An Oshkosh Corporation Company

Service and Maintenance Manual

Model
340AJ

3121259

January 29, 2019-Rev F

ANSI
ce







INTRODUCTION

SECTION A. INTRODUCTION - MAINTENANCE SAFETY PRECAUTIONS

A GENERAL

This section contains the general safety precautions which
must be observed during maintenance of the aerial platform.
It is of utmost importance that maintenance personnel pay
strict attention to these warnings and precautions to avoid
possible injury to themselves or others, or damage to the
equipment. A maintenance program must be followed to
ensure that the machine is safe to operate.

A WARNING

MODIFICATION OR ALTERATION OF AN AERIAL WORK PLATFORM SHALL BE
MADE ONLY WITH WRITTEN PERMISSION FROM THE MANUFACTURER.

The specific precautions to be observed during maintenance
are inserted at the appropriate point in the manual. These pre-
cautions are, for the most part, those that apply when servic-
ing hydraulic and larger machine component parts.

Your safety, and that of others, is the first consideration when
engaging in the maintenance of equipment. Always be con-
scious of weight. Never attempt to move heavy parts without
the aid of a mechanical device. Do not allow heavy objects to
rest in an unstable position. When raising a portion of the
equipment, ensure that adequate support is provided.

A WARNING

SINCE THE MACHINE MANUFACTURER HAS NO DIRECT CONTROL OVER THE
FIELD INSPECTION AND MAINTENANCE, SAFETY IN THIS AREA RESPONSIBIL-
ITY OF THE OWNER/OPERATOR.

B HYDRAULICSYSTEM SAFETY

It should be noted that the machines hydraulic systems oper-
ate at extremely high potentially dangerous pressures. Every
effort should be made to relieve any system pressure prior to
disconnecting or removing any portion of the system.

Do not use your hand to check for leaks. Use a piece of card-
board or paper to search for leaks. Wear gloves to help protect
hands from spraying fluid.

-
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MAINTENANCE

A WARNING

FAILURE TO COMPLY WITH SAFETY PRECAUTIONS LISTED IN THIS SECTION
COULD RESULT IN MACHINE DAMAGE, PERSONNEL INJURY OR DEATH AND IS A
SAFETY VIOLATION.

ENSURE REPLACEMENT PARTS OR COMPONENTS ARE
IDENTICAL OR EQUIVALENT TO ORIGINAL PARTS OR
COMPONENTS.

NO SMOKING IS MANDATORY. NEVER REFUEL DURING ELEC-
TRICAL STORMS. ENSURE THAT FUEL CAP IS CLOSED AND
SECURE AT ALL OTHER TIMES.

REMOVE ALL RINGS, WATCHES AND JEWELRY WHEN PER-
FORMING ANY MAINTENANCE.

DO NOT WEAR LONG HAIR UNRESTRAINED, OR LOOSE-FIT-
TING CLOTHING AND NECKTIES WHICH ARE APT TO BECOME
CAUGHT ON OR ENTANGLED IN EQUIPMENT.

OBSERVE AND OBEY ALL WARNINGS AND CAUTIONS ON
MACHINE AND IN SERVICE MANUAL.

KEEP OIL, GREASE, WATER, ETC. WIPED FROM STANDING
SURFACES AND HAND HOLDS.

USE CAUTION WHEN CHECKING A HOT, PRESSURIZED COOL-
ANT SYSTEM.

NEVER WORK UNDER AN ELEVATED BOOM UNTIL BOOM HAS
BEEN SAFELY RESTRAINED FROM ANY MOVEMENT BY
BLOCKING OR OVERHEAD SLING, OR BOOM SAFETY PROP
HAS BEEN ENGAGED.

BEFORE MAKING ADJUSTMENTS, LUBRICATING OR PER-
FORMING ANY OTHER MAINTENANCE, SHUT OFF ALL
POWER CONTROLS.

BATTERY SHOULD ALWAYS BE DISCONNECTED DURING
REPLACEMENT OF ELECTRICAL COMPONENTS.

KEEP ALL SUPPORT EQUIPMENT AND ATTACHMENTS
STOWED IN THEIR PROPER PLACE.

USE ONLY APPROVED, NONFLAMMABLE CLEANING SOL-
VENTS.
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SECTION 1 - SPECIFICATIONS

1.1 OPERATING SPECIFICATIONS

SECTION 1. SPECIFICATIONS

Table 1-1. Operating Specifications

Table 1-2. Dimensional Data

Capacity: Unrestricted:
ANSI
(E&Australia

5001bs. (227 kg)
5001bs. (230kg)

Platform Height
ANSI
CE&Australia

33'9"(10.29m)
33'10.5"(10.33m)

Ground Clearance

10.1"(23.7cm)

Maximum Travel Grade, stowed 45%
Position (Gradeability)

Maximum Travel Grade, stowed 5°
Position (Side Slope)

Drive Speed - Stowed 3.1mph (5.0kph)
Elevated Drive Speed 0.6mph (1.0kph)

Gross Machine Weight - Approximate
ANSI
(E&Australia

94001bs. (4263 kg)
97001bs. (4400kg)

Ground Bearing Pressure
Pneumatic
Foam Filled
Solid
Non-Marking Solid

4.1kg/cm?)
4.5 kg/cmz)
49 kg/cmz)
5.7 kg/cmz)

59psi
64 psi
70psi
81psi

= = = =

1.3 CAPACITIES

Table 1-3. Capacities

Hydraulic Oil Tank (to Full Level)

20.6qal.(77.91)

Drive Hub®

25.502.(0.75L)

Engine Coolant

1.55gal.(5.9L)

*Drive hubs should be one halffull of lubricant.

SystemVoltage

12vDC

Maximum Main Relief Hyd. Pressure

4060 psi (280 Bar)

1.2 DIMENSIONAL DATA

Table 1-2. Dimensional Data

1.4 TIRES
Table 1-4. Tires
Size 265/50D20(20"x9")
Maximum Tire Load 48001bs. (2177 kg)
Type Air, Foam-Filled
Size 18"x7"

Maximum Tire Load 48001bs. (2177 kg)
Type Solid
Size 33"x12"

Maximum Tire Load 48001bs. (2177 kg)
Type Turf/Sand (Air, Foam-Filled)

Turning Radius (Inside) 5'(1.52m)
Turning Radius (Outside) 13'(3.96m)
Machine Height (stowed) 6'7"(2m)
Machine Height (storage) 71"(2.17m)
Machine Length (stowed) 18'2"(5.52m)

Machine Length (storage)

13'1"(3.98m)

Upand Over Platform Height

17°0"(5.17m)

Horizontal Reach

19'11"(6.06m)

Machine Width 6'4"(1.93m)
Wheel Base 6'2"(1.87cm)
3121259
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SECTION 1 - SPECIFICATIONS

1.5 ENGINE DATA

Table 1-5. Kubota D1105-E3

Type

Liquid Cooled

Number of Cylinders

3

Bore

3.07in. (78 mm)

Stroke

3.09in.(78.4mm)

Total Displacement

68.5cu.in. (1123 cm’)

Compression Ratio 24:1

Firing Order 1-2-3

Output 24.8hp (18.5kW)
LowlIdleRPM 1200+50
Highldle RPM 3000+ 50

Fuel Consumption 0.43 gal/hr

Table 1-6. GM 0.97L

Type

Liquid Cooled

Number of Cylinders

4

Bore

2.58in. (65.5mm)

Stroke

2.84in.(72.0mm)

Total Displacement

59cu.in. (967 cm?)

Compression Ratio 8.8:1

Firing Order 1-3-4-2

Output 28.6hp (21.3kW)
Low Idle RPM 1200+50
Highldle RPM 3000+ 50

Fuel Consumption 0.27 gal/hr

1-2

1.6 HYDRAULICOIL

Table 1-7. Hydraulic Oil

Hydraulic S‘fystem S.A.E. Viscosity
Operating
Grade
Temperature Range

+0°to+180°F 0w
(-18°t0+83°C)
+0°to+210°F 10W-20,10W 30
(-18°t0+99°C)
+50°to+210°F 20W-20
(+10°t0+99°C)

NOTE:

NOTE:

NOTE:

NOTE:

Hydraulic oils require anti-wear qualities at least API Ser-
vice Classification GL-3, and sufficient chemical stability
for mobile hydraulic system service.

Machines may be equipped with Mobil EAL biodegrad-
able and non-toxic hydraulic oil. This is a fully synthetic
hydraulic oil that possesses the same anti-wear and rust
protection characteristics as mineral oils, but will not
adversely affect the ground water or the environment
when spilled or leaked in small amounts.

When temperatures remain consistently below 20 degrees
F. (-7 degrees C.), JLG Industries recommends the use of
Mobil DTE10.

Aside from JLG recommendations, it is not advisable to
mix oils of different brands or types, as they may not con-
tain the same required additives or be of comparable vis-
cosities.
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SECTION 1 - SPECIFICATIONS

Table 1-8. Mobilfluid 424 Specs

SAE Grade 10W30
150 Viscosity Grade 55
Gravity, API 29.0
Density, Lb/Gal. 60°F 7.35
Pour Point, Max -46°F (-43°C)
Flash Point, Min. 442°F(228°C)
Viscosity
Brookfield, cPat-18°C 2700
at40°C 55¢5t
at100°C 9.3¢5t
Viscosity Index 152

Table 1-9. DTE 10 Excel 32 Specs

Table 1-11. Exxon Univis HVI 26 Specs

Specific Gravity 321
PourPoint -76°F (-60°C)
Flash Point 217°F(103°C)
Viscosity
at40°C 25.8¢5t
at100°C 9.3¢St
Viscosity Index 376
NOTE:  Mobil/Exxon recommends that this oil be checked on
a yearly basis for viscosity.

Major Component Weights

A WARNING

DO NOT REPLACE ITEMS CRITICAL TO STABILITY WITH ITEMS OF DIFFERENT

IS0 Viscosity Grade 32 WEIGHT OR SPECIFICATION (FOR EXAMPLE: BATTERIES, FILLED TIRES, PLAT-
Pour Point, Max -65°F(-54°C) FORM) DO NOT MODIFY UNIT IN ANY WAY TO AFFECT STABILITY.
Flash Point, Min 4B2°F250°) Table 1-12. Critical Stability Weights
Viscosity
at40°C 32.7¢5t Components LBS. KG.
atooc 6633t Counterweight 1875+75 850.5+34
at100°F 32.7¢5t
A212°F 6.63C5t Tireand Wheel - 20x9 Pneumatic 130 59
Viscosity Index 164 Tire and Wheel - 20x9 Foam-Filled 220 99.8
Tireand Wheel - 18x7 230 1043
Table 1-10. Quintolubric 888-46
- Tireand Wheel - 33x12 Pneumatic 129 58.5
Density 0.92 g/cm? @ 15°C (59°F)
- Tireand Wheel - 33x12 Foam-Filled 227 125.6
Pour Point <-30°C(<-22°F)
Flash Point 300°C (572°F) Platform & Console - 30x60 2425 110
Fire Point 360°C (617°F) Platform & Console - 30x48 216 98
Auto ignition Temperature >450°C (842°F) Battery 66 30
Viscosity
at0°C(32°F) 3205t
at20°C(68°F) 109 ¢St
at40°C(104°F) 47.5¢5t
at100°C(212°F) 9.5¢5t
Viscosity Index 190

3121259
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SECTION 1 - SPECIFICATIONS

1.7 FUNCTION SPEEDS

Table 1-14. Function Speed Machine Position

Test Notes Function Machine Position
1. Stop watch should be started with the function, not Main Lift Boom retracted, telescopein. Main lift up, record time. Main
with the controller or switch. liftdown, record time.
2. Drive test results reflect 20"x 9" air filled tires. Swing Boom atfuIIelevatlon(telescope retractgd.Syvmgthetur.nta-
bletotheendstop. Swing the opposite direction, record time.
3. All speed tests are run from the platform. These speeds Swing the other direction, record time.
do not reflect ground control operation. Telescope Boom atfull elevation, telescope retracted. Telescope out,
4. The platform speed control knob must be at full speed recordtime. Telescopein, recordtime.
(turned clockwise completely). Drive Testshould be done onasmooth, level surface. Start approxi-
. . . mately 25 feet from starting pointso that the unitisatamax-
5. Function speeds may vary due to cold, thick hydraulic imum speedwhenstarting thetest. Resultsshouldbe
?goIT:S(t; 8Sohé))UId be run with the oil temperature above recorded fora 200 foot course. Drive forward, record time.
’ Drive reverse, record time.
6. Some flow control functions may not work with the Drive (Above Hori- | Testshould be done on asmooth, level surface. The platform
speed knob clicked into the creep position. zontal) speed control knob should be selected out of creep speed.
. This verifies that the switches are working when the boomis
Table 1-13. Function Speed above horizontal. Results should be recorded fora 50foot
onct Speed Tolerances course. Drive forward, record time. Drive reverse, record time.
pnchion (Seconds) Platform Rotate Platform level and completely rotated one direction. Rotate
the opposite direction, record time. Rotate the other direc-
Main Lift Up 19-25 tion, record time.
Main Lift Down 13-19 Jib Platform level and centered with the boom. Start withjib
down. Jib up, record time. Jib down, record time.
Swing nght.& Left . 58-72 Lower Lift Main boom horizontal, telescoped in. Lower lift up, record
(Max 10% Difference Between Left &Right) time. Lowerlift down. record time
Telescope Out 12-18 JibSwing Platform level and centered with the boom. Start withjib at
T I TR horizontal. Begin with jib swung fully to left. Swing fully to
elescopeln 5 right, record time. Swing to left, record time.
Platform Rotate Left & Right 23-34 oomeeEs
(Max 15% Difference Between Left &Right)
JibUp 24-30
JibDown 15-21
LowerLiftUp 15-21
LowerLift Down 14-20
High Drive Forward & Reverse 42-47(2.9-3.2MPH)
(200 Feet)
Drive Above Horizontal Forward & Reverse 57-85(0.4-0.6 MPH [0.6-
(50 Feet) (CE) 0.9kph])
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Figure 1-1. Operator Maintenance and Lubrication Diagram
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1.8 OPERATOR MAINTENANCE

NOTE: The following numbers correspond to those in Figure 1-1.,

Operator Maintenance and Lubrication Diagram.

Table 1-15. Lubrication Specifications

KEY SPECIFICATIONS
BG* Bearing Grease (JLG Part No. 3020029) Mobilith SHA 460.
HO Hydraulic Oil. APl service classification GL-4, e.g. Mobilfluid 424.
EPGL Extreme Pressure Gear Lube (oil) meeting API Service Classification GL-
5orMil-SpecMil-L-2105.
MPG | Multipurpose Grease havinga minimum dripping pointof 350°F (177°
(). Excellent water resistance and adhesive qualities, and being of
extreme pressure type.
(Timken OK 40 pounds minimum.)
EO Engine (crankcase) Oil. Gas - API SF, SH, SG class, MIL-L-2104. Diesel -
APICC/CD class, MIL-L-2104B/MIL-L-2104C.
*MPGmay be substituted for these lubricants, if necessary, but service intervals will
bereduced.

LUBRICATION INTERVALS ARE BASED ON MACHINE OPERATION UNDER NOR-
MAL CONDITIONS. FOR MACHINES USED IN MULTI-SHIFT OPERATIONS AND/
OR EXPOSED TO HOSTILE ENVIRONMENTS OR CONDITIONS, LUBRICATION

NOTICE

FREQUENCIES MUST BE INCREASED ACCORDINGLY.

1. Swing Bearing

Q

Lube Point(s) - Remote Fitting

Capacity - A/R

Lube - BG

Interval - Every 3 months or 150 hrs of operation

Comments - Apply grease and rotate in 90 degree
intervals until bearing is completely lubricated

1-6

2. Swing Bearing/Worm Gear Teeth

Lube Point(s) - Grease Fitting
Capacity - A/R

Lube - Lubriplate 930-AAA
Interval - A/R

Lube Point(s) - Grease Fitting
Capacity - A/R

Lube - Mobil SHC 460
Interval - A/R

A CAUTION

DO NOT OVERGREASE BEARINGS. OVERGREASING BEARINGS WILL RESULT IN
DAMAGE TO OUTER SEAL IN HOUSING.
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3. Hydraulic Tank

Lube Point(s) - Fill Cap

Capacity - 24.8 Gal. (93.9 L), 20.6 Gal. (77.9 L) to Full
Level; 17.8 Gal (67.4 L) to Low Level

Lube - HO

Interval - Check Level daily; Change every 2 years or
1200 hours of operation.

Comments - On new machines, those recently over-
hauled, or after changing hydraulic oil, operate all sys-
tems a minimum of two complete cycles and recheck
oil level in reservoir.

4. Hydraulic Tank Return Filter and Breather

\5)

-\

G\

Interval - Change after first 50 hrs. and every 6 months
or 300 hrs. thereafter.
Comments - For breather element, twist top to replace.

