the wire rope adjustments to the bottom front of the
base boom section.

Do not allow wire rope to rotate. This may damage the
wire rope.

Remove hardware securing the cover plate on the bot-
tom front of the base boom section.
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28. Align holes in rod end of the telescope cylinder with
holes in push bar. Install push bar pin and secure with
mounting hardware..

29,

4-28

Install hardware securing the cover from the top of main
boom.

Install the hydraulic lines and electrical cables, and the
harnessing powertrack components as follows:

a. Align holes in powertrack rail with attachment holes
in side of the base boom section. Secure the rail
with mounting hardware.

b. Install powertrack to rail with mounting hardware.

c. Attach push tube bracket to the side of the mid
boom section with mounting hardware.

NOTE: Do not over tighten attach bolt on push tube bracket. It

should pivot freely.

d. Install slide block and wear pads to the powertrack
rail with mounting hardware.

e. Install powertrack to push tube with mounting
hardware.

f. Carefully feed the hoses and electrical cables
through theaft end of the powertrack rail,
powertrack and push tube.

g. Ensure all hoses and cables are properly routed
through the powertrack rail, powertrack and push
tube. Tighten or install all clamping or securing
apparatus to the hoses or cables, as necessary.

h. Install powertrack cover and push tube rods with
mounting hardware.

PUSH TUBE

POWERTRACK
COVER

PUSH TUBE
BRACKET

°e oo [ &3 / [P A
o~ 1 50,
[ /
POWERTRACK POWERTRACK  SLIDE
RAIL BLOCK

Figure 4-15. Reassembly of Components - Boom Pow-

ertrack Assembly
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Installation

1. Using a suitable lifting device, position boom assembly
on turntable so that the pivot holes of boom, push bar,
cover, 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. Using a suitable brass drift and hammer, install
hardware securing the main boom section to the
turntable.

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

6. Using a suitable brass drift and hammer, install hard-
ware securing the master cylinder rod end pin to the
base boom section. Install the master cylinder pin into
base boom.

3121202

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

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

8. Using an adequate supporting device, align the main
boom lift cylinder with the mounting holes on the boom
section.

9. Extend the main boom lift cylinder by using the auxiliary
power switch. Using a suitable brass drift and hammer,
install hardware secured to the main boom lift cylinder
rod end pin into the base boom section.

'

e

10. Connect all wiring to the ground control box.

11. Connect all hydraulic lines running along side of boom
assembly.
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12. Adjust retract and extend cables to the proper torque. Inspection
Refer to Section 4.10, Boom Rope Torquing Procedure
for boom cable torque procedures. NOTE: When inspecting pins and bearings refer to Section 2 - Gen-

13. Using all applicable safety precautions, operate machine eral.

systems and raise and extend boom fully, noting the

performance of the extension cycle 1. Inspect articulating fly boom pivot pin for wear, scoring,

tapering and ovality, or other damage. Replace pins as
14. Retract and lower boom, noting the performance of the necessary.

retraction cycle.
y 2. Inspect articulating fly boom pivot attach points for

scoring, tapering and ovality, or other damage. Replace

4.7 ARTICULATING JIB BOOM pins as necessary.
3. Inspect inner diameter of articulating fly boom pivot
Removal bearings for scoring, distortion, wear, or other damage.

Replace bearings as necessary.
1. For platform/support removal see platform/support

removal diagram. See Section 4.1, Platform. 4. Inspect lift cylinder attach pin for wear, scoring, tapering

and ovality, or other damage. Ensure pin surfaces are

2. Position the articulating jib boom level with ground. protected prior to installation. Replace pins as neces-
sary.
3. Remove mounting hardware from slave leveling cylin- y
der pin #1. Using a suitable brass drift and hammer, 5. Inspect inner diameter of rotator attach point bearings
remove the cylinder pin from articulating jib boom. for scoring, distortion, wear, or other damage. Replace

. A bearing as necessary.
4. Remove mounting hardware from articulating jib boom 9 4

pivot pin #2. Using a suitable brass drift and hammer, 6. Inspect all threaded components for damage such as

remove the pivot pin from boom assembly. stretching, thread deformation, or twisting. Replace as
necessary.

Dlsassembly 7. Inspect structural units of articulating jib boom assem-

bly for bending, cracking, separation of welds, or other

1. Remove mounting hardware from articulating jib boom -
damage. Replace boom sections as necessary.

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.

AIRCULATING
JIB BOOM

ROTATOR

9 /5/ SUPPORT
R &n\ <
5L

- =

SLAVE
LEVELLING
CYLINDER

LIFT CYLINDER

Figure 4-16. Location of Components - Articulating Jib
Boom
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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.

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.

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.

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.

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.

3121202

Installation

1. 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.

2. 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.

AIRCULATING
JIB BOOM

ROTATOR

LEVELLING
CYLINDER

Figure 4-17. Location of Components - Articulating Jib
Boom
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4.8 LIMIT SWITCHES AND CAM VALVE ADJUSTMENT

Adjust switches and cam valve as shown in Figure 4-18., Horizon-
tal Limit and Dual Capacity Limit Switches Adjustments and Fig-
ure 4-19., Transport Switch Adjustments - CE Machines Only.

SWITCH TO ACTIVATE WHEN BOOM IS 138" +1"
FROM BEING FULLY EXTENDED.

ARM TO BE ROTATED APPROX.
20° WHEN NOT ACTIVATED

SWITCH TO ACTIVATE WHEN
BOOM IS LOWERED TO 45°, +5° -0° » DUAL CAPACITY
SWITCH TO RESET WHEN LIMIT SWITCH
BOOM IS RAISED TO 55°, +9° -0°

104"

(2921mm) (2642mm)

LIFT CYLINDER REF.

NOTE

THE LIFT CYLINDER MUST

BE SHIMMED BETWEEN LIFT
CYLINDER AND TURNTABLE
BUSHING ON THE RIGHT SIDE

OF MACHINE TO PROVIDE PROPER
CONTACT WITH CAPACITY SWITCH.

HORIZONTAL
LIMIT SWITCH

SWITCH TO ACTIVATE WHEN
BOOM REACHES 4.5° £2.5°
SWITCH TO RESET WHEN
BOOM IS LOWERED 5° +2.5°
BELOW HORIZONTAL

Figure 4-18. Horizontal Limit and Dual Capacity Limit Switches Adjustments

4-32

3121202



SECTION 4 - BOOM & PLATFORM

A B C
16.1" 5.375" 205"
(409.5mm)| (136.5mm) | (5207 mm)

BASE BOOM REF.

SWITCH TO ACTIVATE WHEN BOOM IS FULLY
RETRACTED AND LIFTED TO HORIZONTAL *+2.5°

Figure 4-19. Transport Switch Adjustments - CE Machines Only
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4.9 PLATFORM

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.

PLATFORM

Figure 4-20. Platform Section Replacement

3. When installing new section of platform replace huck
fasteners with 1/4 x 20 NC x 2 1/4 in. grade 5 bolts, flat-
washers and locknuts.

4. When installing a new gate to platform, replace rivets
with 1/4 x 20 NC x 2 in. grade 5 bolts, flatwashers and
locknuts.
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4.10 BOOM ROPE TORQUING PROCEDURE

Torque Procedures

1. Position boom in fully down and fully retracted position.

Model 600S 600SJ/6608J
Dim. A 10.4"(26.5cm) | 19.1"(48.6cm)
Dim. B (ref. only) 9"(23cm) 9"(23cm)

2. Clamp both threaded ends of wire rope to prevent rota-
tion.

NOTE: Do not clamp on threads.

Figure 4-21. Clamping Wire Ropes

3. |Install adjusting nuts (or remove nylon collar locknut if
re-adjusting) to both retract and extend wire ropes.

4. Torque retract adjusting nuts (platform end) to 15 ft. Ibs.
(20 Nm) alternating between the two wire ropes and
keeping approximately the same amount of thread
beyond the adjusting nut.

NOTE: Do not allow wire rope to rotate. This may damage the
wire rope.
5. Repeat the torque procedure in step #4 to the extend

wire ropes (turntable end).

6. Extend the boom 2 - 3 feet using the telescope function.
Repeat step #4.
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7. Retract the boom 1 - 2 feet using the telescope function.
Do not bottom out telescope cylinder. Repeat step #5.

8. Extend the boom approximately 2 - 3 feet again and
check torque on the retract wire ropes.

9. Retract the boom without bottoming out telescope cyl-
inder and check torque on the extend wire ropes.

NOTE: Step #8 and #9 may need to be repeated to equalize the
torque on all 4 wire ropes.

10. After all wire ropes have been properly torqued, install
nylon collar locknut. Remove all clamping devices and
install all cover and guards. Check the boom for proper
function.

4.11 WEAR PADS

Replace wear pads (B, C, D)
when worn within 1/8" (3.18 mm)
/\)f threaded insert.
Replace wear pads (A) /8 g/
when worn within 1/16"
(1.59 mm) of threaded insert.
D
A =
i n A
g = =
o B% ani A
- A ;
[ =3
e ==\=—H
[::-' o e e d ‘:]
5 L I
C - j C
B
THICKNESS REPLACE WHEN
PAD OF NEW PAD WORN TO:
A 5/8" 9/16"
B 3/4" 5/8"
C 3/4" 5/8"
D 3/4" 5/8"
NOTE
Wear Pads are made of polyethylene; these pads
run on polyurethene painted surfaces with no paint
removed and no lubrication applied.

Figure 4-22. Location and Thickness of Wear Pads
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1. Shim up wear pads to within 1/32 in. (0.76 mm) toler-
ance between wear pad and adjacent surface.

2. Replace wear pads when worn within 1/16 in. (1.59 mm)
and 1/8 inch (3.18 mm) - B, C, D of threaded insert. See
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
come into contact with boom surface.

4.12 WIRE ROPE

Each day before using the machine:
1. Raise the main boom to approximately horizontal.
2. Extend and retract the boom sections.
3. Check for delayed movement of the fly section, which

indicates loose wire ropes.

Inspection

NOTE: The pictures in this paragraph are just samples to show the
replacement criteria of the rope.

1. Inspect ropes for broken wires, particularly valley wire
breaks and breaks at end terminations.

Flexing a wire rope can often expose broken wires hidden in
valleys between strands.

2. Inspect ropes for corrosion.

3. Inspect ropes for kinks or abuse.

(777
A kink is caused by pulling down a loop
in a slack line during improper handling,
installation, or operation.

Vv
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4. Inspect sheaves for condition of bearings/pins. (See
Dimension Of Sheaves for proper dimension).

5. Inspect sheaves for condition of flanges. (See Dimension
Of Sheaves for proper dimension).

6. Inspect sheaves with a groove wearout gauge for exces-
sive wear.

Improper

Observe the groove so that it may be clearly seen whether the
contour of the gauge matches the
contour of the bottom of the groove.

7. Ropes passing inspection should be lubricated with wire
rope lubricant before reassembly.

Three Month Inspection

1. Remove boom covers and visually (with flashlight)
inspect the ropes for rust, broken wires, frays, abuse, or
any signs of abnormalities.

2. Check rope tension by deflecting the ropes by hand,
properly tensioned ropes should have little or no move-
ment.
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12 Year or 7000 Hour Inspection

1. Mandatory wire rope and sheave replacement.

Additional inspection required if:

a. Machine is exposed to hostile environment or con-
ditions.

Erratic boom operation or unusual noise exists.
Machine is idle for an extended period.

Boom is overloaded or sustained a shock load.

P an g

Boom exposed to electrical arc...wires may be fused
internally.

Additional Replacement Criteria

-

Sheaves and wire rope must be replaced as sets.
Rusted or corroded wire ropes.

Kinked, “bird caged’, or crushed ropes.

Ropes at end of adjustment range.

Sheaves failing wearout gage inspection.

o v p W N

Ropes with 6 total broken wires in one rope lay, 3 in one
strand in one rope lay, 1 valley break, or 1 break at any
end termination.
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4.13 ROTATOR ASSEMBLY

Theory of Operation

The rotary actuator is a simple mechanism that uses the sliding
spline operating concept to convert axial piston motion into
powerful shaft rotation. Each actuator is composed of a housing
with integrated gear ring (1) and only two moving parts: the cen-
tral shaft with integrated bearing tube and mounting flange (2),
and the annular piston sleeve (3). Helical spline teeth machined
on the shaft engage matching splines on the inside 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 pis-
ton is displaced axially within the housing similar to the opera-
tion of a hydraulic cylinder while the splines cause the shaft to
rotate. When the control valve is closed, oil is trapped inside the
housing, preventing piston movement and locking the shaft in
position.

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

The actuators are equipped with factory installed counterbal-
ance valves, which performs four major functions.

- Protects the actuator in the event of overload

- Enables the actuator to hold position without drifting
when external loads are applied

+ Reduces hydraulic backlash by pressuring the hydraulic
fluid

Provides a constant controlled rate of rotation in over-center
load conditions.

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

Applying fluid pressure will displace the piston axially
while the helical gearing causes the piston and shaft
to rotate simultaneously.

The double helix design compounds rotation: shaft
rotation is about twice that of the piston. Applying
pressure to the opposite port will return the piston
and shaft.

3121202
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Required Tools Making a Seal Tool

The seal tool is merely a customized standard flat head screw-
driver.

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

A CAUTION

TO AVOID INJURY BE CAREFUL WHILE HANDLING THE HOT SCREWDRIVER.

1. Heat the flat end with a torch until it glows.

2. Secure the heated end of the screwdriver in a vise and
bend the heated end to a slight radius.

3. Round off all sharp edges of the heated to a polished fin-
ish. The tool may be modified slightly to your own per-
sonal preference.To avoid injury be careful while
handling the hot screwdriver.

1. PIPEVISE Before Disassembly

2. HEX WRENCH - Removal and replacement of port plugs Inspect the actuator for corrosion prior to disassembly. Severe
and setscrews. corrosion can make it difficult to remove the lock pins (109) and

3. ASSORTED SCREWS ur\thread the end cap (04). If cor'rosio'n is evident, soak the lock

pins and end cap with penetrating oil for several hours before

4. SAFETY GLASSES disassembly.

5. END CAP REMOVAL TOOLS (provided with Helac seal Disassembly is considerably easier if the actuator is firmly
kit). secured to the work bench. A pipe vise or mounting fixture work

6. DRILL well

7. FLASHLIGHT - Helps to locate and examine timing
marks, component failure and overall condition.

8. RUBBER MALLET - Removal and installation of shaft and
piston sleeve assembly.

9. PLASTIC MANDREL

10. PRY BAR - Removal of end cap and manual rotation of
shaft.

11. FELT MARKER - Highlights the timing marks and outline
troubled areas.

12. T-HANDLE SCREW EXTRACTOR

13. HEX WRENCH SET - Removal and replacement of port
plugs and setscrews (106 &110).

14. SEAL TOOLS - Removal and installation of seals and wear
guides. Directions to make a seal tool are provided
below Making a Seal Tool.

15. PUNCH
16. DOWEL PINS - Removal and installation of end cap.
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200
202
1. Housing 200. T-Seal 302. WearGuide
2. Shaft 202. T-Seal 304. Thrust Washer
3. PistonSleeve 204. 0-ring 304.1. WiperSeal
4. EndCap 205. Cup Seal 401. Counterbalance Valve
109. Lock Pin 207. BackupRing 400. Stop Tube

113. Cap Screw

Figure 4-23. Rotary Actuator (Exploded View)
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420.1\
205
304.1 \
302 — |
4211
2 —_
D
NI IS 204
/ i 207
l 400
| 103.2 ‘ 1
103.1 -
Optional Valve Manifold
Counterbalance, Item #401
Motion Control, ltem #403
106.2
[
By 109
[ jﬁ
—°
1. Housing 109. LockPin 302. WearGuide
2. Shaft 113. CapScrew 304. ThrustWasher
3. PistonSleeve 200. T-Seal 304.1. WiperSeal
4. EndCap 202, T-Seal 400. Stop Tube (Optional)
103.1.  Screw (Optional) 204, 0-ring 420.1. Bushing
103.2.  Washer(Optional) 205. CupSeal 420.2. Bushing (Optional)
106.1.  PortPlug 207. BackupRing 421.1. Bushing (Optional)
106.2.  PortPlug

Figure 4-24. Rotary Actuator (C

4-40

utaway View)
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Disassembly

A CAUTION

TO AVOID INJURY OR DAMAGE TO PRODUCT: SECURE PRODUCT TO SLOTTED
TABLE OR VISE.

A CAUTION

SPRAYING FLUIDS. CONTENT UNDER PRESSURE. WEAR APPROVED EYE PRO-
TECTION. USE CAUTION WHEN REMOVING PORT PLUGS AND FITTINGS.

NOTICE
MAKE SURE WORK AREA IS CLEAN.

1. Remove port plugs (106.1 & 106.2) and drain oil. Inspect
oil for signs of contamination, i.e. water, metal shavings.

2. Remove the cap screws (113) over end cap lock pins
(109).
Ty

3. Using a 1/8in. (3.18 mm) drill bit, drill a hole in the cen-
ter of each lock pin to a depth of approximately 3/16 in.
(4.76 mm).
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4. Remove the lock pins using an “Easy Out” (a size #2 is
shown).

NOTE: Ifthe pin will not come out with the “Easy Out’; use 5/1 6 in.
drill bit to a depth of 1/2 in. (12.7 mm) to drill out the entire
pin. Do not drill deeper than 1/2 in. (12.7 mm).

5. Install the end cap (4) removal tools provided with the

Helac seal kit.

Lo
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6. Using a metal bar, or similar tool, unscrew the end cap 9. Every actuator has timing marks for proper engage-
(4) by turning it counter clockwise. ment.

w v -

7. Remove the end cap (4) and set aside for later
inspection.

%
N
4

10. 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.

8. Remove the stop tube if equipped with one. The stop
tube is an available option to limit the rotation of the
actuator.
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11. Remove the shaft (2). It may be necessary to strike the 14. At the point when the piston gear teeth come out of
threaded end of the shaft with a rubber mallet. engagement with the housing gear teeth, mark the pis-
ton and housing with a marker as shown.

12. 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).

15. Remove the o-ring (204) and backup ring (207) from
end cap (4) and set aside for inspection.

. 16. Remove the wear guides (302) from the end cap (4) and
13. To remove the piston (3) use a rubber mallet and a plas- shaft (2).

tic mandrel so the piston is not damaged.
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17. To remove the main pressure seals (205), it is easiest to 20. Remove the piston O.D. seal (202) from the piston.

cut them using a sharp razor blade being careful not to
damage the seal groove.

21. Remove the piston.D. seal (200). You may now proceed
to the inspection process.

18. Remove the thrust washers (304) from the end cap (4) -
and shaft (2).
% . S
= : \

19. Remove the wiper seal (304.1) from it's groove in the
end cap (4) and shaft (2).
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Inspection 3. Inspect the wear guide condition and measure thick-
ness (not less than 0.123 in. or 3.12 mm).

NOTICE

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.

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.

1

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 in. or 2.34
mm).
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2. Install the thrust washer (304) onto shaft (2) and end cap 4. Using a seal tool install the main pressure seal (205) onto
(4). shaft (2) and end cap (4). Use the seal tool in a circular
motion.

3. Install the wiper seal (304.1/green O-ring) into the 5. Install the wear guide (302) on the end cap (4) and
groove on the shaft (2) and end cap (4) around the out- shaft (2)

side edge of the thrust washer (304).
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6. Install the O-ring (204) and backup ring (207) into the Beginning with the inner seal (200) insert one end of
inner seal groove on the end cap (4). backup ring in the lower groove and feed the rest in
using a circular motion. Make sure the wedged ends

overlap correctly.

Repeat this step for the outer seal (202).

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 8. Insert the piston (3) into the housing (1) as shown, until
groove in a circular motion. the outer piston seal (202) is touching inside the hous-
ing bore.

Each T-seal has 2 backup rings (see drawing for orienta-

tion). F
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9. Looking from the angle shown, rotate the piston (3) until 11. Install the shaft (2) into the piston (3). Be careful not to
the marks you put on the piston and the housing (1) damage the seals. Do not engage the piston gear teeth
during disassembly line up as shown. Using a rubber yet.

mallet, tap the piston into the housing up to the point
where the gear teeth meet.

12. Looking from the view shown, use the existing timing

10. Looking from the opposite end of the housing (1) you marks to line up the gear teeth on the shaft (2) with the
can see if your timing marks are lining up. When they do, gear teeth on the inside of the piston (3). Now tap the
tap the piston (3) in until the gear teeth mesh together. flange end of the shaft with a rubber mallet until the
Tap the piston into the housing the rest of the way until gear teeth engage.

it bottoms out.
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13. |Install two bolts in the threaded holes in the flange. 15. Coat the threads on the end of the shaft with anti-seize
Using a bar, rotate the shaft in a clockwise direction until grease to prevent galling.
the wear guides are seated inside the housing bore. —=

NOTICE

AS THE SHAFT IS ROTATED, BE CAREFUL NOT TO DISENGAGE THE PISTON AND
HOUSE GEARING.

16. 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).

FQ\'V "'-—"1

14. |Install the stop tube (400) onto the shaft end, if >
equipped. Stop tube is an available option to limit the
rotation of an actuator.
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17. Tighten the end cap (4). In most cases the original holes

for the lock pins will line up.
_.

18. 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.

19.

Insert the set screws (113) over the lock pins. Tighten
them to 25 in. Ibs. (2.825 Nm).
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Installing Counterbalance Valve

Refer to Figure 4-25., 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.

Make sure the new valve has the O-rings in the counter-
bores of the valve to seal it to the actuator housing.

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.

Torque the 1/4 in. bolts 110-120 in. Ibs. (12.4-13.5 Nm).
Do not torque over 125 in. Ibs. (14.1 Nm). Torque the 5/
16 in. bolts to 140 in. Ibs. (15.8 Nm). Do not torque over
145 in. lbs. (16.3 Nm).

Make sure the valve is seated against the housing valve
flat. If it is raised up on any side or corner, remove the
valve to determine what the obstruction is. If possible,
test this using a hydraulic hand pump or electric test.

COUNTERBALANCE VALVE

Figure 4-25. Rotator Counterbalance Valve
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Greasing Thrust Washers

1. After the actuator is assembled but before it is put into
service, the thrust washer area must be packed with
Lithium grease.

2. There are two grease ports located on both the shaft
flange and the end cap. They are plugged with cap
screws (113) or set screws. Remove the grease port
screws from the shaft flange and end cap. (See exploded
view).

NOTICE

IF A HYDRAULIC TEST BENCH IS NOT AVAILABLE, THE ACTUATOR CAN BE
ROTATED BY HAND, OPEN THE PRESSURE PORTS AND USE A PRY BAR WITH
CAP SCREWS INSERTED INTO THE SHAFT FLANGE TO TURN THE SHAFT IN THE
DESIRED DIRECTION.

3. Insert the tip of a grease gun into one port and apply
grease to the shaft flange. Continue applying until
grease flows from the opposite port. Cycle the actuator
five times and apply grease again. Repeat this process
on the end cap. Insert the cap screws into the grease
ports and tighten to 25 in.lbs. (2.8 Nm).
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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.
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Installation and Bleeding

After installation of the actuator on the equipment, it is impor-
tant 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 in. inside diameter x 5/16 in. outside
diameter 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.

BLEED __
PORTS ——_

)

TYPICAL CONFIGURATION
OF ACTUATOR
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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.

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.

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. Shaftrotatesslowlyornotatall

a. Insufficient torque output

b. Low rate of fluid flow

¢. Control or counterbalance valve hasinternal leak

d. Pistonand/orshaft seal leak

e. Corrosion build-up onthe thrustsurfaces

f. Swollen seals and composite bearings caused by incom-
patible hydraulic fluid (Standard actuators only)

a. Verify correct operating pressure. Do not exceed OEM’s
pressure specifications. Load may be above maximum
capacity oftheactuator.

b. Inspect portsfor obstructions and hydrauliclines for
restrictions and leaks.

¢. Disconnect hydrauliclinesand bypass valve. Leave valve
portsopenand operate the actuator through housing ports
(donotexceed OEM’s operating pressure). The valve must
bereplacedifasteady flow of fluidis seen coming from the
valveports.

d. Remove the plugand the housing’s valve ports. Operate
theactuator through the housing ports. Conduct the inter-
nalleakage test.

e. Re-build the actuator. Removeall rust then polish.
Replacement parts may be needed.

f. Re-build the actuator. Use fluid that is compatible with
sealsand bearings.

2. Operationiserraticor notresponsive

a. Airinactuator

a. Purgeairfromactuator. See bleeding procedures.

3. Shaftwill notfullyrotate

a. Twisted or chipped gearteeth overload
conditions

b. Portfittings are obstructing the piston during stroke

a. Checkforgearbinding. Actuatormay notbeabletobere-
builtand mayneedtobereplaced. Damage could bearesult
of overload orshock.

b. Checkthread length of portfittings. Fittings should dur-
ing stroke not reach inside the housing bore.

4. Selected position cannotbe maintained

a. Control or counterbalancevalve hasinternal leak

b. Pistonand/orshaft seal leak

¢. Airinactuator

a. Disconnecthydrauliclinesand bypass valve. Leave valve
portsopen and operate the actuator through housing ports
(donotexceed OEMs operating pressure). The valve must
bereplacedifasteady flow of fluid is seen coming from the
valve ports.

b. Remove the plugand the housing’s valve ports. Operate
the actuator through the housing ports. Conduct the inter-
nal leakage test.

¢. Purgeairfromactuator. See bleeding procedures

4.14 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.
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Search Manual Can't Find Part or

Library For Parts Manual? Request Help
Manual & Lookup Part by Manufacturer,
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by Part Number

n Numbers - Purchase Model & Description
DIS coun t or Request Quote

Equipment

Search Manuals

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,
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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
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SECTION 5. BASIC HYDRAULICS INFORMATION & SCHEMATICS

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

rated.

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

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

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

A small container for hydraulic oil

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

1. Hold the fitting in one hand while using the brush with
the other hand to dip into the container. Remove excess
hydraulic oil from the brush so an even film of oil is
applied on the o-ring.
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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.
Upon lifting the fitting, a small droplet will form and drip
from the bottom of the fitting. This should signify an
even coating of oil on the fitting.

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.

5-2

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 CYLINDERS - THEORY OF OPERATION

Systems Incorporating Double Acting
Cylinders

Cylinders are of the double acting type. Systems incorporating
double acting cylinders are as follows: Slave Level, Master
Level, Lift, Telescope, Articulating Jib Boom Lift, Axle Lockout
and Steer. A double acting cylinder is one that requires oil flow
to operate the cylinder rod in both directions. Directing 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 Lift, Telescope, Lockout, Slave
Level and Articulating Jib Boom Lift circuits to prevent retrac-
tion of the cylinder rod should a hydraulic line rupture or a
leak develop between the cylinder and its related control
valve.

5.3 CYLINDER CHECKING PROCEDURE

NOTE: Cylinder check must be performed anytime a system com-
ponent is replaced or when an improper system operation
is suspected.

Cylinders Without Counterbalance Valves - Master
Cylinder and Steer Cylinder

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
carefully disconnect hydraulic hose from cylinder
extend port.

6. Activate engine and retract cylinder. Check extend port
for leakage.
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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
leaks. 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)

NOTICE

OPERATE ALL FUNCTIONS FROM GROUND CONTROL STATION ONLY.

1. Using all applicable safety precautions, activate hydrau-
lic system.

A WARNING

WHEN WORKING ON THE MAIN LIFT CYLINDER, RAISE THE BOOM TO HORI-
ZONTAL AND PLACE A BOOM PROP APPROXIMATELY 1 INCH (2.54 CM) BELOW
THE MAIN BOOM. DO NOT WORK ON THE CYLINDER WITHOUT A SUITABLE
PROP IN PLACE.

2. Shutdown 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,
move control lever for applicable cylinder in each direc-
tion. This is done to relieve pressure in the hydraulic
lines. Carefully remove hydraulic hoses from appropriate
cylinder 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
leakage continues at a rate of 6-8 drops per minute or
more, the counterbalance valve is 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 main boom, activate hydraulic system
and run cylinder through one complete cycle to check
for leaks.
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Cylinders With Dual Counterbalance Valves

(Articulating Jib Boom Lift, Slave Level and Main Telescope.)

NOTICE

OPERATE ALL FUNCTIONS FROM GROUND CONTROL STATION ONLY.

1.

Using all applicable safety precautions, activate hydrau-

lic system.
A WARNING

IF WORKING ON THE TOWER BOOM LIFT CYLINDER, RAISE TOWER BOOM
HALFWAY, FULLY ELEVATE MAIN 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 MAIN BOOM TO HORIZONTAL AND POSI-
TION A SUITABLE BOOM PROP APPROXIMATELY 1 INCH (2.54 CM) BELOW
MAIN BOOM. IF WORKING ON THE PLATFORM LEVEL CYLINDER, STROKE
PLATFORM LEVEL CYLINDER FORWARD UNTIL PLATFORM SITS AT A 45
DEGREES ANGLE.

2,
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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,
move control lever for applicable cylinder in each direc-
tion. This is done to relieve pressure in the hydraulic
lines. Carefully remove hydraulic hoses from appropriate
cylinder port block.

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.

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
leakage occurs at a rate of 6-8 drops per minute or more,
the piston seals are defective and must be replaced.

If no repairs are necessary or when repairs have been
made, replace counterbalance valve and carefully con-
nect hydraulic hoses to cylinder port block.

If used, remove lifting device from upright or remove
prop from below main boom, activate hydraulic system
and run cylinder through one complete cycle to check
for leaks.
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5.4 HYDRAULICCYLINDERS

Axle Lockout Cylinder (USA Built Machines,
SN 0300087000 through 0300089728)

DISASSEMBLY

NOTICE

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

A WARNING

ROD CAN FALL OUT OF BARREL AND CAUSE INJURY OR DAMAGE TO THE
EQUIPMENT. BE CAREFUL WHEN REMOVING AXLE CYLINDER. OPENING BLEED
VALVE CAN CAUSE ROD TO FALL OUT OF BARREL.

1. Open bleeder valve. Rotate rod and remove from barrel.

2. Remove two wear rings, wiper seal and rod seal from
grooves of barrel bore. Do not scratch barrel bore.

3. Remove counterbalance valve.

CLEANING AND INSPECTION

1. Inspect bore and rod for scoring, pitting, or excessive
wear.

2. Remove minor surface blemishes with wet sandpaper.
Pitting requires replacement of barrel and rod.

3. Clean all parts with approved solvent and dry with com-
pressed air.
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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.

NOTICE

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

1. Install two new wear rings, wiper seal and rod seal in
barrel bore grooves. Make sure they are not twisted.

2. Lubricate rod bore with clean hydraulic fluid.

NOTICE

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

3. Insert and push the rod into top of barrel bore, rotate to
install the rod into barrel bore.

4. Install counterbalance valve. Torque to 30-35 ft. Ibs. (40-
47 Nm).

5. Bleed system.
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*Torque to 30-35 ft. Ibs. (40-47 Nm)

(

1684280 G

5-6

Barrel 5. WiperSeal

Rod 6. BleederValve
WearRing 7. Counterbalance Valve
Rod Seal

el S

Figure 5-1. Axle Lockout Cylinder (USA Built Machines,
SN 0300087000 through 0300089728)
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Axle Lockout Cylinder (USA Built Machines SN
0300089729 through 0300171769 and China Built
Machines, SN B300000100 through B300000969)

DISASSEMBLY

NOTICE

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

A WARNING

ROD CAN FALL OUT OF BARREL AND CAUSE INJURY OR DAMAGE TO THE
EQUIPMENT. BE CAREFUL WHEN REMOVING AXLE CYLINDER. OPENING BLEED
VALVE CAN CAUSE ROD TO FALL OUT OF BARREL.

1. Remove plug and pilot piston from the barrel.

2. Open bleeder valve. Rotate rod and remove from barrel.

3. Remove two wear rings, wiper seal and rod seal from
grooves of barrel bore. Do not scratch barrel bore.

4. Remove counterbalance valve.

CLEANING AND INSPECTION

1. Inspect bore and rod for scoring, pitting, or excessive
wear.

2. Remove minor surface blemishes with wet sandpaper.
Pitting requires replacement of barrel and rod.

3. Clean all parts with approved solvent and dry with com-
pressed air.

3121202

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.

NOTICE

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

1. Install two new wear rings, wiper seal and rod seal in
barrel bore grooves. Make sure they are not twisted.

2. Lubricate rod bore with clean hydraulic fluid.

NOTICE

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

3. Insert and push the rod into top of barrel bore and
rotate to install the rod into barrel bore.

4. Install counterbalance valve. Torque to 25-27 ft. Ibs. (34-
37 Nm).

5. Install plug and pilot piston into the barrel.

6. Bleed system.
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9*

N

*Torque to 25-27 ft. Ibs. (34-37 Nm).

1684465 )

1. Barrel 6. WiperSeal

2. Rod 7. RodSeal

3. Plug 8.  BleederValve

4. PilotPiston 9. Counterbalance Valve
5. WearRing

Figure 5-2. Axle Lockout Cylinder (USA Built Machines,
SN 0300089729 through 0300171769 and China Built Machines,
SN B300000100 through B300000969)
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Platform Level Cylinder

DISASSEMBLY

NOTICE

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

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

A WARNING

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

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

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

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

PROTECTED ROD CLAMP

Figure 5-3. Cylinder Barrel Support

3121202

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

BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS

CYLINDER HEAD

Figure 5-4. Capscrew Removal

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

NOTICE

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

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

ROD SUPPORT

SUPPORT TABLE

Figure 5-5. Cylinder Rod Support
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5-10

*Torque to 5 ft. Ibs. (7 Nm) for 600S

2
*Torque to 9 ft. Ibs. (12 Nm) for 600SJ & 6605) @
**Torque to 50-55 ft. Ibs. (68-75 Nm)
***Torque to 40 ft. Ibs. (55 Nm)
3\® 3
1683415 H
1683418 )
1. Barrel 6. TaperedBushing 11. WasherRing 16. WearRing 21. ConterhalanceValve
2. Rod 7. Spacer 12. Hydrolock Seal 17.  0-Ring 22. Plug
3. Bushing 8. (Conterbalance Valve 13. Guidelockring 18. BackupRing 23. Capscrew
4. Piston 9. Plug 14. 0-ring 19. RodSeal
5. cylinderHead 10. Capscrew 15. BackupRing 20. WiperSeal

Figure 5-6. Platform Level Cylinder
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8. Using suitable support, clamp the cylinder rod in a vise
or similar holding fixture as close to the piston as possi-
ble.

9. Remove capscrews from drilled holes.

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

11. Remove the bushing from the piston.

( PISTON
TAPERED
BUSHING
| /. N CAPSCREW
RN
N Vo
QJd§§j\%ﬁ
S48
R0
o\ O\
Figure 5-7. Tapered Bushing Removal

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

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

14. Remove piston spacer from the rod.

15. Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-ring, backup ring, rod
seal, wear ring and wiper seal.

3121202

CLEANING AND INSPECTION

1.

10.

11.

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

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

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

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

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

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

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

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

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

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

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

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

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

c. Lubricate inside of steel bushing prior to bearing
installation.

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

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

STEEL

BUSHING COMPOSITE

BEARING

ARBOR m

12.

13.

14.

15.

5-12

Figure 5-8. Composite Bearing Installation

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

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

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

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

ASSEMBLY

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

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

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

ROD SEAL

Seal Tool#

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

CYLINDER HEAD

Figure 5-9. Rod Seal Installation

NOTICE

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

BACKUP
RING

ROD

O-RING SEAL

WEAR RING

ﬁ
{
Y

Figure 5-10. Cylinder Head Seal Installation

3121202
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2. Use a soft mallet to tap a new wiper seal into the appli-
cable cylinder head gland groove. Install a new wear
ring into the applicable cylinder head gland groove.

WEAR
SEAL

SEAL CYLINDER

AD
MALLET

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

Figure 5-11. Wiper Seal Installation

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

"O" RING CYLINDER

BACKUP
RING

Figure 5-12. Installation of Head Seal Kit

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

5. Carefullyslide the piston spacer on rod.

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

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

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

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

3121202

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

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

PISTON

TAPERED

BUSHING
ROD

CAPSCREW

Figure 5-13. Tapered Bushing Installation

11. Tighten the capscrews evenly and progressively in rota-
tion to 5 ft. Ibs. (7 Nm) for 600S and 9 ft. lbs. (12 Nm) for
600SJ and 660SJ.

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

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

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

PISTON

TAPERED
BUSHING

/

9 CAPSCREW
BRASS SHAFT — ©

Figure 5-14. Seating the Tapered Bearing
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13. Rotate the capscrews evenly and progressively in
rotation to 5 ft. Ibs. (7 Nm) for 600S and 9 ft. Ibs. (12 Nm)
for 600SJ and 660SJ.

14. Remove the cylinder rod from the holding fixture.

NOTICE

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

2222 KLKLKL

PISTON REF.

Figure 5-15. Hydrolock Piston Seal Installation

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

GUIDELOCK

RING  LyproLOCK
SEAL O-RING Bﬁ,ﬁgp

b

IS fj====g Il "JE

Figure 5-16. Piston Seal Kit Installation
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16. Position the cylinder barrel in a suitable holding fixture.

NOTICE

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

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

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

s PISTON
ROD
/ SPACER
S} HEAD
BARREL WASHER RING
ROD
@g
o 2
CAPSCREW

Figure 5-17. Rod Assembly Installation

19. Apply JLG Threadlocker P/N 0100011 to the socket head
capscrews and secure the cylinder head gland using the
washer ring and capscrews. Torque capscrews to 40 ft.
Ibs. (55 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 applicable, install the counterbalance valves and fit-
tings in the rod port block, using new o-rings as applica-
ble. Torque valves to 50-55 ft. Ibs. (68-75 Nm).

3121202
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Jib Lift Cylinder (6005)/660S))

DISASSEMBLY

NOTICE

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

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

A WARNING

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

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

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

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

ROD SUPPORT

PROTECTED ROD CLAMP

BARREL CLAMP

Figure 5-18. Cylinder Barrel Support

3121202

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

BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS

CYLINDER HEAD

Figure 5-19. Capscrew Removal

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

NOTICE

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

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

ROD SUPPORT

SUPPORT TABLE

Figure 5-20. Cylinder Rod Support
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22

*Torque to 5 ft. Ibs. (7 Nm).
**Torque to 50-55 ft. Ibs. (68-75 Nm).
***Torque to 20 ft. Ibs. (31 Nm).

1683609 K

1. Barrel 6. Counterbalance Valve
2. Head 7. Plug

3. WasherRing 8. Plug

4, (apscrew 9. Piston

5. Rod 10. TaperedBushing

1.
12.
13.
14.
15.

Spacer
Hydrolock Seal
GuidelockRing
0-ring
BackupRing

16.
17.
18.
19.

0-ring
Backup Ring
Rod Seal
Wiper Seal

Figure 5-21. Jib Lift Cylinder (6005)/660SJ)

5-16

20. WearRing
21. (Capscrew
22. Bushing

3121202
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8. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

9. Remove capscrews from drilled holes.

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

11. Remove the bushing from the piston.

( PISTON
TAPERED
BUSHING
| /. N CAPSCREW
X /5
TN
N/, /&)
SR
TR
o\ O\
Figure 5-22. Tapered Bushing Removal

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

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

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

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

1.

10.

11.

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

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

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

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

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

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

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

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

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

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

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

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

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

c. Lubricate inside of steel bushing prior to bearing
installation.

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

5-17
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NOTE:

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

STEEL

BUSHING COMPOSITE

BEARING

ARBOR /®

12.

13.

14.

15.

5-18

Figure 5-23. Composite Bearing Installation

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

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

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

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

ASSEMBLY

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

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

assembly.

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

ROD SEAL

Seal Tool#

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

CYLINDER HEAD

Figure 5-24. Rod Seal Installation

NOTICE

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

BACKUP
O-RING
WEAR RING RING
WIPER SEAL

( n

| N

! ThE

p= U B 4 rop
! LA VED sEaL

Figure 5-25. Cylinder Head Seal Installation

3121202
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2. Use a soft mallet to tap a new wiper seal into the appli-
cable cylinder head gland groove. Install a new wear
ring into the applicable cylinder head gland groove.

WEAR
SEAL

SEAL CYLINDER
AD

MALLET

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

Figure 5-26. Wiper Seal Installation

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

BACKUP
RING

Figure 5-27. Installation of Head Seal Kit

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

5. Insert o-ring into spacer and carefully slide the piston
spacer onto the rod.

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

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

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

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

10. Install the capscrews in tapered bushing.

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

PISTON

TAPERED
BUSHING

Figure 5-28. Tapered Bushing Installation

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

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

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

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

PISTON

Figure 5-29. Seating the Tapered Bearing
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14. Rotate the capscrews evenly and progressively in
rotation to 5 ft. Ibs. (7 Nm).

15. Remove the cylinder rod from the holding fixture.

NOTICE

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

D 2222 KKK

PISTON REF.

Figure 5-30. Hydrolock Piston Seal Installation

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

GUIDELOCK HYDROLOCK

RING

SEAL BACKUP

O-RING RING

Figure 5-31. Piston Seal Kit Installation
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17. Position the cylinder barrel in a suitable holding fixture.

NOTICE

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

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

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

PISTON
ROD
SPACER
HEAD
BARREL WASHER RING

(2 ROD

o2

o o

CAPSCREW

Figure 5-32. Rod Assembly Installation

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

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

22. |If applicable, install the counterbalance valves and fit-
tings in the rod port block, using new o-rings as applica-
ble. Torque valves to 50-55 ft. Ibs. (68-75 Nm).
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Main Boom Lift Cylinder

DISASSEMBLY

NOTICE

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

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

A WARNING

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

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

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

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

ROD SUPPORT

PROTECTED ROD CLAMP

BARREL CLAMP

Figure 5-33. Cylinder Barrel Support
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5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS

CYLINDER HEAD

Figure 5-34. Capscrew Removal

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

NOTICE

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

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

ROD SUPPORT

SUPPORT TABLE

Figure 5-35. Cylinder Rod Support
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5-22

*Torque to 30 ft. bs. (41 Nm).

**Torque to 50-55 ft. Ibs. (68-75 Nm).
***Torque to 240 ft. Ibs. (325 Nm).

1683666 H
1001112468 B

v B W N

Barrel

Rod

Head

Piston

Tapered Bushing

Spacer 1.
CounterbalanceValve 12
Plug 13.
(Capscrew 14.
Plug 15.

GuidelockRing
Hydrolock Seal
0-ring

Backup Ring
WearRing

16.
17.
18.
19.

0-ring
BackupRing
Rod Seal
Wiper Seal

Figure 5-36. Main Boom Lift Cylinder

. WasherRing
. Capscrew

. Plug

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

9. Remove capscrews from drilled holes.

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

11. Remove the bushing from the piston.

( PISTON
TAPERED
BUSHING
| /. N CAPSCREW
RN
N Vo
QJd§§j\%ﬁ
S48
R0
o\ O\
Figure 5-37. Tapered Bushing Removal

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

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

14. Remove the rod from the holding fixture. Remove cap-
screws and washer ring. Remove the cylinder head
gland. Discard the o-ring, backup ring, rod seal, wear
ring and wiper seal.

3121202

CLEANING AND INSPECTION

1.

10.

11.

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

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

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

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

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

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

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

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

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

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

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

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

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

c. Lubricate inside of steel bushing prior to bearing
installation.

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

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

STEEL
BUSHING

COMPOSITE
BEARING

ARBOR m

12.

13.

14.

15.
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Figure 5-38. Composite Bearing Installation

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

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

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

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

ASSEMBLY

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

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

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

ROD SEAL

Seal Tool#

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

CYLINDER HEAD

Figure 5-39. Rod Seal Installation

NOTICE

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

BACKUP

oRNG  RING  ROD
WIPER

WEARRN% SEAL
i

Figure 5-40. Cylinder Head Seal Installation
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2. Use a soft mallet to tap a new wiper seal into the appli-
cable cylinder head gland groove. Install a new wear
ring into the applicable cylinder head gland groove.

WEAR
SEAL

WIPER

SEAL CYLINDER

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

Figure 5-41. Wiper Seal Installation

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

CYLINDER

O" RING HEAD

BACKUP
RING

Figure 5-42. Installation of Head Seal Kit

4. |Install washer ring onto rod, carefully install the head
gland on the rod, ensuring that the wiper seal and rod
seal 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. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to piston as possi-
ble.

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

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

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

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

PISTON

TAPERED

BUSHING
ROD

CAPSCREW

Figure 5-43. Tapered Bushing Installation

11. Tighten the capscrews evenly and progressively in rota-
tion to 30 ft. Ibs. (41 Nm).

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

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

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

PISTON

Figure 5-44. Seating the Tapered Bearing
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13. Rotate the capscrews evenly and progressively in
rotation to 30 ft. Ibs. (41 Nm).

14. Remove the cylinder rod from the holding fixture.

NOTICE

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

2224 KLLKL

PISTON REF.

Figure 5-45. Hydrolock Piston Seal Installation

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

HYDROLOCK
GUIDELOCK SEAL BACKUP
RING ORING  piNG

o

v

AL

| o

Figure 5-46. Piston Seal Kit Installation
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16. Position the cylinder barrel in a suitable holding fixture.

NOTICE

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

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

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

PISTON

ROD
SPACER

HEAD

BARREL WASHER RING

%ﬁ%

CAPSCREW
Figure 5-47. Rod Assembly Installation

19. Apply JLG Threadlocker P/N 0100011 to the socket head
capscrews and secure the cylinder head gland using the
washer ring and capscrews. Torque capscrews to 55 ft.
Ibs. (75 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. Install the counterbalance valve and fittings in the rod
port block, using new o-rings as applicable. Torque
valves to 50-55 ft. Ibs. (68-75 Nm).
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Master Cylinder

DISASSEMBLY

NOTICE

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

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

A WARNING

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

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

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

ROD SUPPORT

PROTECTED ROD CLAMP

BARREL CLAMP

Figure 5-48. Cylinder Barrel Support
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4. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

BARREL

CAPSCREW

WASHER
RING

PUNCH MARKS
CYLINDER HEAD

Figure 5-49. Capscrew Removal

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

NOTICE

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

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

ROD SUPPORT

SUPPORT TABLE

Figure 5-50. Cylinder Rod Support

5-27



SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

7*%*

*Torque to 5 ft. Ibs. (7 Nm) for 600S.

@ *Torque to 9 ft. Ibs. (12 Nm) for 6005J/660S).
**Torque to 40 ft. Ibs. (55 Nm).

o
1683266 H

1683263 K
1684414 F
1684413 H

1. Barrel 5. Tapered Bushing 9. HydrolockSeal 13. WearRing 17. WiperSeal
2. Rod 6. Spacer 10. Guidelock Ring 14. 0-ring 18. Capscrew
3. Piston 7. (Capscrew 11. 0-ring 15. BackupRing 19. Plug

4. Head 8. WasherRing 12. BackupRing 16. RodSeal 20. Bushing

Figure 5-51. Master Cylinder
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7. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

8. Remove capscrews from drilled holes.

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

10. Remove the bushing from the piston.

( PISTON
TAPERED
BUSHING
| /. N CAPSCREW
RN
N Vo
QJd§§j\%ﬁ
S48
R0
o\ O\
Figure 5-52. Tapered Bushing Removal

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

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

13. Remove piston spacer from the rod.

14. Remove the rod from the holding fixture. Remove cap-
screws and washer ring. Remove the cylinder head
gland. Discard the o-ring, backup ring, rod seal, wiper
seal and wear ring.
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CLEANING AND INSPECTION

1.

10.

11.

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

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

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

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

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

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

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

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

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

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

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

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

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

c. Lubricate inside of steel bushing prior to bearing
installation.

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

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

STEEL

BUSHING COMPOSITE

BEARING

ARBOR— I

12.

13.

14.

15.
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Figure 5-53. Composite Bearing Installation

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

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

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

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

ASSEMBLY

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

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

assembly.

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

ROD SEAL

Seal Tool#

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

CYLINDER HEAD

Figure 5-54. Rod Seal Installation

NOTICE

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

O-RING BACKUP ROD
WEAR RING

RING SEAL WIPER

SEAL

Figure 5-55. 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.

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

WEAR
SEAL

SEAL CYLINDER
AD

MALLET

Figure 5-56. Wiper Seal Installation

3. Place a new o-ring and backup ring in the applicable
outside diameter groove of the cylinder head.
CYLINDER
"O" RING
HEAD
BACKUP
RING
Figure 5-57. Installation of Head Seal Kit

4. Install washer ring onto rod, carefully install the head
gland on the rod, ensuring that the wiper seal and rod
seal 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. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to piston as possi-
ble.

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

8. Carefully slide piston spacer onto the cylinder rod.

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

10. Thread piston onto rod until it abuts the spacer end and

install the tapered bushing.
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NOTE: When installing the tapered bushing, piston and mating

end of rod must be free of oil.

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

PISTON

TAPERED
BUSHING

Figure 5-58. Tapered Bushing Installation

12. Tighten the capscrews evenly and progressively in rota-
tion to 5 ft. Ibs. (7 Nm) for 600S and 9 ft. Ibs. (12 Nm) for
6005J/660SJ.

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

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

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

PISTON

TAPERED
BUSHING

/

9 CAPSCREW
BRASS SHAFT— ©

Figure 5-59. Seating the Tapered Bearing
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14. Rotate the capscrews evenly and progressively in
rotation to 5 ft. Ibs. (7 Nm) for 600S and 9 ft. Ibs. (12 Nm)
for 600SJ/ 660SJ.

15. Remove the cylinder rod from the holding fixture.

NOTICE

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

p 2222 KKK

PISTON REF.

Figure 5-60. Hydrolock Piston Seal Installation

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

HYDROLOCK .
SEAL O-RING

BACKUP
RING

GUIDELOCK

RN
RS Q> \

/NN,

Figure 5-61. Piston Seal Kit Installation
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17. Position the cylinder barrel in a suitable holding fixture.

NOTICE

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

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

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

e PISTON
ROD
/ SPACER
o ROD
@g@,
22
Figure 5-62. Rod Assembly Installation

BARREL

@ HEAD
I

20. Apply JLG Threadlocker P/N 0100011 to the socket head
capscrews and secure the cylinder head gland using the
washer ring and capscrews. Torque capscrews to 40 ft.
Ibs. (55 Nm).

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

3121202



SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

Steer Cylinder (USA Built Machines, SN 0300087000
through 0300142634)

DISASSEMBLY

NOTICE

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

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

A WARNING

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

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

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

ROD SUPPORT

PROTECTED ROD CLAMP

Figure 5-63. Cylinder Barrel Support
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4. Using a hook spanner, loosen the spanner nut retainer
and remove spanner nut from cylinder barrel.

CYLINDER BARREL

SPANNER NUT

HOOK SPANNER

Figure 5-64. Spanner Nut Removal

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

NOTICE

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

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

ROD SUPPORT

SUPPORT TABLE

Figure 5-65. Cylinder Rod Support
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5-34

1683208 D

(U, I SR VU NG R

Locknut
Piston
Seal
0-ring
Barrel

S PPN

14 (3
o &
S
T,
Rod 1.
Head 12.
0-ring 13.
BackupRing 14.

0. RetainingRing

Rod seal
SpannerNut
WiperRing
Bushing

Figure 5-66. Steer Cylinder USA Built Machines, SN 0300087000

through 0300142634)
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10.
11.

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

Remove Locknut from the piston rod.

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

Remove and discard the piston seal.

Remove the rod from the holding fixture. Remove the
cylinder head gland. Discard the o-ring, backup ring,
retainer ring, rod seal and wiper seal.

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

6. Inspect threaded portion of barrel for damage. Dress
threads as necessary.

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

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

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

10. Inspect cylinder head outside diameter for scoring or
other damage and ovality and tapering. Replace as nec-
essary.
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11.

NOTE:

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 prior to bearing
installation.

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

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

STEEL

BUSHING COMPOSITE

BEARING

ARBOR m

12,

13.

14.

15.

Figure 5-67. Composite Bearing Installation

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

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

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

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

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

NOTE: Apply alight film of hydraulic oil to all components prior to
assembly.

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

ROD SEAL

Seal Tool#

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

CYLINDER HEAD

Figure 5-68. Rod Seal Installation

NOTICE

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

BACKUP
O-RING  RING

RETAINER
RING

SEAL

WIPER
SEAL

Figure 5-69. 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.

O@

=

WIPER
SEAL CYLINDER
HEAD
MALLET

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

Figure 5-70. Wiper Seal Installation

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

CYLINDER

HEAD
O-RING

BACKUP
RING

Figure 5-71. Installation of Head Seal Kit

4. |Install spanner nut onto rod. Carefully install the head
gland on the rod, ensuring that the wiper seal and rod
seal 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 and hand

tight, ensuring that the o-ring and backup ring are not
damaged or dislodged.
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7. Install locknut onto the piston rod. 10. Position the cylinder barrel in a suitable holding fixture.

8. Remove the cylinder rod from the holding fixture.
Y I NOTICE

9. Place new piston seal in the outer piston diameter  gyrpemE CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER ROD,
groove. (A tube, with L.D. slightly larger than the O.D.of - yeap anD PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD
the piston is recommended to install the solid seal). CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

11. With barrel clamped securely, and while adequately sup-
| porting the rod, insert the piston end into the barrel cyl-
| SEAL inder. Ensure that the piston loading piston seal is not
|
\

damaged or dislodged.

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

;

13. Secure spanner nut.into the cylinder barrel. Torque nut
to 57-63 ft. Ibs. (77-85 Nm).

14. 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, if applica-

coN T T ble.

N

Figure 5-72. Piston Seal Kit Installation
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Steer Cylinder (USA Built Machines, SN 0300142635
through 0300171769 & China Built Machines SN
B300000100 through B300000969)

DISASSEMBLY

NOTICE

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

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

A WARNING

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

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

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

ROD SUPPORT

PROTECTED ROD CLAMP

BARREL CLAMP

Figure 5-73. Cylinder Barrel Support
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4. Using a hook spanner, loosen the spanner nut retainer
and remove spanner nut from cylinder barrel.

CYLINDER BARREL

SPANNER NUT

HOOK SPANNER

Figure 5-74. Spanner Nut Removal

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

NOTICE

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

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

ROD SUPPORT

SUPPORT TABLE

Figure 5-75. Cylinder Rod Support
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*Torque to 150-180 ft. Ibs. (203-244 Nm). /(3
**Torque to 57-63 ft. Ibs. (77-85 Nm). 144®

1001097242 C

1. Piston 6. Rod 11. RetainerRing
2. Seal 7. Head 12. WiperSeal
3. 0-ring 8. 0-ring 13. SpannerNut
4. Setscrew 9. BackupRing 14. Bushing

5. Barrel 10. RodSeal

Figure 5-76. Steer Cylinder (USA Built Machines, SN 0300142635 through
0300171769 & China Built Machines, SN B300000100 through B300000969)
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10.
11.

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

Remove the setscrews from the piston.

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

Remove piston seals and discard o-ring.

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

CLEANING AND INSPECTION

1.

10.

5-40

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

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

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

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

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

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

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

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

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

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

11.

NOTE:

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 prior to bearing
installation.

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

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

STEEL
BUSHING

COMPOSITE
BEARING

ARBOR m

12,

13.

14.

15.

Figure 5-77. Composite Bearing Installation

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

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

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

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

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

NOTE: Apply alight film of hydraulic oil to all components prior to
assembly.

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

ROD SEAL
Seal Tool#
1" #7004275
11/2" #7002476
2" #7002826

CYLINDER HEAD

Figure 5-78. Rod Seal Installation

NOTICE

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

BACKUP
O-RING - RING

RETAINER
RING

SEAL

WIPER
SEAL

Figure 5-79. 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.

SEAL CYLINDER
AD

MALLET

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

Figure 5-80. Wiper Seal Installation

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

head.
CYLINDER
HEAD

O-RING \

: RETAINER

RING
W
BACKUP
RING

Figure 5-81. Installation of Head Seal Kit

4. |Install spanner nut onto rod. Carefully install the head
gland on the rod, ensuring that the wiper seal and rod
seal 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 and hand
tight, ensuring that the o-ring is not damaged or dis-
lodged. Torque to 150-180 ft.Ibs. (203-244 Nm).

7. |Install the setscrews on the piston.

8. Remove the cylinder rod from the holding fixture.
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9. Place new piston seals and O-ring in the outer piston
diameter grooves. (A tube, with I.D. slightly larger than
the O.D. of the piston is recommended to install the

solid seal).

SEAL O-RING cpaL

17

Figure 5-82. Piston Seal Kit Installation
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10. Position the cylinder barrel in a suitable holding fixture.

NOTICE

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

11. 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 piston
seals are not damaged or dislodged.

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

13. Secure spanner nut into the cylinder barrel. Torque nut
to 57-63 ft. Ibs. (77-85 Nm).

14. 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, if applica-
ble.
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Telescope Cylinder

DISASSEMBLY

NOTICE

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

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

A WARNING

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

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

3. Remove capscrews and valve assembly from the barrel
end. Discard o-rings.

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

ROD SUPPORT

PROTECTED ROD CLAMP

BARREL CLAMP

Figure 5-83. Cylinder Barrel Support
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5. Mark cylinder head and barrel with a center punch for
easy realignment. Using an allen wrench, loosen the cyl-
inder head retainer capscrews, and remove capscrews
from cylinder barrel.

BARREL

WASHER

CAPSCREW

Figure 5-84. Capscrew Removal

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

NOTICE

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

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

ROD SUPPORT

SUPPORT TABLE

Figure 5-85. Cylinder Rod Support
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%

*Torque to 9 ft. Ibs. (12 Nm).

**Torque to 40 ft. Ibs. (55 Nm).
***Torque to 129 ft. Ibs. (175 Nm).

/ 1683618 G
1683620 F
1. Barrel 6. Spacer 11. Capscrew 16. BackupRing 21. WearRing
2. Rod 7. Valve Assembly 12. Capscrew 17. WearRing 22. (apscrew
3. Head 8. Plug 13. WiperSeal 18. 0-ring
4, Piston 9. (apscrew 14. RodSeal 19. BackupRing
5. TaperedBushing  10. WasherRing 15. 0-ring 20. T-Seal

Figure 5-86. Telescope Cylinder
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8. Using suitable protection, clamp the cylinder rod in a
vise or similar holding fixture as close to the piston as
possible.

9. Remove capscrews from drilled holes.

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

11. Remove the bushing from the piston.

( PISTON
TAPERED
BUSHING
| /. N CAPSCREW
RN
N 1o
! va\®
Sl
R0
o\ O\
Figure 5-87. Tapered Bushing Removal

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

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

14. Remove the capscrew from the piston spacer. Remove
the piston spacer from the rod.

15. Remove the rod from the holding fixture. Remove the

cylinder head gland. Remove capscrews and washer
ring, discard the o-ring, backup ring, rod seal, wear rings
and wiper seal.
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CLEANING AND INSPECTION

1.

10.

11.

12,

13.

14.

15.

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

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

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

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

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

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

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

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

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

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

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

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

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

c. Lubricate inside of steel bushing prior to bearing
installation.

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

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

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

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

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

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

NOTE:

seal kit is used. See your JLG Parts Manual.

Apply a light film of hydraulic oil to all components prior to
assembly.

1. A special tool is used to install a new rod seal into the

applicable cylinder head gland groove.

ROD SEAL
Seal Tool#

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

CYLINDER HEAD

Figure 5-88. Rod Seal Installation

NOTICE

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

WIPER
SEAL

&
LI \/< ﬁ;jﬁ

POLY BACKUP WEAR
SEAL RING O-RING RING

< WS
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Figure 5-89. Cylinder Head Seal Installation

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

WEAR
SEAL

SEAL CYLINDER
AD
MALLET

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

Figure 5-90. Wiper Seal Installation

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

CYLINDER

O" RING HEAD

BACKUP
RING

Figure 5-91. Installation of Head Seal Kit

4. 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 applica-
ble.

5. Carefully slide the spacer onto the rod. Secure the
spacer onto rod with the capscrew.

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

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

3121202



SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

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

9. Thread piston onto rod until it abuts the spacer end and PISTON

install the tapered bushing.

NOTE: When installing the tapered bushing, piston and mating

end of rod must be free of oil. BUSHING
10. Assemble the tapered bushing loosely into the piston /
and insert capscrews through the drilled holes in the
bushing and into the tapped holes in the piston. ~——  CAPSCREW
N0
PISTON BRASS SHAFT
Figure 5-93. Seating the Tapered Bearing
/ TAPERED 13. Rotate the capscrews evenly and progressively in
ROD BUSHING rotation to 9 ft. Ibs. (12 Nm).
CAPSCREW 14. Remove the cylinder rod from the holding fixture.

15. Place new 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).

Figure 5-92. Tapered Bushing Installation BACKUP  T_sEAL  WEARRING
O-RING  RING
11. Tighten the capscrews evenly and progressively.in rota- \ /

tion to 9 ft. Ibs. (12 Nm).

L\ X / / /
12. After the screws have been torqued, tap the tapered a j 4 ) —

bushing with a hammer (16 to 24 0z.) and brass shaft %

(approximately 3/4 in. in diameter) as follows: ﬁ-‘ =L = -_/_-_-_n ——

a. Place the shaft against the cylinder rod and in \ [LL] /%/ LLL]
contact with the bushing in the spaces between the : : : | |
capscrews.

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

Figure 5-94. Piston Seal Kit Installation
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16.

EXTREME
HEAD, AN

Position the cylinder barrel in a suitable holding fixture.

NOTICE

CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER ROD,
D PISTON. AVOID PULLING THE ROD OFF-CENTER, WHICH COULD

CAUSE DAMAGE TO THE PISTON AND CYLINDER BARREL SURFACES.

17.

18.

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

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

e PISTON
ROD
SPACER
/ / HEAD
BARREL \@ WASHER RING
N
K2 ROD
%0
NICPN
/%% Q &
e
CAPSCREW 1
®
Figure 5-95. Rod Assembly Installation
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19.

20.

21.
22,

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

40 ft. Ibs. (55 Nm).

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

Install o-ring plug onto the rod assembly.

Install the valve assembly back onto the rod using cap-
screws. Torque capscrews to 9 ft. [bs. (12 Nm).
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5.5 (CYLINDER REMOVAL AND INSTALLATION

Main Boom Telescope Cylinder Removal

1. Place machine on a flat and level surface, with main
boom in the horizontal position.

2. Shut down engine. Support main boom basket end with
a prop. (See Figure 5-96.)

NOTICE

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

3. Tag and disconnect hydraulic lines to telescope cylinder.
Use a suitable container to retain any residual hydraulic
fluid. Cap hydraulic lines and ports.

4. Remove the hardware securing cover plate on bottom
of the base boom section and remove cover.

NOTE: Do not allow cable to rotate. This may damage the cable.

5. Clamp both threaded ends of cable to prevent rotation.
Note: Do not clamp on threads. Remove jam nuts and
loosen adjustment nuts so there is slack in the cables.
(See Section 4 - Boom & Platform).

6. Remove the hardware securing push bar to turntable
and telescope cylinder.

7. Using a suitable brass drift, carefully drive the push bar
pins from the telescope cylinder rod and turntable.

8. Remove hardware securing cable adjustment block to
aft end of the base boom section and remove block.

9. Remove hardware securing telescope cylinder to aft end
of the mid boom section.

NOTICE

WHEN REMOVING THE TELESCOPE CYLINDER FROM THE BOOM, IT MAY BE
NECESSARY AT SOME POINT TO TURN THE CYLINDER SLIGHTLY IN ORDER TO
CLEAR ASSEMBLIES MOUNTED WITHIN THE BOOM. CARE MUST BE TAKEN TO
MOVE THE CYLINDER SLOWLY INTO POSITION: DAMAGE TO COMPONENTS MAY
RESULT FROM FORCIBLE IMPACT WITH THESE ASSEMBLIES.

10. Remove bolts securing cable attach bar to top of fly
boom section.

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

12. Carefully remove the telescope cylinder and sheave
assembly. Place telescope cylinder on a suitable trestle.
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Main Boom Telescope Cylinder Installation

1. Route extend cables around extend sheave and secure
cables to the telescope cylinder.

2. |Install extend cables mounting blocks to threaded ends
of cables. Loosely install nuts and jam nuts onto the
threaded end of cables.

NOTE: When installing cables care must be taken not to twist or
cross the cables.

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 boom assembly.

4. |Install extend cable mounting blocks to threaded ends
of cables. Loosely install nuts and jam nuts onto the
threaded ends of cables.

NOTE: When installing cables, care must be taken not to twist or
cross the cables.

5. 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 boom assembly.

NOTICE

WHEN INSERTING THE TELESCOPE CYLINDER INTO THE BOOM, IT MAY BE NEC-
ESSARY AT SOME POINT TO TURN THE CYLINDER SLIGHTLY IN ORDER TO
CLEAR ASSEMBLIES MOUNTED WITHIN THE BOOM. CARE MUST BE TAKEN TO
MOVE THE CYLINDER SLOWLY INTO POSITION: DAMAGE TO COMPONENTS MAY
RESULT FROM FORCIBLE IMPACT WITH THESE ASSEMBLIES.

6. Carefully install the telescope cylinder barrel end sup-
port into slots in mid boom and secure with blocks and
bolts. Apply JLG Threadlocker P/N 0100019 on bolts.

7. Align holes in aft end of the fly boom section with holes
in cable mounting block, then secure with mounting
hardware.

8. Align holes in aft end of the base boom section with
holes in cable mounting block, then secure with mount-
ing hardware.

9. Remove cylinder port plugs and hydraulic line caps and
correctly attach lines to cylinder ports.

10. Align holes in rod end of the telescope cylinder with
holes in push bar. Install push bar pin and secure with
mounting hardware.