3121259

5. Wheel Drive Hub

OIL LEVEL CHECK
AND FILL

Lube Point(s) - Level/Fill Plug
Capacity - 25.5 0z. (0.75 L)(1/2 Full)

Lube - EPGL

Interval - Check level every 3 months or 150 hrs of oper-
ation; change every 2 years or 1200 hours of operation

6. Oil Change with Filter - Kubota

Lube Point(s) - Fill Cap/Spin-on Element

Capacity - 5.4 Quarts (5.1 L) w/Filter

Lube - EO

Interval - Check level daily; change every 500 hours or
six months, whichever comes first. Adjust final oil
level by mark on dipstick.
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7. Fuel Filter/Water Separator - Kubota 9. Charge Filter

Lube Point(s) - Replaceable Element
Interval - Every year or 600 hours of operation

8. 0il Change with Filter - GM Interval - Change after first 50 hrs. and every 6 months
A or 300 hrs. thereafter.
Comments - Remove the engine tray retaining bolt and
pull out engine tray to gain access

Lube Point(s) - Fill Cap/Spin-on Element

Capacity - 3.1 Quarts (3 L) w/Filter

Lube - EO

Interval - Check level daily; change every 500 hours or
six months, whichever comes first. Adjust final oil
level by mark on dipstick.
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Figure 1-2. Torque Chart - Sheet 1 of 5 - (SAE Fasteners)
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Figure 1-3. Torque Chart - Sheet 2 of 5 - (SAE Fasteners)
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Figure 1-4. Torque Chart - Sheet 3 of 5 - (SAE Fasteners)
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Figure 1-5. Torque Chart - Sheet 4 of 5 - (METRIC Fasteners)
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Figure 1-6. Torque Chart - Sheet 5 of 5 - (METRIC Fasteners)
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SECTION 2 - GENERAL

SECTION 2. GENERAL

2.1  MACHINE PREPARATION, INSPECTION, AND
MAINTENANCE

General

This section provides the necessary information needed by
those personnel that are responsible to place the machine in
operation readiness and maintain its safe operating condition.
For maximum service life and safe operation, ensure that all
the necessary inspections and maintenance have been com-
pleted before placing the machine into service. With proper
care, maintenance, and inspections performed per JLG's rec-
ommendations, and with any and all discrepancies corrected,
this product will be fit for continued use.

Preparation, Inspection, and Maintenance

It is important to establish and conform to a comprehensive
inspection and preventive maintenance program. The follow-
ing table outlines the periodic machine inspections and main-
tenance recommended by JLG Industries, Inc. Consult your
national, regional, or local regulations for further requirements
for aerial work platforms. The frequency of inspections and
maintenance must be increased as environment, severity and
frequency of usage requires.

Pre-Start Inspection

Itis the User’s or Operator’s primary responsibility to perform a
Pre-Start Inspection of the machine prior to use daily or at
each change of operator. Reference the Operation and Safety
Manual for completion procedures for the Pre-Start Inspec-
tion. The Operator and Safety Manual must be read in its
entirety and understood prior to performing the Pre-Start
Inspection.

Pre-Delivery Inspection and Frequent Inspection

The Pre-Delivery Inspection and Frequent Inspection shall be
performed by a qualified JLG equipment mechanic. JLG Indus-
tries, Inc. recognizes a qualified JLG equipment mechanic as a
person who, by possession of a recognized degree, certificate,
extensive knowledge, training, or experience, has successfully
demonstrated the ability and proficiency to service, repair, and
maintain the subject JLG product model.

The Pre-Delivery Inspection and Frequent Inspection proce-
dures are performed in the same manner, but at different
times. The Pre-Delivery Inspection shall be performed prior to
each sale, lease, or rental delivery. The Frequent Inspection
shall be accomplished for each machine in service for 3
months or 150 hours (whichever comes first); out of service for
a period of more than 3 months; or when purchased used. The
frequency of this inspection must be increased as environ-
ment, severity and frequency of usage requires.

3121259

Reference the JLG Pre-Delivery and Frequent Inspection Form
and the Inspection and Preventive Maintenance Schedule for
items requiring inspection during the performance of these
inspections. Reference the appropriate areas of this manual for
servicing and maintenance procedures.

Annual Machine Inspection

The Annual Machine Inspection must be performed by a Fac-
tory-Trained Service Technician on an annual basis, no later
than thirteen (13) months from the date of the prior Annual
Machine Inspection. JLG Industries, Inc. recognizes a Factory-
Trained Service Technician as a person who has successfully
completed the JLG Service Training School for the subject JLG
product model. Reference the machine Service and Mainte-
nance Manual and appropriate JLG inspection form for perfor-
mance of this inspection.

Reference the JLG Annual Machine Inspection Form and the
Inspection and Preventive Maintenance Schedule for items
requiring inspection during the performance of this inspec-
tion. Reference the appropriate areas of this manual for servic-
ing and maintenance procedures.

For the purpose of receiving safety-related bulletins, it is
important that JLG Industries, Inc. has updated ownership
information for each machine. When performing each Annual
Machine Inspection, notify JLG Industries, Inc. of the current
machine ownership.

Preventive Maintenance

In conjunction with the specified inspections, maintenance
shall be performed by a qualified JLG equipment mechanic.
JLG Industries, Inc. recognizes a qualified JLG equipment
mechanic as a person who, by possession of a recognized
degree, certificate, extensive knowledge, training, or experi-
ence, has successfully demonstrated the ability and profi-
ciency to service, repair, and maintain the subject JLG product
model.

Reference the Preventive Maintenance Schedule and the
appropriate areas of this manual for servicing and mainte-
nance procedures. The frequency of service and maintenance
must be increased as environment, severity and frequency of
usage requires.
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Table 2-1. Inspection and Maintenance

Type Frequenc L) penlies Reference
» quency Responsibility Qualification
Pre-StartInspection Priorto use each day; or User or Operator User or Operator Operation and Safety Manual
Ateach Operator change.

Pre-Delivery Inspection

Priorto eachsale, lease, or
rental delivery.

Owner, Dealer, or User

Qualified JLG Mechanic

Service and Maintenance Manual
andapplicable JLGinspection form.

FrequentInspection

Inservice for3 months or 150 hours, whichever
comesfirst; or
Outofservice fora period of more than 3 months; or
purchased used.

Owner, Dealer, or User

Qualified JLG Mechanic

Service and Maintenance Manual
andapplicable JLGinspection form.

Annual Machine Inspec-

Annually, no later than 13 months from the date of

Owner, Dealer, or User

Factory-Trained Service

Service and Maintenance Manual

tion the priorinspection. Technician and applicable JLGinspection form.
Preventive Atintervals as specified in the Service and Mainte- Owner, Dealer, or User Qualified JLG Mechanic Service and Maintenance Manual
Maintenance nance Manual.
2.2 SERVICE AND GUIDELINES 2. Atany time when air, fuel, or oil lines are disconnected,
clear adjacent areas as well as the openings and fittings
General themselves. As soon as a line or component is discon-
nected, cap or cover all openings to prevent entry of for-
The following information is provided to assist you in the use eign matter.
and application of servicing and maintenance procedures . . . .
3. Clean and inspect all parts during servicing or mainte-

contained in this book.

Safety and Workmanship

Your safety, and that of others, is the first consideration when
engaging in the maintenance of equipment. Always be con-
scious of weight. Never attempt to move heavy parts without
the aid of a mechanical device. Do not allow heavy objects to
rest in an unstable position. When raising a portion of the
equipment, ensure that adequate support is provided.

Cleanliness

1.

The most important single item in preserving the long
service life of a machine is to keep dirt and foreign mate-
rials out of the vital components. Precautions have been
taken to safeguard against this. Shields, covers, seals,
and filters are provided to keep air, fuel, and oil supplies
clean; however, these items must be maintained on a
scheduled basis in order to function properly.

nance, and assure that all passages and openings are
unobstructed. Cover all parts to keep them clean. Be
sure all parts are clean before they are installed. New
parts should remain in their containers until they are
ready to be used.

Components Removal and Installation

1.

Use adjustable lifting devices, whenever possible, if
mechanical assistance is required. All slings (chains,
cables, etc.) should be parallel to each other and as near
perpendicular as possible to top of part being lifted.

Should it be necessary to remove a component on an
angle, keep in mind that the capacity of an eyebolt or
similar bracket lessens, as the angle between the sup-
porting structure and the component becomes less
than 90 degrees.

If a part resists removal, check to see whether all nuts,
bolts, cables, brackets, wiring, etc., have been removed
and that no adjacent parts are interfering.
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Component Disassembly and Reassembly

When disassembling or reassembling a component, complete
the procedural steps in sequence. Do not partially disassemble
or assemble one part, then start on another. Always recheck
your work to assure that nothing has been overlooked. Do not
make any adjustments, other than those recommended, with-
out obtaining proper approval.

Pressure-Fit Parts

When assembling pressure-fit parts, use a molybdenum disul-
fide base compound or equivalent to lubricate the mating sur-
face.

Bearings

1. When a bearing is removed, cover it to keep out dirt and
abrasives. Clean bearings in nonflammable cleaning sol-
vent and allow to drip dry. Compressed air can be used
but do not spin the bearing.

2. Discard bearings if the races and balls (or rollers) are pit-
ted, scored, or burned.

3. Ifbearingis found to be serviceable, apply a light coat of
oil and wrap it in clean (waxed) paper. Do not unwrap
reusable or new bearings until they are ready to install.

4. Lubricate new or used serviceable bearings before
installation. When pressing a bearing into a retainer or
bore, apply pressure to the outer race. If the bearing is to
be installed on a shaft, apply pressure to the inner race.

Gaskets

Check that holes in gaskets align with openings in the mating
parts. If it becomes necessary to hand-fabricate a gasket, use
gasket material or stock of equivalent material and thickness.
Be sure to cut holes in the right location, as blank gaskets can
cause serious system damage.

3121259

Bolt Usage and Torque Application

NOTICE

SELF LOCKING FASTENERS, SUCH AS NYLON INSERT AND THREAD DEFORMING
LOCKNUTS, ARE NOT INTENDED TO BE REINSTALLED AFTER REMOVAL.

1.

Always use new replacement hardware when installing
locking fasteners. Use bolts of proper length. A bolt
which is too long will bottom before the head is tight
against its related part. If a bolt is too short, there will
not be enough thread area to engage and hold the part
properly. When replacing bolts, use only those having
the same specifications of the original, or one which is
equivalent.

Unless specific torque requirements are given within the
text, standard torque values should be used on heat-
treated bolts, studs, and steel nuts, in accordance with
recommended shop practices. (See Torque Chart Sec-
tion 1.)

Hydraulic Lines and Electrical Wiring

Clearly mark or tag hydraulic lines and electrical wiring, as well
as their receptacles, when disconnecting or removing them
from the unit. This will assure that they are correctly rein-
stalled.

Hydraulic System

1.

Keep the system clean. If evidence of metal or rubber
particles are found in the hydraulic system, drain and
flush the entire system.

Disassemble and reassemble parts on clean work sur-
face. Clean all metal parts with non-flammable cleaning
solvent. Lubricate components, as required, to aid
assembly.

2-3
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Lubrication

Service applicable components with the amount, type, and
grade of lubricant recommended in this manual, at the speci-
fied intervals. When recommended lubricants are not avail-
able, consult your local supplier for an equivalent that meets
or exceeds the specifications listed.

Battery

Clean battery using a non-metallic brush and a solution of
baking soda and water. Rinse with clean water. After cleaning,
thoroughly dry battery and coat terminals with an anti corro-
sion compound.

Lubrication and Servicing

Components and assemblies requiring lubrication and servic-
ing are shown in the Lubrication Chart in Section 1.

2.3 LUBRICATION AND INFORMATION

Hydraulic System

1. The primary enemy of a hydraulic system is contamina-
tion. Contaminants enter the system by various means,
e.g.,, using inadequate hydraulic oil, allowing moisture,
grease, filings, sealing components, sand, etc., to enter
when performing maintenance, or by permitting the
pump to cavitate due to insufficient system warm-up or
leaks in the pump supply (suction) lines.

2. The design and manufacturing tolerances of the compo-
nent working parts are very close, therefore, even the
smallest amount of dirt or foreign matter entering a sys-
tem can cause wear or damage to the components and
generally results in faulty operation. Every precaution
must be taken to keep hydraulic oil clean, including
reserve oil in storage. Hydraulic system filters should be
checked, cleaned, and/or replaced as necessary, at the
specified intervals required in the Lubrication Chart in
Section 1. Always examine filters for evidence of metal
particles.

3. Cloudy oils indicate a high moisture content which per-
mits organic growth, resulting in oxidation or corrosion.
If this condition occurs, the system must be drained,
flushed, and refilled with clean oil.

4. Itis not advisable to mix oils of different brands or types,
as they may not contain the same required additives or
be of comparable viscosities. Good grade mineral oils,
with viscosities suited to the ambient temperatures in
which the machine is operating, are recommended for
use.

NOTE: Metal particles may appear in the oil or filters of new
machines due to the wear-in of meshing components.

Hydraulic Oil

1. Refer to Section 1 for recommendations for viscosity
ranges.

Changing Hydraulic Oil

1. Filter elements must be changed after the first 50 hours
of operation and every 300 hours (unless specified oth-
erwise) thereafter. If it is necessary to change the oil, use
only those oils meeting or exceeding the specifications
appearing in this manual. If unable to obtain the same
type of oil supplied with the machine, consult local sup-
plier for assistance in selecting the proper equivalent.
Avoid mixing petroleum and synthetic base oils.

2. Use every precaution to keep the hydraulic oil clean. If
the oil must be poured from the original container into
another, be sure to clean all possible contaminants from
the service container. Always clean the mesh element of
the filter and replace the cartridge any time the system
oil is changed.

3. While the unit is shut down, a good preventive mainte-
nance measure is to make a thorough inspection of all
hydraulic components, lines, fittings, etc, as well as a
functional check of each system, before placing the
machine back in service.

Lubrication Specifications

Specified lubricants, as recommended by the component
manufacturers, are always the best choice, however, multi-pur-
pose greases usually have the qualities which meet a variety of
single purpose grease requirements. Should any question
arise, regarding the use of greases in maintenance stock, con-
sult your local supplier for evaluation. Refer to Section 1 for an
explanation of the lubricant key designations appearing in the
Lubrication Chart.
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2.4  CYLINDER DRIFT Cylinder Leakage Test
Theor Cylinder oil must be at stabilized ambient temperature
y before beginning this test.
When a hydraulic cylinder is supporting a load, cylinder drift
may occur as a result ofany ofthe circumstances below: Measure drift at Cylinder rod with a calibrated dial indicator.
« Normal leakage of load holding valves or malfunction of In an area free of QbSthCti?f‘Sl cylinder musF have load
load holding valves. See Cylinder Leakage Test and Table 2- applied and appropriately positioned to detect drift.

2, Cylinder Drift below for evaluation.

. Cylinder leakage is acceptable if it passes this test.
» Damaged or worn piston seals.

+ Normal thermal expansion or contraction of the hydraulic Table 2-2. Cylinder Drift
oil within cylinders (See Cylinder Thermal Drift below).

The first two circumstances may result in cylinder movement Cylinder Bore Diameter Max.. Accep?able Drift
. . . . in 10 Minutes
due to oil leaking out of the cylinder externally or by leaking
back to tank or due to oil leaking internally from one cylinder inches mm inches mm
chamber to the other. 3 762 0.026 0.66
Thermal expansion or contraction of oil in hydraulic cylinders 33 i 0.019 048
is a normal occurrence and does not result in oil leaking out of 4 101.6 0.015 038
the cylinder or leaking internally from one cylinder chamber 5 127 0.009 0.22
to the other. Thermal expansion or contraction is the tendency
. o . 6 1524 0.006 0.15
for materials to change size in response to a change in temper-
ature. 7 177.8 0.005 0.13
8 203.2 0.004 0.10
9 2286 0.003 0.08
NOTE: This information is based on 6 drops per minute cylinder
leakage.

Cylinder Thermal Drift

The oil in all hydraulic cylinders will expand or contract due to
thermal effects over time and may result in changes to the
boom and/or platform position while the machine is station-
ary. These effects occur as the cylinder oil changes tempera-
ture, usually from a higher oil temperature as it cools and
approaches the ambient air temperature. Results of these
effects are related to several factors including cylinder length
and change in temperature over the time the cylinder remains
stationary.

3121259 2-5
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2.5

PINS AND COMPOSITE BEARING REPAIR
GUIDELINES

Filament wound bearings.

2-6

1. Pinned joints should be disassembled and inspected if
the following occurs:

a. Excessive sloppiness in joints.
b. Noise originating from the joint during operation.

2. Filament wound bearings should be replaced if any of

the following is observed:

Frayed or separated fibers on the liner surface.

a.

b. Cracked or damaged liner backing.

c. Bearings that have moved or spun in their housing.
d.