11. Align holes in push bar with holes in turntable. Install
push bar pin and secure with mounting hardware.

12. Boom cables must be torqued after installation of the
telescope cylinder. (See Section 4.11, Boom Rope Torqu-
ing Procedures).

5-49



SECTION 5 - BASIC HYDRAULICS INFORMATION & SCHEMATICS

@ BOOM AT
{ HORIZONTAL

Figure 5-96. Boom Positioning and Support

Main Boom Lift (y|inder Removal 4. Disconnect, cap and tag the main boom lift cylinder
hydraulic lines and ports.

1. Plac.e the machine on a flat and |?Ve| surfaf:e. Start th? 5. Remove barrel end attach pin retaining hardware. Using
engine and place the main boom in the horizontal posi- a suitable brass drift drive out the barrel end attach pin
tion. Shut down engine and prop the boom. (See Figure from the turntable.

5-96.)

2. Remove the hardware retaining the cylinder rod attach
pin to the boom. Using a suitable brass drift, drive out
the cylinder rod attach pin.

6. Remove the cylinder from the turntable and place in a
suitable work area.

)

e

3. Using auxiliary power, retract the lift cylinder rod com-
pletely.
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Main Boom Lift Cylinder Installation

1.

3.

Install lift cylinder in place using suitable slings or sup-
ports, aligning attach pin mounting holes on the turnta-
ble.

Using a suitable drift, drive the barrel end attach pin
through the mounting holes in the lift cylinder and the
turntable. Secure in place with the pin retaining hard-

ware.

Remove cylinder port plugs and hydraulic line caps and
correctly attach lines to cylinder ports.
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Using auxiliary power, extend the cylinder rod until the
attach pin hole aligns with those in the boom. Using a
suitable soft mallet, drive the cylinder rod attach pin
through the boom and lift cylinder. Secure the pin in
place with attaching I:\ardware.

PN o N

Remove boom prop and overhead crane. Activate
hydraulic system.

Using all applicable safety precautions, operate the
boom functions. Check for correct operation and
hydraulic leaks. Secure as necessary.

Check fluid level of hydraulic tank and adjust as neces-
sary.
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Master Cylinder Removal

1. Place the machine on a flat and level surface. Start the
engine and place the main boom in the horizontal posi-
tion. Shut down engine and prop the boom. (See Figure
5-96.)

2. Remove the hardware retaining the cylinder rod attach
pin to the boom. Using a suitable brass drift, drive out
the cylinder rod attach pin.

IN

3. Using an adequate supporting device, support the mas-
ter cylinder so it doesn't fall when the retaining pins are
removed.

4. Remove the hardware retaining the cylinder barrel end
attach pin to the turntable. Using a suitable brass drift,

drive out the cylinder barrel end attach pin.
. N

A

5. Remove the cylinder from the turntable and place in a

suitable work area.
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1.

a.

Master Cylinder Installation

Install master cylinder in place using suitable slings or
supports, aligning attach pin mounting holes on the
turntable.

Using a suitable drift, drive the barrel end attach pin
through the mounting holes in the master cylinder and
the turntable. Secure in place with the pin retaining
hardware.

Using auxiliary power, extend the cylinder rod until the
attach pin hole aligns with those in the boom. Using a
suitable soft mallet, drive the cylinder rod attach pin
through the boom and master cylinder. Secure the pin
in place with attaching hardware.

r
P
NN
M

Using all applicable safety precautions, operate the mas-
ter cylinder. Check for correct operation and hydraulic
leaks. Secure as necessary.
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R M1 System Pressure 10,000 PSlor 600 Bar Gauge
Troubleshooting PortA 9/16-18 O-ringFitting
GAUGE INSTALLATION M2 System PrePssutrg 10,000 PSlor 600 Bar Gauge
It will be necessary to install a high pressure gauge into the or 9/16-18 O-ringFitting
system pressure gauge ports to check the setting of the high M3 Charge Pressure 1000 PSlor 60 Bar Gauge
pressure relief valves. 9/16-18 O-ring Fitting or Tee
Measuring the charge pump inlet vacuum will help locate intoCharge PressureFiIterO.ut-
restrictions in the inlet lines, filter, etc. letLine
. o . L1 Case Pressure 1000 PSlor 60 Bar Gauge
Case pressure readings can help locate restrictions in the L2 - —
return lines, oil cooler, and return filter. }-1/16-12 O-ringFFitting
PORT 'S™ S Charge Pu\r;]plnlet Vacuum Gauge
CHARGE PUMP INLET acuw Teeinto Charge Pumplnlet
GAGE PORT M1: Line
PORT A" M4 Servo Pressure 1000 PSlor 60 Bar Gauge
SYSTEM PRESSURE 9
PORT "L1": 9/16-18 O-ring Fitting
Al
c Gi%g%%g-rr Ma: M5 Servo Pressure 1000 PSlor 60 Bar Gauge
0914 SERVO PRESSURE 9/16-18 O-ringFitting
T 1
O
oN—
o -]
o ﬁ/
GAGE PORT M3: ! *H‘
CHARGE PRESSURE A PORT "L2"
GAGE PORT M2: CASE OUTLET (ALT)
PORT “B” GAGE PORT M5:
SYSTEM PRESSURE SERVO PRESSURE
CHECK
CONTROL INPUT CHECK CHECK
(LINKAGE, — OK—>»| SERVO PRESSURE |— OK—>»| SYSTEM PRESSURE|™ ]
PRESSURE, DIFFERENTIAL DIFFERENTIAL
CURRENT)
| MORE THAN MORE THAN
20 PSI 50 PSI
DEFECTIVE +
¢ ADJUST
REPAIR OR | ADJUST CONTROL | SWASHPLATE OK
REPLACE ‘ NEUTRAL
UNABLE TO
ADJUST
REPLACE REPLACE
CONTROL PUMP <

Figure 5-97. Troubleshooting - Neutral Difficult or Impossible to Find
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CHECK OIL INSPECT INSPECT 'NPSUP,\'AEST CHECK
LEVELIN [— OK-—» HEAT — OK —/» INLET — OK —/5» BYPASS — OK —p» SYSTEM |— OK
RESERVOIR EXCHANGER FILTER VALVE PRESSURE
LOW DEFECTIVE CLOGGED DEFECTIVE HIGH
FILLTO REDUCE
PROPER RREEPF/.A‘L',F;COER REPLACE RREEPFf\L'iC?ER MACHINE
LEVEL LOAD
REPAIR
TRANSMISSION
(PUMP &
MOTOR) |€—
Figure 5-98. Troubleshooting - System Operating Hot
INSPECT SYSTEM
CHECK CONTROL L ok > CHECK/RELIEF —— OK —> INSPECT CONTROL
LINKAGE OK VALVES OR CHARGE OK VALVE
CHECK VALVES
DEFECTIVE DEFECTIVE DEFECTIVE
REPAIR OR REPAIR OR REPAIR OR
REPLACE REPLACE REPLACE
Figure 5-99. Troubleshooting - Transmission Operates in One Direction Only
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CHECK INSPECT INSPECT
CHARGE —— OK —» CONTROL — OK—»> PUMP —— OK —» INSPECT ORIFICE CONTROL
PRESSURE VALVE BY-PASS

DEFECTIVE DEFECTIVE DEFECTIVE

LOW IN REPAIR OR REPAIR OR REPAIR OR

NEUTRAL REPLACE REPLACE REPLACE

OK
LOW IN NEUTRAL & FORWARD
OR REVERSE
Y \

INSPECT INSPECT INSPECT INSPECT REPLACE
CHARGE RELIEF CHARGE RELIEF |__ INLET - CHARGE | TRANSMISSION |
VALVE AT PUMP VALVE AT PUMP oKk FILTER OK— PUMP OK = (PUMP & MOTOR)

DEFECTIVE DEFECTIVE CLOGGED DEFECTIVE

REPAIR OR REPAIR OR REPLACE REPAIR OR

REPLACE REPLACE REPLACE
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Figure 5-100. Troubleshooting - System Response is Sluggish
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CHECK OIL LEVEL CHECK CONTROL INSPECT PUMP CHECK CHARGE
IN RESERVOR  |— OK — LINKAGE — OK— | Bypassvawve |~ OK—> PRESSURE
T T T
LOW DEFECTIVE DEFECTIVE
LOW IN
NEUTRAL
FILL TO PROPER REPAIR OR REPAIR OR &
LEVEL REPLACE REPLACE FORWARD
OR REVERSE LOW IN v
NEUTRAL
CHECK SYSTEM
A4 v PRESSURE
INSPECT CHARGE
OK— INSPE%L'\aEARGE <« OK— INSPECT INLET < OK—| RELEF VALVE
AT PUMP
DEFEICTIVE CLO(IEGED DEFEICTIVE
REPAIR OR REPLACE REPAIR OR
REPLACE REPLACE
\
REPLACE INSPECT SYSTEM INSPECT
L3 | TRANSMISSION |<€——— CHECKRELEEF |« INSPECT ORIFICE |€— OK— CONTROL
(PUMP & MOTOR) VALVE
T T
DEFECTIVE DEFECTIVE DEFECTIVE
REPAIR OR REPAIR OR REPAIR OR
REPLACE REPLACE REPLACE

Figure 5-101. Troubleshooting - System Will Not Operate in Either Direction

Inspections and Adjustments

CHECK/HIGH PRESSURE RELIEF VALVES

The system check/relief valves have the dual purpose of pro-
viding make-up oil during by-directional rotation and provid-
ing protection from system over pressure. When the problem
occurs in one direction only, interchange the check/relief
valves to see if the problem changes to the other direction. If
so, one check/relief valve cartridge is either malfunctioning or
does not have the proper setting.
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A CAUTION

THE RELIEF VALVES ARE FACTORY SET AND SHOULD NOT
BE TAMPERED WITH EXCEPT FOR REPLACING THE ENTIRE
CARTRIDGE. DISASSEMBLY MAY CHANGE THE SETTING
AND CAUSE ERRATIC UNIT OPERATION OR PREMATURE
FAILURE.

PUMP CHARGE RELIEF VALVE

If charge pressure is low (less than 220 psi [15.2 Bar] above
case pressure), the charge relief valve should be inspected.
Inspect for foreign material holding the poppet open, and for
scoring or wear on the poppet and seat in the housing. Adjust-
ments of the charge pressure is accomplished by changing the
shim thickness behind the spring.

Jp——
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ELECTRICAL DISPLACEMENT CONTROL ORIFICES

NOTE: The pump should have two control orifices located under

the servo covers.

With a 7/16” wrench, remove the five bolts from the
servo cover opposite the neutral adjustment (cover
without the adjustment screw).

2. With a 7/32" internal wrench, remove and inspect the

orifice.

3121202

Remove the bolts from the servo cover on the neutral
adjustment side. Install a spacer or sprocket, approxi-
mately 0.75 in. (19 mm) long, under the servo cover
opposite the neutral adjustment.

Re-install the bolts and tighten until the servo cover on
the neutral adjustment side of the pump separates
0.125 in. (3 mm) from the housing. Turn the cover and
remove and inspect the orifice.

The Displacement Control may first have to be removed in
order to rotate the servo cover.

Remove spacer, re-install orifices, gaskets, and covers.

Torque grade 5 bolts 8 to 11 ft.Ibs. (10.8 to 14.9 Nm) and
grade 8 bolts 11 to 13 ft.lbs. (14.9 to 17.8 Nm).
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SWASHPLATE NEUTRAL ADJUSTMENT

1. Using a low pressure line (500 psi [35 Bar] min.), cross
port servo port F to servo port G. This removes the
effects of any control pressure on the servo piston.

2. Install pressure gauges (10,000 psi [690 Bar]) in the sys-
tem pressure gauge ports. Start the engine and slowly
accelerate to normal operating RPM.

3. Remove the protective cap and loosen the servo lock
nut while holding the servo adjustment screw in posi-
tion.

4. Turn the servo adjustment screw until the two sys-
tem pressure gauge readings are equal.

5. Turn the servo adjustment screw clockwise until one
of the system pressures starts to increase.

6. Noting the amount of rotation, turn the servo adjust-
ment screw counter-clockwise until the other system
pressure starts to increase.

7. Turn the servo adjustment screw clockwise half the
amount of rotation noted above.
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8. While holding the servo adjustment screw from turning,
torque the servo lock nut 13 to 18 ft.lbs. (17.6 to 24.4
Nm). Stop the engine, install a new protective cap,
remove the servo cross-port line, and proceed to the
appropriate control adjustment.

EDC NEUTRAL ADJUSTMENT

1. Remove the electrical connector at the EDC. Remove the
servo cross port line (installed while making the swash
plate neutral adjustment) and install a 0 to 300 PSI (0 to
21 BAR) gauge in each servo port.

A WARNING

THE FOLLOWING PROCEDURE MAY REQUIRE THE MACHINE TO BE DISABLED
(WHEELS RAISED OFF THE GROUND, WORK FUNCTION DISCONNECTED, ETC.)
WHILE PERFORMING THE PROCEDURES IN ORDER TO PREVENT INJURY TO THE
TECHNICIAN AND BYSTANDERS.

2. Start the engine and accelerate to normal operating
RPM.

3. Loosen lock nut with 1/2” wrench and slowly rotate the
neutral adjustment screw, with 5/32” internal hex
wrench, until the pressure is equal on both servo
gauges.

4. Slowly rotate the neutral adjustment screw until one of
the servo gauges starts to increase in pressure.

5. Noting the amount of rotation, slowly rotate the neutral
adjust screw in the opposite direction until the other
servo gauge begins to increase in pressure.

6. Turn the neutral adjust screw back one - half the amount
noted above. Hold the neutral adjust screw and torque
the lock nut to 25 to 30 in.lbs. (2.8 to 3.4 NM).

7. Stop the engine. Connect the control input. Remove the
servo pressure gauges. Return the machine to normal
operating condition. Restart the engine and assure that
the hydrostatic system is in neutral.
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Minor Repair and Rephcement 1. Remove the retaining ring from the housing.

Minor repairs may be performed, following the procedures in
this section.

Cleanliness is a primary means of assuring satisfactory trans-
mission life, on either new or repaired units. Cleaning parts by
using solvent wash and air drying is usually adequate. As with
any precision equipment, all parts must be kept free of foreign
materials and chemicals.

Protect all exposed sealing surfaces and open cavities from
damage and foreign material.

It is recommended that all gaskets and O-rings be replaced.
Lightly lubricate all O-rings with clean petroleum jelly prior to
assembly. All gasket sealing surfaces must be cleaned prior to
installing new gaskets.

Charge Pump and
Auxiliary Pump Mounting Pad

Charge Check an\ d
High Pressure Relief

Valves

Bypass Valve

Charge Relief Valve

2. Carefully remove the seal from the housing bore. The
face of the seal may be punctured with a sharp instru-
ment (such as a screw driver) to aid in prying the seal
out, or a slide hammer type puller may be used to
remove the seal. Care must be taken so as not to dam-
age the housing bore or shaft. Once removed, the seal is
not reusable.

Shaft Seal
Fiter Adapter

Control

Figure 5-102. Variable Displacement Pump

SHAFT SEAL

Lip type shafts are used on Series 40 - M46 pumps and motors.
These seals can be replaced without major disassembly of the
unit. However, replacement of the shaft seal requires removal
of the pump from the machine.

o |

3. Prior to installing the new seal, inspect the sealing area
on the shaft for rust, wear, or contamination. Polish the
sealing area on the shaft if necessary.

4. Wrap the spline or key end of the shaft with thin plastic
to prevent damage to the seal lip during installation.
Lubricate the inside diameter of the new seal with
petroleum jelly.
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NOTE:

The outside diameter of the seal may be lightly coated with
sealant (such as Loctite High Performance Sealant #59231)
prior to installation. This will aid in preventing leaks caused
by damage to the housing seal bore.

Slide the new seal over the shaft and press it into the
housing bore. Be careful not to damage seal. A seal
installer tool can be made to aid in installing the seal.

l«——2.75———»|

6.

Reinstall the seal retaining ring.

BYPASS VALVE (PUMP)

1.

Unscrew the bypass valve from the housing. Inspect the
valve and mating seat for damage or foreign material. It
is recommended that the O-ring and back - up ring be
replaced.

NOTE:
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Bypass valves are available with integral bypass orifices for
specific applications. Refer to the appropriate Service Parts
Manual for more information.

Reinstall the bypass valve into the housing. Torque to 7
to 10 ft. Ibs. (9.5-13.6 Nm).

CHARGE CHECK AND HIGH PRESSURE RELIEF
VALVES

Remove the charge check and high pressure relief valve
hex plug.

Remove the spring and check poppet or valve cartridge
from the housing. Inspect the valve and mating seat in
the housing for damage or foreign material. It will be
necessary to replace the housing if the seat is damaged.
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3. Several designs of charge check and high pressure relief 2,

valves have been used. Do not attempt to mix different
vintage parts.

=

The appropriate check valve kit and/ or check and relief
valve kit should be used. Refer to appropriate Service
Parts Manual.

NOTE: Always replace ball type charge check valves with the pop-

pet type.

3.

4. Reinstall the valve cartridge, spring, and plug (with O-
ring) into the housing. Torque the plug to 30 to 70 ft. Ibs.
(41 to 95 Nm).

Remove the spring and poppet from the housing. Do
not alter the shims or interchange parts with another
valve. Inspect the poppet and mating seat in the end
cap for damage or foreign material.

——

Reinstall the poppet, spring, and plug (with shims and
O-ring).into the housing. Torque the plug to 30 to 70 ft.
Ibs.(41 to 95 Nm).

ELECTRICAL DISPLACEMENT CONTROLS (EDC)

A CAUTION

THE RELIEF VALVES ARE FACTORY SET AND SHOULD NOT
BE TAMPERED WITH EXCEPT FOR REPLACING THE ENTIRE
CARTRIDGE. DISASSEMBLY MAY CHANGE THE SETTING
AND CAUSE ERRATIC UNIT OPERATION OR PREMATURE
FAILURE.

1.

CHARGE PRESSURE RELIEF VALVE

1. Remove charge relief valve hex plug.
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A CAUTION

THE REMOVAL OF ANY PORTION OF THE CONTROL MECH-
ANISM MAY RESULT IN LOSS OF NEUTRAL, WHICH WILL
NECESSITATE READJUSTMENT.

Remove the four control mounting screws using an
internal hex wrench (3/16").
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2.

Carefully lift the control off the pump housing.

3.
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Remove the control inlet screen plug from the inlet pas-
sage next to the control sleeve bore, using an internal
hex wrench (5/32").

The control orifice plugs are located in threaded pas-
sages under the servo piston cover. Remove the servo
piston cover and gasket, and remove the orifice plugs
using an internal hex wrench (7/32").

6.

7.

Replace the O-ring on the bottom of the control hous-
ing.Lightly lubricate all O-rings with clean petroleum

jelly prior to assembly. The control spool and sleeve are
amatched set and are not available separately.

Reinstall the control orifice plugs into their passages and
replace the servo piston covers.

Install the control inlet screen plug and torque to 20 to
30 inbs. (2.2 to 3.4 Nm). Always install a screen plug
(with a 0.156" (3.96 mm.) thru hole) when servicing ear-
lier production pumps. Pumps prior to date c ode 86 - 14
use a plug with a thread that is different from later units.
Refer to the Service Parts Manual for plug part numbers.
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9. Align the control sleeve so its slot will engage the swash
plate feedback pin (slot positioned toward the pump
cover) and insert the sleeve into the housing. Carefully
align the control spool with the sleeve and install the
control onto the pump housing. Install the four mount-
ing screws and torque to 10 to 11 ft.Ibs. (13 to 14 Nm).

10. Install the four cover screws and torque to 18 to 24 in.
Ibs. (2.0 to 2.7 Nm).

11. Readjust the neutral position of the control. Refer to the
instructions in the Inspections and Adjustment.

3121202

5.7 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.
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5.8 PRESSURE SETTING PROCEDURES

NOTICE

COLD TEMPERATURES HAVE A SIGNIFICANT IMPACT ON PRESSURE READINGS.
JLG INDUSTRIES, INC. RECOMMENDS OPERATING THE MACHINE UNTIL THE
HYDRAULIC SYSTEM HAS WARMED TO NORMAL OPERATING TEMPERATURES
PRIOR TO CHECKING PRESSURES. JLG ALSO RECOMMENDS USING A CALI-
BRATED GAUGE. PRESSURE READINGS ARE ACCEPTABLE IF WITHIN +/- 5% OF
SPECIFIED PRESSURES.

To ensure all pressures are set correctly, the following proce-
dures must be followed in order.

1.

2
3.
4

All applicable steps must be followed.
Set up of the function pump.
Adjustments Made at the Main Valve Block.

Adjustments Made at the Platform Valve Block.

Main Relief, Steer, Swing and Lift Down

1.

10.
11.
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Install pressure gauge at quick disconnect on port MP
on main valve

With the aid of an assistant, activate telescope in.

While monitoring pressure gauge, adjust main relief to
3000 PSI (206.85 Bar).

With the aid of an assistant, activate steer left.

While monitoring pressure gauge, adjust steer left relief
to 1800 PSI (124.1 Bar).

With the aid of an assistant, activate steer right.

While monitoring pressure gauge, adjust steer right
relief to 1800 PSI (124.1 Bar).

With the aid of an assistant, activate swing left or right.

While monitoring pressure gauge, adjust swing relief to
1700 PSI(117.2 Bar).

With the aid of an assistant, activate lift down.

While monitoring pressure gauge, adjust lift down relief
to 1200 PSI (82.7 Bar).

Platform Level

1.

Install pressure gauge at quick disconnect on port M3
on main valve.

With the aid of an assistant, activate platform level for-
ward.

While monitoring pressure gauge, adjust platform level
relief to 2800 PSI (193.06 Bar).

Install pressure gauge at quick disconnect on port M4
on main valve.

With the aid of an assistant, activate platform level back-
ward.

While monitoring pressure gauge, adjust platform level
relief to 1800 PSI (124.11 Bar).
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Articulating Jib Boom (If Equipped)

1.

Install pressure gauge at quick disconnect on articulat-
ing valve.

With the aid of an assistant, activate articulating jib up.

While monitoring pressure gauge, adjust articulating jib
up relief to 1500 PSI (103 Bar).

With the aid of an assistant, activate articulating jib
down.

While monitoring pressure gauge, adjust activate articu-
lating jib down relief to 1200 PSI (83 Bar).

ARTICULATING JIB BOOM

1200 PSI. (83 Bar)

ARTICULATING JIB BOOM

DOWN RELIEF

UP RELIEF
1500 PSL. (103 Bar)

Figure 5-103. Articulating Jib Boom Pressure
Adjustments
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4 Wheel Steer (If Equipped)

1.

At the platform console using the steer select switch
activate " 2 wheel steer”.

Install a pressure gauge in port MP on main control
valve.

With the aid of an assistant, activate steer left and right,
adjust front steer relief valve to 2500 PSI (172.4 Bar). This
pressure only affects the front axle.

At the platform console using the steer select switch
activate “crab” or “coordinated” steer.

At the main control valve block disconnect the wire din
connectors on the front steer valve. When steer is acti-
vated only the rear steer will work.

Install a pressure gauge in port MP on main control
valve.

With the aid of an assistant, activate steer left and right,
adjust rear steer relief valve to 2500 PSI (172.4 Bar).
Reading at the valve bank 2500 PSI (172.4 Bar) will give
you 2000PSI (137.9 Bar) at the cylinders.

Re-connect the front steer din connectors at the valve
bank.
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Direct Operated ReliefValve 6.

Load Shuttle Valve

Pressure Control Load Sense 7.

Directional Control Valve

(Steer) 8.
Directional Control Valve 9.
(Swing)

Directional Control Valve

(Main Lift)

Directional Control Valve

(Flow Control)

Directional Control Valve (Main)
Directional Control Valve (Plat-
form Rotator)

10.

.
12.
13.
4.

Directional Control Valve (Plat-
form Level)

Directional Operated Relief Valve
Load Shuttle Valve

Load Shuttle Valve

Solenoid Operated 2-Way Valve

Figure 5-104. Main Valve Components

. DirectOperated Relief Valve
. Pressure Compensated Flow

Control

. PilotOperated Check Valve
. DirectOperated Relief Valve

(Main Relief)
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3000 207
230 16
50 3

Figure 5-105. Main Valve Components Pressure Adjustments
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5.9 HYDRAULIC COMPONENT START-UP
PROCEDURES AND RECOMMENDATIONS

From a hydrostatic component standpoint, the goal at system
start up is to put into functional operation, the hydrostatic sys-
tem in such a way as to preserve the designed life span of the
system. The following start-up procedure should be adhered
to whenever a new pump or motor is initially installed into a
machine, or a system is restarted after either a pump or motor
has been removed and/or replaced.

A WARNING

THE FOLLOWING PROCEDURE MAY REQUIRE THE MACHINE TO BE DISABLED
(WHEELS RAISED OFF THE GROUND, WORK FUNCTIONS DISCONNECTED, ETC.)
WHILE PERFORMING THE PROCEDURE IN ORDER TO PREVENT INJURY. TAKE
NECESSARY SAFETY PRECAUTIONS BEFORE MOVING THE VEHICLE/MACHINE.

Prior to installing the pump and/or motor, inspect the unit(s)
for damage that may have been incurred during shipping and
handling. Make certain that all system components (reservoir,
hoses, valves, fittings, heat exchanger, etc.) are clean prior to
filling with fluid.

Fill the reservoir with recommended hydraulic fluid. This fluid
should be passed through a 10 micron (nominal, no bypass)
filter prior to entering the reservoir. The use of contaminated
fluid will cause damage to the components, which may result
in unexpected vehicle/machine movement.

NOTE: If a pump or motor is being replaced due to internal dam-
age, the remaining units (pump or motors) need to be
inspected for damage and contamination, and the entire
hydraulic system will need to be flushed and the fluid
replaced. Failure to do so may cause considerable damage
to the entire system.

The inlet line leading from the reservoir to the pump must be
filled prior to start-up. Check the inlet line for property tight-
ened fittings and make sure it is free of restrictions and air
leaks.
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NOTE: In most cases, the reservoir is above the pump inlet so that

the pressure head created by the higher oil level helps to
keep the inlet pressures within an acceptable range and
prevent high vacuum levels. However, due to hose routing
or low reservoir locations, there may be air trapped within
this line. It is important to assure that the air is bled from
this line. This can be accomplished by loosening the hose at
the fitting closest the pump. When oil begins to flow, the
line is full, the air has been purged, and the fitting can be
retightened to its specified torque. If the tank needs to be
pressurized in order to start the flow of oil, a vacuum read-
ing should be taken at the inlet of the pump during opera-
tion in order to verify that the pump is not being asked to
draw an inlet vacuum higher than itis capable of.

Be certain to fill the pump and/or motor housing with clean
hydraulic fluid prior to start up. Fill the housing by pouring fil-
tered oil into the upper case drain port.

NOTE: It is highly recommended to use the highest possible case

drain port, this ensures that the housing contains as much
oil as possible and offers the greatest amount of lubrica-
tion to the internal components.

NOTE: Ininitial start-up conditions, it may be convenient to fill the

housing, just prior to installing the case drain line. Compo-
nent, (especially motor), location may be such that access
to the case drain port after installation is not realistic.

NOTE: Make certain that the oil being used to fill the component

housing is as clean as possible, and store the fill container
in such a way as to prevent it from becoming contami-
nated.

Install a 60 bar (or 1000 psi) pressure gauge in the charge pres-
sure gauge port in order to monitor the charge pressure dur-
ing start-up.

It is recommended that the external control input signal, (elec-
trical connections for EDC), be disconnected at the pump con-
trol until after initial start-up. This will ensure that the pump
remains in its neutral position.
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A WARNING

DO NOT START THE ENGINE UNLESS PUMP IS IN THE NEUTRAL POSITION (0
DEGREES SWASHPLATE ANGLE). TAKE PRECAUTIONS TO PREVENT MACHINE
MOVEMENT IN CASE PUMP 1S ACTUATED DURING INITIAL START-UP.

“Jog"” or slowly rotate the engine until charge pressure starts to
rise. Start the engine and run at the lowest possible RPM until
charge pressure has been established. Excess air should be
bled from the system lines as close to the motors as possible.

NOTE: With the engine on low idle, "crack’, (loosen-don't remove),
the system lines at the motor(s). Continue to run the engi-
nat low idle and tighten the system lines as soon as oil is
observed to leak from them. When oil is observed to “leak”
at the motor the line is full, the air has been purged, and
the system hoses should be retightened to their specified
torque.

Once charge pressure has been established, increase speed to
normal operating RPM. Charge pressure should be as indi-
cated in the pump model code. If charge pressure is inade-
quate, shut down and determine the cause for improper
pressure.
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A WARNING

INADEQUATE CHARGE PRESSURE WILL AFFECT THE OPERATOR'SABILITY TO
CONTROL THE MACHINE.

Shut down the engine and connect the external control input
signal. Also reconnect the machine function(s), if discon-
nected earlier. Start the engine, checking to be certain the
pump remains in neutral. With the engine at normal operating
RPM, slowly check for forward and reverse machine operation.

Charge pressure may slightly decrease during forward or
reverse operation. Continue to cycle slowly between forward
and reverse for at least five minutes.

Shut down engine, remove gauges, and plug ports. Check res-
ervoir level and add filtered fluid if needed.

The machine is now.ready for operation.

5.10 HYDRAULIC PUMP W/HAYES PUMP

DRIVE COUPLING LUBRICATION

Any time pump or pump drive coupling is removed coat,
pump and drive coupling splines with Lithium Soap Base
Grease (TEXACO CODE 1912 OR EQUIVALENT) coupling is
greased prior to assembly.
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5.11 HYDRAULIC SCHEMATICS
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Figure 5-106. Hydraulic Schematic - Sheet 1 of 6
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Figure 5-109. Hydraulic Schematic - Sheet 4 of 6
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SECTION 6. JLG CONTROL SYSTEM

6.1 JLGCONTROL SYSTEM ANALYZER KIT
INSTRUCTIONS

Introduction

NOTICE

WHEN INSTALLING A NEW POWER MODULE CONTROLLER ON THE MACHINE, IT
WILL BE NECESSARY TO PROGRAM THE CONTROLLER FOR THE PROPER
MACHINE CONFIGURATION, INCLUDING OPTIONS.

NOTICE

ITIS A GOOD PRACTICE TO AVOID PRESSURE-WASHING ELECTRICAL/ELEC-
TRONIC COMPONENTS. SHOULD PRESSURE-WASHING BE UTILIZED TO WASH
AREAS CONTAINING ELECTRICAL/ELECTRONIC COMPONENTS, JLG INDUS-
TRIES, INC. RECOMMENDS A MAXIMUM PRESSURE OF 750 PSI (52 BAR) AT A
MINIMUM DISTANCE OF 12 INCHES (30.5 CM) AWAY FROM THESE COMPO-
NENTS. IF ELECTRICAL/ELECTRONIC COMPONENTS ARE SPRAYED, SPRAYING
MUST NOT BE DIRECT AND BE FOR BRIEF TIME PERIODS TO AVOID HEAVY SAT-
URATION.

The JLG designed Control System is a 12 volt based control
unit installed on the boom lift.

The JLG Control System has reduced the need for exposed ter-
minal strips, diodes and trimpots and provides simplicity in

viewing and adjusting the various personality settings for
smooth control of: acceleration, deceleration, creep, min
speed, and max.-speed for all boom, drive, and steering func-
tions.

The main lift, swing, and drive are controlled by individual joy-
sticks, with steering being controlled by a rocker switch built
into the top the drive joystick. To activate Drive, Lift, and Swing
simply pull up on the slide lock location on the joystick and
move the handle into the direction desired.

The control system will control the voltage output to the
valves and pump, as programmed for smooth operation and
maximum cycle time: Ground control speeds for all boom
functions can also be programmed into the control system.

The JLG Control System controller has a built in LED to indicate
any faults. The system stores recent faults which may be
accessed for troubleshooting. Optional equipment includes a
soft touch system, head and tail lights, and ground alarm.
These options may be added later but must be programmed
into the control system when installed.

The Control System may be accessed utilizing a custom
designed, hand held analyzer (Analyzer Kit, JLG part no.
2901443) which will display two lines of information at a time,
by scrolling through the program.

f N
. MENU:
Analyzer Display > |HELP:PRESS ENTER

Escape Key EnterKey
Toreturnhome or access pre- ESC ENTER] Storesand selects Top Level, Sub
vious menu Level, anditem menus

Left & Right Arrow Keys
Up&DownAmowKeys ( ) ——— Usedtomovebetween Top Level, Sub
Value Selector Level, and item menus

=\
————————

Figure 6-1. Hand Held Analyzer

3121202
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To Connect the JLG Control System Analyzer

1.

NOTE:

6-2

Connect the four pin end of the cable supplied with the
analyzer, to the motor controller module located in the
platform box or at the power module and connect the
remaining end of the cable to the analyzer.

The cable has a four pin connector at each end of the cable;
the cable cannot be connected backwards.

Power up the Control System by turning the lower key to
the platform or ground position and pulling both emer-
gency stop buttons on.

Using the Analyzer

With the machine power on and the analyzer connected prop-
erly, the analyzer will display the following:

f

v/ 74

\

MENU:
HELP:PRESS ENTER
ESC ENTER|

= A

HELP:
PRESS ENTER

At this point, using the RIGHT

> <

and LEFT arrow

keys, you can move between the top level menu items. To

ENTER|
select a displayed menu item, press ENTER .To cancel a

selected menu item, press ESC

ESC

; then you will be able to

scroll using the right and left a
menu item.

rrow keys to select a different

3121202
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The top level menus are as follows: When a top level menu is selected, a new set of menu items
may be offered: for example:
HELP
DIAGNOSTICS DRIVE
ACTIVATE TEST g?g‘:m
ACCESS LEVEL DATALOG
PERSONALITIES VERSIONS

MACHINE SETUP
LEVEL VEHICLE (level 1 only)

ENTER|
CALIBRATIONS (view only) Pressing ENTER 3 with any of the above displayed menus,
will display additional sub-menus within the selected menu. In
some cases, such as DRIVE, the next level is the parameter or
ENTER ; inf tion to be ch d. Refer to the flow chart for what
If you press ENTER , at the HELP: PRESS ENTER display, information to be changed.
menus are available within the top level menus. You may only
view the personality settings for selected menus while in
access level 2. Remember, you may always cancel a selected

and a fault is present, the analyzer display will scroll the fault
across the screen. If there was no fault detected, the display
will read: HELP: EVERYTHING OK. If powered up at the

ion, the displ ill : GROUND OK. ESC
ground station, the display will read: GROUND O menu item by pressing the ESC key.

ENTERI , . . Changing the Access Level of the Hand Held
If ENTER is pressed again, the display moves to the fol-

lowing display: Analyzer
f N When the analyzer is first connected, you will be in access level
M 2 which enables you to only view most settings which cannot

be changed until you enter a password to advance to a lower

HELP. level. This ensures that a setting cannot be accidentally
1: STARTUP (2/1) altered. To change the access level, the correct password must
be entered. To enter the password, scroll to the ACCESS LEVEL
menu. For example:
ESC ENTER]

RA% a A
<> S

Y RCCESS LEVEL ¢

ESC ENTER]

= N ~

<] >

LOGGED HELP
1: STARTUP (2/1) Y

At this point, the analyzer will display the last fault the system
has seen, if any are present. You may scroll through the fault
logs to view what the last 25 faults were. Use the right and left

arrow keys to scroll through the fault logs. To return to the

ESC
beginning, press ESC two times. STARTUP (2/1) indi- ACCESS LEVEL 2

cates a power up. CODE 00000
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ENTER]
Press ENTER to select the ACCESS LEVEL menu.

A A4

Using the UP / DOWN
digit of the password, 3.

arrow keys, enter the first

Then using the RIGHT arrow key, position the cursor to
the right one space to enter the second digit of the password.

A Y

Use the UP / DOWN
ond digit of the password which is 33271.

Once the correct password is displayed, press ENTER

arrow key to enter the sec-

ENTERI

The access level should display the following, if the password

was entered correctly:

7 3

D C
™o
~

ESS LEVEL 1

ESC ENTER

= W

MENU:
ACCESS LEVEL 1

Repeat the above steps if the correct access level is not dis-

played or you can not adjust the personality settings.

6-4

Adjusting Parameters Using the Hand Held

Analyzer

Once you have gained access to level 1, and a personality item

A

is selected, press the UP / DOWN Y arrow keys to

adjust its value, for example:

pe
v/ 74

N

PERSONRLITIES:
ODRIVE RCCEL 1.05

T
i

ESC ENTER]

= I ~

<] >

———

PERSONALITIES:
DRIVE ACCEL 1.5s

There will be a minimum and maximum for the value to
ensure efficient operation. The Value will not increase if the UP

A

the value decrease if the DOWN Y

arrow is pressed when at the maximum value nor will

arrow is pressed and

the value is at the minimum value for any particular personal-
ity. If the value does not change when pressing the up and
down arrows, check the access level to ensure you are at

access level 1.

3121202



SECTION 6 - JLG CONTROL SYSTEM

Machine Setup

A

When a machine digit item is selected, press the UP or

DOWN Y

arrow keys to adjust its value, for example:

7 S

ESC ENTER

= Q&

f//

GROUND ALARM:
2=LIFTDOWN

The effect of the machine digit value is displayed along with
its value. The above display would be selected if the machine
was equipped with a ground alarm and you wanted it to
sound when driving. There are certain settings allowed to
install optional features or select the machine model.

When selection the machine model to match the size of the
machine, the personality settings will all default to the factory
recommended settings.

NOTE: Refer to Personality Ranges/Defaults for the recommended
factory settings.

NOTE: Password 33271 will give you access to level 1, which will
permit you to change all machine personality settings.

There is a setting that JLG strongly recommends that you do
not change. This setting is so noted below:

ELEVATION CUTBACK

A WARNING

CHANGING THIS SETTING MAY ADVERSELY AFFECT THE PERFORMANCE OF
YOUR MACHINE.

3121202

NOTICE

ITS 1S A GOOD PRACTICE TO AVOID PRESSURE-WASHING ELECTRICAL/ELEC-
TRONIC COMPONNTS. SHOULD PRESSURE-WASHING BE UTILIZED TO WASH
AREAS CONTAINING ELECTRICAL/ELECTRONIC COMPONENTS, JLG INDUSTRIES
INC. RECOMMENDS A MAXIMUM PRESSURE OF 750 PSI (52 BAR) AT A MINI-
MUM DISTANCE OF 12 INCHES (30.5 CM) AWAY FROM THESE COMPONENTS. IF
ELECTRICAL/ELECTRONIC COMPONENTS ARE SPRAYED, SPRAYING MUST NOT
BE DIRECT AND BE FOR BRIEF TIME PERIODS TO AVOID HEAVY SATURATION.

Level Vehicle Description

NOTICE

A NEW TILT MODULE WILL ACT AS IFIT IS TILTED ALL OF THE TIME UNTIL THE
FOLLOWING PROCEDURE IS PERFORMED.

A WARNING

DO NOT CALIBRATE THE LEVEL SENSOR EXCEPT ON A LEVEL SURFACE.

a N
MG
CALIBRATION:
TILT SENSO

= W ~

—————

Place machine in stowed position with the boom between the
rear wheels.

To level machine chose:

CALIBRATION:
TILT SENSOR

ENTERI
Press ENTER .

When prompted, swing machine to 180°.

ENTER|
Press ENTER :]
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Table 6-1. Analyzer Abbreviations Table 6-1. Analyzer Abbreviations

ABBREVIATION MEANING ABBREVIATION MEANING
ACCEL ACCELERATE GND GROUND
ACT ACTIVE GRN GREEN
A/D ANALOG DIGITAL CONVERTER COUNT GM GROUNDMODULE
AMB. AMBIENT H HOURS
ANG ANGLE HW HARDWARE
AUX AUXILIARY HWES HARDWARE FAILSAFE
BCS BOOM CONTROL SYSTEM I INor CURRENT
BM BOOMLENGTHANGLEMODULE Joy JOYSTICK
BLAM BOOMLENGTHANGLE MODULE L LEFT
BR BROKEN LB POUND
BSK BASKET LEN LENGTH
(AL CALIBRATION LIM LIMIT
a CLOSED T LEFT
M CHASSISMODULE LVL LEVEL
CNTL (ONTROL M MINUTES
CNTRL CONTROL MIN MINIMUM
/0 cuTout MAX MAXIMUM
CONT(S) CONTRACTOR(S) M MAIN
COOR COORDINATED MN MAIN
CRKPT CRACKPOINT NO NORMALLY OPENorNO
(RP CREEP NC NORMALLY CLOSED
r cuTouT 0 out
L CYLINDER 0/C OPENCIRCUIT
DECEL DECELERATE opP OPEN
D DOWN 0/R OVERRIDE or OUTRIGGER
DN DOWN 0//R OVERRIDE
DWN DOWN 0sC OSCILLATING
DEG. DEGREE OVRD OVERRIDE
DOS DRIVEORIENTATION SYSTEM P PLATFORM
DRV DRIVE P PRESSURE
E ERROR PCV PROPORTIONAL CONTROL VALVE
E&T ELEVATED &TILTED PLAT PLATFORM
ELEV ELEVATION PLT PLATFORM
ENG ENGINE PM PLATFORMMODULE
EXT EXTEND poT POTENTIOMETER
F FRONT PRES PRESSURE
FL FLOW PRS PRESSURE
FNT FRONT PT POINT
FOR FORWARD R REAR or RIGHT
FWD FORWARD REV REVERSE or REVISION
FSwW FOOT SWITCH RET RETRACT
FUNC FUNCTION ROT. ROTATE
G GROUND RT RIGHT
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Table 6-1. Analyzer Abbreviations

ABBREVIATION MEANING
SIC SHORTCIRCUIT
SEL SELECTOR
SN SERIALNUMBER
SPD SPEED
STOW STOWED
STOWD STOWED
W SWITCH or SOFTWARE
TELE TELESCOPE
TEMP TEMPERATURE
TORQ. TORQUE
TRN TRANSPORT
7 TURNTABLE
T TOWER
TURNTBL TURNTABLE
TWR TOWER
u MAINor UP
) VoLt
VER VERSION
Vv VALVE
WIT WITNESS
YEL YELLOW

3121202
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Function Switch
Inputs

Pump
Potentiometer

Lift/Swing Joystick

Drive/Steer Joystick

Inputs

Function Switch
Inputs

Platform Module

’ Analyzer Connection

/’

Lamp Inputs

A

Boom Cable

v

\ Optional Valve

Inputs

A 4

Limit Switch Inputs

Engine Inputs

Ground Module

Tilt
Sensor

Analyzer Connection

Rs485
Port

Valve Inputs

A 4

Figure 6-2. ADE Block Diagram

Lamp Inputs

Throttle Output :

(Deutz Only)
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Table 6-2. Machine Configuration Programming Information Prior to Software Version P5.3

Configuration Digit Number Description Default Number
MODELNUMBER: 1 4008 1
1 2 450A

3 510A

4 6005

5 600A

6 600SC

7 601S

8 740A

9 800A

10 800S
MARKET: 0 ANSIUSA 0
2 1 ANSIEXPORT

2 CSA

3 (E

4 AUSTRALIA

5 JAPAN
ENGINE: 1 FORD EFI GAS: Ford LRG425 EFI Gas (Tier 1) 1
3*
*Engine selections vary 2 FORD EFI D/F: Ford LRG425 EFI dual fuel (Tier 1)
depending onmodelselection.

3 DEUTZFATIERT: Deutz F4AM1011F Diesel (Tier 1)

4 DEUTZF3TIER1: Deutz F3M1011F Diesel (Tier 1)

5 CAT.3024C: CAT 3024C Diesel (Tier2)

6 CAT.3044C: CAT3044CDiesel (Tier2)

7 DEUTZ FATIER2: Deutz F4M2011 Diesel (Tier2)

8 DEUTZF3 TIER2: Deutz F3M2011 Diesel (Tier2)

9 FORD GASTIER2: Ford LRG425 EFI Gas (Tier 2)

10 FORD D/F TIER2: Ford LRG425 EFI Dual Fuel (Tier 2)

1 DEUTZ ECM: Engine Control Module - ECM

FLYWHEEL TEETH: 0 133 TEETH: 133 flywheel teeth. 1
4*
*This menuitemis only visibleif Deutz 1 110 TEETH: 110 flywheel teeth.

engineselections 3 or4areselected.
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Table 6-2. Machine Configuration Programming Information Prior to Software Version P5.3

Configuration Digit Number Description Default Number
GLOWPLUG: 0 NO GLOW PLUGS: No glow plugsinstalled. 1
5

1 W/0 STARTER LOCK: Automaticpre-glow time determined by ambient air temperature;
enginestart can be attempted atany time during pre-glow.
2 W/STARTERLOCK: Automatic pre-glow time determined by ambient air temperature; enginestartisNOT
permitted until pre-glowis finished.
ENGINE SHUTDOWN: 0 DISABLED: No engine shutdown. 1
6
1 ENABLED: Shutdown engine when coolant temperature is greater than 110 deg. Cor the oil
pressureis less than 8 psi.
TILT: 1 5 DEGREES: Reduces the maximum speed of allboom functions to creep when tilted more 1
7* than 5 degrees and above elevation; also reduces drive speed to creep.
*Certainmarket selections will limit
tiltoptions. 2 4 DEGREES: Reduces the maximum speed of all hoom functions to creep whentilted more than 4 degrees
andabove elevation; also reduces drive speed to creep.
3 3 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 3 degrees
and above elevation; also reduces drive speed to creep.
4 4DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4
degrees and above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
andmainliftup.
5 3DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 3
degrees and above elevation; alsodisallows tower lift up, tower telescope out, drive, main telescope out
and mainliftup.
Note: Any of the selections above will light the tilt lamp when a tilted condition occurs and will sound the
platform alarm when the machineis also above elevation.
JIB: 0 NO:Nojibinstalled. 0
8*
*Onlyvisible under certain model 1 YES: Jibinstalled which has up and down movements only.
selections
4 WHEEL STEER: 0 NO: Nofour-wheelsteerinstalled. 0
9*
*Onlyvisible under certain model 1 YES: Four-wheel steerinstalled.
selections.
SOFTTOUCH: 0 NO: No soft touch systeminstalled. 0
10*
*Onlyvisible under certain model 1 YES: Soft touch systeminstalled.
selections.
GENSET/WELDER: 0 NO:No generatorinstalled. 0
n
1 BELT DRIVE: Belt driven setup.
6-10 3121202



SECTION 6 - JLG CONTROL SYSTEM

Table 6-2. Machine Configuration Programming Information Prior to Software Version P5.3

Configuration Digit Number Description Default Number
GENSETCUTOUT: 0 MOTION ENABLED: Motion enabled when generatoris ON. 0
12*

*Onlyvisibleif Gen Set/Welder 1 MOTION CUTOUT: Motion cutoutin platform mode only.
Menuselectionisnot0.
H&TLIGHTS: 0 NO:No head and tail lightsinstalled. 0
13
1 YES:Head and tail lightsinstalled.
CABLE SWITCH: 0 NO: No broken cable switchinstalled. 0
14*
*Onlyvisible under certain model 1 YES: Broken cable switchinstalled.
selections.
* Certain marketand model selec-
tions will alter the default setting.
LOAD SYSTEM: 0 NO:Noload sensorinstalled. 0
15%
*Onlyvisible under certain model 1 WARN ONLY: Functionsin creep, overload lamp lit, platform alarm beeps (5 sec ON, 2 sec OFF).
selections.
* Certainmarket selections willlimit CUTOUT PLATFORM: Allfunctions cutout, overload lamplit, platform alarm beeps (5 sec ON, 2 sec OFF).
load system options or alter default )
setting. CUTOUT ALL: Al functions cutout, flash overload light (500mS on, 500mS off), platform alarm beeps (5
secON, 2sec OFF).
3
SPECIAL 1: Functionsin creep, overload lamp lit, disables main telescope out & main lift up, platform
alarmbeeps (5 secON, 2 secOFF).
4
LOAD SENSOR: 0 10N ROTATOR: Use the on-hoard load sensor for all models except those which use the Leveling Platform 1
16* Module.
*Onlyvisibleif Load Sensor Menu
selectionisnot0. 1 4UNDER PLATFORM: Use the EIM for load sensing.
*Market selections will limit certain
load sensor options.
FUNCTION CUTOUT: 0 NO:No drive cutout. 0
17*
*Onlyvisible under certain market 1 BOOM CUTOUT: Boom function cutout while driving above elevation.
selections.
* Certainmarketselections willimit 2 DRIVE CUTOUT: Drive cutout above elevation.
function cutout options oralter
defaultsetting. 3 DRIVE CUTE&T: Drive cutout above elevation andtilted.
GROUND ALARM: 0 NO:No ground alarmiinstalled. 0
18*
*Certain marketselectionswillalter 1 DRIVE: Travel alarm sounds when the drive functionis active (Option).
defaultsetting.
2 DESCENT: Descentalarm sounds whenlift down s active (Option).
3 MOTION: Motion alarm sounds when any function s active (Option).
DRIVE: 0 4WD: Four wheel drive. 0
19*
*Onlyvisible under certain model 1 2WD: Two wheel drive.
selections.
2 2WD W/ 2-SPEED: Two wheel drive with 2-speed valve.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-2. Machine Configuration Programming Information Prior to Software Version P5.3

Configuration Digit Number Description Default Number
TEMPERATURE: 0 CELSIUS: Celsius unit selection. 1
! 1 FAHRENHEIT: Fahrenheit unitselection.
LEVELING MODE: 0 ALLFUNCTIONS: Platform level with all functions. 0
2*10n|yvisibleon 800S models. 1 LEVEL LIFT/TELESCOPE: Platform level on liftand telescope only.
5036414
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-3. Machine Configuration Programming Information Software Version P5.3 to P6.1

MODELNUMBER: 1 400 1
1 2 450A

3 510A

4 6005

5 600A

6 600SC

7 6015

8 740A

9 800A

10 8005

MARKET: 0 ANSIUSA 0
’ 1 ANSIEXPORT

2 CSA

3 CE

4 AUSTRALIA

5 JAPAN
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-3. Machine Configuration Programming Information Software Version P5.3 to P6.1

Configuration Label/Digit Number Description Default Number
ENGINE: 1 FORD EFI GAS: Ford LRG425 EFI Gas (Tier 1) 7
*
3* Engineselectionsvary 2 FORD EFI D/F: Ford LRG425 EFl dual fuel (Tier 1)
depending onmodel selection.
3 DEUTZFATIER1: Deutz F4AM1011F Diesel (Tier 1)
4 DEUTZF3TIERT: Deutz F3M1011F Diesel (Tier 1)
5 (CAT.3024C: CAT 3024CDiesel (Tier2)
6 CAT.3044C: CAT 3044C Diesel (Tier 2)
7 PERKINS 404 (Tier2)
8 DEUTZF4TIER2: Deutz FAM2011 Diesel (Tier2)
9 DEUTZF3TIER2: Deutz F3M2011 Diesel (Tier2)
10 FORD GASTIER2: Ford LRG425 EFI Gas (Tier2)
11 FORD D/F TIER2: Ford LRG425 EFI Dual Fuel (Tier2)
12 DEUTZECM: Engine Control Module - ECM
13 DUAL FUEL ECM: GM/PS13.0L Dual Fuel (Tier2)
FLYWHEELTEETH: 0 133 TEETH: 133 flywheel teeth. 1
*
iThismenu itemisonlyvisibleif | 1 T10TEETH: 110 flywheel teeth.
Deutzengine selections 3 or4
areselected.
GLOWPLUG: 0 NO GLOW PLUGS: No glow plugsinstalled. 2
5 1 AIRINTAKE: Glow plugsinstalledin the airintake on the manifold.
2 IN-CYLINDER: Glow plugsinstalledin each cylinder.
STARTER LOCKOUT: 0 DISABLED: Automaticpre-glow time determined by ambient airtemperature; engine start 0
6 canbeattempted atany time during pre-glow.
1 ENABLED: Automatic pre-glow time determined by ambient air temperature; engine startis NOT permit-
ted until pre-glow s finished.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-3. Machine Configuration Programming Information Software Version P5.3 to P6.1

Configuration Label/Digit Number Description Default Number
ENGINE SHUTDOWN: 0 DISABLED: No engine shutdown. 1
7

1 ENABLED: Shutdown engine when coolant temperature is greater than 110 deg. Cor the oil
pressureislessthan8PSI.
TILT: 1 5 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more 1
8* than 5 degrees and above elevation; also reduces drive speed to creep.
* Certain market selections will
limittilt optionsand alter 2 4 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 4 degrees
defaultsetting. and above elevation; also reduces drive speed to creep.
Note: Anyoftheselectionsabove | 3 3 DEGREES: Reduces the maximum speed of all boom functions to creep whentilted more than 3 degrees
will light thetiltlamp whena and above elevation; also reduces drive speed to creep.
tilted condition occurs and will
soundthe platform alarm when 4 4DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4
the machineis also aboveeleva- degrees and above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
tion. and mainliftup.
5 3DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 3
degrees and above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
and main liftup.
JIB: 0 NO:Nojibinstalled. 0
9*
*Onlyvisible under certain 1 YES: Jibinstalled which has up and down movements only.
model selections.
4WHEELSTEER: 0 NO:Nofour-wheel steerinstalled. 0
10%
*Onlyvisible under certain 1 YES: Four-wheel steerinstalled.
model selections.
SOFTTOUCH: 0 NO: No soft touch system installed. 0
1n*
*Onlyvisible under certain 1 YES: Soft touch systeminstalled.
model selections.
GEN SET/WELDER: 0 NO:Nogeneratorinstalled. 0
12
1 BELT DRIVE: Beltdriven setup.
GENSETCUTOUT: 0 MOTION ENABLED: Motion enabled when generatoris ON. 0
13*
*Onlyvisibleif Gen Set/Welder | 1 MOTION CUTOUT: Motion cutoutin platform mode only.
Menuselectionis not0.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-3. Machine Configuration Programming Information Software Version P5.3 to P6.1

Configuration Label/Digit Number Description Default Number
H&TLIGHTS: 0 NO:No head and tail lightsinstalled. 0
14

1 YES: Head and tail lights installed.
CABLE SWITCH: 0 NO:No broken cable switchinstalled. 0
15*
*Onlyvisible under certain 1 YES: Broken cable switchinstalled.
model selections.
*Certain marketand model
selections will alter the default
setting.
LOAD SYSTEM: 0 NO:Noload sensorinstalled. 0
16*
*Onlyvisibleundercertainmar- | 1 WARN ONLY: Functionsin creep, overload lamp lit, platform alarm beeps (5sec ON, 2 sec OFF).
ketselections.
*Certain market selectionswill | 2 CUTOUTPLATFORM: All functions cutout, overload lamp lit, platformalarm beeps (5 secON, 2 sec OFF).
limitload system options oralter
defaultsetting. 3 CUTOUTALL: All functions cutout, flash overload light (500mS on, 500mS off), platform alarm beeps (5

secON, 2secOFF).
4 SPECIAL 1: Functionsin creep, overload lamplit, disables main telescope out & main lift up, platform
alarm beeps (5 secON, 2 sec OFF).

LOAD SENSOR: 0 10N ROTATOR: Use the on-board load sensor for all models except those which use the Leveling Platform | 1
17* Module.
*Onlyvisibleif Load Sensor
Menuselectionisnot0and 1 4UNDERPLATFORM: Use the EIM for load sensing.
under certainmarket selections.
* Certain market selections will
limitload sensor options.
FUNCTION CUTOUT: 0 NO: Nodrive cutout. 0
18*
*Qnlyvisibleundercertainmar- | 1 BOOM CUTOUT: Boom function cutout while driving above elevation.
ketselections.
*Certain market selectionswill | 2 DRIVECUTOUT: Drive &steer cutout above elevation.
limit function cutout options or
alterdefaultsetting. 3 DRIVECUTERT: Drive & steer cutout above elevation and tilted.

6-16
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-3. Machine Configuration Programming Information Software Version P5.3 to P6.1

Configuration Label/Digit Number Description Default Number
GROUND ALARM: 0 NO:No ground alarminstalled. 3
19*
*Certain market selectionswill | 1 DRIVE: Travel alarm sounds when the drive functionis active (Option).
alter defaultsetting.
2 DESCENT: Descent alarm sounds when lift down isactive (Option).
3 MOTION: Motion alarm sounds when any function is active (Option).
DRIVE: 0 4WD: Four wheel drive. 0
20%
*Onlyvisible under certain 1 2WD: Two wheel drive.
model selections.
2 2WD W/ 2-SPEED: Two wheel drive with 2-speed valve.
TEMPERATURE: 0 CELSIUS: Celsius unit selection. 1
21%
*Certain marketselectionswill | 1 FAHRENHEIT: Fahrenheit unitselection.
alter defaultsetting.
LEVELING MODE: 0 ALLFUNCTIONS: Platform level with all functions. 0
2*
*Onlyvisible on 800S models. 1 LEVELLIFT/TELESCOPE: Platform level on liftand telescope only.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-4. Machine Configuration Programming Information Software Version P6.1 to Present

Configuration Label/Digit Number Description Default Number
MODEL NUMBER: 1 4005 1
1 2 450A
3 510A
4 6005
5 600A
6 600SC
7 6015
8 740A
9 800A
10 8005
MARKET: 0 ANSIUSA 0
; 1 ANSIEXPORT
2 (SA
3 (E
4 AUSTRALIA
5 JAPAN
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-4. Machine Configuration Programming Information Software Version P6.1 to Present

Configuration Label/Digit Number Description Default Number
ENGINE: 1 FORD EFI GAS: Ford LRG425 EFI Gas (Tier 1) 14
1Engineselectionsvary 2 FORD EFID/F: Ford LRG425 EFI dual fuel (Tier 1)
depending on model selection.

3 DEUTZFATIER1: Deutz F4M1011F Diesel (Tier 1)

4 DEUTZF3TIER1: DeutzF3M1011F Diesel (Tier 1)

5 (CAT.3024C: CAT3024(Diesel (Tier2)

6 CAT.3044C: CAT 3044C Diesel (Tier2)

7 PERKINS 404C (Tier2)

8 DEUTZFATIER2: Deutz F4AM2011 Diesel (Tier2)

9 DEUTZF3TIER2: Deutz F3M2011 Diesel (Tier2)

10 FORD GASTIER2: Ford LRG425 EFI Gas (Tier 2)

n FORD D/FTIER2: Ford LRG425 EFI Dual Fuel (Tier2)

12 DEUTZ ECM: Engine Control Module - ECM (Tier 2 and Tier 3)

13 DUAL FUELECM: GM/PSI3.0L Dual Fuel (Tier2)

14 PERKINSECM

15 CATECM
FLYWHEELTEETH: 0 133 TEETH: 133 flywheel teeth. 1
ileThis menuitemisonlyvisibleif | 1 110 TEETH: 110flywheel teeth.
Deutzengine selections 3 or4
areselected.
GLOWPLUG: 0 NO GLOW PLUGS: No glow plugsinstalled. 2
5 1 AIRINTAKE: Glow plugsinstalled in the air intake on the manifold.

2 IN-CYLINDER: Glow plugsinstalledin each cylinder.
STARTER LOCKOUT: 0 DISABLED: Automaticpre-glow time determined by ambient airtemperature; enginestart | 0
6 canbeattempted atany time during pre-glow.

1 ENABLED: Automatic pre-glow time determined by ambient air temperature; engine startis NOT permit-

ted until pre-glow s finished.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-4. Machine Configuration Programming Information Software Version P6.1 to Present

Configuration Label/Digit Number Description Default Number
ENGINESHUTDOWN: 0 DISABLED: No engine shutdown. 1
7

1 ENABLED: Shutdown engine when coolant temperature is greaterthan 110 deg. Cor the oil
pressureis lessthan 8 PSI.
TILT: 1 5 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more 1
8* than 5 degrees and above elevation; also reduces drive speed to creep.
* Certain market selections will
limittilt optionsand alter 2 4 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 4 degrees
defaultsetting. and above elevation; also reduces drive speed to creep.
Note: Anyoftheselectionsabove | 3 3 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 3 degrees
will light thetiltlamp whena andabove elevation; also reduces drive speed to creep.
tilted condition occurs and will
soundthe platform alarm when 4 4DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4
the machineis also aboveeleva- degrees and above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
tion. andmainliftup.
5 3DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 3
degrees and above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
and mainliftup.
JIB: 0 NO:Nojibinstalled. 0
9*
*Onlyvisible under certain 1 YES: Jibinstalled which has up and down movements only.
model selections.
4WHEELSTEER: 0 NO:Nofour-wheelsteerinstalled. 0
10%
*Onlyvisible under certain 1 YES: Four-wheel steerinstalled.
model selections.
SOFTTOUCH: 0 NO: No soft touch system installed. 0
1n*
*Onlyvisible under certain 1 YES: Soft touch systeminstalled.
model selections.
GEN SET/WELDER: 0 NO:Nogeneratorinstalled. 0
12
1 BELT DRIVE: Beltdriven setup.
GENSETCUTOUT: 0 MOTION ENABLED: Motion enabled when generatoris ON. 0
13*
*Onlyvisibleif GenSet/Welder | 1 MOTION CUTOUT: Motion cutoutin platform mode only.
MenuselectionisnotO0.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-4. Machine Configuration Programming Information Software Version P6.1 to Present

Configuration Label/Digit Number Description Default Number
H&TLIGHTS: 0 NO:No head and tail lightsinstalled. 0
14

1 YES: Head and tail lights installed.
CABLE SWITCH: 0 NO:Nobroken cable switchinstalled. 0
15*
*Onlyvisible under certain 1 YES: Broken cable switch installed.
model selections.
* Certain marketand model
selections will alter the default
setting.
LOAD SYSTEM: 0 NO:Noload sensorinstalled. 0
16*
*Onlyvisibleunder certainmar- | 1 WARN ONLY: Functionsin creep, overload lamp lit, platform alarm beeps (5 sec ON, 2 sec OFF).
ket selections.
* Certain market selections will CUTOUT PLATFORM: All functions cutout, overload lamp lit, platform alarm beeps (5 secON, 2 sec OFF).
limitloadsystemoptionsoralter | 2
defaultsetting. CUTOUTALL: All functions cutout, flash overload light (500mS on, 500mS off), platform alarm beeps (5
secON, 2secOFF).
3
SPECIAL 1: Functionsin creep, overload lamplit, disables main telescope out & main lift up, platform
alarm beeps (5 secON, 2 sec OFF).
4
LOAD SENSOR: 0 10N ROTATOR: Use the on-board load sensor for all models except those which use the Leveling Platform | 1
17* Module.
*Onlyvisibleif Load Sensor
MenuselectionisnotOand 1 4UNDERPLATFORM: Use the EIM forload sensing.
under certainmarket selections.
*Certain market selections will
limitload sensor options.
FUNCTION CUTOUT: 0 NO:Nodrive cutout. 0
18*
*Onlyvisibleunder certainmar- | 1 BOOM CUTOUT: Boom function cutout while driving above elevation.
ket selections.
*Certain market selectionswill | 2 DRIVECUTOUT: Drive &steer cutout above elevation.
limitfunction cutout options or
alterdefaultsetting. 3 DRIVE CUTE&T: Drive & steer cutout above elevation and tilted.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-4. Machine Configuration Programming Information Software Version P6.1 to Present

Configuration Label/Digit Number Description Default Number
GROUND ALARM: 0 NO: Nogroundalarminstalled. 3
19*

*Certain market selections will 1 DRIVE: Travel alarm sounds when the drive functionis active (Option).
alter defaultsetting.

2 DESCENT: Descent alarm sounds when lift down is active (Option).

3 MOTION: Motion alarm sounds when any function is active (Option).
DRIVE: 0 4WD: Four wheel drive. 0
20%
*Onlyvisible under certain 1 2WD: Two wheel drive.
model selections.

2 2WD W/ 2-SPEED: Two wheel drive with 2-speed valve.
TEMPERATURE: 0 CELSIUS: Celsius unit selection. 1
21%
* Certain market selections will 1 FAHRENHEIT: Fahrenheit unitselection.
alter defaultsetting.
LEVELING MODE: 0 ALL FUNCTIONS: Platform level with all functions. 0
2*
*Onlyvisible on 800S models. 1 LEVEL LIFT/TELESCOPE: Platform level on liftand telescope only.
DRIVECONTROL: 0 NORMAL: Drive coils are energized from the Ground Module. 2
23

1 PROPULSION: Drive coils are energized from the Propulsion Module.

2 ENHANCED: Drive coils are energized from the Ground Module and the ground side of the

drive coils are brought back to current feedback returns.

CLEARSKY: 0 NO: Clearsky (telematics) optionis disabled. 0
24

1 YES: Clearsky (telematics) optionis enabled.
CRIBBINGOPTION: 0 NO: Cribbing Option s disabled. 0
25

1 YES: Cribbing Optionis enabled.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

Configuration Digit Number Description :::::tr

NOTE: For version 6.X software, some screens may not be available depending upon machine configuration and software ver-
sions.

NOTE: The machine configuration must be completed before any personality settings can be changed. Changing the personal-
ity settings first and then changing the model number of the machine configuration will cause the personality settings
to return to default values.