Debris embedded in liner surface.

3. Pins should be replaced if any of the following is

observed (pin should be properly cleaned prior to
inspection):
a. Detectable wear in the bearing area.

b. Flaking, pealing, scoring, or scratches on the pin sur-
face.

¢. Rusting of the pin in the bearing area.

4. Re-assembly of pinned joints using filament wound

bearings.

a. Housing should be blown out to remove all dirt and
debris...bearings and bearing housings must be free
of all contamination.

b. Bearing / pins should be cleaned with a solvent to
remove all grease and oil...filament wound bearing
are a dry joint and should not be lubricated unless
otherwise instructed (i.e. sheave pins).

¢. Pins should be inspected to ensure it is free of burrs,
nicks, and scratches which would damage the bear-
ing during installation and operation.

2.6 WELDING ON JLG EQUIPMENT

NOTE: This instruction applies to repairs, or modifications to the
machine and to welding performed from the machine on
an external structure, or component,

Do the Following When Welding on JLG Equipment

+ Disconnect the battery.
- Disconnect the moment pin connection (where fitted)

+ Ground only to structure being welded.

Do NOT Do the Following When Welding on JLG
Equipment
« Ground on frame and weld on any other area than the
chassis.

+ Ground on turntable and weld on any other area than the
turntable.

« Ground on the platform/support and weld on any other
area than the platform/support.

+ Ground on a specific boom section and weld on any other
area than that specific boom section.

+ Allow pins, wear pads, wire ropes, bearings, gearing, seals,
valves, electrical wiring, or hoses to be between the
grounding position and the welded area.

NOTICE

FAILURE TO COMPLY WITH THE ABOVE REQUIREMENTS MAY RESULT IN COM-
PONENT DAMAGE (I.E. ELECTRONIC MODULES, SWING BEARING, COLLECTOR
RING, BOOM WIRE ROPES ETC.)
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NOTE: Refer the Operation and Safety Manual for completion procedures for the Pre-Start Inspection.

Table 2-3. Inspection and Preventive Maintenance Schedule

Boom Weldments 1,2 1,2
Hose/Cable Carrier Installations 1,2 1,2
Pivot Pinsand Pin Retainers 1,2 1,2
Sheaves, Sheave Pins 1,2 1,2
Bearings 1,2 1,2
Wear Pads 1,2 1,2
Coversor Shields 1,2 1,2
Extend/Retract Chain or Cable Systems* 12 1,2

Railing 2 2
Gate 1,23 1,23
Floor 2 2
Rotator 1,2,3,4 1,2,3,4
Lanyard Anchorage Point 1,2,6 1,2,6

Swing Bearing or Worm Gear 102 102
0il Coupling 4 4
Swing Drive System 1,4 1,4
Turntable Lock 1,2,3 1,2,3
Hood, Hood Props, Hood Latches 3 3

Tires 1,2 1,2
Wheel Nuts/Bolts 190 190
Wheel Bearings 1,2,45
Oscillating Axle/Lockout Cylinder Systems 1,2,4,5
Extendable Axle Systems 3 3
Steer Components 1,2
Spindle Thrust Bearing/Washers 1,2
Drive Hubs 1,4 1,4
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Table 2-3. Inspection and Preventive Maintenance Schedule

Inspections
AREA Pre-Delivery' or Frequent 2 Annual®
(Quarterly) (Yearly)
Inspection Inspection
Functions/Controls
Platform Controls return to neutral/off when released 1,3,6,9 1,3,6,9
Ground Controls return to neutral/off whenreleased 1,3,6,9 1,3,6,9
Function Control Locks, Guards, or Detents 1,3,9 1,39
Footswitch (shuts offfunction whenreleased) 1,3,9 1,39
Emergency Stop Switches (Ground & Platform) arrest all platform movement 1,3,6 1,3,6
Function Limit or Cutout Switch Systems 1,3,9 1,3,9
(apacity Indicator 1,3,9 1,3,9
Drive Brakes 1,3,9 1,3,9
Swing Brakes 1,3,9 1,3,9
Auxiliary Power 1,39 1,3,9
Power System
Engineldle, Throttle,and RPM 1,3,7 1,3,7
Engine Fluids: Oil 4 4
Engine Fluids: Coolant 1,4,7 1,4,7
AirFilter 1,4 1,4
Fuel Filter(s) 1,5 1,5
Drain Oil Build Upin 2-Stage Vaporizer (LP Only) 1,4 1,4
Exhaust System 1,4 1,4
Batteries 1,4 1,4
Battery Fluid 4 4
Battery Charger 1,3 1,3
Intake System 1,2 1,2
Glow Plug (Diesel Only) 1,2,3 1,2,3
Serpentine Belt, Tensioner, Pulleys 1,2,3 1,2,3
Fuel Reservoir, Cap, and Breather 1,2,4 1,2,4
Hydraulic/ElectricSystem
HydraulicPumps 1,2,4 1,2,4
HydraulicCylinders 1,2,4,5 1,2,4,5
(ylinder Attachment Pins and Pin Retainers 1,2 1,2
HydraulicHoses, Lines, and Fittings 1,2,4 1,234
HydraulicReservoir, Cap, and Breather 1,2,3,4,5 1,2,3,4,5
HydraulicFilter(s) 1,4,5 1,4,5
HydraulicFluid 4,5 4,5
Electrical Connections 1,2 1,2
Instruments, Gauges, Switches, Lights, Horn 1,3

2-8
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Table 2-3. Inspection and Preventive Maintenance Schedule

Inspections
AREA Pre-Delivery' or Frequent 2 Annual®
(Quarterly) (Yearly)
Inspection Inspection
General
All Decals/Placards Installed, Secure, Legible 9 9
Annual Machine Inspection Due 9
No Unauthorized Modifications or Additions 9 9
AllRelevant Safety Publications Incorporated 9 9
General Structural Condition and Welds 2 2
All Fasteners, Pins, Shields, and Covers 1,2 1,2
Grease and Lubricate to Specifications 9 9
Function Test of All Systems 9 9
Paintand Appearance 5 5
Stamp Inspection Date on Frame 9
Notify JLG of Machine Ownership 9

Footnotes:

TPriortoeachsale, lease, or delivery

2inservicefor3 months; Out of service for 3 months or more; Purchased used

3Annually, no laterthan 13 months from the date of the priorinspection, Includes all daily and quarterly inspections, mandated by regulating body
4Replaceevery12yearsor7,000 hours

O ndicates a 50 hourinterval required to perform task afternitial use of machine. This only occurs once in machine life

20|ndicatesa 250 hourinterval required to perform task afterinitial use of machine. This only occurs oncein machine life

Performance Codes:

1-Check for proper and secure: installation, adjustment, or torque

2-Visualinspection for damage: (cracks, corrosion, abrasions, distortion, excessive wear, broken welds, gouges, chafing and threads showing)
3-Properoperation

4-Checkfor proper sealing, signs of leakage and fluid level

5-Cleanand free of debris

6-Decalsinstalled and legible

7-Check for proper tolerances, routing, and lubrication

8-Fully Charged

9-Verify/Perform
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Mobilfluid 424 55 145 X
Mobil DTE 10 Excel 32 32 164 X X
UnivisHVI26 26 376 X
Mobil EAL Hydraulic Oil 47 176 X X X
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*Readily biodegradable classification indicates one of the following:
€02 Conversion > 60% per EPA 560/6-82-003
02 Conversion >80% per CEC-L-33-A-93

**Vlirtually Non-toxic classification indicates an LC50 > 5000 ppm per OECD 203

***Fire Resistant classification indicates Factory Mutual Research Corp. (FMRC) Approval
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Figure 2-1. Hydraulic Oil Operation Chart
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Figure 2-3. Engine Oil Operation Chart - Kubota
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SECTION 3 - CHASSIS & TURNTABLE

SECTION 3. CHASSIS & TURNTABLE

3.1 TIRES AND WHEELS

Tire Replacement

JLG recommends a replacement tire be the same size, ply and
brand as originally installed on the machine. Please refer to the
JLG Parts Manual for the part number of the approved tires for
a particular machine model. If not using a JLG approved
replacement tire, we recommend that replacement tires have
the following characteristics:

« Equal or greater ply/load rating and size of original

« Tire tread contact width equal or greater than origi-
nal

« Wheel diameter, width, and offset dimensions equal
to the original

Approved for the application by the tire manufac-
turer (including inflation pressure and maximum tire
load)

Unless specifically approved by JLG Industries Inc. do not
replace a foam filled or ballast filled tire assembly with a pneu-
matic tire. When selecting and installing a replacement tire,
ensure that all tires are inflated to the pressure recommended
by JLG. Due to size variations between tire brands, both tires
on the same axle should be the same and all four tires should
contain the same fill media.

Wheel and Tire Replacement

The rims installed on each product model have been designed
for stability requirements which consist of track width, tire
pressure, and load capacity. Size changes such as rim width,
center piece location, larger or smaller diameter, etc., without
written factory recommendations, may result in an unsafe
condition regarding stability.

Wheel Installation

It is extremely important to apply and maintain proper wheel
mounting torque.

A WARNING

WHEEL NUTS MUST BE INSTALLED AND MAINTAINED AT THE PROPER TORQUE
TO PREVENT LOOSE WHEELS, BROKEN STUDS, AND POSSIBLE DANGEROUS
SEPARATION OF WHEEL FROM THE AXLE. BE SURE TO USE ONLY THE NUTS
MATCHED TO THE CONE ANGLE OF THE WHEEL.

Tighten the lug nuts to the proper torque to prevent wheels
from coming loose. Use a torque wrench to tighten the fasten-
ers. If you do not have a torque wrench, tighten the fasteners
with a lug wrench, then immediately have a service garage or
dealer tighten the lug nuts to the proper torque. Over-tighten-

3121259

ing will result in breaking the studs or permanently deforming
the mounting stud holes in the wheels. The proper procedure
for attaching wheels is as follows:

1. Start all nuts by hand to prevent cross threading. DO
NOT use a lubricant on threads or nuts.

2. Tighten nuts in the following sequence.

3. Thetightening of the nuts should be done in stages.
Following the recommended sequence, tighten nuts
per wheel torque.

Table 3-1. Wheel Torque Chart

TORQUE SEQUENCE
1st Stage 2nd Stage 3rd Stage
40ftlbs (55Nm) 95ftIbs (130Nm) 170ftIbs (230 Nm)

4. Wheel nuts should be torqued after each wheel
removal. Check and torque every 3 months or 150
hours of operation.
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3.2 DRIVE ORIENTATION SYSTEM

The Drive Orientation System (DOS) is intended to indicate to
the operator conditions that could make the direction of
movement of the chassis different than the direction of move-
ment of the drive/steer control handle. The system indicates to
the operator the need to match the black and white direc-
tional arrows on the platform control panel to the arrows on
the chassis. The system uses a limit switch mounted on the
underside of the turntable, an indicator light and an override
switch on the platform display panel. The limit switch trips
when the turntable is swung +/- 42 degrees off center of the
normal driving position. This occurs approximately when the
boom is swung past a rear tire. When the turntable is in the
normal drive position with the boom between the rear tires,
no indications or interlocks are made. When the machine is
actively driving when the turntable is swung past the switch
point, the system is ignored until drive/steer is released. When
drive is initiated with the boom swung past the switch point,
the DOS indicator will flash and the drive/steer functions will
be disabled. The operator must engage the DOS override
switch to enable drive/steer (High Speed drive will remain dis-
abled). When the DOS is enabled, the DOS indicator will be
illuminated continuously and a 3-second enable timer will be
started and will continue for 3 seconds after the end of the last
drive/steer command. If the timer expires, the DOS override
switch must be re-engaged to enable drive/steer.

3.3 BEYOND TRANSPORT POSITION - DRIVE SPEED
CUTBACK SYSTEM

When the boom is positioned beyond the Transport Position
as described in the Transport Position Sensing System in Sec-
tion 4, the drive pump is automatically restricted to approxi-
mately 0.75 mph (1.2 kph). See Drive System in this section for

more detail on the drive speeds, and see Chassis Tilt Indicator
System in this section for interaction with the tilt sensor.

3.4 DRIVE/STEER - BOOM FUNCTION INTERLOCK

SYSTEM (CE ONLY)

The Drive/Steer - Boom Function Interlock System uses the
Transport Position Sensing System to sense when the boom is
out of the transport position. Drive and Boom functions are
simultaneously functional when the booms are within the
transport position, as on the standard machine. When the
boom is beyond the transport position, the control functions
are interlocked to prevent simultaneous operation of any
boom function with drive/steer functions. While operating
drive/steer functions the boom functions are inoperable, like-
wise, while operating boom functions drive/steer functions
are inoperable.

3.5 DRIVE SYSTEM

The Drive system consists of a variable displacement closed
loop pump, four low speed high torque orbital type motors,
directional control valves, and a series of flow dividers.

Drive Speed is controlled by a combination of engine RPM and
drive pump displacement. Traction and torque are controlled
through the flow divider system which is engaged or
bypassed depending on the drive mode selected. There are
three drive modes selectable at the platform control box, and
the functionality of the drive system is dependent on the posi-
tion of the boom (in or out of transport, see Transport Position
Sensing System in Section 4 and Beyond Transport Position -
Drive Cutback System in this section). The following chart
describes how the system works in each drive mode.

Table 3-2. Drive System Mode Chart

" . . Engine Speed when Drive Pump Flow Max. Speed

Boom Position Drive Selection Drive is Actuated Displacement Dividers MPH (kph)
Max Speed —0 — @ High-3000RPM 91% Bypassed 3.1(4.9)
InTransport Mid Engine o @ Mid-1800RPM 58% Engaged 0.96(1.5)
MaxTorque - @ High-3000 RPM 4% Engaged 15(24)

3-2
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Table 3-2. Drive System Mode Chart

" . . Engine Speed when Drive Pump Flow Max. Speed
IR B S Drive is Actuated Displacement Dividers MPH (kph)
MaxSpeed = _ @ High-3000RPM 2% Engaged 06(1.0)
Outof Transport Min. Engine Noise = —— @ Mid-1800RPM 46% Engaged 0.6(1.0)
MaxTorque = — @ High-3000RPM 22% Engaged 0.6(1.0)
3.6 DRIVE MOTOR Assembly
Disassembly 1. Carefully lift from under the gear set to prevent parts
from falling out. Lay the gearwheel set so the o-ring
1. Remove the drain plug (13) and washer (14). groove is gpwards. Mark the wheel of the gearwheel se'zt
at the point where the bottom of an internal tooth is
2. Carefully place the motor in a vise and remove the two opposite the bottom of an external tooth.
seal plugs (33) from the end cover (32).
3. Remove the four bolts (34) from the assembly.
4. Lifting from below the port plate (23), carefully lift the
components from the port plate (23) up from the motor
assembly as a unit.
5. Separate the port plate (23) from the other components.
6. Remove the o-ring (19).
7. Remove the stop ring (24).
8. Remove the disc valve (25).
9. Remove the spacer (30).
10. Pour oil into the spacer hole and use a 0.56 in. (14.25
mm) mandrel as a piston to press up the pressure
plate(26).
11. Remove the guide pin (27). I
. 2. Mark the tip of a spline tooth on the end of the valve
12. R the o- 28 &29).
emove the o-rings ( ) drive (22) with the widest splines. Line up the mark on
13. Remove the crinkle washer (31). the rotor and valve drive (22). The end with the widest
splines must point upwards.
14. Remove the valve drive (22).
3. Grease the o-ring (19) with petroleum jelly. Install it in
15. Carefully lifting from under the gear set (20) to prevent the gearwheel (20) and channel plate groove.
parts from dropping out, remove the gear set (20).
4. Fit the channel plate (23) so the o-ring groove is
16. Remove the o-ring (19). upwards and the check valve holes line up with the
through hole in the gear set.
17. Remove the cardan shaft (18).
5. Install the balls (35).
3121259 3-3
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6. Align the mark on the valve drive (22) with a hole in the 11. Grease the spacer (30) with petroleum jelly to prevent it
outer rim. Turn the disc valve (25) counterclockwise until from dropping out.
the splines in the two parts engage.
. _ 12. Install the valve housing (32) on the motor assembly.
7. Place the crinkle washer in the end cover (32). The ports should face in the dame direction as the drain
8. Grease the two o-rings (28 & 29) with petroleum jelly port.
and install them in the balance plate grooves. 13. Secure the assembly together by installing the bolts (34)
9. Install the guide pin (27) in the end cover (32). and torquing 55 to 59 ft.lbs. (75 to 80 Nm).
10. Install the balance plate in the end cover (32).
A
: B:  Holding tool
A.  Main holding tool
Figure 3-1. Drive Motor Special Tools
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SECTION 3 - CHASSIS & TURNTABLE

13. DrainPlug

14. Washer

15. NotUsed

16. MountingFlange
17. 0-ring

3121259

18.
19.
20.

22.

Cardan Shaft 23. PressurePlate
0-ring 24. GuidePin
Gear Set 25. Channel Plate
. NotUsed 26. StopRing
Valve Drive 27. DiscValve

Figure 3-2. Drive Motor

28.
29.
30.
3N
32.

0-ring 33. SealPlug
0-ring 34. Bolt
Spacer 35. Ball
Crinkle Washer

End Cover
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3.7 DRIVEHUB Tightening and Torquing Bolts

Roll, Leak and Brake Testing

Torque-Hub units should always be roll and leak tested before
disassembly and after assembly to make sure that the unit’s
gears, bearings and seals are working properly. The following
information briefly outlines what to look for when performing
these tests.

NOTE: The brake must be released before performing the roll test.
This can be accomplished by either pressurizing the brake
using the Brake Leak Test procedure below or by tightening
the bolts into the brake piston through the end plate (See
Spindle-Brake Disassembly Procedure)

NOTE: Bolts must be removed while performing brake release test.

THE ROLL TEST

The purpose of the roll test is to determine if the unit’s gears
are rotating freely and properly. You should be able to rotate
the gears in your unit by applying constant force to the roll
checker. If you feel more drag in the gears only at certain
points, then the gears are not rolling freely and should be
examined for improper installation or defects. Some gear
packages roll with more difficulty than others. Do not be con-
cerned if the gears in your unit seem to roll hard as long as
they roll with consistency.

THE LEAK TEST (MAIN UNIT)

The purpose of a leak test is to make sure the unit is air tight.
You can tell if your unit has a leak if the pressure gauge read-
ing on your leak checking fitting starts to fall after the unit has
been pressurized and allowed to equalize. Leaks will most
likely occur at the pipe plugs, the main seal or wherever o-
rings or gaskets are located. The exact location of a leak can
usually be detected by brushing a soap and water solution
around the main seal and where the o-rings or gaskets meet
on the exterior of the unit, then checking for air bubbles. If a
leak is detected in a seal, o-ring or gasket, the part must be
replaced, and the unit rechecked. Leak test at 10 psi for 20
minutes.

THE BRAKE TEST

Input Brake
4,300 in-lb. (486 Nm) Static, 348 psi (24 bar) Full Release
240 - 260 Initial Pressure Release
3,625 psi (250 bar) maximum o-ring check.

If brake does not release at these pressure values, brake has to
be inspected, repaired or replaced.

NOTE: Failure to perform this test may result in damaged or inef-
fective brake parts.

3-10

If an air impact wrench is used to tighten bolts, extreme care
should be taken to ensure that the bolts are not tightened
beyond their specified torque.

The following steps describe how to tighten and torque bolts
or socket head cap screws in a bolt circle.
1. Tighten (but do not torque) bolt "A" until snug.
BOLT A

A

\

\

)

\

~—BOLTB

7

2. Go to the opposite side of the bolt circle and tighten
bolt "B" until equally snug.

3. Crisscross around the bolt circle and tighten remaining
bolts.

4. Now use a torque wrench to apply the specified torque
to bolt "A".

5. Using the same sequence, crisscross around the bolt cir-
cle and apply an equal torque to the remaining bolts.
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Measuring Rolling Torque

1.

Screw one bolt down into the housing and rotate the
housing so that the bolt is at twelve o'clock.

Position the torque wrench so that it is perpendicular to
the vertical centerline as shown.

The correct reading can only be made if the torque
wrench is pulled slowly (approximately 3.5 rpm) and
smoothly towards you.

TORQUE WRENCH

PULL IN THIS
DIRECTION

VIEWED
STANDING HERE

Main Disassembly

1.

Perform Roll Check, Leak Check and Brake Check if appli-
cable prior to disassembling the unit.

Drain oil from unit. Note the condition and volume of
the oil.

Remove Retaining Ring (6G) by prying the open end of
retaining ring out of the groove in the Ring Gear (1E)
with a screwdriver, then grasp the loose end with pliers
and pull the retaining ring completely out of the groove.

3121259

10.

11.

12.

NOTE:

13.

14.

Remove the Cover Subassembly (6) from the unit. The
unit can be carefully pressurized with air to pop the
cover subassembly out of the unit.

Remove O-Ring (17) from groove in Cover Subassembly
(6).

Remove the Sun Gear (11).

Loosen and remove the three Flat Head Bolts (19) that
retain the Ring Gear (1E) to the Housing (1D).

Lift the Ring Gear (1E) off of the Housing (1D).

Remove the O-Ring (18) from between the Housing (1D)
and the Ring Gear (1E).

Using a 1/8" diameter punch, drive the Roll Pin (4G) into
the Planet Shaft (4E) until it bottoms against the Spindle
(1A).

Grasp the Roll Pin (4G) using needle nosed pliers or
some sort of hooked tool, and pull the Planet Shaft (4E)
out of the Spindle (1A).

Using a 1/8" diameter punch, drive the Roll Pin (4G) out
of the Planet Shaft (4E).

The roll pins should not be reused when reassembling the
unit.

Slide the Planet Gear Subassembly (4F) out of the Spin-
dle (1A) being careful to not drop the Needle Bearings
(4Q) in the process.

Remove the Thrust Washers (4B), all the Needle Rollers
(4C) and the Thrust Spacer (4D) from the Planet Gear
(4F).
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6. Cover

6G. Retaining Ring
15. IDPlate

17. 0-ring

Figure 3-7. Main Disassembly - Figure 1

HOUSING-SPINDLE
SUBASSEMBLY

1E. Ring Gear 9. InputShaft
4E. Planet Shaft 11. Sun Gear
4F. Planet Gear 18. 0-ring
4G. Roll Pin 19. Bolt

4H. Thrust Washer

PLANET GEAR
SUBASSEMBLY

3-12

Figure 3-8. Main Disassembly - Figure 2
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15.

16.

17.

4B. Thrust Washer
4C. NeedleBearing
4D. Thrust Spacer
4F. Planet Gear

Figure 3-9. Main Disassembly - Figure 3

Repeat Steps 12 though 14 for the remaining two Planet
Gears Subassemblies (4F).

Remove the Thrust Washer (4H) from the counterbore in
the Spindle (1 A).

Remove the Input Shaft (9).

Housing-Spindle Disassembly

1.

NOTE:

Secure the unit in a fixture with Spindle (1 A) flange end
down.

Remove the Set Screws (1G) from Bearing Nut (1F). Then
loosen the Bearing Nut (1F) using the Bearing Nut
Wrench. It may be necessary to heat the Bearing Nut (1F)
to break down the Loctite that was used to secure the
bearing nut on to the Spindle (1 A).

The holes in the bearing nut for the set screws were staked
for retention of the set screws. The holes will need to be
cleaned up prior to removing the set screws.

While supporting the unit on Housing (1D) flange, press
Spindle (1 A) out of housing.

3121259

4,
5.
6.
NOTE:

Lift Housing (1D) off of Spindle (1 A).
If necessary, press Studs (1H) out of Housing (1D).
Remove Lip Seal (1B) from Housing (1D).

The lip seal should NOT be reused when reassembling the
unit.

Using a soft steel rod, carefully knock both Ball Bearings
(1C) out of Housing (1D).
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1A. Spindle
1B. LipSeal
1C. Ball Bearing
1D. Housing
1F. BearingNut
1G. Setscrew
1H. Stud

Figure 3-10. Housing-Spindle
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COUPLING
SUBASSEMELY

MOUNTING ADAPTOR
SUBASSEMBELY

1A. Spindle

8A. BrakePiston
8B. BallBearing
8D. 0-ring

8E. BackupRing
8F. 0-ring

8H. BackupRing
8). BrakeRotor

8K. Brake Stator
8L. Spring

8M. Spring

& | .

Figure 3-11. Spindle-Brake Subassembly - Figure 1

Spindle-Brake Subassembly Disassembly

NOTE: This procedure applies only to units with integral input
brake.

A CAUTION

EYE PROTECTION MUST BE WORN WHILE PERFORMING THE STEPS 1-3 IN THIS
PROCEDURE.

1. Place Spindle (1 A) with the flange side up. Remove the
Bolts (21) in an X pattern by backing each bolt half way
out, and then finish backing them out. Remove Motor
Adaptor (1N). If necessary, remove Retaining Ring (8C),
knock Ball Bearing (8B) out of mounting adaptor coun-
terbore, and check Quad Seal (1K) and O-Ring (8F).

1K. Quad Seal

N. Mounting Adaptor
8B. BallBearing

8C. RetainingRing

8F. 0-ring

Figure 3-12. Spindle-Brake Subassembly - Figure 2
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Remove Compression Springs (8L) and (8M) from Brake
Piston (8A).

Using an air hose, slowly and carefully pressurize the
brake portin the Spindle (1 A) until the Brake Piston (8A)
comes out of brake piston bore of Spindle (1 A), then
pull the Brake Piston (8A) out of the Spindle (1A) by
hand.

Remove Backup Ring (8H) and O-Ring (8F) from grooves
in Spindle (1A) and Brake Piston (8A).

Remove Coupling (7) from brake cavity in Spindle (1A).

Remove Backup Ring (8E) and O-Ring (8D) from grooves
in Spindle (1A).

Remove Brake Rotors (8J) and Brake Stators (8K) from
brake cavity in Spindle (1A).

Remove Retaining Ring (5) out of the internal groove of
Coupling (7) using Truarc #0100 or equivalent pliers.

1L. Spring

M. Thrust Washer

5. Internal Retaining Ring
7. Coupling

Figure 3-13. Spindle-Brake Subassembly - Figure 3

10.

11.

3-16

Remove the Thrust Washer (1M) and Spring (1L) out of
the bore of Coupling (7).

Knock Ball Bearing (8B) out of Spindle (1A) counterbore
if needed.

Remove Pressure Plug (22) and Pipe Plug (12) from Spin-
dle (1 A) if applicable. This completes the Spindle-Brake
Subassembly Disassembly.

Cover Disassembly
1. Remove Thrust Washer (2) from pocket side of the Cover
(6A), if necessary.
2. Unscrew Hex Head Bolts (6C) and remove Disengage
Cap (6B) from Cover (6A).
3. Pull Disengage Rod (6D) out from Cover (6A).
4. Use appropriate tool to remove O-Ring (6E) from inter-
nal groove in Cover (6A).
5. Remove O-Ring Pipe Plugs (6F) from Cover (6A).
NOTE: O-Ring (6K) can be discarded unless cover subassembly

needs to be repainted.
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2. Thrust Spacer
6A. Cover

6B. Disengage Cap
6C. Bolt

6D. Dowel Pin

6E. 0-ring

6F. PipePlug

6K. 0-ring

Figure 3-14. Cover
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Planet Gear Subassembly

1.

2,

NOTE:

Apply a liberal coat of grease to the bore of one of
Planet Gears (4F).

Line the inside of the Planet Gear (4F) with Needle Roll-
ers (4C).

The last roller installed must be installed end wise. That is,
the end of the last roller must be placed in between the
ends of the two rollers which form the space, and then slid,
patrallel to the other rollers, into place.

3.

4.

5.

6.

Place Spacer (4D) into the bore of the Planet Gear (4F).

Repeat Step 2 to put in second roll of Needle Rollers
(4Q).

Apply grease to hold Thrust Washers (4B) together and
onto Planet Gear (4F) counterbore. Do the same to the
other side.

Repeat Steps 1-5 to finish the assembly of the two
remaining Planet Gears Subassemblies (4F).

4B. Thrust Washer
4C. NeedleBearing
4D. Thrust Spacer
4F. Planet Gear

3-18

Figure 3-15. Planet Gear
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Spind|e-Brake SubassemMy 3. Place Brake Rotor (8J) on top of Brake Stator (8K).
. . 4. Repeat steps 2 and 3 until there are a total of nine Brake
NOTE: Qse an alr.ggn .to clean the brake port and make sure there Stators (8K) and eight Brake Rotors (8J) installed.
is no debris inside.

5. Place Spring (1L) into counterbore of the Coupling (7),
1. Place Spindle (1 A) with the flange side up. Press Ball then place Thrust Washer (1M) on top of the spring.
Bearing (8B) into the small counterbore of the spindle.

2. Place Brake Stator (8K) into the Spindle (1A) aligning
with the scallop cuts.

COUPLING
SUBASSEMELY

MOUNTING ADAPTOR
SUBASSEMBELY

1A. Spindle

8A. Brake Piston
8B. Ball Bearing
8D. 0-ring

8E. BackupRing
8F. 0-ring

8H. BackupRing
8). Brake Rotor
8K. Brake Stator
8L. Spring

8M. Spring

21. Bolt

Figure 3-16. Spindle-Brake Figure 1
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6.

Use Truarc #0100 or equivalent pliers to install Retaining
Ring (5) into the retaining ring groove in the counter-
bore the Coupling (7).

1L. Spring

M. Thrust Washer

5. Internal RetainingRing
7. Coupling

10.

11.

12,

13.

14.

3-20

Figure 3-17. Spindle-Brake Figure 2

Insert Coupling Subassembly (7) through Brake Rotors
(8J).

Grease the O-Rings (8F) and (8D) and the Backup Rings
(8H) and (8E).

Install small O-Ring (8D) into the o-ring groove of Spin-
dle (1A).

Install small Backup Ring (8E) into the o-ring groove of
Spindle (1A), on bottom of the small O-Ring (8D).

Set the Brake Piston (8A) so that the large diameter end
is down. Install large Backup Ring (8H) in the large diam-
eter groove at the bottom of the Brake Piston (8A).

Install large O-Ring (8F) in the large-diameter groove at
the bottom of the Brake Piston (8A), on top of the large
Backup Ring (8H).

Use appropriate tool to insert Brake Piston (8A) with
backup ring and o-ring into Spindle (1A) until it contacts
Brake Stator (8K).

Insert twelve Springs (8L) into Brake Piston (8A) holes
and then install the smaller twelve Springs (8M) into the
Springs (8L) already installed into the brake piston.

15.

Press Ball Bearing (8B) in the Mounting Adaptor (1N) and
then install Retaining Ring (8C) into the retaining ring
groove of the mounting adaptor.

1K. Quad Seal

N. Mounting Adaptor
8B. Ball Bearing

8C. RetainingRing

8F. 0-ring

16.

17.

18.

19.

20.

21.

Figure 3-18. Spindle-Brake Figure 3

Before installing the Quad Seal (1K) into groove of
Mounting Adaptor (1N) grease internal diameter of the
quad seal.

Install O-Ring (8F) into the outside o-ring groove of the
Mounting Adaptor (1N).

Insert the Adaptor Subassembly onto Spindle (1A) with
the o-ring port on the spindle flange centered between
the two motor mounting holes on the Mounting Adap-
tor (1N).

Secure the Mounting Adaptor (1N) to the Spindle (1 A)
with 8 bolts (21). Torque the bolts to 36-38 ft-lbs in X
pattern.

Use the Integral Brake Check Procedure to leak check
the brake, record initial release pressure.

Disconnect Brake Tester and install O-Ring Plug (12) and
tighten according to DIN standard if applicable.
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Housing-Spindle Subassembly

NOTE:

Spray a light film of oil on all component parts during
assembly. Spray a generous amount of oil on bearings dur-
ing installation.

With housing flange side up and press outbound Ball
Bearing (1C) into Housing (1D) using Bearing Pressing
Tool.

Turn housing over and press inbound Ball Bearing (1C)
into Housing (1D) using Bearing Pressing Tool.

Grease Lip Seal (1B) and then press lip seal into Housing
(1D) using Seal Pressing Tool until seal is flush with end
of housing.

Secure Housing (1D) and press Studs (1H) into housing.

NOTE:

Use enough pressure to press in studs. Don't use excessively
high pressures to press in studs or the housing may crack.

Secure Spindle-Brake Subassembly with the flange
down and then lower the Housing (1D) onto Spindle
(1A).

Apply Loctite 272 on Bearing Nut (1F) threads. Install the
Bearing Nut (1F) onto Spindle (1 A) with a nut torque of
100-110 in-lbs. Make sure the bearings have 0.001 -
0.005 inches end play with a dial indicator sitting on the
spindle and dial on the housing with prying bars.

Install Set Screws (1G) into Bearing Nut (1F) threaded
holes. Make sure Set Screw (1G) is driven into the spin-
dle threads. Tighten the set screws to damage the
threads and stake the edge of the nut around the Set
Screws (1G) so the nut will not loosen.

1A. Spindle
1B. LipSeal

1C. BallBearing
1D. Housing
1F. BearingNut
1G. Setscrew
TH. Stud

Figure 3-19. Housing-Spindle
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Housing-Ring Gear Subassembly

1.

Insert Input Shaft (9) into mesh with Coupling’s (7) inter-
nal splines and place the Thrust Washer (4H) into coun-
terbore of Spindle (1A).