MODEL NUMBER: 1 4005 1

1 2 450A

3 510A

4 6005

5 600A

6 600SC

7 6015

8 740A

9 800A

10 800S
MARKET: ] ANSIUSA 0
; 1 ANSIEXPORT

2 CSA

3 CE

4 AUSTRALIA

5 JAPAN

6 GB
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

Configuration Digit Number Description :::lf:::
ENGINE: 1 FORD EFI GAS: Ford LRG425 EFI Gas (Tier 1) 14
3*Engineselectionsvary 2 FORD EFI D/F: Ford LRG425 EFI dual fuel (Tier 1)
depending onmodel selec-
tion. 3 DEUTZF4TIER1: DeutzF4M1011F Diesel (Tier 1)

4 DEUTZF3TIERT: DeutzF3M1011F Diesel (Tier 1)
5 CAT.3024C: CAT3024CDiesel (Tier2)
6 CAT.3044C: CAT 3044C Diesel (Tier2)
7 PERKINS 404 (Tier2)
8 DEUTZFATIER2: Deutz F4M2011 Diesel (Tier2)
9 DEUTZF3TIER2: DeutzF3M2011 Diesel (Tier2)
10 FORD GAS TIER2: Ford LRG425 EFI Gas (Tier 2)
n FORD D/FTIER2: Ford LRG425 EFI Dual Fuel (Tier 2)
12 DEUTZ ECM: Engine Control Module - ECM (Tier 2and Tier 3)
13 DUAL FUEL ECM: GM/PSI3.0L Dual Fuel (Tier2)
14 PERKINS ECM
15 CATECM
16 DEUTZ EMR4: Deutz Engine Control Module (Tier 4 Final)
17 FORDDUALFUEL
FLYWHEELTEETH: 0 133TEETH: 133 flywheel teeth. 1
iThismenu itemisonlyvis- | 1 110 TEETH: 110 flywheel teeth.
ibleif Deutzengine selec-
tions3 or4areselected.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

s . Default
Configuration Digit Number Description Number
GLOWPLUG: 0 NO GLOW PLUGS: No glow plugsinstalled. 2
5
1 AIRINTAKE: Glow plugsinstalled in the airintake on the manifold.
2 IN-CYLINDER: Glow plugsinstalled in each cylinder.
STARTERLOCKOUT: 0 DISABLED: Automaticpre-glow time determined by ambient air temperature; enginestart | 0
6 canheattempted atany time during pre-glow.
1 ENABLED: Automatic pre-glow time determined by ambientair temperature; engine startis NOT permit-
ted until pre-glow s finished.
FUELCUTOUT 0 RESTART: Engine allowed to be restarted multiple times when very low fuel levelisreached. | 0
7
*Thismenuitemisonlyvis- | 1 ONE RESTART: Engine allowed to be restarted once for 2 minutes when very low fuel level is reached.
ibleifnon dualfuelengines
areselected. 2 ENGINE STOP: Engine not able to restart when very low fuel level is reached.
ENGINESHUTDOWN: 0 DISABLED: No engine shutdown. 1
8
1 ENABLED: Shutdown engine when coolant temperatureis greater than 110 deg. Cor the oil
pressureislessthan 8 PSI(0.55 bar).
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

s . Default
Configuration Digit Number Description Number
TILT: 1 5 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more
9* than5 degrees and above elevation; alsoreduces drive speed to creep.
*Certain marketselections
willlimittilt optionsand 2 4 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 4 degrees
alter defaultsetting. and above elevation; also reduces drive speed to creep.
Note: Any of the selections 3 3DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 3 degrees
abovewilllightthetiltlamp and above elevation; also reduces drive speed to creep.
when atilted condition
occursandwillsound the 4 4 DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4
platform alarm when the degrees and above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
machineis also above eleva- and mainliftup.
tion.

5 3DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 3
degreesand above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
and mainliftup.

6 5DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 5
degreesand above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
and mainliftup.

7 5DEG+ DRV CUT: Reduces the maximum speed of allboom functions to creep when tilted more than 5
degreesand above elevation; also reducesdrive speed to creep when drive reversal is allowed, drive is
disallowed otherwise.

8 4DEG -+ DRV CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4
degreesand above elevation; also reduces drive speed to creep when drive reversal is allowed, drive is
disallowed otherwise.

9 3DEG -+ DRV CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 3
degrees and above elevation; also reduces drive speed to creep when drive reversal is allowed, drive is
disallowed otherwise.

JIB: 0 NO:Nojibinstalled.

10*

*Onlyvisibleundercertain | 1 YES: Jibinstalled which has upand down movements only.
modelselections.

4WHEELSTEER: 0 NO: No four-wheel steerinstalled.

1*

*Onlyvisibleundercertain | 1 YES: Four-wheel steerinstalled.

modelselections.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

STOUCH/SKYGUARD:
12

GEN SET/WELDER:
13

GENSETCUTOUT:

14*

*Onlyvisibleif Gen Set/
Welder Menu selectionis
not0.

H&TLIGHTS:
15

CABLESWITCH:
16*

model selections.
*Certainmarketand

the defaultsetting.

*Onlyvisible under certain

model selections will alter

NONE: No soft touch or skyguard systeminstalled.
SOFTTOUCH - Soft touch onlyinstalled.
SKYGUARD - Skyguard only installed.

BOTH (CUTOUT) - Soft touch and Skyguardinstalled.

NO:No generatorinstalled.

BELT DRIVE: Beltdriven setup.

MOTION ENABLED: Motion enabled when generatoris ON.

MOTION CUTOUT: Motion cutoutin platform mode only.

NO:Nohead and tail lightsinstalled.

YES: Head and tail lightsinstalled.

NO: No broken cable switchinstalled.

YES: Broken cable switchinstalled.

3121202
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

6-28

s . Default
Configuration Digit Number Description Number

LOAD SYSTEM: 0 NO:Noload sensorinstalled. 0
17*
*Onlyvisibleundercertain | 1 WARN ONLY: Functionsin creep, overload lamp lit, platform alarm beeps (5 sec ON, 2 sec OFF).
market selections.
*Certainmarketselections | 2 CUTOUT PLATFORM: All functions cutout, overload lamp lit, platform alarm beeps (5 sec ON, 2 sec OFF).
will limitload system
optionsoralterdefaultset- | 3 CUTOUTALL: All functions cutout, flash overload light (500mS on, 500mS off), platform alarm beeps (5
ting. secON, 2sec OFF).
*LOADSYSTEMwill notbe
visiblein CEand defaulted 4 SPECIAL 1: Functionsin creep, overload lamplit, disables main telescope out & main lift up, platform
toCUTOUTALL for alarm beeps (5secON, 2 sec OFF).
machines equipped with
MSSO.
LOAD SENSOR: 0 10N ROTATOR: Use the on-hoard load sensor for all models except those which use the Leveling Platform | 1
18* Module.
*OnlyvisibleifLoad Sensor
MenuselectionisnotOand | 1 4UNDERPLATFORM: Use the EIM forload sensing.
under certainmarketselec-
tions. 2 SINGLE CELL: Single Cell, CANbus based sensor.
*Certain marketselections
will limitload sensor
options.
FUNCTION CUTOUT: 0 NO: No drive cutout. 0
19*
*Onlyvisibleundercertain | 1 BOOM CUTOUT: Boom function cutout while driving above elevation.
market selections.
*Certainmarketselections | 2 DRIVECUTOUT: Drive &steer cutoutabove elevation.
will limit function cutout
optionsoralterdefaultset- | 3 DRIVE CUTE&T: Drive & steer cutout above elevation and tilted.
ting.
GROUND ALARM: 0 NO:Noground alarminstalled. 3
20%
*Certainmarketselections | 1 DRIVE: Travel alarm sounds when the drive functionis active (Option).
will alter default setting.

2 DESCENT: Descent alarm sounds when lift downis active (Option).

3 MOTION: Motion alarm sounds when any functionis active (Option).
DRIVE: 0 4WD: Fourwheel drive. 0
21*
*Onlyvisibleundercertain | 1 2WD: Two wheel drive.
model selections.

2 2WD W/ 2-SPEED: Two wheel drive with 2-speed valve.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

s . Default
Configuration Digit Number Description Number

DISPLAY UNITS: 0 IMPERIAL: DEGF, PS, LBS. 0
22*
*Certainmarketselections | 1 METRIC: DEGC, KPA, KGS
will alter default setting.
LEVELING MODE: 0 ALLFUNCTIONS: Platform level with all functions. 0
23*
*Onlyvisible on 8005 1 LEVELLIFT/TELESCOPE: Platform level on lift and telescope only.
models.
DRIVECONTROL: 0 NORMAL: Drive coils are energized from the Ground Module. 2
24

1 PROPULSION: Drive coils are energized from the Propulsion Module.

2 ENHANCED: Drive coils are energized from the Ground Module and the ground side of the

drive coilsare broughtback to currentfeedbackreturns.

DRIVEPUMP 0 SAUER DANFOSS: Machine equipped with Sauer Danfoss drive pump 0
25%
*QOnlyvisible on 600A, 1 EATON: Machine equipped with Eaton drive pump.
600S, and 800S models.

2 M46 - XXXX: Machine equipped with M46 - XXXX drive pump.

3 830XXXXX: Machine equipped with 830XXXXX: drive pump.
BOOM CONTROL: 0 NORMAL: Boom function coils are energized from the Ground Module. 0
26

1 ENHANCED: Boom function are energized from the Ground Module and the ground side of the drive coils

and brought back to current feedback returns.

FUNCTION SPEED KNOB: 0 YES: Machineis equipped with Function Speed Knob. 0
27

1 NO: Machineis equipped with Operation Speed Switch.
CLEARSKY: 0 NO: Clearsky (telematics) optionis disabled. 0
28

1 YES: Clearsky (telematics) optionis enabled.

3121202
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-5. Machine Configuration Programming Information

CRIBBINGOPTION:
29

FUEL TANKSSIZE:
30

ALARM/HORN:
31

ALERT/BEACON:
32

TEMP CUTOUT:
33

PLATLVLOVRCUT:
34

WATER IN FUEL SENSOR:
35%

*Thismenuitemis only vis-
ibleifDeutzEMR 4 engineis
selected.

*Onlyvisible under certain
marketselections.

NO: Cribbing Optionis disabled.

YES: Cribbing Option is enabled.

31GallonTank

52 Gallon Tank

SEPERATE: Separatealarmand horn.

COMBINED: Combinationalarm /horn.

OFF FOR CREEP: Alert beacon will not flash whilein Creep.

20FPSFOR CREEP: Alert beacon will flash at 20 FPS whilein Creep.

NO: Temp Cutoutis Disabled

YES: Temp Cutoutis Enabled

NO: Platform Level Override will always be functional.

YES: Platform Level Override will only be functional when In Transport.

NO:Waterin Fuel Sensor Disabled.

YES: Waterin Fuel Sensor Enabled.
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Table 6-6. 600S Machine Configuration Programming

Table 6-6. 600S Machine Configuration Programming
Settings

Settings
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Table 6-6. 600S Machine Configuration Programming

Settings
g
= S
6005 g | F =
= = S £
2|8 |s| 2| & |8
Water Fuel 0 0
Sensor 1 1
Dual 0 0
(apacity 1 1

BOLD BLUE textindicates the defaultsetting. Plain textindicates another available
selection.RED ITALICtextindicates the default when optionis factoryinstalled.
SHADED CELLS indicate hidden menu or selection.

Table 6-7. 600SJ Machine Configuration Programming

6-32

Settings
H
ws | 2|3 £ <
2|2 5 |s| 2|8 |s
Model Number 4 4 4 4 4 4 4
Market 0 1 2 3 4 5 3
Engine 12 12 12 12 12 12 | 12

Flywheel Teeth

Glow Plug 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
StarterLockout 0 0 0 0 0 0 0
1 1 1 1 1 1 1
Fuel Cutout 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
Engine Shut- 0 0 0 0 0 0 0
down 1 1 1 1 1 1 1
Tilt 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4 4 4
5 5 5 5 5 5 5
6 | 6 | 6 6 |
7 7 7
8 8 8 8 8 8 8
9 9 9 9 9 9 9
Jib 1 1 1 1 1 1 1
4 Wheel Steer 0 0 0 0 0 0 0
Soft Touch/ 0 0 0 0 0 0 0
Skyguard 1 1 1 1 1 1 1
2 2 2 2 2 2 2
3 3 3 3 3 3 3
GenSet/ 0 0 0 0 0 0 0
Welder 1 1 1 1 1 1 1
Gen Set Cutout 0 0 0 0 0 0 0
1 1 1 1 1 1 1
Head &Tail- 0 0 0 0 0 0 0
lights 1 1 1 1 1 1 1
(able Break 0 0 0 0 0 0 0
Switch 1 1 1 1 1 1 1
Load System 0 0 0 0 0
1 1
2 2 2 2 2
3 3 3 3
4 4
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Table 6-7. 600SJ Machine Configuration Programming

Settings
£
600 g | & £ | .

22|38 | |28 s
Load Sensor 0 0 0 0 0
1 1 1 1 1
2 2 2 2 2
Function Cut- 0 0 0 0 0 0 0
out 1 1 1 1 1 1
2 2 2 2 2 2
3 3 . 3 3 3
Ground Alarm 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
3 3 3 3 3 3 3
Drive Type 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
Display Units 0 0 0 0 0 0 0
1 1 1 1 1 1 1

LevelingMode

Drive Control 0 0 0 0 0 0 0

1 1 1 1 1 1 1

2 2 2 2 2 2 2

Drive Pump X X X X X X X

X X X X X X X

2 2 2 2 2 2 2

3 3 3 3 3 3 3

Boom Control 0 0 0 0 0 0 0

1 1 1 1 1 1 1

FunctionSpeed 0 0 0 0 0 0 0

Knob 1 1 1 1 1 1 1

Clearsky 0 0 0 0 0 0 0

1 1 1 1 1 1 1

Cribbing 0 0 0 0 0 0 0

Option 1 1 1 1 1 1 1
FuelTank Size

Alarm/Horn 0 0 0 0 0 0 0

1 1 1 1 1 1 1

AlertBeacon 0 0 0 0 0 0 0

1 1 1 1 1 1 1

Temp Cutout 0 0 0

1 . 1 1

PlatLvl Ovr Cut 0 0 0 0 0 0 0

1 1 1 1 1 1 1

3121202

Table 6-7. 600SJ Machine Configuration Programming
Settings

=
g 2
o s
2 z
Water Fuel
Sensor
Dual
Capacity
BOLD BLUE text indicates the default setting. Plain textindicates another available
selection.RED ITALICtextindicates the default when optionis factory installed.
SHADED CELLS indicate hidden menu or selection.
Table 6-8. 660SJ Machine Configuration Programming
Settings
660S) ‘E < % ‘_é =
22|35 || 2|8 s
Model Number 4 4 4 4 4 4 4
Market 0 1 2 3 4 5 3
Engine 12 12 12 12 12 12 | 12
Glow Plugs 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
StarterLockout | O 0 0 0 0 0 0
1 1 1 1 1 1 1
Fuel Cutout 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
Engine Shut- 0 0 0 0 0 0 0
down 1 1 1 1 1 1 1
Tilt 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4 4 4
5 5 5 5 5 5 5
6 | 6 | 6 6|
7 7 7
8 8 8 8 8 8 8
9 9 9 9 9 9 9
Jib 1 1 1 1 1 1 1
4 Wheel Steer 0 0 0 0 0 0 0
Soft Touch/ 0 0 0 0 0 0 0
Skyguard 1 1 1 1 1 1 1
2 2 2 2 2 2 2
3 3 3 3 3 3 3
GenSet/ 0 0 0 0 0 0 0
Welder 1 1 1 1 1 1 1
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Table 6-8. 660SJ Machine Configuration Programming

Table 6-8. 660SJ Machine Configuration Programming

LevelingMode

Drive Control 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
Drive Pump X X X X X X X
X X X X X X X
2 2 2 2 2 2 2
3 3 3 3 3 3 3
Boom Control 0 0 0 0 0 0 0
1 1 1 1 1 1 1
FunctionSpeed | O 0 0 0 0 0 0
Knob 1 1 1 1 1 1 1
Clearsky 0 0 0 0 0 0 0
1 1 1 1 1 1 1
(ribbing 0 0 0 0 0 0 0
Option 1 1 1 1 1 1 1

6-34

Settings Settings
£ £
oos) | 3 | & _—é - oos) | 3 | F _—é -
BERERERERERE ERERERERERERE
Gen Set Cutout 0 0 0 0 0 0 0 Fuel Tank Size
1 1 1 1 1 1 1
Head & Tail- 0 0 0 0 0 0 0 Alarm/Horn 0
lights 1 1 1 1 1 1 1 1
(able Break 0 0 0 0 0 0 0 AlertBeacon 0
Switch 1 1 1 1 1 1 1 1
Load System 0 0 0 0 0 Temp Cutout 0
1 1 1
2 2 2 2 2 PlatLvl Ovr Cut 0 0 0 0 0 0 0
3 3 3 3 1 1 1
4 4 Water Fuel 0 0
Load Sensor 0 0 0 0 0 Sensor 1
1 1 1 1 1 Dual
2 2 2 2 2 Capacity
Function Cut- 0 0 0 0 0 0 0 BOLD BLUE textindicates the default setting. Plain textindicates another available
out 1 1 1 1 1 1 selection.REDITALICtextindicates the default when optionisfactoryinstalled.
) P 7 ) ) 7 SHADED CELLSindicate hiddenmenu or selection.
3 ;. 3 3 3
Ground Alarm 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
3 3 3 3 3 3 3
Drive Type 0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
Display Units 0 0 0 0 0 0 0
1 1 1 1 1 1 1
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6.2 MACHINE PERSONALITY SETTINGS AND

NOTE: Personality settings can be adjusted within the adjustment

range in order to achieve optimum machine performance.

FUNCTION SPEEDS
Table 6-9. Machine Personality Settings
FUNCTION PERSONALITY RANGE DEFAULTS-600S
DRIVE ACCELeration 0.0t05.0s 25
DECELeration 0.0t03.0s 0.8
FORward MINimum speed 1t035%% 4
FORward MAXimum speed 1t0100% 30
REVerse MINimum speed 1t035% 4
REVerse MAXimum speed 1t0100% 31
ELEVATED MAXimum speed 1t0100% 18
CREEP MAXimum speed 1t090% 15
STEER MAXimum speed 1t0100% 100
MAINLIFT ACCELeration 0.0t05.0s 25
DECELeration 0.0t03.0s 1
MINimum UP speed 1t060% 40
MAXimum UP speed 1t0100% 93
CREEP UP speed 1t065% 65
MINimum DOWN speed 1t060% 40
MAXimum DOWN speed 1t0100% 100
CREEPDOWN speed 1t075% 69
SWING ACCELeration 0.0t05.0s 2
DECELeration 0.0t03.0s 1.8
MINimum LEFT speed 1t050% 45
MAXimum LEFT speed 1t0100% 76
CREEP maximum LEFT speed 1t065% 63
MINimum RIGHT speed 1t050% 45
MAXimum RIGHT speed 1t0100% 76
CREEP maximum RIGHT speed 1t065% 63
MAINTELESCOPE ACCELeration 0.0t05.0s 35
DECELeration 0.0t03.0s 1.5
MINimum IN speed 1t065% 48
MAXimum IN speed 1t0100% 80
MINimum OUT speed 11065% 49
MAXimum OUT speed 1t0100% 100
Medium Speed 0.01t01.00 0.45

3121202
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Table 6-9. Machine Personality Settings

FUNCTION PERSONALITY RANGE DEFAULTS-600S

PLATFORM LEVEL ACCELeration 0.0t05.0s 25
DECELeration 0.0t03.0s 0.5

MINimum UP speed 1t065% 30

MAXimum UP speed 1t0100% 75

MINimum DOWN speed 1t065% 30

MAXimum DOWN speed 1t0100% 75

Medium Speed 0.01t01.00 0.40

PLATFORM ROTATE ACCELeration 0.0t05.0s 19
DECELeration 0.0t03.0s 0.8

MINimum LEFT speed 1t0100% 25

MAXimum LEFT speed 1t0100% 100

MINimum RIGHT speed 1t0100% 25

MAXimum RIGHT speed 1t0100% 100

Medium Speed 0.01t01.00 0.45

JIBLIFT Lift ACCELeration 0.0t05.0s 1.8
Lift DECELeration 0.0t03.0s 0.8

MINimum UP speed 1t065% 30

MAXimum UP speed 1t0100% 40

MINimum down 1t065% 30

MAXimum Down 1t0100% 43
Medium Speed 0.01t01.00 0.60

GROUND MODE Tower LIFTUP speed 1t0100% N/A
Tower LIFT DOWN speed 1t0100% N/A

Main LIFTUP speed 1t0100% 85

Main LIFTDOWN speed 1t0100% 92

SWING speed 1t0100% 75

Main TELEscope speed 1t0100% 70

Tower TELEscope speed 1t0100% N/A

Platform ROTATE speed 1t0100% 99

Platform LEVEL speed 1t0100% 74

JibLIFT (UP/DOWN) speed 1t0100% 39

JibSwing (LEFT/RIGHT) speed 1t0100% N/A

Note: Ground Mode speed are automatically limited to being lower than platform speed for agiven function.
41503651
6-36 3121202



SECTION 6 - JLG CONTROL SYSTEM

6.3 MACHINE ORIENTATION WHEN DOING SPEED
TESTS

Lift: Boom Retracted. Lift Up, Record Time, Lift Down, Record
Time.

Swing: Boom at Full Elevation. Telescope Retracted. Swing the
Turntable off center and stop. Swing the opposite direction
and start the test when the turntable is centered up. This elim-
inates ramp up and down on the controller affecting times.

Telescope: Boom at Full Elevation; Telescope Retracted; Tele-
scope Out, Record Time. Telescope In, Record Time.

Drive: Test should be done on a smooth level surface. Drive
Select Switch should be set to high speed. Start approximately
25 ft. (7.62 m) from the starting point so that the unit is at max-
imum speed when starting the test. Results should be
recorded for a 200 ft. (60.96 m) course. Drive Forward, Record
Time. Drive Reverse, Record Time.

Drive (Above Horizontal): Test should be done on a smooth
level surface. Drive Select Switch should be set to High Engine,
High Speed. The boom should raised above horizontal. The
platform speed control knob should be selected out of creep
speed. Results should be recorded for a 50 ft. (15.2 m) course.
Drive Forward, Record Time. Drive Reverse, Record Time.

Platform Rotate: Platform level and completely rotated one
direction. Rotate the opposite direction, Record Time. Rotate
the other direction, Record Time.

Articulating Jib: Platform level and centered with the boom.
Start with the Jib down. Jib Up, Record Time. Jib Down, Record
Time.

3121202

Test Notes

1. Stop watch should be started with the function, not
with the controller or switch.

2. Drive test results reflect on 600S, 600SJ & 660SJ, air or
foam filled.

3. All speed tests are run from the platform. These speeds
do not reflect the ground control operation.

4. The platform speed knob control must be at full speed
(turned clockwise completely).

5. Function speeds may vary due to cold, thick hydraulic
oil. Test should be run with the oil temperature above
100°F (38° Q).

6. Some flow control functions may not work with the
speed knob clicked into the creep position.

Table 6-10. Function Speeds (In Seconds)

. Speed

Function (Seconds)
LiftUp 46-60
Lift Down 33-43
SwingRight & Left 79-101
(Nomore than 10% difference between swing left
andswingright.)
Telescopeln 25-33
Telescope Out 50-67
Platform Rotate Right & Left 16-25
(Nomore than 15% difference betweenrotate left
and rotateright.)
Articulating Jib Up 22-34
Articulating Jib Down 16-26
Drive (2- WD &4- WD) (Other Engines) 30-34(4.25MPH)
(Forward & Reverse)
Drive (2-WD &4-WD) (DeutzEngine) 34-38(4.02MPH)
(Forward & Reverse)
Drive (2-WD &4- WD) (Above Horizontal) 46-54(0.68 MPH)
(Forward & Reverse)

4150501-F
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NALYZER MENU
STRUCTURE

[HELP: PRESS ENTER

FENU:

FELP: (001)
.VERYTHING OK

ILOG: (xxx)

[t RRHRRARIHKK

MENU
[IDIACNOSTICS

[DIAGNOSTICS: |
DRIVE /STEER |

[praGrOSTICS:

\J
TO
MENU :
SYTEM TEST

IJOYSTICK DRIVE:
[FORWARD XXX%

[JOYSTICK STEER:
LEFT XXX%

IDRIVE OUTPUT:
[FORWARD X¥X%

DRIVE FORWARD:
[COMMANDED : XXX XA

IDRIVE REVERSE
ICOMMANDED : XXXXMA

[DRIVE OUTPUT:
ACTUAL: XXXXMA

ISTEER OUTPUT:
LEFT XXX%

ILEFT TRACK
OUTPUT: FWD

pioed

LEFT TRACK FWD
[COMMANDED : XXXXIMA

ILEFT TRACK REV
[COMMANDED : XXXXMA

[LEFT TRACK
ACTUAL : XXYXMA

ICHT TRACK
OUTPUT: FWD XXX%

RIGHT TRACK FWD
[COMMANDED : XXXXIMA

[RIGHT TRACK REV
[COMMANDED : X XYY MA

IDIAGNOSTICS:
\BOOM FUNCTIONS [ENCINE

IJOYSTICK LIFT:
MATN UP XXX%

ISTART SEQUENCE :
OT ACTIVE

ILIFT OUTPUT:
MAIN UP XXX%

[BATTERY VOLTAGE:
KX . XV

ILIFT UP
ICOMMANDED : ¥ XX¥MA

[COOLANT
[TEMPF.RATURF. : XXX F

LIFT DOWN
[COMMANDED : XXXXMA

[ELECTRIC FAN
UL'PUL': OF'E

ILIFT OUTPUT
CTUAL : XXXXMA

[ELECTRIC FULL
[PUMP OUTPUT: OFF

LEFT XXX2%

IJOYSTICK SWING: ‘

[ENGINE, OIL
[PRESSURE: XXX PST

[SWING OUTPUT: ‘

FUEL SELECTION ‘

LECT XXX* SWITCII: GAS
ISWING LEFT [FUEL SELECTION
ICOMMANDED : XXXXMA ISTATUS: GAS

ISWING RIGHT
[COMMANDED : XXXXMA

MBIENT
ITEMPERATURE : XXXF'

ISWING OUTPUT
CTUAL : XXXXMA

IFUEL LEVEL
ISENSOR: OK

IPLATFORM LEVEL:
P X%

ISTARTER
ICRANK TIME: XX S

PLATFORM ROTATE:
LEFT XXX?%

[ENCINE SPEED
LCTUAL: XXXX RPM

FAIN TELESCOPE : ‘

[ENGINE SPEED
ITARGET: XXXX RPM

IGHT TRACK
ACTUAL: XXXXMA

LWITCH OPEN ‘

[TOWER LIFT:
lUP_XXX%

DRIVE/STEER
NABLE: OPEN

IDRIVE MODE :
ID ENGINE

J1B L1k
[UP XXX*

ETEER TYPE: ‘

IDRV. ORIENTATION
[FEATURE : DTSABLED

[FLOW VALVE
ICOMMANDED : ¥ XX¥MA

ORMAL

FRAKES STATUS: ‘
L

IDRV. ORIENTATION
[SWITCH: OPEN

[FLOW VALVE
JACTUAL : XXXXMA

OCKED

[CREED:
[SWITCH: CLOSED

[DRV. ORIENTATION
[OVERRIDE: OPEN

PLATIFORM CONTROL
ALVE: OFF

[CREEP MODE: ‘

IDRV. ORIENTATION
[STATUS : CONFIRMED

[FUNCTION SPEED:
PUMP POT XXX2%

OFF

|2-SPEED:
SWITCIl: OPEN

FRIVE CONTROL ‘

ICREEP
VITCIl: CLOSED

INORMAL

|2-SPEED VALVE
OUTPUT: OFF

ICRIBBING MODE:
IDISABLED

ICREEP MODE :
[OFF

|- DiAGNOSTICS:

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
machine configuration and software versions.
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FROM
DIAGNOSTICS:
ENGINE

GROUND MODULE :
BATTERY : XX.XV

LATFORIM MODULLE :

IPLATFORM SELECT
HYSWLLICH: OPEN

ROUND SELLCT
KEYSWITCH; OPEN

TATION CONTROL:
ROUND

EFOOTSWITCH INFUT
SROUND: OPEN

'OOTSWITCH INPUT
[PLATFORM: OPEN

RANSPORT
WITCHES: OPEN

RANSPORT MODE:
UT OF TRANSPORT

[END OF STROKE
[PROYIMITY :CLOSED

OWER LIFT
PROXIMITY : CLOSED

OWER TELESCOPE
[PROXIMITY :CLOSED

OWER POSITION:
RETRACTED

CABTF. BRREAK
WITCH: CLOSED

RERE
[SWITCH: CLOSED

REEP. MODE ;
OFF

HASSIS TILT:
X.X DHGREES

IIASSIS TILT
K-AXIS: XX.X

HASSIS TILT
-AYIS: X¥.X

AUXILIARY POWER
SWITCH: OPLN

ORN
[SWITCH: OPEN

RETURN HYDRAULIC
ILTER: OPEN

HARGE PUMP
FILTER: OPEN

ISOET TOUCH LIMIT
WITCH: OPEN

KYGUARD INPUTS:
OPEN

KYGUARD INPUT 1
OPEN

KYGUARD INPUT 2
OPEN

T/SG TNPUTS:
OPEN

S'I/SGLNPUL 1
PEN

ST/SG INPUT 2
OPEN

IST OVERRIDE SW:
PEN

ISG OVERRIDE SUW:
OPEN

IST/SG OVERRIDE
[S17: OPEN

ISTOUCH OR SKYGRD
IRELAYS: OPEN

IST/SG OVERRIDE
VERRIDE: OPEN

[PIAGNOSTICS:
s

, _ TO
Fpoporosmes: L DIAGNOSTICS:
| | CAN STATISTICS

CHASSTS TTT.T APACTTY TFENGTH
ANGLE: XX.X ISWITCH: CLOSED

UM 'O TURNIABLE CAPACLLY ANGLE
ANGLE: XX.X ISWIITCH: CLOSED
S INCLINATION [PERCENT OF MAX
ANGT/F: XX.X [OAD: XYX%
S STATUS: IPLATFORM LOAD
ORMAL ISLALE: OK

[PLATFORM LOAD
[UNRSTRICT: XXX LES|

[PLATFORM LOAD
RSTRICT : XXX LBES

IPLATFORM LORD
ACIUAL : XXXLES

[PLATFORM LOAD
GRO35: XXX LBS

PLATFORM LOAD
OFFSEL 1: XXX LBS

IPLATFORM LOAD
AU 1: XXXLBES

|PLATFORM LOED [PLATFORM LOAD
OFFSHL 2: XXX LBS AV 2 1 XXX LBS

SENSET . IJTELDER
[SWITCH: OPEN

[LIGHTS
[SWITCH: OPEN

IPLATFORM TILTL
ANGLE: XX.X

[PLATFORM TILT2
ANGLE: XX.

[PLATFORM TILTL1
OLTAGE: XX MV

[PLATFORM TILT2
OLTAGE: XX MV

AMBIENT TEMP
KAXXE

ILOW TEMPERATURE
UTOUT: INACTIVE

MSSO SW

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
machine configuration and software versions.
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DlAGli\lROOSMnCS DIAGNOSTICS: DIAGNOSTICS: DIAGNOSTICS: | DIAGNOSTICS:
N AN STATISTICS CALIBRATION DATZ DATALOG | ERSTIONS
LOAD ‘ ‘ ‘
AN STATTSTTCS CAT.TRRATTON DATHA DATATOG : ROUND MODUT.F.
/SEC: X OAD ZERO: ON: XXXh XXm ISOFTWARE : XX.XX

AN STATLSTICS ALLIBRATION DA'L'A IDATALOG: ROUND MODULLE
X/SEC: X OAD 500LB: NGINE: XXXh XXm JOST. DATA:XX.XX
AN STATISTICS ALIBRATION DATA DLTALOG: ROUND MODULE
US OFF: X TATFORM UP: DRTVF : XX¥h YXm ARDWARF.: REYV XX
AN STATISTICS ALIBRATION DATE DATALOG : ROUND MODULE
PASSLVE: X LA'L'FORIA DN : LLE"L: XXXh XXm S/N: XXXXXX

AN STATISTICS PLATEFORM MODULE

IDI\TALOG :
ISWING: XXXh XXm

DATALOG:
TELE: ¥XXh X¥m

1MSG ERROR: XXXX SOFTWARE : XX.XX

PLATEFORM MODULE
IHARDWARE : REV XX

PLATFORM MODULE
S/N: XXXXXX

PROPULSION MOD
SOFTWARE : XX.XX

DATALOG:
MEX VOLTS: XX.XV

CU MODULE
SOFTWARE : XX.XX

CU MODULE
[HARDWARE : REV XX

DATALOG: CLEAR RENTAL: | ITCU MODULE ‘
s

DARTALOG :
RENTAL: XXXh XXm

RASE RENTAL? YES:ENTER, NO:ESC /N: XXXXKXX

ATEWAY MODULE
SOFTWARE : XX.XX

ATEWAY MODULE

[HARDWARE : REV XX

ANALYZER:
ANALYZER XX.XX

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
machine configuration and software versions.

Figure 6-13. Analyzer Flow Chart -Sheet 3 of 8
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SECTION 6 - JLG CONTROL SYSTEM

FROM
MENU : [¢STEM TEST

l_E

YSTFEM TFEST:
CTIVATE?