Place one of the Planet Gear Subassemblies (4F) into
Spindle (1 A) through gap between two Studs (1H).
Align the planet gear bore with one of the planet shaft
holes on the Spindle-Brake Subassembly using the Drift
Pin Assembly Tool.

Insert Planet Shaft (4E) into the planet shaft hole
described in Step (2) on Spindle (1A). The end of the

NOTE:

planet shaft that does NOT have the roll pin hole should
be inserted into the spindle FIRST.

Now insert Planet Shaft (4E) through the first set of
Thrust Washers (4B), Planet gear, then the second set of
Thrust Washers (4B). Use an alignment punch or similar
tool to align roll pin holes on Spindle (1A) and Planet
Shaft (4E).

Be sure not to hit the planet gears when driving in the roll
pins.

Drive Roll Pin (4G) down into the aligned roll pin holes.
Pin should be flush with OD of spindle.

PLANET GEAR
SUBASSEMBLY
HOUSING-SPINDLE
SUBASSEMBLY

1E. Ring Gear

4E. Planet Shaft

4F. Planet Gear
4G. Roll Pin

4H. Thrust Washer

9. InputShaft
11. SunGear
18. 0-ring

19. Bolt

3-22

Figure 3-20. Housing Ring Gear Subassembly
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6. Repeat Steps (2-6) for the installation of the two remain- 9.
ing Planet Gears (4F).

NOTE: All components should receive a generous amount of lubri- 10.
cant oil as they are being assembled.

7. Grease O-Ring (18) and place it into groove of Housing

Install three Shipping Cap Screws (19) into Ring Gear
(1E) and Housing (1G). Torque them to15-20 ft-Ibs.

With the non-toothed end facing up, place the Sun Gear
(11) into mesh with the planet gears from the Housing-
Spindle Subassembly.

(1D). Cover Subassembly

8. Place Ring Gear (1E) onto Housing (1D). Align the three 1. Grease O-Ring (6E) and insert into internal groove in
shipping cap screw holes on Housing (1D) and Ring Cover (6A).
Gear (1E).

2. Thrust Spacer
6A. Cover

6B. Disengage Cap
6C. Bolt

6D. Dowel Pin

6E. 0-ring

6F. PipePlug

6K. 0-ring

Figure 3-21. Cover

3121259
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NOTE:

NOTE:

3-24

Assemble Disengage Cap (6B) onto Cover (6A) using two
Hex Head Bolts (6C). Torque bolts to 70-80 in-Ibs.

It is not necessary to reinstall the larger O-Ring (6K) unless
cover subassembly needs repainted.

Insert Disengage Rod (6D) into hole in Cover (6A) until it
touches the inside of the Disengage Cap (6B).

The disengage rod can be inserted in either end first.

Grease face of Thrust Washer (2) that mates with pocket
side of the Cover (6A), making sure that tangs on washer
seats into pockets.

Install O-Ring Pipe Plugs (6F) into Cover (6A). The plugs
should be hand tight. The Cover Subassembly is now
complete.

Main Assembly

1. Grease O-Ring (17) and insert into groove in Cover Sub-
assembly (6).

2. |Install Cover Subassembly (6) into Ring Gear (1E) coun-
terbore and install Retaining Ring (6G) into groove in
Ring Gear (1E).

3. Attach ID Plate (15) onto unit using Drive Screws (16) if
needed.

4, Check disconnect, roll and air check unit. The Main

Assembly is now complete.

6. Cover

6G. RetainingRing
15. IDPlate

17. O-ring

Figure 3-22. Main Assembly
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Integral Brake Check Procedure

1.

Using appropriate fittings to connect hydraulic line from
hand pump to the brake port.

Check to see that brake is set by trying to rotate Input
Shaft (9). This can be accomplished by installing an
appropriate tool (any tool that can locate on the splines
of the Input Coupling (7), such as a mating splined shaft)
into Input Coupling (7).

Bleed brake. Increase hydraulic pressure gradually while
trying to rotate the input until brake just starts to
release. Note this pressure. Make sure the pressure falls
into the appropriate range below.

BRAKE CODE

INITIAL RELEASE PRESSURE RANGE (psi)

K 240-260

3121259

NOTE:

NOTE:

Increase pressure to 3,625 psi and hold for 60 seconds to
check for leaks. Repair leaks if necessary.

Make sure that brake re-engages when pressure is
released.

When done, make sure input coupling is centered in the

spindle to make installation of motor possible without
release of brake.
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1A SPINDLE 4B THRUSTWASHER 6F PIPEPLUG 8L SPRING
1B LIPSEAL 4C NEEDLEBEARING 6G RETAININGRING 8M SPRING
1C BALLBEARING 4D THRUST SPACER 6K 0-RING 9 INPUTSHAFT
1D HOUSING 4E PLANET SHAFT 7 COUPLING 11 SUNGEAR
1E RINGGEAR 4F PLANETGEAR 8A BRAKEPISTON 12 0-RINGPLUG
1F BEARINGNUT 4G ROLLPIN 8B BALLBEARING 15 IDPLATE
1G SETSCREW 4H THRUSTWASHER 8C RETAININGRING 16 DRIVESCREW
1H STUD 5 RETAINING RING - INTERNAL 8D 0-RING 17 0-RING
1K QUAD SEAL 6A COVER 8E BACK-UPRING 18 0-RING
1L SPRING 6B DISENGAGE CAP 8F 0-RING 19 BOLT
1M THRUSTWASHER 6C BOLT 8H BACK-UPRING 21 BOLT
TN MOUNTING ADAPTOR 6D DOWELPIN 8) BRAKEROTOR 22 PRESSUREPLUG
2 THRUSTSPACER 6E 0-RING 8K BRAKE STATOR
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Figure 3-23. Drive

Hub Assembly
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3.8 OSCILLATING AXLE SYSTEM

The oscillating front axle is attached to the frame by a pivot
pin, which allows all four wheels to remain on the ground
when traveling on rough terrain. The oscillating axle incorpo-
rates two lockout cylinders connected between the frame and
the axle. The lockout cylinders permit axle oscillation when
the main boom is in Transport Position (see Section 4), and
when the boom is oriented between the rear tires as described
under Drive Orientation System. In this system, both of these
boom positions (swing and main boom elevation) are sensed
by two switches. One switch in each position is normally
closed and positively opens in the unsafe state (these are the
same switches described in the Transport Position Sensing
System (see Section 4) and in the Drive Orientation System.
The other switch for each position is normally open and closes
in the safe state.

The lockout cylinders will lock and hold the axle when the
boom is in a position as described above (Main boom above
horizontal or swung beyond the rear tires). The cylinders
unlock when pilot pressure is applied to the holding valves
mounted on the cylinders and lock when pilot pressure is
removed.

Pilot pressure is supplied via Drive Pump charge pressure.
When the control system detects that the Main Boom is below
horizontal and swung between the rear tires, two control

valves are actuated to supply charge pressure to the lock-out
cylinder holding valves. This allows the cylinders to unlock
which allows the axle to float. The first valve is normally closed
and opens when actuated to allow flow to the lock-out cylin-
der circuit. The second valve (located between the first valve
and the lock-out cylinders) is normally open to tank. This
valve closes when actuated to block the tank path and force
the flow to the lock-out cylinders. If either of these valves is in
its normal state, the axle will be locked.

Oscillating Axle Bleeding Procedure

1. Startthe engine.
2. Position the turntable to the normal stowed position.

3. Position a small container suitable for containing
hydraulic oil in front of the lockout cylinder bleeder.

4. Using a 3/8" wrench, loosen the bleeder by slowly turn-
ing counterclockwise.

5. Bleed approximately 2 cups (0.2 L) of fluid from the
bleeder in the cylinder. Tighten the bleeder while the
machine is running.

6. Locate the bleeder on the opposite lockout cylinder and
repeat steps 3 thru 5.

(L]
J -
N SWITCH #2 LOCATED
FARTHEST FROM BEARING,
ARM WILL BE ON THE RAMP

WHEN THE MACHINE IS IN
THE STOWED POSITION

SWITCH #1 LOCATED CLOSET TO BEARING,
ARM WILL BE IN THE VOID WHEN THE
MACHINE IS IN THE STOWED POSITION

Figure 3-28. Axle Oscillation Switches
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3.9 CHASSIS TILT INDICATOR SYSTEM

The Chassis Tilt Indicator System measures the turntable angle
with regard to level ground. The tilt sensor has two settings;
5.0°/3.0° (depending on market) and 6.0° degrees. The 5.0°/
3.0° angle is set by choosing the desired market selection for
the machine based on machine setup using the JLG Analyzer.

The 5.0°/3.0° angle is used to warn the operator of an excessive
slope by means of the chassis tilt light on the platform display
panel. The tilted condition exists when the chassis tilt reading
is greater than or equal to the setting selected in the analyzer
for a period of 4 seconds or longer. The tilted condition will be
cleared if the tilt reading is less than the selected setting for a
period of 1 second. When used in conjunction with the
Beyond Transport - Drive Speed Cutback System, the tilt sen-
sor will cause an alarm to sound and automatically put all
functions in the creep speed mode. The operator is responsi-
ble for preventing the machine from reaching an unstable
position. The tilt angle is dependent on market, Refer Table 6-
7, Machine Configuration Programing Information (Software
Version P2.1) (SoftwareVersion P2.1).

The 6° angle is used only for the purpose of automatically
slowing drive speed when this angle is reached and the boom
is in Transport position. When the boom is in Transport Posi-

tion and the chassis is at or above 6° for a period of 1 second or
longer, the drive system will automatically switch into Max
Torque mode. This condition will be cleared if the chassis tilt
reading is less than 5 degrees for a period of 1 second or lon-
ger.

The JLG Control System responds to indicated angle readings
0.5 degree smaller than the required angles to account for cal-
ibration and sensor variation.

The machine’s chassis tilt is measured by a pair of fluid-based
sensors imbedded within the Ground Module. These sensors
measure chassis tilt from side-to-side and from front-to-back.
The ground module uses one tilt sensor to measure machine
angle and uses the second sensor to compare against the first
one to ensure the angle reading is reliable.

3.10 SWING MOTOR

A CAUTION

IF THE HYDRAULIC SYSTEM FLUID BECOMES OVERHEATED [IN EXCESS OF
200°F (93.3°C)], SEALS IN THE SYSTEM CAN SHRINK, HARDEN OR CRACK,
THUS LOSING THEIR SEALING ABILITY.

DIRT & WATER SEAL

BUSHING

MATCHED ROTOR SET

COUPLING SHAFT
HIGH PRESSURE SEAL

MATCHED COMMUTATOR SET

NEEDLE THRUST
BEARING
HOUSING

DRIVE LINK—
12-TOOTH
SPLINES

Figure 3-30. Swing Motor - Cutaway
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Table 3-3. Swing Motor Troubleshooting

Trouble

Cause

Remedy

Oil Leakage

1. Hosefittingsloose, worn or damaged.

2. Oilsealrings (4) deteriorated by excess heat.

3. Specialbolt(1,1A,1Bor1C) loose orits sealing area deterio-
rated by corrosion.

4. Internal shaftseal (16) worn or damaged.

5. Worncouplingshaft (12) andinternal seal (16).

Check &replace damaged fittings or "0" Rings. Torque to manufac-
turers specifications.

Replace oil seal rings by disassembling unit.

(a) Loosenthentightensingle bolt to torque specification.
(b) Replacebolt.

Replace seal. Disassembly of motor unit necessary.

Replace coupling shaft and seal by disassembling unit.

Significantloss of speed underload

1. Lackofsufficientoil supply

2. Highinternal motorleakage

3. Severelywornordamagedinternal splines.

4. Excessive heat.

(a) Checkforfaulty reliefvalve and adjust or replace as required.
(b) Checkforand repairworn pump.
(c) Checkforand use correct oil for temperature of operation.

Replace wornrotor set by disassembling unit.

Replace rotor set, drive linkand coupling shaft by disassembling
unit.

Locate excessive heat source (usually arestriction) in the systemand
correctthe condition.

Low mechanical efficiency orundue high
pressure required to operate unit

1. Lineblockage

2. Internalinterference

3. Lackof pumping pressure

4. Excessivebinding orloadingin system external to motor unit.

Locate blockage source and repair or replace.

Disassemble unit, identify and remedy cause and repair, replacing
partsasnecessary.

Check forand repair worn pump.

Locate source and eliminate cause.

3121259
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NOTE: Secure this end of the ﬁ

shaftwhenremoving theswing
motor. Ifitstartstopull outwith
the swingmotorit could dam-

agetheinternal seals.

. Torque the swingmotor
Swing Motor mounting bolts to 95 ft.Ibs.
(130Nm).

Figure 3-31. Swing Motor Removal and Installation

Removal

Refer to Figure 3-31., Swing Motor Removal and Installation.

1. Thoroughly clean the area around the swing motor to
prevent any dirt from entering the system.

2, Tag and disconnect the hydraulic lines running to the
swing motor. Cap or plug all openings.

3. Secure the worm gear shaft so it does not pull out any
when removing the swing motor. Failure to do so could
damage the worm gear seals.

4. Remove the bolts securing the swing motor to the
swing drive assembly.

5. Carefully pull the swing motor from the swing drive.

3-34

Preparation Before Disassembly

Before you disassemble the motor unit or any of its compo-
nents read this entire section. It provides important infor-
mation on parts and procedures you will need to know to
service the motor.

Thoroughly clean off all outside dirt, especially from
around fittings and hose connections, before disconnect-
ing and removing the motor. Remove rust or corrosion
from coupling shaft.

Remove coupling shaft connections and hose fittings and
immediately plug port holes and fluid lines.

Remove the motor from system, drain it of fluid and take it
to a clean work surface.

Clean and dry the motor before you start to disassemble
the unit.

As you disassemble the motor clean all parts, except seals,
in clean petroleum-based solvent, and blow them dry.

A WARNING

PETROLEUM-BASE SOLVENTS ARE FLAMMABLE. BE EXTREMELY CAREFUL
WHEN USING ANY SOLVENT. EVEN A SMALL EXPLOSION OR FIRE COULD CAUSE
INJURY OR DEATH.
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A WARNING

WEAR EYE PROTECTION AND BE SURE TO COMPLY WITH OSHA OR OTHER MAX-
IMUM AIR PRESSURE REQUIREMENTS.

A CAUTION

NEVER STEAM OR HIGH PRESSURE WASH HYDRAULIC COMPONENTS. DO NOT
FORCE OR ABUSE CLOSELY FITTED PARTS.
- Keep parts separate to avoid nicks and burrs.

- Discard all seals and seal rings as they are removed from
the motor. Replace all seals, seal rings and any damaged or
worn parts with OEM approved service parts.

Disassembly and Inspection

1. Place the motor in a soft jawed vice, with coupling shaft
(12) pointed down and the vise jaws clamping firmly on
the sides of the housing (18) mounting flange or port
bosses. Remove manifold port O-Rings if applicable.

A WARNING

IF THE MOTOR IS NOT FIRMLY HELD IN THE VISE, IT COULD BE DISLODGED
DURING THE SERVICE PROCEDURES, CAUSING INJURY.

3121259

Scribe an alignment mark down and across the motor
components from end cover (2) to housing (18) to facili-
tate reassembly orientation where required.

Remove the special ring head bolts (1) using an appro-
priate 1/2 or 9/16 inch size socket. Inspect bolts for dam-
aged threads, or sealing rings, under the bolt head.
Replace damaged bolts.
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1. Bolt 6. CommutatorRing 8C. StatorVane 12. Coupling Shaft 17. BackupRing 22. NotUsed

2. EndCover 7. Manifold 8D. Stator Half 13. InnerBushing 18. Housing 23. NotUsed

3. SealRing 8.  RotorSet 9. WearPlate 14.  Thrust Washer 19. OQuterBushing 24. NotUsed

4. SealRing 8A. Rotor 10. DriveLink 15. ThrustBearing 20. Dirt& WaterSeal 25. Backup Washer
5. Commutator 8B. Stator Half 11. ThrustBearing 16. Seal 21. NotUsed

Figure 3-32. Swing Motor - Exploded View
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Remove end cover assembly (2) and seal ring (4). Discard
seal ring.

5. Thoroughly wash end cover (2) in proper solvent and

blow dry. Be sure the end cover valve apertures are free
of contamination. Inspect end cover for cracks and the
bolt head recesses for good bolt head sealing surfaces.
Replace end cover as necessary.

o —

|
[
i |

NOTE: A polished pattern (not scratches) on the cover from rota-

tion of the commutator (5) is normal. Discoloration would
indicate excess fluid temperature, thermal shock, or excess
speed and require system investigation for cause and close
inspection of end cover, commutator, manifold, and rotor
set.

3121259

6.

Remove commutator ring (6). Inspect commutator ring
for cracks, or burrs.

Remove commutator (5) and seal ring (3) Remove seal
ring from commutator, using an air hose to blow air into
ring groove until seal ring is lifted out and discard seal
ring. Inspect commutator for cracks or burrs, wear, scor-
ing, spalling or brinelling. If any of these conditions exist,
replace commutator and commutator ring as a matched
set.
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8.