DIAGNOSTICS [

IENU ¢
CCESS LEVEL

ACCESS LEVEL:
ICODE, XXXXXX

1ENU: [PERSONALITIES: PERSONALITIES: ERSONALITIES: ERSONALITIES:

[PERSONALITIES [DRIVE STEER EFT TRACK IGHT TRACK
IDRIVE : STEER: EFT TRACK: IGHT TRACK:
ACCEL X.XS MAX SPEED XXX% CCEL X.XS8 CCEL X.XS

A\l

TO
MENU :
MACHINE SETUP

DRIVE:
MIN FORWARD ¥XX%
DRIVE:
IMAX FORWARD XXX%

IDRIVE:

IMAX REVERSE XXX%
DRIVE:

[ELEV. MAX XXX
IDRIVE :

ICREEP MAX XXX

EFT TRACK:
ECEL X.XS

IGHT TRACK:
ECEL X.XS

EFT TRACK:
MIN FORWARD XX¥3

IGHT TRACK:
1IN FORWARD ¥XX%

EFT TRACK:
X FORWARD XXX3

IGHT TRACK:
FORWARD XXX

EFT TRACK:
IN REVERSE XXX%

IGHT TRACK:
IN REVERSE XXX%

EFT TRACK:
MAY REVERSE XXX3

IGHT TRACK:
[AX REVERSE XXX%

EFT TRACK:
LEV F MAX XXX%

IGHT TRACK:
LEV F MAX XXX%

EFT TRACK:
LEV R MAX XXX%

IGHT TRACK:
LEV R MAX XXX%

FT.TRACK:
REEP F MAX XXX%

IGHT TRACK:
REEP F MAX XXX%

EEFT TRACK:

REEP R MAX XXX%

IGHT TRACK:
REEP R MAX XXX+

li

ERSONALITIES:
OWER LIFT

[PERSONALITIES: [IPERSONALITIES:
IN LIFT [SWING

ISWING:
CCEL X.XS

OWER LIFT:
CCEL X.XS

ISVIING :
ECEL X.XS

OWER LIFT:
ECEL X.XS

OWER LIFT:
IN UP X¥X%

ISWING:
IN LEFT X¥X%

[SVTING:
X _LEET XXX%

OWER LIF
MAX UP XXX3%

AIN LIFT: ISVWING: OWER LIFT:
CREEP UP XXX% REEP LEFT XXX% MIN DOWN XXX%
ATIN LIFT: ISWING: OWER LIFT:
IN DOWN XXX% MIN RIGHT XXX% X DOWN XXX%

LIN LIFT: ISVING:
DOWN XXX MAX RIGIT XXX%

AIN LIFT:
CREEP DOWIN XXX%

ISWING:
REEP RIGHT XXX%

TO
PERSONALITIES:
MAIN TELESCOPE

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
machine configuration and software versions.
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Figure 6-14. Analyzer Flow Chart -Sheet 4 of 8
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SECTION 6 - JLG CONTROL SYSTEM

PERSONALITIES:

[PERSONALITIES: ERSONALITIES:
AIN TELESCOPE OWER TELESCOPE

ERSONALITIES:
LATFORM LEVEL

ERSONALITIES:
LATFORM ROTATE

AIN TELESCOPE: |

OWER TELESCOPE:

CCEL X.XS

CCEL X.XS

ELATFORM LEVEL:

CCEL X.XS

ELATFORM ROTATE :

AIN TELESCOPE: |

OWER TELESCOPE:

ECEL X.XS

LATFORM LEVEL:

ECEL X.XS

LATFORM ROTATE:

ECEL X.XS

AIN TELESCOPE:
IN IN XXX$%

OWER TELESCOPE:

IN IN XXX$%

IN IN XXX$%

IN LEFT XXX%

AX IN XXX%

AX IN XXX%

LATFORM LEVEL:

AX IN XXX%

ELATFORM LEVEL:
:

LATFORM ROTATE:

AX LEFT XXX%

ELATFORM ROTATE:
:

AIN TELESCOPE:
IN OUT XXX%

OWER TELESCOPE:

IN OUT XXX%

LATFORM LEVEL:

IN OUT XXX%

LATFORM ROTATE:

IN RIGHT XXX%

§
b
:
§
:

AIN TELESCOPE:
AX OUT XXX%

OWER TELESCOPE:

AX OUT XXX%

]
b
§
§
§

ELATFORM LEVEL:

AX OUT XXX%

ELATFORM ROTATE:

AX RIGHT XXX%

PERSONALITIES:

IB LIFT

PERSONALITIES: PERSONALITIES: PERSONALITIES:
ROUND MODE EN SET/WELDER TEMPERATURE CUT

IB LIFT: ROUND MODE: EN SET/WELDER: LOW TEMPERATURE
CCEL X.XsS AIN UP: XXX% NGINE XXXX RPM UTOUT SET: XXXC
IB LIFT: ROUND MODE:

ECEL X.XS AIN DOWN: XXX%

IB LIFT: ROUND. MODE :

IN UP XXX% SWING: XXX%

IB LIFT:

AX UP XXX$%

ROUND MODE:
[PLT LEVEL: XXX%

IB LIFT: ROUND MODE :
IN DOWN XXX$% [PLT ROTATE: XXX%
IB LIFT: ROUND MODE:

AX DOWN XXX%

AIN TELE: XXX%

ROUND MODE:

OWER TELE: XXX%

ROUND MODE:
OWER UP: XXX%

ROUND MODE:

OWER DOWN: XXX%

ROUND MODE:
JIB LIFT: XXX%

ROUND MODE:
JIB SWING: XXX%

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
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machine configuration and software versions.

Figure 6-15. Analyzer Flow Chart -Sheet 5 of 8
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SECTION 6 - JLG CONTROL SYSTEM

FROM
MENU :
PERSONALITIES

MENU 3 ODEL NUMBER: MARKET :
IACHTNF. 100S NST USA

SETUP

NGINE:
[PRRKTNS FCM

'LYWHEEL TEETH: LOW PLUG:
133 TRETH [TN-CYT.TNDRR

ISTARTER LOCKOUT:
[DTSABT.ED

RKET :
ANS 1 EXPORIL

&

| ELOW PLUG:) |

ISTARTER LOCKOUT: |

O _GLOW PLUGS ENAB L L

r/IODEL NUMBER : |
la

IODEL NUMBER : INRKET ©
5102 SA

CNGINDG
'ORD EFL D/F

504
ODEL NUMBER: MARKET :
600S E

NGINE: 'LYWHEEL TEETH:
[LORD kL GAS 110 IkkUH

LOW PLUG:
AIR INTAKE

NGINE:
EUTZ F3 TIERL
ODEL NUMBER: /ARKET : NGINE:
6002 \USTRALIA DEUTZ F4 TIERL
ODEL NUMBER: MARKET : NGINE: NGINE:
6005C [JAPAN AT. 3024C 'ORD D/F TIER2
ODEL NUMBER: NGINE: FNGTNF :
€01s CAT. 3044C DEUTZ ECM
IODEL NUMBER: NGINE: NGLNE:
7402 ERKINS 404C UAL FUEL ECM
ODEL NUMBER: NGINE: NGINE:
800A DEUTZ F3 TIER2 AT _FCM
ODEL NUMBER: NGINE: NGINE:
8005 EUTZ F4 TIER2 EUTZ EMR4
ENGINE:
FORD DUAL FUEL

UEL CUTOUT: NGINE SHUTDOWN: TILT: IB: WHEEL STEER:

FSTART 'NART.RD 5 DRGREFS o o

UEL CUTOUT: IENGINE SHUTDOWN : TILT: IB: WHEEL STEER:

NE_RESTARL b LSEELED 4 DEGREES kS ES

[FUEL CUTOUT:
ENGINE STOP

TILT:

3 DEGREES

TILT:

5 DEGREES + CUT

TILT:
|4 DEGREES + CUT

TILT:
3 DEGREES + CUT

\/

TO

EN SET/WELDER:
Eo

IGEN SET CUTOUT:
OTTON_FNARBTFD

H & T LIGHTS:
o]

EABLE SWITCH:
0

TO TOUCH/SKYGUARD :
MENU : ONF
CALIBRATIONS

TOUCH/SKYGUARD :
OFT TOUCH

|- LOAD SYSTEM:
\ NO

EN SET/WELDER:
ELT DRIVE

IGEN SET CUTOUT:
IOTION CUTOUT

H & T LIGHTS:
ES

ABLE SWITCH:
ES

[STOUCH/ SKYGUARD :
KYGUARD

TOUCH/SKYGUARD :
[BOTH (CUTOUT)

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
machine configuration and software versions.

Figure 6-16. Analyzer Flow Chart -Sheet 6 of 8
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SECTION 6 - JLG CONTROL SYSTEM

FROM
CABLE SWITCH:
NO

LOAD SYSTEM: LOAD SENSOR: [FUNCTION CUTOUT: ROUND ALARM: DRIVE:
[¢) 1 _UNDFR_ PTATFORM O MOTTON AWD

ILOAD SYSTEM: LOAD SENSOR: FUNCTION CUTOUT: SROUND ALARM: DRIVE :
TARN ONLY SINGLE CELL [BOOM CUTOUT (¢} WD
LOAD SYSTEM: ILOAD SENSOR: 'UNCTION CUTOUT: sROUND ALARM: DRIVE :
ICUTOUT PLATFORM 1 ON ROTATOR DRIVE CUTOUT IDRIVE RWD W/ 2-SPEED
ILOAD SYSTEM: [FUNCTION CUTOUT: ROUND ALARM:
ICUTOUT ALL IDRIVE CUT E&T DESCENT
ILOAD SYSTEM:
ISPECIAL 1
IDISPLAY UNITS: ILEVELING MODE: DRIVE CONTROL: CRIVE PUMP: OOM CONTROL:
IMPERIAL LL FUNCTIONS [ENHANCED ISAUER DANFOSS ORMAL
IDLSPLAY UNLIS: ILEVELLING MODE: IDRLVE CONIROL: IDRLVE PUMP: 20011 CON'TROL:
TRIC ILIFT/TELESCOPE ORMAL ATON NHANCED
DRIVE. CONTROL: CRIVE PUMP:
[PROPUT.STON 14 6-XXXX
DRIVE PUMP:
830XXXXX
[FUNCTION SPEED LEARSKY : ICRIBBING OPTION: FUEL TANK SIZE:
NOB: YES [0} [0} 31 GALLON
IE'UNCTLION SPEED LEARSKY : ICRIBBING OPILON: FUEL TANK Slzki:
{NOB: NO ES ES 52 GALLON

LARM / HORN: LERT BEACON: TEMP CUTOQUT: PLAT LVL OVR CUT DUAL CAPACILTY
SEPARATE FE _FOR CREEP [¢] [o] NO

LARM / HORN: ALERT BEACON: TEMP CUTOUT: PLAT LVL OVR CUT DUAL CAPACILTY
ICOMBINED ROFPM FOR CREEP ES YES YES

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
machine configuration and software versions.

Figure 6-17. Analyzer Flow Chart -Sheet 7 of 8
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SECTION 6 - JLG CONTROL SYSTEM

FROM
MENU :
MACHINE SETUP

IENU : ICALIBRATIONS : CALIBRATIONS : CALIBRATIONS: ALIBRATIONS:
ICALIBRATIONS ITILT SLENSOR [UMS SENSOR "ORD ENGINLE ILOAD SENSOR

ITILT SENSOR: [UMS SENSOR: [FORD ENGINE: [LOAD SENSOR:
ICALIBRATE? ICALIBRATE? IDISABLE RS-4857? ALIBRATE?

[UMS SENSOR:

LOAD SENSOR:
PLATFORM EMPTY?

RAW: XX.X

LOAD SENSOR:
ACCESSORY XXXI.BS|

LOAD SENSOR:
CALIBRATING...

LOAD SENSOR:
SKY GLAZIER? N

LOAD SENSOR:
PIPE RACKS? N

LOAD SENSOR:
UNRSTRICT XXXITBS

LOAD SENSOR:
UNRSTRICT XXXLBS

LOAD SENSOR:
CAL COMPLETE

ICALIBRATIONS: ICALIBRATIONS : ICALIBRATIONS : CALIBRATIONS:
DEUTZ SLETUD PLAT. LEVELING LEVEL UDP CRKPT ILCLVEL DOWN CRKDPT
DEUTZ SETUP PLAT. LEVELING: ILEVEL UP CRKPT: ILEVEL DOWN CRKPT
ISETUP X ICALTBRATE? ICALTIBRATE? ALIBRATE?

ICALIBRATIONS:
PROP MODULLE

CALIBRATIONS:

[PROP MODULE: PROP MODULE : ‘ ﬁ

U1-7 MIN: XXX (J1-10 MAX: XXX ONEIRM?

PROP MODULE:
IDEADBAND: XXXXX

IPROP MODULE :
J1-7 MAX: XXX

PROP MODULE:
EE NUM: XXXXX

IPROP MODULE :
IJ1-8 MIN: XXX

PROP MODULE :
[FE DEN: XXXXX

IPROP MODULE :
J1-8 MAX: XX¥

PROP MODULE:
I NUM: XXXYX

PROP MODULE :
IJ1-9 MIN: XXX

PROP MODULE :
J1-9 MAX: XXX

PROP MODULE :
J1-10 MIN: X¥X

PROP MODULE :
I DEN: XXXXX

PROP MODULE :
INEG ERR: XXXXX

PROP MODULE :
FIENU: [SERVICE MODE: SERVICE MODE: ‘ GAIN FLAG: XX¥XX

SERVICE MODE ITOWER LIFT DOWN? TEST UMS?

ISERVICE [MODE : TEST UMS?
ICODE XXXXX o

NOTE: The layout shown includes all possible analyzer screens. Please note that some screens may not be available depending upon
machine configuration and software versions.

Figure 6-18. Analyzer Flow Chart -Sheet 8 of 8
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SECTION 6 - JLG CONTROL SYSTEM

PLATFORM
CONTROL GROUND
MODULE CONTROL
MODULE

0000000
mmaumu B

W/
il

.EE s

@

Figure 6-19. Control Module Location
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SECTION 6 - JLG CONTROL SYSTEM

GROUND CONTROL CONNECTION

Figure 6-20. Analyzer Connecting Points
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SECTION 6 - JLG CONTROL SYSTEM

Connector in Function
ENGINE THROTTLE ACTUATOR DIGITAL _|_OUTPUT
LP START ASSIST DIGITAL | OUTPUT
DRIVE / LEFT TRACK FORWARD COIL DIGITAL | OUTPUT
GROUND GROUND | INPUT
5_| GROUND GROUND | INPUT
DRIVE/ LEFT TRACK REVERSE COIL DIGITAL | OUTPUT
LP LOCK/ ELECTRIC FAN DRIVE DIGITAL _|_OUTPUT
GROUND GROUND | INPUT
GROUND GROUND | INPUT
IGNITION ON RELAY / ALTERNATOR EXCITATION / FUEL ON SOLENOID DIGITAL | OUTPUT
START SOLENOID DIGITAL | _OUTPUT
ENGAGE GLOW PLUGS DIGITAL | OUTPUT
APU ENABLE RELAY DIGITAL | OUTPUT
ENGINE COOLANT TEMPERATURE ANALOG | _INPUT
5| ENGINE OIL PRESSURE ANALOG | _INPUT
ENGINE SPEED FREQUENCY| _INPUT
7_| GROUND GROUND | _INPUT
(Maﬂra\) GROUND GROUND | INPUT
GROUND GROUND | INPUT
2-SPEED VALVE DIGITAL | OUTPUT
{_| CHARGE PUMP FILTER BY-PASS DIGITAL INPUT
) | GENERATOR ENABLE RELAY DIGITAL | OUTPUT
3| BRAKE VALVE DIGITAL | OUTPUT
NOT CONNECTED NC NC
RS-485 HIGH SERIAL 10
RS-485 LOW SERIAL o
GROUND GROUND | INPUT
ANALYZER POWER VOLTAGE | OUTPUT
ANALYZER RS-232 RX SERIAL INPUT
ANALYZER RS-232 TX SERIAL | OUTPUT
ANALYZER GROUND GROUND | _INPUT
ALTERNATOR EXCITATION DIGITAL | OUTPUT
RS-485 GROUND GROUND | INPUT
AIR FILTER BY-PASS DIGITAL INPUT
5_|NOT CONNECTED DIGITAL INPUT
Ce Pin Function
STEER DUMP VALVE DIGITAL | _OUTPUT
[2 [HoRN ouTPUT DIGITAL | OUTPUT
TOWER TELESCOPE IN SOLENOID DIGITAL | OUTPUT
MAIN TELESCOPE IN SOLENOID DIGITAL | OUTPUT
PLATFORM LEVEL UP SOLENOID DIGITAL | OUTPUT
GROUND GROUND | INPUT
PLATFORM LEVEL DOWN SOLENOID DIGITAL | OUTPUT
[8_[RIGHT TRACK REVERSE COIL DIGITAL | OUTPUT
NOT ALLOCATED DIGITAL | OUTPUT
PLATFORM ROTATE LEFT SOLENOID DIGITAL | OUTPUT
MAIN LIFT UP SOLENOID DIGITAL _|_OUTPUT
JIB UP SOLENOID DIGITAL | OUTPUT
MAIN DUMP VALVE DIGITAL | OUTPUT
GROUND GROUND | INPUT
5_| TOWER TELESCOPE OUT SOLENOID DIGITAL | OUTPUT
MAIN TELESCOPE OUT SOLENOID DIGITAL | OUTPUT
GROUND GROUND | INPUT
(GJriy) GROUND GROUND | _INPUT
RIGHT TRACK FORWARD COIL DIGITAL | OUTPUT
NOT ALLOCATED DIGITAL | OUTPUT
PLATFORM ROTATE RIGHT SOLENOID DIGITAL | OUTPUT
MAIN LIFT DOWN SOLENOID DIGITAL _|_OuTPUT
JIB DOWN SOLENOID DIGITAL | OUTPUT
RETURN FILTER BY-PASS DIGITAL INPUT
5_| FUEL LEVEL SENSOR ANALOG | _INPUT
HEAD / TAIL LIGHT ENABLE RELAY DIGITAL | OUTPUT
ALARM OUTPUT DIGITAL | OUTPUT
GROUND GROUND | _INPUT
GROUND GROUND | INPUT
GROUND GROUND | INPUT
FLOW CONTROL VALVE DIGITAL _|_OUTPUT
TOWER LIFT DOWN SOLENOID DIGITAL | OUTPUT
3_| TOWER LIFT UP SOLENOID DIGITAL | OUTPUT
SWING LEFT SOLENOID DIGITAL | OUTPUT
35_| SWING RIGHT SOLENOID DIGITAL | _OUTPUT
C Pin Function Type
DRIVE / LEFT TRACK CURRENT FEEDBACK GROUND | INPUT
["2 [RIGHT TRACK CURRENT FEEDBACK GROUND | INPUT
GROUND GROUND | _INPUT
SWING CURRENT FEEDBACK GROUND | INPUT
NOT CONNECTED GROUND | INPUT
[ 6_[FLOW CONTROL CURRENT FEEDBACK. GROUND | INPUT
3 BATTERY VOLTAGE VBAT OUTPUT
(Black) UMS ANGLE SENSOR DIGITAL INPUT
["9_|CRIBBING ENGAGE SWITCH DIGITAL INPUT
NOT CONNECTED DIGITAL INPUT
CONFIGURATION #1 DIGITAL INPUT
[ 12_[NOT CONNECTED VOLTAGE | OUTPUT
NOT CONNECTED ANALOG | _INPUT
[ 14 [LIFT CURRENT FEEDBACK GROUND | INPUT

|
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Figure 6-21. Ground Control Module - Sheet 1 of 3
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SECTION 6 - JLG CONTROL SYSTEM

e a7
/ (Black)

TTOOOUU U TT
ToooTgUT oo T
noonnnanfonnn

TTUQUOOOTTTT
e 00ss00csa s on

Connector
J12
(Black)

TOOO[OUTU 0T

oooononnnflon

Connector Pin Function Type
PLATFORM EMS DIGITAL INPUT
PLATFORM MODE DIGITAL INPUT
GROUND MODE DIGITAL INPUT
CAPACITY ANGLE SWITCH ANALOG INPUT
+5 VOLTS VOLTAGE | OUTPUT
CAN1 TERMINATOR TERM 0
CAPACITY LENGTH SWITCH ANALOG INPUT

8 |NOT CONNECTED ANALOG INPUT

9 [GROUND GROUND INPUT
GROUND GROUND INPUT
IN/OUT OF TRANSPORT SWITCHES DIGITAL INPUT
BROKEN CABLE SWITCH DIGITAL INPUT
CANT HIGH SERIAL 10
GROUND MODE POWER TO PLATFORM DIGITAL INPUT
FOOTSWITCH DIGITAL INPUT
+5 VOLTS VOLTAGE | OUTPUT
CANT TERMINATOR TERM 0
CAN1 SHEILD GROUND INPUT
GROUND GROUND INPUT
NOT CONNECTED ANALOG INPUT
TOWER TELESCOPE PROXIMITY (800A ONLY)DRIVE ORIENTATION SWITCH DIGITAL INPUT
TOWER LIFT PROXIMITY (800A ONLY) DIGITAL INPUT
GROUND FUNCTION ENABLE AVAILABLE DIGITAL INPUT
CAN1 LOW SERIAL 0
GROUND GROUND INPUT
+5 VOLTS VOLTAGE | OUTPUT
+5 VOLTS VOLTAGE | OUTPUT
GROUND GROUND INPUT
BATTERY VOLTAGE AT OUTPUT
BATTERY VOLTAGE VBAT OuTPUT
BATTERY VOLTAGE VBAT ouTPUT
BATTERY VOLTAGE VBAT OUTPUT

33 |BATTERY VOLTAGE VBAT ouTPUT

34 |BATTERY VOLTAGE (PROPULSION MODULE) VBAT OUTPUT

35 | BOOM ANGLE PROXIMITY SWITCH (800S ONLY)/DRIVE ORIENTATION SWITCH DIGITAL INPUT

Pin Function Type

1| NOT CONNECTED FREQUENCY|  |NpUT

2 | NOT CONNECTED FREQUENCY |  INPUT

3 | CAN2 HIGH (TELEMATICS) SERIAL 10

4 | CAN2 LOW (TELEMATICS) SERIAL 10

5 | CAN2 SHIELD (TELEMATICS) GROUND INPUT

6 _| CAN2 TERMINATOR TERM 10

7_| cAN2 TERMINATOR TERM )

8 |msso DIGITAL INPUT

1001103667 Y

Figure 6-22. Ground Control Module - Sheet 2 of 3
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SECTION 6 - JLG CONTROL SYSTEM

Connector Pin Function Type
1 | MODULE GROUND GROUND | OUTPUT
8 2 |MODULE POWER VBAT INPUT
(Black) 3 [ GROUND TO PLATFORM MODULE GROUND INPUT
4 |POWER TO PLATFORM MODULE VBAT OUTPUT
(O
e £
E +
o dk
E
aonooonnononlon
'NoS
Connector Pin Function Type

CRIBBING ENGAGED INDICATOR DIGITAL OUTPUT

500 LB CAPACITY LAMP DIGITAL OUTPUT

GLOWPLUG INDICATOR DIGITAL OUTPUT
4 |ENGINE START DIGITAL INPUT
5 |PLATFORM LEVEL DOWN DIGITAL INPUT
6 |PLATFORM ROTATE LEFT DIGITAL INPUT
7 |MAIN TELESCOPE IN DIGITAL INPUT
8 [JIB DOWN DIGITAL INPUT
9 |JIB LEFT DIGITAL INPUT
10 | TOWER LIFT UP DIGITAL INPUT
11 | TOWER TELESCOPE IN DIGITAL INPUT
12 |HOURMETER DIGITAL OUTPUT
13 | RETURN FILTER BY-PASS LAMP DIGITAL OUTPUT
14 | PLATFORM OVERLOADED INDICATOR DIGITAL OUTPUT
15 |BOOM MALFUNCTION INDICATOR DIGITAL OUTPUT
16 | AUXILIARY POWER / FUNCTION ENABLE DIGITAL INPUT
17 | PLATFORM LEVEL UP DIGITAL INPUT

[Bl::e) 18 | PLATFORM ROTATE RIGHT DIGITAL INPUT

19 |JiIBUP DIGITAL INPUT
20 |JIB RIGHT DIGITAL INPUT
21 | TOWER LIFT DOWN DIGITAL INPUT
22 | TOWER TELESCOPE OUT DIGITAL INPUT
23 | MAIN LIFT UP DIGITAL INPUT
24 |BATTERY VOLTAGE VBAT OUTPUT
25 |BATTERY VOLTAGE - (GROUND ENABLE PRESENT) VBAT OUTPUT
26 |BATTERY LOW/NOT CHARGING INDICATOR DIGITAL OUTPUT
27 |CHARGE PUMP FILTER BY-PASS LAMP DIGITAL OUTPUT
28 | ENGINE HIGH COOLANT TEMPERATURE INDICATOR DIGITAL OUTPUT
29 |ENGINE LOW OIL PRESSURE INDICATOR DIGITAL OUTPUT
30 |MAIN TELESCOPE OUT DIGITAL INPUT
31 |GROUND GROUND INPUT
32 | GROUND GROUND INPUT
33 | MAIN LIFT DOWN DIGITAL INPUT
34 |SWING LEFT DIGITAL INPUT
35 |SWING RIGHT DIGITAL INPUT

1001103667 Y

6-58

Figure 6-23. Ground Control Module - Sheet 3 of 3
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SECTION 6 - JLG CONTROL SYSTEM

CONNECTOR PIN T FUNCTION
1 UNALLOCATED DIGITAL INPUT
2 UNALLOCATED DIGITAL INPUT
3 BATTERY VOLTAGE HS DIGITAL INPUT
4 DRIVE ORIENTATION SYSTEM OVERRIDE SWITCH HS DIGITAL INPUT
5 UNALLOCATED LAMP OUTPUT
6 CHASSIS TILTED INDICATOR LAMP OUTPUT
7 FUNCTION ENABLE INDICATOR LAMP OUTPUT
8 VEHICLE SYSTEM DISTRESS INDICATOR LAMP OUTPUT
9 CREEP SPEED INDICATOR LAMP OUTPUT
10 BROKEN CABLE INDICATOR LAMP OUTPUT
1 PLATFORM OVERLOADED INDICATOR LAMP OUTPUT
12 500 LB CAPACITY INDICATOR LAMP OUTPUT
13 1000 LB CAPACITY INDICATOR LAMP OUTPUT
14 DRIVE ORIENTATION SYSTEM INDICATOR LAMP OUTPUT
15 GENERATOR ON INDICATOR LAMP OUTPUT
16 SOFT TOUCH T ) INDICATOR LAMP OUTPUT
17 GLOW PLUG ENGAGED INDICATOR LAMP OUTPUT
J2 18 LAMP RETURN GROUND
GRAY 19 DRIVE DISABLED INDICATOR LAMP OUTPUT
20 UPRIGHT TILTED INDICATOR LAMP OUTPUT
21 LOW FUEL INDICATOR LAMP OUTPUT
m 22 1/4 FUEL LEVEL INDICATOR LAMP OUTPUT
O &5 &5 g5 | ®) 23 3/4 FUEL LEVEL INDICATOR LAMP OUTPUT
® g ‘E 24 1/2 FUEL LEVEL INDICATOR LAMP OUTPUT
g . 25 FUEL LEVEL INDICATORS RETURN GROUND
® 26 ANALYZER POWER ANALYZER POWER
27 ANALYZER GROUND ANALYZER GROUND
9 28 ANALYZER RX ANALYZER RX
0 I ’ 0 0 29 ANALYZER TX ANALYZER TX
30 BATTERY VOLTAGE BATTERY VOLTAGE
3 BATTERY VOLTAGE BATTERY VOLTAGE
32 BATTERY VOLTAGE BATTERY VOLTAGE
33 BATTERY VOLTAGE BATTERY VOLTAGE
34 SWITCH POWER BATTERY VOLTAGE
35 FULL FUEL LEVEL INDICATOR LAMP OUTPUT
CONNECTOR | PIN T FUNCTION
1 TOWER LIFT UP DIGITAL INPUT
2 TOWER LIFT DOWN DIGITAL INPUT
3 TOWER TELESCOPE IN DIGITAL INPUT
4 TOWER TELESCOPE OUT DIGITAL INPUT
5 MAIN TELESCOPE IN DIGITAL INPUT
6 MAIN TELESCOPE OUT DIGITAL INPUT
7 PLATFORM ROTATE RIGHT DIGITAL INPUT
8 PLATFORM ROTATE LEFT DIGITAL INPUT
9 PLATFORM LEVEL UP DIGITAL INPUT
10 PLATFORM LEVEL DOWN DIGITAL INPUT
1 JIB UP DIGITAL INPUT
12 JIB DOWN DIGITAL INPUT
13 SPEED PUMP POTENTIOMETER GROUND GROUND
14 ENGINE START DIGITAL INPUT
15 AUXILIARY POWER DIGITAL INPUT
16 CRAB STEER SELECT DIGITAL INPUT
a 17 COORDINATED STEER SELECT DIGITAL INPUT
18 SWITCH POWER BATTERY VOLTAGE
NATURAL 19 UNALLOCATED DIGITAL INPUT
20 UNALLOCATED DIGITAL INPUT
21 UNALLOCATED DIGITAL INPUT
22 DRIVE ORIENTATION SYSTEM FEATURE ENABLE DIGITAL INPUT
23 UNALLOCATED DIGITAL INPUT
24 UNALLOCATED DIGITAL INPUT
25 UNALLOCATED DIGITAL INPUT
26 UNALLOCATED DIGITAL INPUT
27 TWO SPEED VALVE (HIGH ENGINE) DIGITAL INPUT
28 TORQUE MODE DIGITAL INPUT
29 SOFT TOUCH OVERRIDE DIGITAL INPUT
30 HEAD/TAIL LIGHT DIGITAL INPUT
3 HORN DIGITAL INPUT
32 CREEP MODE DIGITAL INPUT
33 DUAL-FUEL SELECT DIGITAL INPUT
34 SPEED PUMP POTENTIOMETER REFERENCE VOLTAGE +7 REFERENCE VOLTAGE
35 SPEED PUMP POTENTIOMETER DIGITAL INPUT

1001106355 C
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Figure 6-24. Platform Control Module (With UGM) - Sheet 1 of 2
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SECTION 6 - JLG CONTROL SYSTEM

CONNECTOR | PIN T FUNCTION
1 MODULE GROUND GROUND
J8 2 MODULE POWER BATTERY VOLTAGE
CONNECTOR | PIN T FUNCTION &5 IL@“
1 LIFT / SWING JOYSTICK SUPPLY VOLTAGE SUPPLY VOLTAGE ‘9
2 LIFT CENTER TAP INPUT g
3 LIFT SIGNAL INPUT ®
J5 4 SWING SIGNAL INPUT i
NATURAL | 5 SWING CENTER TAP INPUT g 10
6 NOT CONNECTED INPUT
7 LIFT / SWING JOYSTICK RETURN GROUND
8 GROUND RETURN GROUND ©
CONNECTOR | PIN T FUNCTION
1 DRIVE / STEER JOYSTICK SUPPLY VOLTAGE SUPPLY VOLTAGE
2 DRIVE CENTER TAP INPUT
3 DRIVE SIGNAL INPUT
J6 4 STEER SIGNAL INPUT
BLACK 5 STEER LEFT INPUT
6 STEER RIGHT INPUT
7 DRIVE / STEER JOYSTICK RETURN GROUND
8 GROUND RETURN GROUND
CONNECTOR | PIN T FUNCTION
1 GROUND MODE GROUND MODE
2 PLATFORM EMS PLATFORM EMS
3 PLATFORM EMS TO GROUND MODULE PLATFORM MODE
4 FOOTSWITCH (FUNCTION ENABLE SWITCH) POWER BATTERY VOLTAGE
5 GENERATOR SWITCH POWER BATTERY VOLTAGE
6 JIB BLOCK LIMIT SWITCH POWER BATTERY VOLTAGE
7 SOFT TOUCH LIMIT SWITCH POWER BATTERY VOLTAGE
8 FOOTSWITCH SIGNAL DIGITAL INPUT
9 GENERATOR ON SIGNAL DIGITAL INPUT
10 +7 REFERENCE VOLTAGE +7 REFERENCE VOLTAGE
11 LOAD CELL INPUT 1 ANALOG INPUT ml fﬁ\ /Fll @
12 LOAD CELL INPUT 2 ANALOG INPUT
13 UNALLOCATED ANALOG INPUT
14 GROUND RETURN GROUND
15 LOAD CELL REFERENCE VOLTAGE +7 REFERENCE VOLTAGE
16 LOAD CELL RETURN GROUND
17 JIB BLOCK LIMIT SWITCH HS DIGITAL INPUT
J7 18 SOFT TOUCH LIMIT SWITCH HS DIGITAL INPUT
BLACK 19 PLATFORM ALARM LAMP OUTPUT
20 ALARM RETURN GROUND
21 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
22 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
23 GROUND RETURN GROUND
24 GROUND RETURN GROUND
25 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
26 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
27 UNALLOCATED ME DIGITAL OUTPUT
28 UNALLOCATED ME DIGITAL OUTPUT
29 GROUND RETURN GROUND
30 CAN LOW CAN LOW
31 CAN HIGH CAN HIGH
32 CAN SHIELD CAN SHIELD
33 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
34 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
35 GROUND RETURN GROUND
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Figure 6-25. Platform Control Module (With UGM) - Sheet 2 of 2
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SECTION 6 - JLG CONTROL SYSTEM