Remove manifold (7) and inspect for cracks surface scor-
ing, brinelling or spalling. Replace manifold if any of
these conditions exist. A polished pattern on the ground
surface from commutator or rotor rotation is normal.
Remove and discard the seal rings (4) that are on both
sides of the manifold.

NOTE:

3-38

The manifold is constructed of plates bonded together to
form an integral component not subject to further disas-
sembly for service. Compare configuration of both sides of
the manifold to ensure that same surface is reassembled
against the rotor set.

Remove rotor set (8) and wearplate (9), together to
retain the rotor set in its assembled form, maintaining
the same rotor vane to stator contact surfaces. The drive
link (10) may come away from the coupling shaft (12)
with the rotor set, and wearplate. You may have to shift
the rotor set on the wearplate to work the drive link out
of the rotor and wearplate. Inspect the rotor set in its
assembled form for nicks, scoring, or spalling on any sur-
face and for broken or worn splines. If the rotor set com-
ponent requires replacement, the complete rotor set
must be replaced as it is a matched set. Inspect the

NOTE:

NOTE:

wearplate for cracks, brinelling, or scoring. Discard seal
ring (4) that is between the rotor set and wearplate.

a3
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gt
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The rotor set (8) components may become disassembled
during service procedures. Marking the surface of the rotor
and stator that is facing UP, with etching ink or grease pen-
cil before removal will ensure correct reassembly of rotor
into stator and rotor set into motor. Marking all rotor com-
ponents and mating spline components for exact reposi-
tioning at assembly will ensure maximum wear life and
performance of rotor set and motor.

A polished pattern on the wear plate from rotor rotation is
normal.
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10.

Place rotor set (8) and wear plate (9) on a flat surface and
center rotor in stator such that two rotor lobes (180
degrees apart) and a roller vane centerline are on the
same stator centerline. Check the rotor lobe to roller
vane clearance with a feeler gage at this common cen-
terline. If there is more than 0.005 inches (0.13 mm) of
clearance, replace rotor set.

NOTE:

11.

If rotor set (8) has two stator halves and two sets of seven
vanes as shown, check the rotor lobe to roller vane clear-
ance at both ends of rotor.

Remove drive link (10) from coupling shaft (12) if it was
not removed with rotor set and wear plate. Inspect drive
link for cracks and worn or damaged splines. No percep-
tible lash (play) should be noted between mating spline
parts. Remove and discard seal ring (4) from housing
(18).

3121259

12,

13.

Remove thrust bearing (11) from top of coupling shaft
(12). Inspect for wear, brinelling, corrosion and a full
complement of retained rollers.

Check exposed portion of coupling shaft (12) to be sure
you have removed all signs of rust and corrosion which
might prevent its withdrawal through the seal and bear-
ing. Crocus cloth or fine emery paper may be used.
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14. Remove coupling shaft (12), by pushing on the output 16. Remove thrust bearing (15) and thrust washer (14).
end of shaft. Inspect coupling shaft bearing and seal sur- Inspect for wear, brinelling, corrosion and a full comple-

faces for spalling, nicks, grooves, severe wear or corro- ment of retained rollers.
sion and discoloration. Inspect for damaged or worn -
internal and external splines or keyway. Replace cou-
pling shaft if any of these conditions exist.

17. Remove seal (16) and back up ring (17) from housing
(18) and backup washer (25). Discard both.

R

18. Remove housing (18) from vise, invert it and remove and

NOTE: Minor shaft wear in seal area is permissible. If wear exceeds discard seal (20). A blind hole bearing or seal puller is
0.020 inches (0.51 mm) diametrically, replace coupling required.
shaft.

NOTE: A slight "polish" is permissible in the shaft bearing areas.
Anything more would require coupling shaft replacement.

15. Remove and discard seal ring (4) from housing (18).
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19.

20.

Inspect housing (18) assembly for cracks, the machined
surfaces for nicks, burrs, brinelling or corrosion. Remove
burrs that can be removed without changing dimen-
sional characteristics. Inspect tapped holes for thread
damage. If the housing is defective in these areas, dis-
card the housing assembly.

If the housing (18) assembly has passed inspection to
this point, inspect the housing bearings/bushings (19)
and (13) and if they are captured in the housing cavity
the two thrust washers (14) and thrust bearing (15). The
bearing rollers must be firmly retained in the bearing
cages, but must rotate and orbit freely. All rollers and
thrust washers must be free of brinelling and corrosion.
The bushing (19) or (13) to coupling shaft diameter
clearance must not exceed 0.010 inch (0.025 mm). A
bearing, bushing, or thrust washer that does not pass
inspection must be replaced. If the housing has passed

3121259

this inspection the disassembly of the motor is com-
pleted.

NOTE: The depth or location of bearing/bushing (13) in relation to

the housing wear plate surface and the depth or location
of bearing/bushing (19) in relation to the beginning of
bearing/bushing counter bore should be measured and
noted before removing the bearings/bushings. This will
facilitate the correct reassembly of new bearings/bushings.
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21. If the bearings, bushing or thrust washers must be
replaced use a suitable size bearing puller to remove
bearing/bushings (19) and (13) from housing (18) with-
out damaging the housing. Remove thrust washers (14)
and thrust bearing (15) if they were previously retained

in the housing by bearing (13).

Assembly

Replace all seals and seal rings with new ones each time you
reassemble the motor unit. Lubricate all seals and seal rings
with SAE T0W40 oil or clean grease before assembly.

NOTE: Unless otherwise indicated, do not oil or grease parts
before assembly.

Wash all parts in clean petroleum-based solvents before
assembly. Blow them dry with compressed air. Remove any
paint chips from mating surfaces of the end cover, commuta-
tor set, manifold rotor set, wear plate and housing and from
port and sealing areas.
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A WARNING

SINCE THEY ARE FLAMMABLE, BE EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR

DEATH.
A WARNING

WEAR EYE PROTECTION AND BE SURE TO COMPLY WITH OSHA OR OTHER MAX-
IMUM AIR PRESSURE REQUIREMENTS.

1. If the housing (18) bearing components were removed
for replacement, thoroughly coat and pack a new outer
bearing/bushing (19) with clean corrosion resistant
grease recommended in the material section. Press the
new bearing/bushing into the counterbore at the
mounting flange end of the housing, using the appro-
priate sized bearing mandrel as described which will
control the bearing/ bushing depth.

The housing requires the use of bearing mandrel to
press bearing/ bushing (19) into the housing to a
required depth of 0.151/0.161 inches (3.84/4.09 mm)
from the end of the bearing counterbore.

NOTE: Bearing mandrel must be pressed against the lettered end
of bearing shell. Take care that the housing bore is square
with the press base and the bearing/ bushing is not cocked
when pressing a bearing/bushing into the housing.
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3. Pressanew dirt and water seal (20) into the housing (18)

outer bearing counterbore. The dirt and water seal (20)

IF A BEARING MANDREL IS NOT AVAILABLE AND ALTERNATE METHODS ARE must be pressed in until its’ flange is flush against the
USED TO PRESS IN BEARING/BUSHING (13) AND (19) THE BEARING/BUSHING housing.

DEPTHS SPECIFIED MUST BE ACHIEVED TO INSURE ADEQUATE BEARING SUP-
PORT AND CORRECT RELATIONSHIP TO ADJACENT COMPONENTS WHEN
ASSEMBLED.

4. Place housing (18) assembly into a soft jawed vise with
the coupling shaft bore down, clamping against the
mounting flange.

A CAUTION

BECAUSE THE BEARING/BUSHINGS (13) AND (19) HAVE A PRESS FIT INTO THE
HOUSING THEY MUST BE DISCARDED WHEN REMOVED. THEY MUST NOT BE
REUSED.

2. The inner housing bearing/bushing (13) can now be
pressed into its counter-bore in housing (18) flush to
0.03 inch (0.76 mm) below the housing wear plate con-
tact face. Use the opposite end of the bearing mandrel
that was used to press in the outer bearing/bushing (19).

5. Assemble a new backup ring (17), new backup washer
(25) and new seal (16) with the seal lip facing toward the
inside of the motor, into their respective counterbores in
housing (18).

Thrust

Thrust J LBackup

Bearing Washer
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6. Assemble thrust washer (14) then thrust bearing (15)
that was removed from the motor.

—_——

NOTE: The motor requires one thrust washer (14) with thrust bear-
ing (15). The coupling shaft will be seated directly against
the thrust bearing.

7. Apply masking tape around splines or keyway on shaft
(12) to prevent damage to seal.

8. Be sure that a generous amount of clean corrosion resis-
tant grease has been applied to the lower (outer) hous-
ing bearing/bushing (19). Install the coupling shaft (12)
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into housing (18), seating it against the thrust bearing
(15).

A CAUTION

THE OUTER BEARING (19) IS NOT LUBRICATED BY THE SYSTEM’S HYDRAULIC
FLUID. BE SURE IT IS THOROUGHLY PACKED WITH THE RECOMMENDED
GREASE.

NOTE: The coupling shaft (12) will be flush or just below the hous-
ing wear surface when properly seated while the coupling
shaft (12). The coupling shaft must rotate smoothly on the
thrust bearing package.
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9. Apply a small amount of clean grease to a new seal ring

NOTE:

10.

NOTE:

(4) and insert it into the housing (18) seal ring groove.

One or two alignment studs screwed finger tight into hous-
ing (18) bolt holes, approximately 180 degrees apart, will
facilitate the assembly and alignment of components as
required in the following procedures. The studs can be
made by cutting off the heads of either 3/8-24 UNF 2A or 5/
16-24 UNF 2A bolts as required that are over 0.5 inch (12.7
mm) longer than the bolts (1) used in the motor.

Install drive link (10) the long splined end down into the
coupling shaft (12) and engage the drive link splines
into mesh with the coupling shaft splines.

Use any alignment marks put on the coupling shaft and
drive link before disassembly to assemble the drive link
splines in their original position in the mating coupling
shaft splines.

3121259

Assemble wear plate (9) over the drive link (10) and
alignment studs onto the housing (18).

| MY
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12. Apply a small amount of clean grease to a new seal ring

(4) and assemble it into the seal ring groove on the wear
plate side of the rotor set stator.

Install the assembled rotor set (8) onto wear plate (9)
with rotor counterbore and seal ring side down and the
splines into mesh with the drive link splines.

w
= %

.
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NOTE:

NOTE:

NOTE:

14.

It may be necessary to turn one alignment stud out of the
housing (18) temporarily to assemble rotor set (8) or mani-
fold (7) over the drive link.

If necessary, go to the appropriate, "Rotor Set Component
Assembly Procedure.”

The rotor set rotor counterbore side must be down against
wear plate for drive link clearance and to maintain the
original rotor-drive link spline contact. A rotor set without
a counterbore and that was not etched before disassembly
can be reinstalled using the drive link spline pattern on the
rotor splines if apparent, to determine which side was
down. The rotor set seal ring groove faces toward the wear
plate (9).

Apply clean grease to a new seal ring (4) and assemble it
in the seal ring groove in the rotor set contact side of
manifold (7).

NOTE:
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The manifold (7) is made up of several plates bonded
together permanently to form an integral component. The
manifold surface that must contact the rotor set has it's
series of irregular shaped cavities on the largest circumfer-
ence or circle around the inside diameter. The polished
impression left on the manifold by the rotor set is another
indication of which surface must contact the rotor set.

15. Assemble the manifold (7) over the alignment studs and
drive link (10) and onto the rotor set. Be sure the correct
manifold surface is against the rotor set.

16. Apply grease to a new seal ring (4) and insert it in the

seal ring groove exposed on the manifold.

17. Assemble the commutator ring (6) over alignment studs

onto the manifold.
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18. Assemble a new seal ring (3) flat side up, into commuta-
tor (5) and assemble commutator over the end of drive
link (10) onto manifold (7) with seal ring side up.

19. Assemble a new seal ring (4) into end cover (2) and
assemble end cover over the alignment studs and onto
the commutator set. If the end cover has only 5 bolt
holes be sure the cover holes are aligned with the 5
threaded holes in housing (18). The correct 5 bolt end
cover bolt hole relationship to housing port bosses is
shown below.

NOTE: If the end cover has a valve (24) or has five bolt holes, use
the line you previously scribed on the cover to radially align
the end cover into its original position.
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20. Assemble the bolts (1) and screw in finger tight. Remove One Piece Stator Construction
and replace the two alignment studs with bolts after the

other bolts are in place. Alternately and progressively A disassembled rotor stator and vanes that cannot be readily
tighten the bolts to pull the end cover and other compo- assembled by hand can be assembled by the following proce-
nents into place with a final torque of 25-30 ft. Ibs. (34- dures.

41 N m).

1. Place stator onto wear plate (9) with seal ring (4) side
down, after following assembly procedures 1 through
13. Be sure the seal ring is in place.

\

2. If assembly alignment studs are not being utilized, align
stator bolt holes with wear plate and housing bolt holes
and turn two bolts (1) finger tight into bolt holes
approximately 180 degrees apart to retain stator and
wear plate stationary.

3. Assemble the rotor, counterbore down if applicable, into
stator, and onto wear plate (9) with rotor splines into
mesh with drive link (10) splines.
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4. Assemble six vanes, or as many vanes that will readily
assemble into the stator vane pockets.

A CAUTION

EXCESSIVE FORCE USED TO PUSH THE ROTOR VANES INTO PLACE COULD
SHEAR OFF THE COATING APPLIED TO THE STATOR VANE POCKETS.

Grasp the output end of coupling shaft (12) with locking
pliers or other appropriate turning device and rotate
coupling shaft, drive link and rotor to seat the rotor and
the assembled vanes into stator, creating the necessary
clearance to assemble the seventh or full complement
of seven vanes. Assemble the seven vanes using mini-
mum force.

6. Remove the two assembled bolts (1) if used to retain sta-
tor and wear plate.
Go to assembly procedure #15, to continue assembly.
3121259

Two Piece Stator Construction

A disassembled rotor set (8) that cannot be readily assembled
by hand and has a two piece stator can be assembled by the
following procedures.

1.

NOTE:

Place stator half onto wear plate (9) with seal ring
(4) side down, after following motor assembly proce-
dures 1 through 13. Be sure the seal ring is in place.

Align stator bolt holes with wear plate and
housing bolts and turn two alignment studs
finger tight into bolt holes approximately 180 degrees
apart to retain stator half and wear plate stationary.

Assemble rotor, counterbore down if applicable, into
stator half, and onto wear plate (9) with rotor splines
into mesh with drive link (10) splines.

Use any marking you applied to rotor set components to
reassemble the components in their original relationship
to ensure ultimate wear life and performance.

Assemble six vanes, or as many vanes that will readily
assemble into the stator vane pockets.

A CAUTION

EXCESSIVE FORCE USED TO PUSH THE ROTOR VANES INTO PLACE COULD
SHEAR OFF THE COATING APPLIED TO THE STATOR VANE POCKETS.

Grasp the output end of coupling shaft (12) with
locking pliers or other appropriate turning device and
rotate coupling shaft, drive link and rotor to seat the
rotor and the assembled vanes (8C) into stator half, cre-
ating the necessary clearance to assemble the seventh
or full complement of seven vanes. Assemble the seven
vanes using minimum force.

Place second stator half on a flat surface with seal ring
groove up. Apply a small amount of grease to a new seal
ring (4) and assemble it into stator half ring groove.

Assemble the second stator half over the two alignment
studs and rotor with seal ring side down onto the first
stator half aligning any timing marks applied for this
purpose.

A CAUTION

IF THE STATOR HALF (8B) IS A DIFFERENT HEIGHT (THICKNESS) THAN STATOR
HALF (8D) THE STATOR VANES (8C) OR (8E)OF THE SAME LENGTH (HEIGHT) AS

THE STATOR HALF MUST BE REASSEMBLED IN THEIR RESPECTIVE STATOR

HALF FOR THE ROTOR SET TO FUNCTION PROPERLY.
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8. Assemble six vanes, or as many vanes that will readily
assemble into the stator vane pockets.

9. Grasp the output end of coupling shaft (12)
with locking pliers or other appropriate turning device
and rotate coupling shaft, drive link and rotor to seat the
rotor and the assembled vanes into stator, creating the
necessary clearance to assemble the seventh or full
complement of seven vanes. Assemble the seven vanes
using minimum force.

Go to assembly procedure #15, to continue assembly.

Final Checks

1. Pressurize the motor with 100 p.s.i. dry air or nitrogen
and submerge in solvent to check for external leaks.

2. Check motor for rotation. Torque required to rotate cou-
pling shaft should not be more than 50 ft. Ibs. (68 N m)

3. Pressure port with "A" cast under it on housing (18) is for
clockwise coupling shaft rotation as viewed from the
output end of coupling shaft. Pressure port with "B" cast
under it is for counter clockwise coupling shaft rotation.