CONNECTOR PIN T FUNCTION
1 UNALLOCATED DIGITAL INPUT
2 UNALLOCATED DIGITAL INPUT
3 BATTERY VOLTAGE HS DIGITAL INPUT
4 DRIVE ORIENTATION SYSTEM OVERRIDE SWITCH HS DIGITAL INPUT
5 UNALLOCATED LAMP OUTPUT
6 CHASSIS TILTED INDICATOR LAMP OUTPUT
7 FUNCTION ENABLE INDICATOR LAMP OUTPUT
8 VEHICLE SYSTEM DISTRESS INDICATOR LAMP OUTPUT
° CREEP SPEED INDICATOR LAMP OUTPUT
10 BROKEN CABLE INDICATOR LAMP OUTPUT
1 PLATFORM OVERLOADED INDICATOR LAMP OUTPUT
12 500 LB CAPACITY INDICATOR LAMP OUTPUT
13 1000 LB CAPACITY INDICATOR LAMP OUTPUT
14 DRIVE ORIENTATION SYSTEM INDICATOR LAMP OUTPUT
15 GENERATOR ON INDICATOR LAMP OUTPUT
16 SOFT TOUCH TRIGGERED INDICATOR LAMP OUTPUT
17 GLOW PLUG ENGAGED INDICATOR LAMP OUTPUT
J2 18 LAMP RETURN GROUND
GRAY 19 DRIVE DISABLED INDICATOR LAMP OUTPUT
20 UPRIGHT TILTED INDICATOR LAMP OUTPUT
O @ 21 LOW FUEL INDICATOR LAMP OUTPUT
22 1/4 FUEL LEVEL INDICATOR LAMP OUTPUT
23 3/4 FUEL LEVEL INDICATOR LAMP QUTPUT
® 24 1/2 FUEL LEVEL INDICATOR LAMP OUTPUT
@ 25 FUEL LEVEL INDICATORS RETURN GROUND
26 ANALYZER POWER ANALYZER POWER
27 ANALYZER GROUND ANALYZER GROUND
28 ANALYZER RX ANALYZER RX
29 ANALYZER TX ANALYZER TX
30 BATTERY VOLTAGE BATTERY VOLTAGE
@ 31 BATTERY VOLTAGE BATTERY VOLTAGE
@ 32 BATTERY VOLTAGE BATTERY VOLTAGE
33 BATTERY VOLTAGE BATTERY VOLTAGE
o 34 SWITCH POWER BATTERY VOLTAGE
35 FULL FUEL LEVEL INDICATOR LAMP OUTPUT
o § o CONNECTOR PIN ASSIGNMENT FUNCTION
oo o%s 1 TOWER LIFT UP. DIGITAL INPUT
[ooo] t . 2 TOWER LIFT DOWN DIGITAL INPUT
.. 3 TOWER TELESCOPE IN DIGITAL INPUT
|Ml 4 TOWER TELESCOPE OUT DIGITAL INPUT
) 5 MAIN TELESCOPE IN DIGITAL INPUT
Z o : ® 6 MAIN TELESCOPE OUT DIGITAL INPUT
M o 2 2o :3 7 PLATFORM ROTATE RIGHT DIGITAL INPUT
° g 2 4 @ 2 v 2 8 PLATFORM ROTATE LEFT DIGITAL INPUT
L Z M : E % : ' 9 PLATFORM LEVEL UP DIGITAL INPUT
M o 2 224 10 PLATFORM LEVEL DOWN DIGITAL INPUT
ese R 1 JIB UP DIGITAL INPUT
° M ° 12 JIB DOWN DIGITAL INPUT
13 SPEED PUMP POTENTIOMETER GROUND GROUND
S) 14 ENGINE START DIGITAL INPUT
fe) fe) 15 AUXILIARY POWER DIGITAL INPUT
16 CRAB STEER SELECT DIGITAL INPUT
O J1 17 COORDINATED STEER SELECT DIGITAL INPUT
18 SWITCH POWER BATTERY VOLTAGE
NATURAL 19 UNALLOCATED DIGITAL INPUT
20 UNALLOCATED DIGITAL INPUT
21 UNALLOCATED DIGITAL INPUT
22 DRIVE ORIENTATION SYSTEM FEATURE ENABLE DIGITAL INPUT
23 UNALLOCATED DIGITAL INPUT
24 UNALLOCATED DIGITAL INPUT
25 UNALLOCATED DIGITAL INPUT
26 UNALLOCATED DIGITAL INPUT
27 TWO SPEED VALVE (HIGH ENGINE) DIGITAL INPUT
28 TORQUE MODE DIGITAL INPUT
29 SOFT TOUCH OVERRIDE DIGITAL INPUT
30 HEAD/TAIL LIGHT DIGITAL INPUT
31 HORN DIGITAL INPUT
32 CREEP MODE DIGITAL INPUT
33 DUAL-FUEL SELECT DIGITAL INPUT
34 SPEED PUMP POTENTIOMETER REFERENCE VOLTAGE +7 REFERENCE VOLTAGE
35 SPEED PUMP POTENTIOMETER DIGITAL INPUT
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Figure 6-26. Platform Control Module (Without UGM) - Sheet 1 of 2
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SECTION 6 - JLG CONTROL SYSTEM

CONNECTOR | PIN T FUNCTION
1 MODULE GROUND GROUND
J8 2 MODULE POWER BATTERY VOLTAGE
O)
CONNECTOR | PIN T FUNCTION
1 LIFT / SWING JOYSTICK SUPPLY VOLTAGE SUPPLY VOLTAGE
2 LIFT CENTER TAP INPUT O]
3 LIFT SIGNAL INPUT
J5 4 SWING SIGNAL INPUT
NATURAL | 5 SWING CENTER TAP INPUT
6 NOT CONNECTED INPUT
7 LIFT / SWING JOYSTICK RETURN GROUND [©)
8 GROUND RETURN GROUND
CONNECTOR | PIN T FUNCTION
1 DRIVE / STEER JOYSTICK SUPPLY VOLTAGE SUPPLY VOLTAGE
2 DRIVE CENTER TAP INPUT
3 DRIVE SIGNAL INPUT
J6é 4 STEER SIGNAL INPUT
BLACK 5 STEER LEFT INPUT
6 STEER RIGHT INPUT
7 DRIVE / STEER JOYSTICK RETURN GROUND
8 GROUND RETURN GROUND
CONNECTOR | PIN T FUNCTION
1 GROUND MODE GROUND MODE
2 PLATFORM EMS PLATFORM EMS \ “
3 PLATFORM EMS TO GROUND MODULE PLATFORM MODE soe ®
4 FOOTSWITCH (FUNCTION ENABLE SWITCH) POWER BATTERY VOLTAGE 3 °oe
5 GENERATOR SWITCH POWER BATTERY VOLTAGE B E @ °5e
6 JIB BLOCK LIMIT SWITCH POWER BATTERY VOLTAGE Feoe Beoe
7 SOFT TOUCH LIMIT SWITCH POWER BATTERY VOLTAGE e5e B
8 FOOTSWITCH SIGNAL DIGITAL INPUT °%0 °5e
9 GENERATOR ON SIGNAL DIGITAL INPUT oo
10 +7 REFERENCE VOLTAGE +7 REFERENCE VOLTAGE
1 LOAD CELL INPUT 1 ANALOG INPUT
12 LOAD CELL INPUT 2 ANALOG INPUT ° °
13 UNALLOCATED ANALOG INPUT
14 GROUND RETURN GROUND o &
15 LOAD CELL REFERENCE VOLTAGE +7 REFERENCE VOLTAGE
16 LOAD CELL RETURN GROUND
17 JIB BLOCK LIMIT SWITCH HS DIGITAL INPUT
J7 18 SOFT TOUCH LIMIT SWITCH HS DIGITAL INPUT
BLACK 19 PLATFORM ALARM LAMP OUTPUT
20 ALARM RETURN GROUND
21 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
22 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
23 GROUND RETURN GROUND
24 GROUND RETURN GROUND
25 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
26 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
27 UNALLOCATED ME DIGITAL OUTPUT
28 UNALLOCATED ME DIGITAL OUTPUT
29 GROUND RETURN GROUND
30 CAN LOW CAN LOW
31 CAN HIGH CAN HIGH
32 CAN SHIELD CAN SHIELD
33 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
34 UNALLOCATED/NOT POPULATED ME DIGITAL OUTPUT
35 GROUND RETURN GROUND
1600375 E
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Figure 6-27. Platform Control Module (Without UGM) - Sheet 2 of 2
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SECTION 6 - JLG CONTROL SYSTEM

Analyzer Diagnostics Menu Structure

A

In the following structure descriptions, an intended item is move between items in the same level. The UP /DOWN
ESC Y ;
selected by pressing ENTER; pressing ESC steps back to arrow keys alter a value if allowed.
the next outer level. The LEFT ( /RIGHT ) arrow keys
Table 6-11. ADJUSTMENTS - Personality Descriptions
DRIVE
ACCEL Displays/adjusts drive acceleration
DECEL Displays/adjusts drive deceleration
MINFORWARD Displays/adjusts minimum forward drive speed
MAXFORWARD Displays/adjusts maximum forward drive speed
MIN REVERSE Displays/adjusts minimum reverse drive speed
MAXREVERSE Displays/adjusts maximum reverse drive speed
ELEVATED MAX Displays/adjusts maximum drive speed
NOTE: used when elevation cutout switches are limiting maximum speed
CREEP MAX Displays/adjusts maximum drive speed
NOTE: used when creep switch on pump potis active
STEERMAX Displays/adjusts the maximum steer speed
LIFT
ACCEL Displays/adjusts upperliftacceleration
DECEL Displays/adjusts upper lift deceleration
MINUP Displays/adjusts minimum upper liftup speed
MAXUP Displays/adjusts maximum upper liftup speed
CREEPUP Displays/adjusts maximum upper lift up speed
NOTE: used when creep switch on pump potisactive
MINDOWN Displays/adjusts minimum upper lift down speed
MAXDOWN Displays/adjusts maximum upperlift down speed
CREEPDOWN Displays/adjusts maximum upperlift down speed
NOTE: used when creep switch on pump potis active
SWING
ACCEL Displays/adjusts swing acceleration
DECEL Displays/adjusts swing deceleration
MINLEFT Displays/adjusts minimum swing left speed
MAXLEFT Displays/adjusts maximum swing left speed
CREEPLEFT Displays/adjusts maximum swing left speed
NOTE: used when creep switch on pump potisactive
MINRIGHT Displays/adjusts minimum swingrright speed
MAXRIGHT Displays/adjusts maximum swing right speed
CREEPRIGHT Displays/adjusts maximum swingright speed
NOTE: used when creep switch on pump potis active
MAINTELESCOPE
ACCEL Displays/adjusts telescope acceleration
DECEL Displays/adjusts telescope deceleration
MININ Displays/adjusts minimum telescope in speed
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-11. ADJUSTMENTS - Personality Descriptions

MAXIN Displays/adjusts maximum telescopein speed
MINOUT Displays/adjusts minimum telescope out speed
MAXOUT Displays/adjusts maximum telescope out speed
BASKET LEVEL
ACCEL Displays/adjusts basket level acceleration
DECEL Displays/adjusts basket level deceleration
MINUP Displays/adjusts minimum basket level up speed
MAXUP Displays/adjusts maximum basket level up speed
MINDOWN Displays/adjusts minimum basket level down speed
MAXDOWN Displays/adjusts maximum basket level down speed
BASKET ROTATE
ACCEL Displays/adjusts basket rotate acceleration
DECEL Displays/adjusts basket rotate deceleration
MINLEFT Displays/adjusts minimum basket rotate left speed
MAXLEFT Displays/adjusts maximum basket rotate left speed
MINRIGHT Displays/adjusts minimum basket rotateright speed
MAXRIGHT Displays/adjusts maximum basket rotate right speed
JIBLIFT Notdisplayed if IB=NO
ACCEL Displays/adjustsjibacceleration
DECEL Displays/adjusts jib deceleration
MINUP Displays/adjusts minimum jib upspeed
MAXUP Displays/adjusts maximumjibup speed
MINDOWN Displays/adjusts minimum jib down speed
MAXDOWN Displays/adjusts maximum jib down speed
MINLEFT Displays/adjusts minimumijib leftspeed
MAXLEFT Displays/adjusts maximumijib left speed
MINRIGHT Displays/adjusts minimum jib rightspeed
MAXRIGHT Displays/adjusts maximum jibright speed
STEER
MAXSPEED Displays/adjusts maximum steer speed, which applies when vehicle speed s at
minimum
GROUND MODE
LIFTUP Displays/adjusts fixed lift up speed
LIFTDOWN Displays/adjusts fixed lift down speed
SWING Displays/adjusts fixed swing speed
TELE Displays/adjusts fixed telescope speed
BASKETLEVEL Displays/adjusts fixed basket level speed
BASKETROTATE Displays/adjusts fixed basket rotate speed
JIB(U/D) Displays/adjustsjib liftspeed
Notdisplayed if JIB=NO
JIB(L/R) Displays/adjusts jib swing speed
Not displayedif JIB=NO
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SECTION 6 - JLG CONTROL SYSTEM

3121202

Table 6-12. Diagnostic Menu Descriptions

DRIVE

DRIVEFOR Displays drive joystick direction & demand

STEER Displays steer switch direction & demand
NOTE: steer demand is inversely proportional to vehicle speed

BRAKES Displays brake control system status

CREEP Displays pump pot creep switch status

TWOSPEED Displays two speed switch status

2SPEEDMODE Displays status of two speed valve

HIGH ENGINE Displays high engine switch status

BOOM

ULIFTUP Displays liftjoystick direction & demand

SWINGLEFT Displays swingjoystick direction & demand

LEVELUP Displays basket level switch direction & demand
NOTE: demand s controlled by the pump pot

ROT. LEFT Displays basket rotate switch direction& demand
NOTE: demandis controlled by the pump pot

UTELEIN Displays telescope switch direction &demand
NOTE: demand s controlled by the pump pot

JIBUP Displaysjibliftswitch direction & demand
NOTE: demand s controlled by the pump pot
Not displayedif JIB=NO

JIBLEFT Displays jib swing switch direction & demand
NOTE: demand s controlled by the pump pot
NotdisplayedifJIB=NO

PUMPPOT Displays pump potdemand

ENGINE

START Displays start switch status

AIRFILTER Displays airfilter status

BATTERY Displays measured battery voltage

COOLANT Displays coolant temperature

OILPRS Displays oil pressure status

FUEL SELECT Displays selected fuel (Dual Fuel only)

FUELLEVEL Displays fuel level status

RPM Displays Engine RPM

GMBATTERY Displays battery voltage at ground module

PMBATTERY Displays battery voltage at platform module

TEMP Displays ground module temperature

ELEV.CUTOUT Displays elevation cutout switch status

FUNC.CUTOUT Displays function cutout switch status

CREEP Displays creep switch status

TILT Displays measured vehicle tilt

AUXPOWER Displays status of auxiliary power switch

HORN Displays status of horn switch

RFILTER Displays status of returnfilter switch

CFILTER Displays status of charge pumpfilter

LOADLENGTH Displays length switch status
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6-66

Table 6-12. Diagnostic Menu Descriptions

ANGLE Displays angle switch status
LOAD Displaysload sensorvalue
NOTE: Not displayed if load =0.
DATALOG
ON Displays total controller on (EMS) time
ENGINE Displaysengineruntime
DRIVE Displays total controller drive operation time
LIFT Displays total controller lift operation time
SWING Displays total controller swing operation time
TELE Displays total controller tele operation time
MAX.TEMP Displays maximum measured heatsink temp.
MIN.TEMP Displays minimum measured heatsink temp.
MAX.VOLTS Displays maximum measured battery voltage
RENTAL Displays total controller operation time
NOTE: can be reset
ERASERENTAL Notavailable at password level 2
YES:ENTER, NO:ESC ENTER resets rental datalog time to zero
VERSIONS
GROUND Displays ground module software version
PLATFORM Displays platform module software version
ANALYSER Displays Analyzer software version
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-13. Help Fault Codes, Displayed Faults, and Descriptions

FaultFlash | Communicated(Displayed onAnalyzer) Description Priority
Code Fault
None Noflash codeisindicated for the following help messages. They are intended to hintata possible problemif | 1
thevehicleis notbehavingas expected.
EVERYTHINGOK The “normal” help message in platform mode
GROUND MODE OK The “normal” help message in ground mode
FSWOPEN Adrive orboom function has been selected but footswitchis open.
RUNNING AT CREEP — CREEP SWITCHOPEN | All function speeds are limited to creep because the creep switchis open.
RUNNINGAT CREEP—TILTED AND ABOVEELE- | Allboom function speeds are limited to creep because the vehicleistilted and above elevation.
VATION
RUNNING AT CUTBACK — ABOVEELEVATION | Drivespeedis limited to “ELEVATED MAX" because the vehicle s above elevation.
TILT SENSOROUT OF RANGE Thetiltsensorhasindicatedatiltangle greater than 19 degrees formore than 4 seconds. Not reported during
2second power-up.
LOAD SENSOR READING UNDERWEIGHT The load sensoris reading 20% or more under the calibrated zero point. This fault may occurif the basket is
resting on the ground. Not reported during 2 second power-up.
”n Flash code 1/1indicatesa “sleep” mode.
NOTREQUIRED
2/1 Flash code 2/1indicates problems with footswitch. 2
FSWFAULTY The two footswitch inputs have read the same state for more than one second.
KEYSWITCH FAULTY Both platform and ground modes are selected simultaneously
2/2 Flash code 2/2indicates problems with drive & steer selection. Except where noted, these faults are not 3
reported during 2 second power-up sequence.
DRIVELOCKED - JOYSTICKMOVEDBEFORE | Drive was selected before and during footswitch closure. Can be reported during power-up sequence.
FOOTSWITCH
FSWINTERLOCKTRIPPED Footswitch was closed for seven seconds with no function selected. Can be reported during power-up
sequence.
STEERLOCKED —SELECTED BEFOREFOQT- | Steerwas selected before and during footswitch closure.
SWITCH
STEER SWITCHES FAULTY Both steer switchesareactive together.
DRIVE/STEERWITHNOQPROX Thisfaultonly occurswithinductive joysticks. It occursifthejoystickis moved out of the neutral position with
no Qprox sensors active.
D/5J0Y.QPROXBAD These faults only occur withinductive joysticks. They indicate that the Q-Prox sensor is reading above 3.18
volts.
D/SJOY.OUTOFRANGELOW Resistive joysticks: These faults do notoccur.
Inductive joysticks: Thetrigger pointsforthese faults are dependenton the centertap voltage reading. These
faults will be triggered when the voltageis less than the centertap voltage minus half the center tap voltage
minus0.3volts.Ifthe centertapisatthe highend of therange, these faults will be triggered below 1.05 volts.
Ifthe centertapisat the low end of the range, these faults will be triggered below 0.79 volts.
D/SJOY.OUTOF RANGEHIGH Resistivejoysticks: These faultsdonotoccurifthe Vrefvoltageishelow 8.1 volts. If Vrefis above 7.7 volts, Vref
isoperating out of tolerance ora short to battery has occurred.
Inductivejoysticks: Thetrigger pointsforthese faults are dependenton the centertap voltage reading. These
faults will be triggered when the voltage is more than the centertap voltage plus halfthe centertap voltage
plus 0.3 volts. Ifthe centertapis at the high end of the range, these faults will be triggered above 4.35 volts. If
the centertapisat the low end of the range, these faults will be triggered above 3.8 volts.
D/SJOY.CENTERTAPBAD Resistive joysticks: These faults occur when the center tap voltage s not between 3.08 volts and 3.83 volts.
Duetoresistortolerances thereisa+/-.1voltrange around these values where the fault may be indicated.
Inductive joysticks: These faults occurwhen the centertap voltageis not between 2.18 voltsand 2.70 volts.
Duetoresistor tolerances thereisa-+/-.1volt range around these values where the fault may be indicated.
WAITING FOR FSWTOBE OPEN Footswitch was closed when platform mode was selected. Canbe reported during power-up sequence.
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Table 6-13. Help Fault Codes, Displayed Faults, and Descriptions

FaultFlash | Communicated(Displayed onAnalyzer) Description Priority
Code Fault
23 Flash code 2/3 indicates problems with boom function selection. 3
LIFT/SWINGLOCKED —JOYSTICK MOVED Platform upper lift or swing was selected before and during footswitch closure.
BEFORE FOOTSWITCH
PUMP SWITCHES FAULTY — CHECKDIAGNOS- | Aboom function (lower ift, telescope, basket level, basket rotate, jib) has both directions selected together.
TICS/BOOM
PUMP SWITCHES LOCKED — SELECTED Aplatform boom function (lower lift, telescope, basket level, basket rotate, jib) was selected before key
BEFORE FOOTSWITCH switch orfootswitch closure.
PUMP SWITCHES LOCKED — SELECTED Aground boom function (lower lift, telescope, basket level, basket rotate, jib) was selected before aux
BEFOREAUXPOWER power.
LIFT/SWING WITHNO QPROX Thisfaultonly occurswithinductivejoysticks. ltoccursifthejoystickis moved out ofthe neutral position with
no Qprox sensorsactive.
I/sjoy. qprox bad These faults only occur withinductive joysticks. They indicate that the Q-Prox sensor s reading above 3.18
volts.
I/sjoy.outofrange low Resistive joysticks: These faults do not occur.
Inductivejoysticks: Thetrigger points forthesefaults are dependenton the centertap voltage reading. These
faultswill be triggered when the voltageis less than the centertap voltage minus half the center tap voltage
minus0.3volts.Ifthe centertapisatthe highend of therange, these faults will be triggered below 1.05 volts.
Ifthe centertapisat the low end of the range, these faults will be triggered below 0.79 volts.
I/sjoy.outofrange high Resistive joysticks: These faultsdo not occurif the Vrefvoltageis below 8.1 volts. If Vrefis above 7.7 volts, Vref
isoperating out of tolerance ora short to battery has occurred.
Inductivejoysticks: Thetrigger pointsfor these faults are dependent onthe centertap voltage reading. These
faults will be triggered when the voltage is more than the centertap voltage plus half the centertap voltage
plus0.3 volts. Ifthe centertapisat the high end of the range, these faults will be triggered above 4.35 volts. If
the centertapisat the lowend of the range, these faults will be triggered above 3.8 volts.
I/sjoy. centertap bad Resistive joysticks: These faults occur when the center tap voltageis not between 3.08 volts and 3.83 volts.
Duetoresistor tolerances thereisa +/-.1voltrange around these values where the fault may be indicated.
Inductive joysticks: These faults occurwhen the center tap voltageis not between 2.18 voltsand 2.70 volts.
Due toresistor tolerances thereisa-+/-.1volt range around these values where the fault may be indicated.
PUMP SWITCHES LOCKED — SELECTED This fault occurs when a hydraulic function switch is closed before the start switchis closed.
BEFORE START SWTICH
FOOTSWITCH SELECTED BEFORE START The user attempted to start the machine with the footswitch engaged.
2/4 Flash code 2/4indicates thatsteering digital inputs are faulty.
NOTREQUIRED
2/5 Flash code 2/5indicates thata function is prevented due toa cutout. 4
BOOMPREVENTED — DRIVE SELECTED Aboom functionisselected whileadrive function is selected and drive cutoutis configured to prevent simul-
taneous drive & boom operation.
DRIVEPREVENTED — ABOVE ELEVATION Driveis selected while above elevation and drive cutoutis configured to prevent drive.
DRIVEPREVENTED —BOOM SELECTED Driveis selected while aboom function is selected and drive cutout s configured to prevent simultaneous
drive &boom operation.
DRIVEPREVENTED - TILTED & ABOVEELEVA- | Driveis selected while tilted and above elevation and tilt is configured to cutout drive.
TION
MODEL CHANGED — HYDRAULICS SUS- User changed the model numberusing the analyzer. Usermust cycle power before the hydraulics systemwill | 11
PENDED — CYCLEEMS beactiveagain.
217 Flash code 2/7 indicates that the acceleratorinputis faulty.
NOTREQUIRED
2/8 Flash code 2/8indicates a problem with a hydraulicfilter. Not reported during 2 second power-up. 5
RETURN FILTER BYPASSED Hydraulicreturnfilter clogged
charge pumpfilter bypassed Charge pumpfilter clogged
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Table 6-13. Help Fault Codes, Displayed Faults, and Descriptions

FaultFlash | Communicated(Displayed onAnalyzer) Description Priority
Code Fault
3N Flash code 3/1indicates thata contactor did not close when energized.
NOTREQUIRED
3/2 Flash code 3/2indicates that a contactor did not open when energized.
NOTREQUIRED
33 Flash code 3/3 indicates a driver problem. All driver faults are detected in a similar manner. Open circuit 6

faultsare detected when the analog feedback reads too high and the output is commanded off. Short to
ground s detected when the analog feedback readslow and the outputis commanded on. Short to batteryis
detected when the analog feedback reads Vbatand the outputis commanded off. Not reported during 2 sec-
ond power-up.

ALTERNATOR/ECM POWER SHORT TO
GROUND

HOURMETER SHORTTO GROUND
HOURMETER SHORTTO BATTERY
HORN SHORTTO GROUND

HORN OPEN CIRCUIT

HORN SHORT TO BATTERY
AUXPOWER SHORTTO GROUND
AUXPOWEROPEN CIRCUIT
AUXPOWER SHORTTO BATTERY
GLOW PLUG SHORT TO GROUND
GLOWPLUGOPEN CIRCUIT

GLOW PLUG SHORT TO BATTERY
LPLOCKSHORTTO GROUND
LPLOCKOPEN CIRCUIT
LPLOCKSHORTTOBATTERY

LP START ASSIST SHORTTO GROUND
LPSTART ASSISTOPEN CIRCUIT
LPSTART ASSIST SHORTTO BATTERY
MAIN DUMP SHORTTO GROUND
MAIN DUMP OPEN CIRCUIT

MAIN DUMP SHORTTO BATTERY
PARKING BRAKE SHORT TO GROUND
PARKING BRAKE OPEN CIRCUIT
PARKING BRAKE SHORT TO BATTERY
STARTSOLENOID SHORTTO GROUND
STARTSOLENOID OPEN CIRCUIT
STARTSOLENOID SHORT TO BATTERY
STEERDUMP SHORT TO GROUND
STEERDUMP OPEN CIRCUIT
STEERDUMP SHORT TO BATTERY
TWO SPEED SHORTTO GROUND
TWOSPEED OPEN CIRCUIT

TWO SPEED SHORTTO BATTERY
GROUND ALARM SHORT TO GROUND
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Table 6-13. Help Fault Codes, Displayed Faults, and Descriptions

FaultFlash
Code

6-70

Communicated (Displayed onAnalyzer)
Fault

Description

Priority

GROUND ALARM OPEN CIRCUIT

GROUND ALARM SHORT TO BATTERY

GENERATOR SHORT TO GROUND

GENERATOR OPEN CIRCUIT

GENERATOR SHORT TO BATTERY

WELDER SHORTTO GROUND

WELDEROPEN CIRCUIT

WELDER SHORTTO BATTERY

HEADTAILLIGHT SHORTTO GROUND

HEADTAILLIGHT OPEN CIRCUIT

HEADTAILLIGHT SHORTTO BATTERY

BASKET UP OVERRIDE SHORTTO GROUND

Only occurs onmachines with electronic leveling systems.

BASKET UP OVERRIDE OPEN CIRCUIT

Only occurs on machines with electronic leveling systems.

BASKET UP OVERRIDE SHORTTO BATTERY

Only occurs on machines with electronic leveling systems.

BASKET UP SHORTTO GROUND

BASKET UP OPEN CIRCUIT

BASKET UP SHORT TO BATTERY

BASKETDOWN SHORTTO GROUND

BASKET DOWN OPEN CIRCUIT

BASKET DOWN SHORTTO BATTERY

BASKETDOWN OVERRIDE SHORTTO GROUND

Only occurs on machines with electronic leveling systems.

BASKETDOWN OVERRIDE OPEN CIRCUIT

Only occurs on machines with electronic leveling systems.

BASKET DOWN OVERRIDE SHORTTO BATTERY

Only occurs on machines with electronic leveling systems.

BASKETLEFT OPEN CIRCUIT

BASKETLEFT SHORTTO BATTERY

BASKET LEFT SHORT TO GROUND

BASKET RIGHT SHORTTO GROUND

BASKETRIGHT OPEN CIRCUIT

BASKET RIGHT SHORT TO BATTERY

JIBUPSHORTTO GROUND

JIBUPOPEN CIRCUIT

JIBUPSHORTTOBATTERY

JIBDOWNSHORTTO GROUND

JIBDOWN OPEN CIRCUIT

JIBDOWN SHORTTO BATTERY

JIBLEFTSHORT TO GROUND

JIBLEFTOPEN CIRCUIT

JIBLEFTSHORTTO BATTERY

JIBRIGHT SHORT TO GROUND

JIBRIGHT OPEN CIRCUIT

JIBRIGHT SHORT TO BATTERY

TOWER UP SHORTTO GROUND
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Table 6-13. Help Fault Codes, Displayed Faults, and Descriptions

FaultFlash | Communicated(Displayed onAnalyzer) Description Priority
Code Fault
TOWER UP OPEN CIRCUIT

TOWER UP SHORT TO BATTERY
TOWER DOWN SHORTTO GROUND
TOWER DOWN OPEN CIRCUIT
TOWER DOWN SHORT TO BATTERY
TOWERIN SHORTTO GROUND
TOWERINOPEN CIRCUIT
TOWERIN SHORTTO BATTERY
TOWER OUT SHORT TO GROUND
TOWEROUT OPEN CIRCUIT
TOWEROUT SHORTTO BATTERY
UPPERINSHORTTO GROUND
UPPERINOPEN CIRCUIT
UPPERINSHORT TO BATTERY
UPPEROUT SHORT TO GROUND
UPPEROUT OPEN CIRCUIT
UPPEROUT SHORT TO BATTERY
LIFTUP DUMP SHORTTO GROUND
LIFTUPDUMP OPEN CIRCUIT
LIFTUPDUMP SHORT TO BATTERY
LIFTDOWNHOLDING SHORTTO GROUND
LIFT DOWNHOLDING OPEN CIRCUIT
LIFTDOWN SHORT TO BATTERY

HOURMETER OPEN CIRCUIT This fault cannot be detected during normal operation. It may be reported during selftest.
FORD ECM POWER OPEN CIRCUIT This fault cannot be detected during normal operation. [t may be reported during selftest.
FORD ECM POWER SHORT TO BATTERY This fault cannot be detected during normal operation. [t may be reported during self test.
3/4 Flash code 3/4indicatesa driver problem ona platformvalve block valve driver. All driver faults are detected | 6

inasimilarmanner. Open circuit faults are detected when the analog feedback reads too highand the output
iscommanded off. Short to ground s detected when the analog feedback reads low and the output is com-
manded on. Short to batteryis detected when the analog feedback reads Vbat and the output is com-
manded off. Not reported during 2 second power-up.