4. Use test stand if available, to check operation of the
motor.

Installation

Refer to Figure 3-31., Swing Motor Removal and Installation.

1. Carefully insert the swing motor into the swing drive,
making sure the swing motor shaft key is aligned cor-
rectly.

2. Secure the swing motor to the swing drive assembly
with the retaining bolts. Apply threadlocker JLG P/N
0100019 to the threads of the retaining bolts and torque
to 85 ft.lbs. (115 Nm).

TORQUE

3. Connect the hydraulic lines running to the swing motor
as tagged during removal.

4. Operate the swing function in both directions to ensure
proper operation. Inspect the hose connections for any
leakage.
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3.11 SWING DRIVE

The swing drive assembly has five major components. They
are the housing, worm, worm gear, output pinion and gear /
pinion cap. The unit cannot be serviced while mounted on the
machine.

Removal

1. Remove the hardware securing the battery cover and
remove the battery cover.

2. Disconnect the negative terminal on the battery.

NOTICE

MAKE SURE THE EYEBOLTS HAVE A RATED WORK LOAD SUFFICIENT TO HAN-
DLE THE LOAD OF THE UPPERSTRUCTURE OF THE MACHINE. THE UPPER-
STRUCTURE WEIGHS APPROXIMATELY 7,000 LBS. (3175 KG).
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3. Install eyebolts as specified in Figure 3-33., Eyebolt for
Counterweight in the counterweight.

4. Securely strap the booms together to prevent any
movement during the lifting process.
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6. Remove the access covers on either side of the frame to
gain entry to the flow divider valve.

5. If equipped, remove the LP fuel tank on the side of the
frame. It may also be desirable to remove the tank
retaining brackets to gain additional clearance to work.

i oSy |
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35

81

41

|
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NOTE: All measurements shown are in mm.

et 20 )

M20x2.5Thread

Figure 3-33. Eyebolt for Counterweight

7. Pull out the engine tray as far as it will go. Unbolt the
charge filter bracket so it can be moved aside for more
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working area.
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8. Loosen and remove all but a few of the bolts securing 12. Attach chains and slings to support the upperstructure.
the turntable to the swing bearing. Begin with the chain at the approximate lengths as
: shown below and adjust as necessary to maintain the

turntable in a level position during lifiting.

9. Place a drain pan under the flow divider valve to catch
any escaping hydraulic oil. Tag and disconnect the hoses
from the flow divider valve that go up through the turn-
table. Cap or plug all openings so no dirt enters the sys-
tem.

13. Remove the remaining turntable bolts that were left in
place earlier in the procedure.

14. Lift the turntable off of the bearing and place it out of
the way on adequate blocking.

10. Remove the drive orientation and lockout switches so
they don't get broken during the removal procedure.

11. Swing the engine tray back into position and secure it in
place with the retaining bolt.
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15.

NOTE:

16.

Remove the bolts securing the bearing to the frame. It
may be necessary to disconnect more hoses on the flow
divider valve. If so, tag and disconnect all hoses and cap
or plug all openings to prevent dirt from entering the
hydraulic system.

The swing bearing assembly weighs approximately 125
1bs. (56.6 kg).

Remove the bearing assembly from the frame.

Installation

NOTE:

NOTE:

The swing bearing assembly weighs approximately 125
1bs. (56.6 kg).

Using an adequate lifting device, place the bearing
assembly onto the frame.

Install the bearing in the position shown in Figure 3-36.,
Bearing Placement. Coat the bearing bolts with JLG
Threadlocker P/N 0100019 and secure the bearing
assembly to the frame with the bolts. Following the
torque sequence diagram in Figure 3-37., Swing Bearing
Torque Sequence, tighten the bolts to an initial torque
of 95 ftlbs. (130 Nm). Next, following the same
sequence, tighten to a final torque of 133 ft.lbs. (180
Nm).

If any hydraulic hoses were disconnected to remove the
swing bearing assembly, reconnect them as tagged dur-
ing removal.

The turntable assembly weighs approximately 7000 Ibs.
(3175 kg).

Using an adequate lifting device, lift the turntable
assembly from the blocking it is resting on and lower it
down onto the swing bearing assembly. Refer to the
removal instructions for chain placement.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Install several bearing bolts snuggly to secure the turn-
table’s position on the swing bearing assembly, but do
not torque them at this time and keep the lifting device
in place to support the weight of the turntable.

Coat the bearing bolts with JLG Threadlocker P/N
0100019 and install the remaining bolts securing the
turntable to the swing bearing. Tighten the bolts snugly
but do not torque them at this time. Remove the bolts
installed to secure the turntable’s position and apply
threadlocker to them. Reinstall them in the same man-
ner as the other bolts.

Following the torque sequence diagram in Figure 3-37,,
Swing Bearing Torque Sequence, tighten the bolts to an
initial torque of 95 ft.lbs. (130 Nm). Next, following the
same sequence, tighten to a final torque of 133 ft.lbs.
(180 Nm).

Install the drive orientation and lockout switches.

Route the hydraulic hoses down through the turntable
and reconnect them as they were tagged during
removal.

Secure the charge filter bracket.
Install the access covers on the side of the frame.

If removed, install the LP tank retaining brackets and LP
fuel tank.

Remove the lifting device from the machine.

Remove any straps that had been on the boom to pre-
vent movement of the boom sections.

Remove the eyebolts from the counterweight.
Connect the negative terminal on the battery.
Install the battery cover.

Push the engine tray back into place and secure it.

Start the machine and run it through several operating
cycles. Swing the machine in both directions.

Check for any leaks and that all functions are operating
properly. Top off the hydraulic oil level if necessary.
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Turntable Bearing Mounting Bolt Condition Check

NOTE: This check is designed to replace the existing bearing bolt

torque checks on JLG Lifts in service. This check must be
performed after the first 50 hours of machine operation
and every 600 hours of machine operation thereafter. If
during this check any bolts are found to be missing or
loose, replace missing or loose bolts with new bolts and
torque to the value specified in the torque chart, after lubri-
cating the bolt threads with loctite #271. After replacing
and retorquing bolt or bolts recheck all existing bolts for
looseness.

Check the frame to bearing. Attach bolts as follows:

1.

Elevate the fully retracted boom to 70 degrees (full ele-
vation).

At the positions indicated on the figure titled Swing
Bearing Tolerance Boom Placement. Try and insert the
0.0015" feeler gauge between the bolt head and hard-
ened washer at the arrow indicated position.

Assure that the 0.0015" feeler gauge will not penetrate
under the bolt head to the bolt shank.

Swing the turntable 90 degrees, and check some
selected bolts at the new position.

Continue rotating the turntable at 90 degrees intervals
until a sampling of bolts have been checked in all quad-
rants.

Check the turntable to bearing. Attach bolts as follows:

1.

3.
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Elevate the fully retracted boom to 70 degrees (full ele-
vation).

At the positions indicated in the figure below, try and
insert the 0.0015" feeler gauge between the bolt head
and hardened washer at the arrow indicated position.

.0015" Feeler Gauge

Figure 3-34. Swing Bearing Feeler Gauge Check

Lower the boom to horizontal and fully extend the
boom.

At the position indicated on Figure 2-30. try and insert
the 0.0015" feeler gauge between the bolt head and
hardened washer at the arrow indicated position.

Wear Tolerance

TURNTABLE REF.

MEASURING SWING

POINT BEARING

\ >

Figure 3-35. Swing Bearing Tolerance Measuring Point

D FRAME REF.

1. With the boom positioned over the side of the machine,
the Upper Boom horizontal with telescope fully
extended and Mid/Lower Boom stowed, using a mag-
netic base dial indicator, measure and record the dis-
tance between the swing bearing and turntable.

2. At the same point, with the boom positioned over the
side of the machine, the Upper Boom fully elevated and
the Mid/Lower Boom fully elevated, using a magnetic
base dial indicator, measure and record the distance
between the swing bearing and turntable.

3. If a difference greater than 0.057 in. (1.40 mm) is deter-
mined, the swing bearing should be replaced.

4. |If a difference less than 0.057 in. (1.40 mm) is deter-
mined, and any of the following conditions exist, the
bearing should be removed.

a. Metal particles in the grease.
b. Increased drive power.
c. Noise.

d. Rough rotation.

5. If bearing inspection shows no defects, reassemble
bearing and return to service.

Swing Bearing Torque Value

Install bolts with JLG Threadlocker P/N 0100019; Torque to 133
ft.lbs. (180 Nm).
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" - - /OT
I °
r/ POSITION BEARING BODY TO

TURNTABLE AS SHOWN

POSITION POINT OF MINIMAL BACKLASH /

MARKED WITH AN "X"
AND ALSO BLUE PAINT,
90° TO THE FRAME IN THIS POSITION.

Figure 3-36. Bearing Placement
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Figure 3-37. Swing Bearing Torque Sequence

Disassembly

The servicing of these units requires a press, a 5/16" 12 point
socket, a 7/16" socket, a 34" socket, torque wrench (80 Ib-ft),
steel hammer, soft face hammer, bearing puller (external and
internal), large flat blade screw driver. Also needed are a shim
and seal kit (available from the JLG Parts Department), 34" steel
rod at least 10" long, LocTite #515, Mobil SHC 007 grease,
Mobil SHC 460 grease, LocTite 242/243 for bolts, and any
replacement parts.

1.
2.
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Remove the swing bearing assembly from the machine.

To remove the slew ring (14), remove two 1/4" (5) bolts
and washers (1) that hold the slew ring to the housing.

Remove four #6 machine screws (13) that are located on
the cover plate (19) immediately in front of the Pinion
(21).

Remove eight 5/16" 12 point cap screws (4) from gear/
pinion cap (18). Pry cap from housing. Cover plate (19)
will come off with cap. Note where sealant is on Cover

and plate so when assembling can put sealant in same
place. Note number and color of shims (26) between cap
and housing. Remove 6 small screws (13) from cover
plate. Pry cover plate (19) from cap (18) and discard
cover plate. Note number and color of shims between
cover plate and cap.

Remove Pinion and Gear assembly (15, 16, 17, 21, 23, 24,
and 31) from housing. These lift directly upward from
the housing.

Disassemble pinion and gear assembly using a press.
Support worm gear (31) on press with pinion (21) down
allowing room for pinion to be pressed out of gear. Press
pinion out of bearing (17) spacer (24) and worm gear
(31) Pressing on end of pinion. Remove face seal (23)
from face of worm gear (31). Note how the seal is assem-
bled.
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MARK SOFT SPOT "X" SOFT SPOT
ON THIS SIDE

7/8" HEX. FOR FILLER PLUG
) MANUAL OPERATIO:I7 SOFT SPOT

MOBIL SHC 007
GREASE

1. Washer 7. Bolt 13. GreaseFitting 19. CoverPlate 25. Housing 31. Worm Gear
2. Bearing 8. PressureVent 14. SlewRing 20. Worm Cap 26. (apShim 32. Worm

3. OilSeal 9. il Seal 15. Bearing 21. OutputPinion 27. CoverShim

4. (Capscrew 10. PipePlug 16. GreaseRing 22. MotorAdapter 28. Gasket

5. Bolt 11, GreaseFitting 17. Bearing 23. FaceSeal 29. Gasket

6. Bolt 12. GreaseFitting 18. Gear(Cap 24, WasherSpacer 30. Screw

Figure 3-38. Swing Gear Assembly
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7. Remove bearing (15) and Nilos Ring (16) from pinion
(21) using external bearing puller or press.

8. Remove motor and motor adapter (22) and shims (28).

9. Remove 3" bolts (7) from Worm Cap (20) using 3"
socket. Remove shim (29) and seal (9) and discard.

10. Remove worm (32) from housing (25) by pushing worm
from motor end using steel rod and hammer. Bearing
cup (3) on hex end of worm will be forced out of hous-
ing. Once the bearing cup (2) has come out of housing
use soft hammer to tap worm on hex end to remove
other bearing cup (2) out the other end of housing.

11. Remove both bearings (2) from worm (32) from worm
using external bearing puller or press.

12. Bearing cup (17) can be removed from housing (25) by
lifting out (this is not a press fit just a close slip fit).

13. Bearing cup (15) can be removed from cap (18) using
small pry bar. Or by welding a small bead of weld on
internal diameter of cup, this is a press fit.

Assembly

1. Press bearing cup (15) into cap (18).

2. Place bearing cup (17) into housing (25).

3. Put face seal (23) on to hub of worm gear (31) with flap
of seal pointing away from gear.

4. Place worm gear (31) on press with face seal up and
press pinion (21) into worm gear. Place Nilos Ring (16)
on to pinion so that cup shape is up and press bearing
(15) on to pinion tight to Nilos Ring.

5. Turn assembly over and place spacer (24) on pinion
against gear hub so that large chamfer on 1.D. of spacer
is against Bronze gear. Press Bearing (17) on to pinion
tight to spacer and gear.

6. Place pinion/gear assembly into housing. Place gear cap
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(18) and shims (26) over gear/pinion assembly to
achieve a slight preload on pinion bearings. Remove cap
and shims and set shims aside. Install new cover plate
(19) on to cap using 6 screws (30) and shims (26) equal
to or close to equal to total thickness of shims just set
aside. Apply sealant (LocTite #515) to both sides of each
of these shims and tighten screws take care not to twist
these screws off. Clean extra sealant from surfaces of
cover plate. Apply a small amount of grease to this flap.
Set this assembly to the side.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Install bearing (2) on bore end of worm (32) only. This is
almost a slip fit, may have to be lightly tapped with soft
hammer.

Install worm (32) into housing (25), hex end first.

On bore end of worm, install bearing cup (2) into worm
bore of housing. Also on bore end of worm (32) install
motor adapter (22) and 1 shim (28 yellow) to housing
using %-13 x 1" bolts (6) and sealant. Torque to 75 ft-lbs.
(3.1 Nm) (these bolts will be replaced with motor bolts
when motor is mounted).

Install bearing cone (2) on hex end of worm (32). Place
bearing cup (2) over bearing and lightly tap cup into
bore using soft hammer.

Install worm cap (20) using proper shims (29) to achieve
0.000 to 0.001" (0.0000 to 0.0254 mm) end play. Apply
LocTite 242 to end of 34-13 x 1.25" grade 5 bolts (7) and
LocTite #515 sealant to shims. Torque bolts to 75 ft-lbs.
(3.1 Nm).

Place pinion/gear assembly into housing so gear teeth
mesh with worm gear teeth. May have to turn worm or
gear set by hand to achieve this.

Apply LocTite #515 to surfaces of housing where cap
assembly will touch. This includes the vertical surfaces.

Place gear cap assembly and shims set aside in step 6,
over pinion assembly.

Apply LocTite 242 to end of eight 5/16" 12 point screws
(4) and torque to 20 ft-lbs. (0.84 Nm)

Install 4 small screws (30) through cover plate (18) and
into housing (25) tighten screws take care not the twist
these screws off.

Install seal (9) in worm cap at hex end of worm.

Install slew ring (14) using two 1/4" bolts (5) and washer
(1). Adjust backlash with pinion to 0.008/0.012" (0.203/
0.305 mm) and torque bolts to 10 ft-lbs. (0.42 Nm).