BASKET UPSHORTTO BATTERY
BASKET UP SHORTTO GROUND
BASKET UP OPEN CIRCUIT

BASKETUP SHORTTO Only occurs onmachines with electronic basket leveling
BATTERY OR OPEN CIRCUIT

BASKETDOWN SHORTTO BATTERY
BASKETDOWN SHORTTO GROUND
bASKET DOWN OPEN CIRCUIT

BASKETDOWN SHORTTOBATTERY OROPEN | Only occurs onmachines with electronic basket leveling.
CIRCUIT

BASKETLEFTSHORTTO BATTERY
BASKERLEFTSHORTTO GROUND
BASKETLEFT OPEN CIRCUIT
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-13. Help Fault Codes, Displayed Faults, and Descriptions

FaultFlash | Communicated(Displayed onAnalyzer) Description Priority
Code Fault
BASKET RIGHT SHORTTO BATTERY
BASKET RIGHT SHORTTO GROUND
BASKET RIGHT OPEN CIRCUIT
JIBUP SHORTTO BATTERY
JIBUPSHORTTO GROUND
JIBUPOPEN CIRCUIT
JIBDOWN SHORTTO BATTERY
JIBDOWN SHORTTO GROUND
JIBDOWN OPEN CIRCUIT
JIBLEFT SHORT TO BATTERY
JIBLEFT SHORT TO GROUND
JIBLEFTOPEN CIRCUIT
JIBRIGHT SHORT TO BATTERY
JIBRIGHT SHORT TO GROUND
JIBRIGHT OPEN CIRCUIT
PLATFORM CONTROL VALVESHORTTOBAT- | Only occurs onmachines with electronic hasket leveling
TERY
PLATFORM CONTROL VALVE SHORTTO Only occurs on machines with electronichasketleveling
GROUND
PLATFORM CONTROL VALVEOPEN CIRCUIT | Only occurs on machines with electronicbasket leveling
3/5 Flash code 3/5indicates a brake pressure problem.
NOTREQUIRED
42 Flash code 4/2indicates that the engine s over temperature. NOT REQUIRED
43 Flash code 4/3indicates problems with the engine. Except where noted, these faults are notreported during | 9
2second power-up sequence.
high enginetemp Occurs when the engine temperature is above 117 degrees Celsius for the Ford engines, and above 130
degrees Celsius for the Deutz engines.
AIRFILTER BYPASSED Airfilter clogged
NOaLTERNATOR OUTPUT The engine hasbeen running for 15 seconds or more and the battery voltage s still below 12.5 volts.
LOW Oil PrESSURE IfaDeutzengineisinstalled, the oil pressure is below 8 PSIand the engine has been running for at least 10
seconds. Ifa Ford engineisinstalled, the Ford ECM has reported a low oil pressure fault.
OIL PRESSURE SHORT TO BATTERY IfaDeutzengineisinstalled, thisindicates that the oil pressure sensoris reading above 6.6 volts.
OIL PRESSURESHORTTO GROUNd IfaDeutzengineisinstalled, thisindicates that the oil pressure sensoris reading below 0.1 volts for more
than 5 seconds. This faultis not detected during crank.
COOLANTTEMPERATURE SHORTTOGROUND | IfaDeutzengineisinstalled, this indicates that the coolant temperature s reading below 0.1 volts.
FORD FAULT CODE ## AllFordfault codes except 63 are simply passed through from the FORD ECM. They only occurif aFord engine
isselected in the machine configuration digits. Can be reported during power-up sequence.
FORD FAULT CODE UNKNOWN Anunrecognized Ford ECM fault code hasbeenreceived. Can be reported during power-up sequence.
485 communications lost This fault only occurs witha Ford engine. It occurs when no responses are received from the ECM for 2.5 sec-
onds. Can be reported during power-up sequence.
FUEL SENSOR SHORTTO BATTERY Indicates that the fuel sensoris reading above 4.3 volts.
FUEL SENSOR SHORT TO GROUND Indicates that the fuel sensoris reading below 0.2 volts.
4/4 Flash code 4/4indicates problems with the battery supply. Not reported during 2 second power-up. 7
6-72 3121202



SECTION 6 - JLG CONTROL SYSTEM

Table 6-13. Help Fault Codes, Displayed Faults, and Descriptions

FaultFlash | Communicated(Displayed onAnalyzer) Description Priority
Code Fault
BATTERY LOW Batteryvoltage s below 11V formore than 5 seconds. This faultis not detected during crank. Thisis a warn-
ing—the controller does not shut down.
BATTERY TOO HIGH - Batteryvoltageis above 16V.EMS recycle required.
SYSTEM SHUTDOWN
BATTERY TOOLOW — Batteryvoltageis below 9V.
SYSTEMSHUTDOWN
5/5 Flash code 5/5 indicates problems with vehicle engine RPM or the encoder. Not reported during 2 second 8
power-up.
SPEED SENSOR READING INVALID SPEED This faultis detected with diesel engines only. The RPM pickup isindicating a speed that greater than 4000
RPMorapproximately 8875 Hz.
SPEED INPUTLOST This faultis detected with diesel engines only. It occursif there is no RPM detected and the oil pressure input
isreading above 8 PSI for more than three seconds. Thisis probably due to wiring problems at the ground
module orafaulty speed sensor.
6/6 Flash code 6/6 indicates problems with the CAN bus. 10
CANBUS FAILURE: The ground module or platform module is not receiving CAN messages. This s probably due to wiring prob-
lems between the platform and ground modules.
717 Flash code 7/7 indicates problems withamotor.
NOTREQUIRED
9/9 Flash code 9/9indicates problemswith the controller. n
PLATFORM MODULE Platformmodule code is too old to support the EIM or BPE load sensor and the machineis configured to use
SOFTWARE UPDATE REQUIRED one of these two sensors. The PM code must be updated to a newer version.
HIGHRESOLUTION A2D The ADS1213 chipinthe platform module hasstopped assertingitsinterrupt(DRDY) line forsomereason. An
FAILURE—INTERRUPTLOST EMS cycleisrequired.
HIGHRESOLUTION A2D The ADS1213 has needed to be reset 3 ormore times.
FAILURE-REINITLIMIT
PLATFORM MODULE FAILURE: hwfs CODE 1 | Platform module V(Low) FET has failed
GROUND MODULE FAILURE: hwfs CODE 1 Ground module V(Low) FET has failed
GROUND SENSORREF VOLTAGE OUTOF These faults occur when the seven volt reference voltage used for the joysticks, sensors, etc. goes out of
RANGE range. Not reported during 2 second power-up.
PLATFORM SENSORREF VOLTAGEOUT OF These faults occur when the seven volt reference voltage used for the joysticks, sensors, etc. goes out of
RANGE range. Not reported during 2 second power-up.
EEPROM FAILURE—CHECK ALL SETTINGS Acritical failure occurred with the EEPROM. Personalities, machine configuration digits, etc. may be reset to
defaultvaluesand should be checked.
CHASSISTILT SENSORNOT GAIN CALIBRATED | Indicates that the chassis tilt sensor calibration information has been lost. Machine will indicate that itis
tilted atall times. This calibration data is programmed into the unit at the factory.
CHASSISTILT SENSOR GAINOUTOF RANGE | Indicates that the chassis tilt sensor calibration has become corrupted.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-14. Diagnostic Trouble Code Listing

HELP MESSAGE FAULT FAULT REMOVAL
0K 0 0 CLEARS WHEN FAULTISREMOVED
DRIVING AT CREEP-TILTED 0 0 CLEARS WHEN FAULTIS REMOVED
FSWOPEN 0 0 CLEARS WHEN FAULT IS REMOVED
RUNNING AT CREEP - CREEP SWITCH OPEN 0 0 CLEARS WHEN FAULTISREMOVED
RUNNING AT CREEP - TILTED AND ABOVE ELEVATION 0 0 CLEARS WHEN FAULTISREMOVED
RUNNING AT CUTBACK - ABOVEELEVATION 0 0 CLEARS WHEN FAULTISREMOVED
TILTSENSOR OUT OF RANGE 0 0 CLEARS WHEN FAULT IS REMOVED
LOAD SENSOR READING UNDER WEIGHT 0 0 CLEARS WHEN FAULTISREMOVED
FSWFAULTY 2 1 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
KEYSWITCH FAULTY 2 1 CLEARSWHEN FAULTISREMOVED
DRIVELOCKED - JOYSTICK MOVED BEFORE FOOTSWITCH 2 2 CLEARS WHEN FAULTISREMOVED
FSWINTERLOCKTRIPPED 2 2 CLEARS WHEN FAULTIS REMOVED
STEERLOCKED - SELECTED BEFORE FOOTSWITCH 2 2 CLEARS WHEN FAULTISREMOVED
STEERSWITCHESFAULTY 2 2 CLEARS WHEN FAULT IS REMOVED
D/SJOY.QPROXBAD 2 2 CLEARS WHEN FAULTISREMOVED
L/SJOY.QPROX BAD 2 3 CLEARS WHEN FAULTISREMOVED
D/S5JOY.OUTOF RANGELOW 2 2 CLEARS WHEN FAULTIS REMOVED
D/5J0Y.0UTOF RANGEHIGH 2 2 CLEARS WHEN FAULTISREMOVED
L/SJOY.OUT OF RANGELOW 2 3 CLEARS WHEN FAULTIS REMOVED
L/SJOY.OUT OF RANGEHIGH 2 3 CLEARS WHEN FAULTISREMOVED
D/SJOY.CENTERTAPBAD 2 2 CLEARS WHEN FAULT IS REMOVED
L/SJOY.CENTERTAPBAD 2 3 CLEARS WHEN FAULTISREMOVED
WAITING FOR FSW TO BE OPEN 2 2 CLEARS WHEN FAULTISREMOVED
PUMP POT FAULTY 2 3 CLEARS WHEN FAULTISREMOVED
PUMP SWITCHES FAULTY - CHECK DIAGNOSTICS/BOOM 2 3 CLEARS WHEN FAULTISREMOVED
PUMP SWITCHES LOCKED - SELECTED BEFORE FOOTSWITCH 2 3 CLEARS WHEN FAULTISREMOVED
PUMP SWITCHES LOCKED - SELECTED BEFORE START SWITCH 2 3 CLEARS WHEN FAULTISREMOVED
FOOTSWITCH SELECTED BEFORE START 2 3 CLEARS WHEN FAULTISREMOVED
BOOM PREVENTED - DRIVE SELECTED 2 5 CLEARS WHEN FAULTISREMOVED
DRIVEPREVENTED - ABOVE ELEVATION 2 5 CLEARS WHEN FAULTISREMOVED
DRIVEPREVENTED - TILTED & ABOVE ELEVATION 2 5 CLEARS WHEN FAULTISREMOVED
DRIVEPREVENTED - BOOM SELECTED 2 5 CLEARS WHEN FAULTISREMOVED
FORD ECM POWER SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
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Table 6-14. Diagnostic Trouble Code Listing

HELP MESSAGE FAULT FAULT REMOVAL
HORN SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
HORN OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
HORN SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
AUXPOWER SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
AUXPOWER OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
AUXPOWER SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLEDTO CLEAR FAULT
GLOW PLUG SHORT TO GROUND 3 3 REQUIRES EMSTOBERECYCLED TO CLEAR FAULT
GLOW PLUGOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
GLOW PLUG SHORT TO BATTERY 3 3 REQUIRESEMSTO BERECYCLED TO CLEAR FAULT
LPLOCKSHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
LPLOCKOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
LPLOCKSHORTTOBATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
LPSTART ASSISTSHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
LP START ASSISTOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
LPSTART ASSISTSHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
MAIN DUMP SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
MAIN DUMP OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
MAIN DUMP SHORTTO BATTERY 3 3 REQUIRES EMSTOBERECYCLED TO CLEAR FAULT
PARKING BRAKE SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
PARKING BRAKE OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
PARKING BRAKE SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
STARTSOLENOID SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
STARTSOLENOID OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
STARTSOLENOID SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
STEERDUMP SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
STEERDUMP OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
STEERDUMP SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TWO SPEED SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TWOSPEED OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TWO SPEED SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
ALARM SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
ALARMOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
ALARM SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
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Table 6-14. Diagnostic Trouble Code Listing

HELP MESSAGE FAULT FAULT REMOVAL
GENERATOR SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
GENERATOR OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
GENERATOR SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
HEADTAILLIGHT SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
HEADTAILLIGHT OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
HEADTAILLIGHT SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
HOURMETER SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLEDTO CLEAR FAULT
HOURMETER SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET UP SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET UP OPEN CIRCUIT 3 3 REQUIRES EMS TO BERECYCLED TO CLEAR FAULT
BASKET UP SHORT TO BATTERY 3 3 REQUIRESEMSTO BERECYCLED TO CLEAR FAULT
BASKET DOWN SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKETDOWN OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET DOWN SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET LEFTSHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKETLEFTOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET LEFTSHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET RIGHT SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET RIGHT OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BASKET RIGHT SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBUP SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBUP OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBUP SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBDOWN SHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBDOWN OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBDOWN SHORTTO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBLEFT SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBLEFTOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBLEFT SHORT TOBATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBRIGHT SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBRIGHT OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
JIBRIGHT SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWER UP SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
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Table 6-14. Diagnostic Trouble Code Listing

HELP MESSAGE FAULT FAULT REMOVAL
TOWER UP OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWER UP SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWER DOWN SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWER DOWN OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWER DOWN SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWERIN SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLEDTO CLEAR FAULT
TOWERIN OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWERIN SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWER OUT SHORT TO GROUND 3 3 REQUIRESEMSTO BERECYCLED TO CLEAR FAULT
TOWEROUT OPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
TOWER OUT SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
UPPERINSHORTTO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
UPPERINOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
UPPERIN SHORTTOBATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
UPPEROUT SHORT TO GROUND 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
UPPEROUTOPEN CIRCUIT 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
UPPEROUT SHORT TO BATTERY 3 3 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
FUEL SENSOR SHORTTO BATTERY 3 3 CLEARS WHEN FAULTISREMOVED
FUEL SENSOR SHORTTO GROUND 3 3 CLEARS WHEN FAULTISREMOVED
OILPRESSURE SHORTTO BATTERY 4 3 CLEARS WHEN FAULTISREMOVED
OIL PRESSURE SHORT TO GROUND 4 3 CLEARS WHEN FAULTISREMOVED
COOLANTTEMPERATURE SHORT TO GROUND 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 12 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 13 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 14 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 15 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE21 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 22 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 23 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 24 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 25 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 26 4 3 CLEARS WHEN FAULT ISREMOVED
FORD FAULT CODE 31 4 3 CLEARS WHEN FAULT ISREMOVED
3121202 6-77



SECTION 6 - JLG CONTROL SYSTEM

Table 6-14. Diagnostic Trouble Code Listing

HELP MESSAGE FAULT FAULT REMOVAL
FORD FAULT CODE 32 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 33 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 34 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 35 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 36 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE41 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 42 4 3 CLEARS WHEN FAULTISREMQVED
FORD FAULT CODE 43 4 3 CLEARS WHEN FAULT IS REMOVED
FORD FAULT CODE 44 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 45 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 46 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE51 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 52 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 53 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 54 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 55 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 56 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 57 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE61 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 62 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 63 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE 64 4 3 CLEARS WHEN FAULTISREMOVED
FORD FAULT CODE UNKNOWN 4 3 CLEARS WHEN FAULTISREMOVED
RETURNFILTER BYPASSED 2 8 CLEARS WHEN FAULTISREMOVED
CHARGEPUMPFILTERBYPASSED 2 8 CLEARS WHEN FAULTISREMOVED
BATTERY LOW 4 4 CLEARS WHEN FAULTISREMOVED
BATTERY TOO HIGH - SYSTEM SHUT DOWN 4 4 REQUIRES EMSTO BERECYCLED TO CLEAR FAULT
BATTERY TOO LOW - SYSTEM SHUTDOWN 4 4 CLEARS WHEN FAULTISREMOVED
SPEED SENSOR READING INVALID SPEED 5 5 CLEARS WHEN FAULTISREMOVED
SPEEDINPUTLOST 5 5 CLEARS WHEN FAULTISREMOVED
ENGINETEMP HIGH 4 3 CLEARS WHEN FAULTIS REMOVED
AIRFILTERBYPASSED 4 3 CLEARS WHEN FAULTISREMOVED
NOALTERNATOR OUTPUT 4 3 CLEARS WHEN FAULTISREMOVED
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HELP MESSAGE FAULT FAULT REMOVAL
OILPRESSURELOW 4 3 CLEARS WHEN FAULTISREMOVED
485 COMMUNICATIONS LOST 4 3 CLEARS WHEN FAULTISREMOVED
CANBUS FAILURE 6 6 CLEARS WHEN FAULTISREMOVED
LOAD SENSORNOT CALIBRATED 9 9 CLEARS WHEN FAULTISREMOVED
TILTSENSOR NOT CALIBRATED 9 9 CLEARS WHEN FAULT IS REMOVED
EEPROM FAILURE - CHECK ALL SETTINGS 9 9 REQUIRES EMSTO BERECYCLEDTO CLEAR FAULT
PLATFORM MODULE FAILURE: HWFS CODE1 9 9 CLEARS WHEN FAULTISREMOVED
GROUND MODULE FAILURE: HWFS CODE1 9 9 CLEARSWHEN FAULTISREMOVED
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SECTION 7 - BASIC ELECTRICAL INFORMATION & SCHEMATICS

SECTION 7. BASICELECTRICAL INFORMATION & SCHEMATICS

7.1  GENERAL

This section contains basic electrical information and sche-
matics to be used for locating and correcting most of the oper-
ating problems which may develop. If a problem should
develop which is not presented in this section or which is not
corrected by listed corrective actions, technically qualified
guidance should be obtained before proceeding with any
maintenance.

NOTE: Some of the procedures/connectors shown in this section
may not be applicable to all models.

7.2 MULTIMETER BASICS

A wide variety of multimeters or Volt Ohm Meters (VOM) can
be used for troubleshooting of equipment. This section shows
diagrams of a common, digital VOM configured for several dif-
ferent circuit measurements. Instructions for your VOM may
vary. Please consult the meter operator’s manual for more
information.

Grounding

“Grounding the meter” means to take the black lead (which is
connected to the COM (common) or negative port) and touch
it to a good path to the negative side of the Voltage source.

Backprobing

To "backprobe" means to take the measurement by accessing
a connector’s contact on the same side as the wires, the back
of the connector. Readings can be done while maintaining cir-
cuit continuity this way. If the connector is the sealed type,
great care must be taken to avoid damaging the seal around
the wire. It is best to use probes or probe tips specifically
designed for this technique, especially on sealed connectors.
Whenever possible insert probes into the side of the connec-
tor such that the test also checks both terminals of the con-
nection. It is possible to inspect a connection within a closed
connector by backprobing both sides of a connector terminal
and measuring resistance. Do this after giving each wire a gen-
tle pull to ensure the wires are still attached to the contact and
contacts are seated in the connector.

Min/Max

Use of the "Min/Max" recording feature of some meters can
help when taking measurements of intermittent conditions
while alone. For example, you can read the Voltage applied to
a solenoid when it is only operational while a switch, far from
the solenoid and meter, is held down.
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Polarity

Getting a negative Voltage or current reading when expecting
a positive reading frequently means the leads are reversed.
Check what reading is expected, the location of the signal and
that the leads are connected to the device under test correctly.
Also check that the lead on the “COM” port goes to the
Ground or negative side of the signal and the lead on the
other port goes to the positive side of the signal.

Scale

M = Mega = 1,000,000 * (Displayed Number)
k = kilo = 1,000 * (Displayed Number)

m = milli = (Displayed Number) / 1,000

u = micro = (Displayed Number) / 1,000,000

Example: 1.2 kW = 1200 W
Example: 50 mA=0.05 A

Voltage Measurement

@
12.1.

I N N -
O n -l -

Figure 7-1. Voltage Measurement (DC)

- If meter is not auto ranging, set it to the correct range
(See multimeter’s operation manual).

« Use firm contact with meter leads.
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Resistance Measurement

7-2

B
/_/—\\
47.1,

X N N ]
O oun aun am

Figure 7-2. Resistance Measurement

First test meter and leads by touching leads together.
Resistance should read a short circuit (very low resis-
tance).

« Circuit power must be turned OFF before testing resis-
tance.

« Disconnect component from circuit before testing.

- If meter is not auto ranging, set it to the correct range
(See multimeter’s operation manual).

Continuity Measurement

E——
) Q {

—_—
Q

0.2,

®

¥~
.-
o

~—— -

Figure 7-3. Continuity Measurement

Some meters require a separate button press to enable
audible continuity testing.

Circuit power must be turned OFF before testing conti-
nuity.

Disconnect component from circuit before testing.
Use firm contact with meter leads.

First test meter and leads by touching leads together.
Meter should produce an audible alarm, indicating
continuity.
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Current Measurement

3121202
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Figure 7-4. Current Measurement (DC)

Set up the meter for the expected current range.

Be sure to connect the meter leads to the correct jacks
for the current range you have selected.:

If meter is not auto ranging, set it to the correct range
(See multi meter’s operation manual).

Use firm contact with meter leads.

7.3 APPLYING SILICONE DIELECTRIC COMPOUND TO
ELECTRICAL CONNECTIONS

NOTE: This section is not applicable for battery terminals.

NOTICE

JLG P/N 0100048 DIELECTRIC GREASE (NOVAGARD G661) IS THE ONLY MATE-
RIAL APPROVED FOR USE AS A DIELECTRIC GREASE.

NOTE: Do NOT apply dielectric grease to the following connec-
tions:

+ Main Boom Rotary sensor connections (on Celesco Sensor),
+ LSS Modules connections,
+ Deutz EMR 2 ECM connection.

Silicone Dielectric Compound must be used on all electrical
connections except for those mentioned above for the follow-
ing reasons:

- To prevent oxidation at the mechanical joint between male
and female pins.

- To prevent electrical malfunction caused by low level con-
ductivity between pins when wet.

Use the following procedure to apply Silicone Dielectric Com-
pound to the electrical connectors. This procedure applies to
all plug connections not enclosed in a box. Silicone grease
should not be applied to connectors with external seals.

1. To prevent oxidation, silicone grease must be packed
completely around male and female pins on the inside
of the connector prior to assembly. This is most easily
achieved by using a syringe.

NOTE: Over a period of time, oxidation increases electrical resis-
tance at the connection, eventually causing circuit failure.

2. To prevent shorting, silicone grease must be packed
around each wire where they enter the outside of the
connector housing. Also, silicone grease must be
applied at the joint where the male and female connec-
tors come together. Any other joints (around strain
reliefs, etc.) where water could enter the connector
should also be sealed.

NOTE: This condition is especially common when machines are
pressure washed since the washing solution is much more
conductive than water.
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3. Anderson connectors for the battery boxes and battery
chargers should have silicone grease applied to the con-
tacts only.

NOTE: Curing-type sealants might also be used to prevent short-
ing and would be less messy, but would make future pin
removal more difficult.

When applied to electrical connections, dielectric grease helps
to prevent corrosion of electrical contacts and improper con-
ductivity between contacts from moisture intrusion. Open and
sealed connectors benefit from the application of dielectric
grease.

Dielectric grease shall be applied to all electrical connectors at
the time of connection (except those noted under Exclusions).

Installation of Dielectric Grease

Before following these instructions, refer to excluded connec-
tor types (See Exclusions below).

1. Use dielectric grease in a tube for larger connection
points or apply with a syringe for small connectors.

2. Apply dielectric grease to the female contact (fill it
approximately 4 full; see example below)

3. Leave a thin layer of dielectric grease on the face of the
connector

4. Assemble the connector system immediately to prevent
moisture ingress or dust contamination

5. Pierce one of the unused wire seals prior to assembly if
the connector system tends to trap air (i.e. AMP-Seal)
and then install a seal plug.

secTion A-A
DIELECTRIC GREASE,
APPROX IMATELY 1/2 FULL
(A THIN LAYER OF GREASE MAY
REMAIN ON- CONNECTOR
FACE AND ADJACENT- AREAS)

7-4

Deutsch HD, DT, DTM, DRC Series

The Deutsch connector system is commonly used for harsh
environment interconnect. Follow the installation instructions.

AWP Seal

The AMP Seal connector system is used on the Control ADE
Platform and Ground Modules.

Apply dielectric grease to the female contact. If trapped air
prevents the connector from latching, pierce one of the
unused wire seals. After assembly, install a seal plug (JLG
#4460905) in that location to prevent moisture ingress.

Note that seal plugs may be installed by the wire harness man-
ufacturer if an unused wire seal becomes compromised (wire
inserted in the wrong cavity during assembly and then cor-
rected).

Figure 7-5. Application to Plug/Male Contacts
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AMP Mate-N-Lok

This connector system is widely used inside enclosures for
general-purpose interconnect. Follow the installation instruc-
tions.

Figure 7-6. Use of Seal Plugs

DIN Connectors

This connector is typically used on hydraulic valves. Follow the
installation instructions.

Exclusions

A limited number of connectors do not benefit from dielectric
grease, or may be permanently damaged by application.
Dielectric grease may not be required in properly sealed
enclosures.
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BRAD HARRISON / PHOENIX CONTACT M12

The connector uses gold contact material to resist corrosion
and an o-ring seal for moisture integrity. If dielectric grease is
mistakenly applied to this connector system, the low-force
contacts cannot displace the grease to achieve electrical con-
tact. Once contaminated, there is no practical way to remove
the dielectric grease (replacement of female contacts
required). The JLG Load Sensing System and 1250AJP Rotary
Angle Sensors are examples of components with the M12 con-
nector system.

7-6

AMP JUNIOR TIMER

This type of connector uses back-seals for moisture integrity.
However, the low-force contacts cannot displace dielectric
grease and create electrical contact. It is possible to use sol-
vents (i.e. contact cleaner or mineral spirits) for the removal of
improperly applied dielectric grease. The EMR2 engine control
module from Deutz employs this connector system (for exam-
ple).

3121202



SECTION 7 - BASIC ELECTRICAL INFORMATION & SCHEMATICS

7.4 AMP CONNECTOR

Applying Silicone Dielectric Compound to AMP
Connectors

Silicone Dielectric Compound must be used on the AMP con-
nections for the following reasons:

- To prevent oxidation at the mechanical joint between male

and female pins.

« To prevent electrical malfunction caused by low level con-

ductivity between pins when wet.

Use the following procedure to apply Silicone Dielectric Com-
pound to the electrical connectors.

Assembly

Check to be sure the wedge lock is in the open, or as-shipped,
position (See Figure 7-7.). Proceed as follows:

WIRE

CONTACT SEAL

(PARTIALLY
INSERTED)

RETENTION
FINGERS

1. To prevent oxidation and low level conductivity, silicone @)M
dielectric grease must be packed completely around / NN \
male and female pins on the inside of the connector
after the mating of the housing to the header. This is DIAPHRAGM MATING SEAL ‘(’;E%C\LENL&CC')(PEN
easily achieved by using a syringe to fill the header with POSITION)
silicone dielectric compound, to a point just above the
top of the male pins inside the header. When assem- Figure 7-7. Connector Assembly Figure 1
bling the housing to the header, it is possible that the
housing will become air locked, thus preventing the To insert a contact, push it straight into the appropriate
housing latch from engaging. circuit cavity as far as it will go (See Figure 7-9.).
2. Pierce one of the unused wire seals to allow the trapped Pull back on the contact wire with a force of 1 or 2 Ibs. to
air inside the housing to escape. be sure the retention fingers are holding the contact
(See Figure 7-9.).
3. Install a hole plug into this and/or any unused wire seal
that has silicone dielectric compound escaping from it.
PLUG AND HEADER ASSEMBLY COLORS
ARE MECHANICALLY KEYED TO MATE
ONLY WITH IDENTICAL COLORS HEADER ASSEMBLY
MATING SEAL
PLUG ASSEMBLY
RETENTION LEG
WEDGE LOCK
HOUSING
Figure 7-8. AMP Connector
3121202 7-7
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PULL BACK
ON WIRE

/
[ RETENTION FINGERS
HOLDING CONTACT

Figure 7-9. Connector Assembly Figure 2

After all required contacts have been inserted, the
wedge lock must be closed to its locked position.
Release the locking latches by squeezing them inward
(See Figure 7-10.).

SQUEEZE LOCKING LATCHES
TO SEAT WEDGE LOCK
(BOTH SIDES)

7-8

Figure 7-10. Connector Assembly Figure 3

4.

Slide the wedge lock into the housing until it is flush
with the housing (See Figure 7-11.).

WEDGE LOCK
FLUSH WITH
HOUSING

Figure 7-11. Connector Assembly Figure 4
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Figure 7-12. Connector Disassembly

Disassembly Service - Voltage Reading
5. Inserta 4.8 mm (3/16") wide screwdriver blade between NOTICE

the mating seal and one of the red wedge lock tabs. DO NOT PIERCE WIRE INSULATION TO TAKE VOLTAGE READINGS.

6. Pry open the wedge lock to the open position. o . .
It has been common practice in electrical troubleshooting to

7. While rotating the wire back and forth over a half turn probe wires by piercing the insulation with a sharp point. This

(1/4 turn in each direction), gently pull the wire until the practice should be discouraged when dealing with the
contact is removed. AMPSEAL plug assembly, or any other sealed connector sys-

tem. The resulting pinholes in the insulation will allow mois-
ture to invade the system by traveling along the wire strands.
This nullifies the effectiveness of the connector seals and
could result in system failure.

NOTE: The wedge lock should never be removed from the housing
for insertion or removal of the contacts.

Wedge Lock

The wedge lock has slotted openings in the forward, or mating
end. These slots accommodate circuit testing in the field, by
using a flat probe such as a pocket knife. DO NOT use a sharp
point such as an ice pick.
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7-10

WIRE STRANDS MUST BE VISIBLE
—> IN THIS AREA

=\ N

WIRE STRANDS AND INSULATION MUST ——»
BOTH BE VISIBLE IN THIS AREA

SCREWDRIVER SLOT
TO LIFT LATCH FOR
UNMATING

i CUTOFF TAB MUST
BE VISIBLE

LOCKING LATCH MUST BE
SECURELY FASTENED
FOR MATING

PLUG AND HEADER MUST BE
OF IDENTICAL COLOR IN ORDER
FOR THEM TO MATE

Figure 7-13. Connector Installation
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7.5 DEUTSCH CONNECTORS

DT/DTP Series Assembly

NOTE:

Figure 7-14. DT/DTP Contact Installation

Grasp crimped contact about 25mm behind the contact
barrel.

Hold connector with rear grommet facing you.

Push contact straight into connector grommet until a
click is felt. A slight tug will confirm that it is properly
locked in place.

Once all contacts are in place, insert wedgelock with
arrow pointing toward exterior locking mechanism. The
wedgelock will snap into place. Rectangular wedges are
not oriented. They may go in either way.

The receptacle is shown use the same procedure for plug.

3121202

DT/DTP Series Disassembly

C
Figure 7-15. DT/DTP Contact Removal

Remove wedgelock using needle nose pliers or a hook
shaped wire to pull wedge straight out.

To remove the contacts, gently pull wire backwards,
while at the same time releasing the locking finger by
moving it away from the contact with a screwdriver.

Hold the rear seal in place, as removing the contact may
displace the seal.
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HD30/HDP20 Series Assembly

Figure 7-16. HD/HDP Contact Installation

8. Grasp contact about 25mm behind the contact crimp
barrel.

9. Hold connector with rear grommet facing you.

10. Push contact straight into connector grommet until a
positive stop is felt. A slight tug will confirm that it is
properly locked in place.

LOCKING FINGERS

! CONTACT ‘

UNLOCKED POSITION CONTACT LOCKED IN POSITION

Figure 7-17. HD/HDP Locking Contacts Into Position

NOTE: For unused wire cavities, insert sealing plugs for full envi-
ronmental sealing.

7-12

HD30/HDP20 Series Disassembly

C
Figure 7-18. HD/HDP Contact Removal

11. With rear insert toward you, snap appropriate size
extractor tool over the wire of contact to be removed.

12. Slide tool along into the insert cavity until it engages
contact and resistance is felt.

13. Pull contact-wire assembly out of connector.

TOOL INSERTED TO

UNLOGK CONTACT TOOL AND CONTACT

REMOVED

Figure 7-19. HD/HDP Unlocking Contacts

NOTE: Do Not twist or insert tool at an angle.
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PLATFORM
FLOODLIGHTS

FOOTSWITCH

2500W
GENERATOR

B
GENERATOR
SWITCH
PLATFORM °
WORK LIGHTS
2500W
GENERATOR

PLATFORM
CONTROL
BOX

(DEUTZ & GM)

.
ABOVE HORIZONTAL
LIMIT SWITCH

(ALL SPECS EXPECT
CE SPEC)
TRANSPORT
©

LIMIT SWITCH
IHIH-rg‘
©

(CE SPEC)
DUEL CAPACITY
LIMIT SWITCHES

SPECS)

N

GROUND
CONTROL
BOX

il

.
\

i

=

L}

(ALL SPECS EXPECT
CE & LATIN AMERICA

pi—usa 1A W ) Nl —
/l

Figure 7-20. Electrical Components Installation (Without UGM) - Sheet 1 of 2
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Figure 7-21. Electrical Components Installation (Without UGM) - Sheet 2 of 2
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Figure 7-22. Electrical Components Installation (With UGM) - Sheet 1 of 2
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Figure 7-23. Electrical Components Installation (With UGM) - Sheet 2 of 2
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7.6 ELECTRICAL SCHE

MATICS
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SECTION 7 - BASIC ELECTRICAL INFORMATION & SCHEMATICS
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PROPOSITION 65

WARNING

*Battery posts, terminals and
related accessories contain
lead and lead compounds,
chemicals known to the State
of California to cause cancer
and reproductive harm.

*Batteries also contain other
chemicals known to the State
of California to cause cancer.

*Wash hands after handling.

[A warninG: 4]

. The engine exhaust from this product

contains chemicals known to the State
of California to cause cancer, birth

defects, or other reproductive harm.
1702961 )
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PARTS FINDER

Search Manual Can't Find Part or

Library For Parts Manual? Request Help
Manual & Lookup Part by Manufacturer,
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by Part Number

n Numbers - Purchase Model & Description
DIS coun t or Request Quote

Equipment

Search Manuals

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
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