Fill unit with SHC 007 grease and grease pinion bearing
(15) thru fitting (11) with Mobil SHC 460 grease.
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Figure 3-39. Swing Bearing Removal
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ROUTE HOSES/ CABLES
THROUGH GUIDE ROD
ON FLY BOOM

HOSE & CABLE PULL LENGTHS (LOWER)

DIMENSION FROM
BOTTOM OF LOWER
TOWERBOOM ( =+ 25)

1750
1775
1800
1125
1150
900

DESCRIPTION

SYSTEM PRESSURE
MAIN LIFT CYLINDER PRESSURE
TOWER LIFT CYLINDER PRESSURE
SYSTEM TANK
TOWER LIFT CYLINDER TANK
BOOM CABLE
LOWER BOOM HARNESS
AC CABLE
AIRLINE (IF EQUIPPED)

LOWER UPRIGHT

HOSE & CABLE PULL SYSTEM TANK
LENGTHS (UPPER) LEVEL TO LEVEL CYL PORT V2
DIMENSION
DESCRIPTION FROM LAST JIB SYSTEM PRESSURE
CLAMP (MIN)
ROTATOR PRESSURE 340
ROTATOR TANK 340
BOOM CABLE 1585
UPPER BOOM HARNESS 2100
AC CABLE 1500
ARLINE (IF EQUIPPED) 1000
%QE»
¢ BOOM CABLE
AIRLINE (IF EQUIPPED)
ROUTE HOSES/ CABLES AC CABLE
THROUGH GUIDE ROD
ON BASE BOOM HOSE & CABLE CLAMP BLOCK
SECTION  C-C
UPPER UPRIGHT — ROTATED 75° CW

NOTE: NUMEROUS COMPONENTS SHOWN
TRANSPARENT FOR ROUTING CLARITY

LEVEL TO LEVEL CYL PORT V1

Figure 3-40. Cable Installation and Identification - Sheet 1 of 8
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secTion  A-A

ROTATED 33° CCW
(ORIENTATION LOOKING
TOWARDS UPPER UPRIGHT)

WIRE BUNDLE
TO UPRIGHT

HYDRAULIC — ‘

MANIFOLD ! \\ ‘ SYSTEM PRESSURE

MAIN LIFT CYLINDER

BOOM LIMIT SYSTEM TANK
SWITCHES BOOM CABLE
AC CABLE
TOWER LIFT CYLINDER PRESSURE — — 18/6 CABLE TO MAIN BOOM LIMIT SWITCHES
TOWER LIFT CYLINDER TANK 18/2 CABLE TO TOWER CYLINDER MANIFOLD
SYSTEM TANK 18/6 CABLE TO UPRIGHT HYDRAULIC MANIFOLD

AC CABLE

BOOM CABLE

ROUTE HOSES/ CABLES
THROUGH GUIDE ROD AT
ON BASE BOOM ;

SYSTEM PRESSURE
MAIN LIFT CYLINDER PRESSURE
secton  B-B

ROTATED 28.5° CW
(ORIENTATION LOOKING TOWARDS
LOWER UPRIGHT)

LOWER UPRIGHT

NOTE: NUMEROUS COMPONENTS SHOWN
TRANSPARENT FOR ROUTING CLARITY

Figure 3-41. Cable Installation and Identification - Sheet 2 of 8
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HOSES AND CABLES SHOULD NOT BE
PULLED TIGHT AGAINST THE INSIDE
RADIUS OF THE POWERTRACK

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

ROUTE HOSES/ CABLES
THROUGH GUIDE ROD
ON FLY BOOM

50 +12
MAINTAIN HOSE/
110 £10 FROM CABLE LOOP AT
= CYLINDER THIS DIMENSION
ENDCAP
DETALL D
JIB LINK CUT AWAY

TOWER LIFT CYLINDER
: H PRESSURE AND TANK
HOSES AND HARNESS

G\ SPLIT OFF FROM MAIN
| BUNDLE IN THIS AREA

PN

ROUTE HOSES/ CABLES % :
THROUGH GUIDE ROD ~ %

: ROUTE HOSES/
ON BASE BOOM P CABLES THROUGH
UPPER UPRIGHT — Lo\ (3) GUIDE RODS

@ IN'UPRIGHT

SO DETALL F

SEEDETAL F

MEASURE LOWER BOOM LOWER UPRIGHT
PULL LENGTHS FROM HERE
DETAL  H
USE GABLE TIE IN HOSE AND CABLE ROUTING
TURNTABLE AREA EVERY D LOWER BOOM
200-250mm. USE CABLE
TIES AS REQUIRED \
seepemalL H—"
NOTE: NUMEROUS COMPONENTS SHOWN
TRANSPARENT FOR ROUTING CLARITY
Figure 3-42. Cable Installation and Identification - Sheet 3 of 8
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TORQUE THREADED STUDS TO 15 Nm (10 ft Ibs)
ASSEMBLE IN THE FOLLOWING ORDER:U NUT,
CLAMP BLOCK, PUSH NUT, COVER, FLANGED NUT

19 PIN BOOM PLUG/ DETAIL
RECEPTACLE LOADING
SOCKET WIRE WIRE
NUMBER COLOR SIZE
1 SHIELD 18 GA. AC CABLE
2 BLACK 18 GA. CONNECTIONS
3 RED 18 GA. SCREW WIRE
4 ORANGE 18 GA. LABEL COLOR
5 BLUE 18 GA. X BROWN
6 YELLOW 18 GA. Y BLUE
- BROWN Ton G | GREEN/YELLOW
8 PLUG NIA
9 REDBLACK | 18 GA.
10 ORANGE 12GA.
1 BLUE/BLACK | 18 GA.
12 RED 12GA.
13 | ORANGE/BLACK | 18 GA.
14 PLUG NA
15 | YELLOW/BLACK | 18 GA.
16 BLACK 12GA.
17 PLUG NA
18 BLACKWHITE | 12 GA.
19 PLUG NA

AC CABLE

BOOM CABLE

LEVEL TO LEVEL CYL PORT V1
LEVEL TO LEVEL CYL PORT V2
SYSTEM TANK

SYSTEM PRESSURE

DETAIL K

3121259

Figure 3-43. Cable Installation and Identification - Sheet 4 of 8

3-65



SECTION 3 - CHASSIS & TURNTABLE

SWITCH SW242 OF
LOWER BOOM HARNESS
petalL R
LOWER BOOM LIMIT SWITCH

LOWER BOOM TO BE 2° TO 5° ABOVE HORIZONTAL TO TRIP SWITCH,
1° BELOW HORIZONTAL TO 5° ABOVE HORIZONTAL TO RESET SWITCH

(3) LIMIT SWITCHES ARE PART

SWITCH SW151 OF LOWER BOOM HARNESS

OF LOWER
BOOM HARNESS

| I
7 ! / | SWITCH SW152 OF

jL// LOWER BOOM HARNESS

oera Q
MAIN BOOM LIMIT SWITCHES
MAIN BOOM TO BE 1° BELOW HORIZONTAL TO 3° ABOVE HORIZONTAL TO TRIP SWITCH,
1°70 4° BELOW HORIZONTAL TO RESET SWITCH

see peTAILQ

Figure 3-44. Cable Installation and Identification - Sheet 5 of 8
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LOWER BOOM HARNESS
AC CABLE

BOOM CABLE

MAIN LIFT CYLINDER PRESSURE
SYSTEM PRESSURE

TOWER LIFT CYLINDER PRESSURE
TOWER LIFT CYLINDER TANK
SYSTEM TANK

DETALS

SEE DETALL S

Figure 3-45. Cable Installation and Identification - Sheet 6 of 8
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SEEDETAL T

CONNECTOR V60 OF

UPPER BOOM HARNESS CONNECTOR V61 OF

UPPER BOOM HARNESS

CONNECTOR V62 OF
UPPER BOOM HARNESS CONNECTOR V59 OF

UPPER BOOM HARNESS

pETAL T
UPRIGHT BACK PLATE SHOWN TRANSPARENT

3-68

Figure 3-46. Cable Installation and Identification - Sheet 7 of 8
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N H

i

I

oy ,,g
I o /N
= P
EE ﬁ% |
=== EJ‘
; |
/ CONNECTOR V56 OF :::I;J

/ UPPER BOOM HARNESS

CONNECTOR V55 OF
UPPER BOOM HARNESS

petaL U
FLY VALVE COVER SHOWN TRANSPARENT

Figure 3-47. Cable Installation and Identification - Sheet 8 of 8
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3.12 ENGINE OPERATING STATES + Engine Cranking

- Engine Starti
The Engine Operating State is determined by the Ground ngine Starting

Module. There are four different Engine Operating States + Engine Running
which include;

» Engine Stopped

(Engine Starter Engaged

& Engine RPM greater than 0)

\

ENGINE ENGINE
STOPPED (Engine RPM = 0 CRANKING

A

(RPM greater than
800 for 1/4 second)

(RPM greater than 800 for 1/4 second)
(Engine Starter Not Engaged
& Engine RPM greater than 0)

(RPM = 0 for 1/2 second)
(RPM = 0 for 1/2 second)

™~

ENGINE (RPM greater than 800 for 1/4 second) ENGINE
RUNNING < STARTING

Figure 3-48. Engine Operating State Diagram
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3.13 ENGINE START CONDITIONS

Engine starting is controlled by the Ground Module. The
Ground Module will allow the starter to be engaged and keep
the starter energized if all of the following conditions are satis-
fied.

1. The Start Switch is selected.

a. Ground Mode is active with Ground Module input
J4-4 energized
or

b. Platform Mode is active with Platform Module input
J1-14 energized.

2. The selected Operating Station must have all of its con-
trol switches in the neutral position since power up and
remain in the neutral position prior to selecting the Start
Switch.

3. If operating from the Platform Station, the footswitch
must not be depressed (Ground Module J7-15 deener-
gized; Platform Module J7-8 energized) before selecting
the Start Switch.

4. If operating from the platform, the Auxiliary Power
Switch must not be selected before selecting the Start
Switch.

5. If operating from the ground station, the Function
Enable Switch must not be selected before selecting the
Start Switch.

6. If the Engine Starter was disengaged because the Start
Switch was released, more than 3 seconds must pass
with the Start Switch in the released position.

7. If the Engine Starter has been cranking without the
engine starting for the Engine Starter Engaged Time
Limit, the control system deenergizes the Engine Starter
for the Engine Restart Wait Period. The Start Switch must
be in the deselected position after the Wait Period is

over.
Table 3-4. Engine Starter Limits
Engine Starter Engage Restart Attempt
9 Time Limit Wait Time
Kubota 20 10
GM Indefinite Indefinite

8. The engine must be in the Engine Stopped or Engine
Cranking state.

9. The Engine Shutdown switch must not be activated.

10. The Start Switch has been in the deselected position
after the Engine State changes to Engine Stopped from
Engine Running or Engine Starting.

3121259

3.14 ENGINE RPM LEVELS

NOTE: The RPM levels are set in the Analyzer Personalities menu.

Table 3-5. Engine RPM Levels

Mid Multi- High

Engine Idle RPM Engine Function Engine
RPM RPM RPM
Kubota 1200 1800 2400 3000
GM 1200 1800 2400 3000

The engine operates at different RPM levels in order to prop-
erly operate the machine and the functions commanded by
the operator. The following lists the possible RPM levels and
the operating conditions that control them.

Engine Stop RPM

Engine Stop RPM is always zero (0) and occurs when the
engine operating state is Engine Stopped or when the opera-
tor shuts down the engine.

Idle RPM

Idle RPM occurs when all of the following conditions exist;

1. The Engine State is Engine Running, Engine Cranking, or
Engine Starting.

2. The operator is not shutting down the engine.

3. The control system is not commanding a higher engine
RPM (Mid-Engine, Multi-function, or High Engine).

4. The control system is not calling for Generator RPM.

Mid Engine RPM

Mid Engine RPM occurs when all of the following conditions
exist;

1. The Engine State is Engine Running.
2. The operator is not shutting down the engine.

3. The control system is not commanding a higher engine
RPM (Multi-function or High Engine).

4. The control system is not calling for Generator RPM.

5. Platform mode is active with the controls enabled or
Ground mode is active with any function enabled
except for Lift Down, Tower Lift Down, or Jib Lift Down.
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Multi-Function RPM

Multi-Function RPM occurs when all of the following condi-
tions exist;

1. The Engine State is Engine Running.

2. The operator is not shutting down the engine.

3. High Engine RPM is not being commanded.

4. The control system is not calling for Generator RPM.
5. One of the following conditions exist;

a. Two of the following functions are being operated:
Lift Up, Tower Lift Up, Swing.

b. Telescope is functioning at the same time as one of
the following functions: Jib Lift Up, Platform Rotate,
Platform Level.

High Engine RPM

High Engine RPM occurs when all of the following conditions
exist;

1. The Engine State is Engine Running.
2. The operator is not shutting down the engine.
3. The control system is not calling for Generator RPM.

4. The operator is operating the Drive function at Max
Torque or Max Speed.

5. Drive Forward or Drive Reverse is being operated.

Generator RPM

Generator RPM occurs when all of the following conditions
exist;

1. The Engine State is Engine Running.
2. The operator is not shutting down the engine.
3. The Control System is configured for a generator.

4. The Platform Generator Switch is Enabled and Selected.
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3.15 ENGINE CONTROLS

The Kubota and GM engines are both controlled electronically,
but in different manners. The Kubota engine is controlled pri-
marily by the JLG Control System and the GM engine is con-
trolled primarily by its own Engine Control Unit (ECU). The
following sections describe engine controls that are common
to both engines.

Ambient Air Temperature Sensor

The ambient air temperature sensor is integrated within the
Ground Module. The sensor provides temperature information
the engine control system uses to set its fuel, spark, and air set-
tings for engine starting in cold environments.

Fuel Level Sensor

The fuel level sensor is mounted in the fuel tank and consists
of a float device guided by a rod. This rod provides a variable
resistance to ground which is communicated to the ground
module, which in turn, communicates the information to the
operator by way of the fuel level indicator on the platform
console and the low fuel indicator on the ground console.

Figure 3-49. Fuel Level Sensor
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e O,
Ground Module
Fuel Level Sensor
270 Ohm
G% 1
(5 ? H J2-25 Input
2 J2-6 Fuel Ground
S o
© o~
Ground Module
— Ground

Figure 3-50. Fuel Level Sensor Schematic

V2 (Y

-

1001119232 A

1001107853 C

PLATFORM GROUND

Figure 3-51. Low Fuel Indicators
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3.16 ENGINE STARTUP PROCEDURE (KUBOTA)

NOTE: The following procedure is necessary when engine or fuel

system maintenance has been performed that will require
the fuel system to be primed.

1. With the engine off, disconnect the fuel line at the
engine’s fuel injection pump. This is a short hose
between the mechanical lift pump and the injection
pump.

@\
Cs
L&

(L

\
P

A s N
S

<)

AN

2. Actuate the priming lever on the mechanical lift pump
until fuel comes out of the fuel hose.

3. Attach the fuel hose and secure it in place with the exist-
ing hose clamp.

4. Startthe engine and ensure it runs properly and the fuel
line does not leak.
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3.17 KUBOTA ENGINE

Engine Oil Pressure Switch

The engine oil pressure switch monitors oil pressure and sends
an electronic message to the control system. This is accom-
plished by creating an open electrical circuit for normal oil
pressure and a closed electrical circuit for low pressure.

OV oL
Ground Module
Engine Oil Pressure
Switch
Open for Normal Pressure
Closed for Low Pressure 270 Ohm
O—> J1-15 Input
ot o5
Engine Block
— Ground

Figure 3-53. Engine Oil Pressure Switch Schematic
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Engine Speed Sensor

The engine speed sensor is a variable reluctance sensor used
to measure engine speed by monitoring the flywheel teeth
while the engine is running.

i O\ oL
Variable Reluctance [~ Ground Module
Speed Sensor
98 Tooth
Flywheel /@’
: J7-5
J1-16 Frequency Input
J1-17
o

Figure 3-54. Engine Speed Sensor Schematic
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Coolant Sensor

The coolant sensor operates by providing variable resistance
to ground based on coolant temperature.

Figure 3-55. Engine Coolant Sensor

4oy

2

Ground Module

Engine Oil Pressure
Switch
Open for Normal Pressure
Closed for Low Pressure

Oo——>

270 Ohm
J1-15 Input

o o5

Engine Block
= Ground

Figure 3-56. Engine Coolant Sensor Schematic

3121259

Glow Plugs

The diesel engine has three in-cylinder glow plugs to assist in
cold starting. The ground module controls the glow plugs and
uses a relay to switch battery current.

(OVs WOL
Ground Module
Glow Plugs

S A

Glow Plug Relay

o o5

Figure 3-57. Engine Glow Plug Schematic

Figure 3-58. Glow Plug Relay
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The Ground Module calculates the length of time the glow
plugs are energized prior to startup based upon ambient tem-
perature, engine coolant temperature, and battery voltage.
Refer to Table 3-6, Glow Plug Conditions.

Table 3-6. Glow Plug Conditions

Engine Coolant Battery Ambient Glow Plug
Temperature Voltage Temperature Time On
Greaterthanor -- -- off

equalto
122°F(50°C)
-- Lessthan 11V -- 0ff
Lessthan Greaterthan Greaterthan off
122°F(50°C) 1nv 590F(15°()
Lessthan Greaterthan Temp Between Onfor
122°F(50°C) v 23°Fand 59°F 10sec.
(-5°Cand 15°C)
Lessthan Greaterthan Temp Between Onfor
122°F(50°C) nv 5°Fand 23°F 15sec.
(-15°Cand-5°C)
Lessthan Greaterthan Temp Less Onfor
122°F(50°C) nv Than 20sec.
59F (-159()

The glow plugs are deenergized if:

« The Engine State is Engine Cranking, Engine Starting,
Engine running

or

+ The Emergency Descent Mode is activated and Lift Down,
Tower Lift Down, or Jib Lift Down are active.

If the STARTER LOCKOUT option is enabled in the Machine
Setup, the Ground Module will not allow an engine start
attempt until the glow plug time has expired. If this option is
not enabled, the glow plug time can be interrupted and an
engine start attempt can be made. Starter Lockout is only
applicable for the first glow plug cycle.
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Engine Speed Actuators

Engine speed on the Kubota engine is controlled by two actu-
ators; a throttle actuator that is On/Off operated (moves the
throttle arm between the Idle and High Engine positions) and
a proportional fuel rack actuator that limits the opening of the
fuel rack to control speeds between the Idle and High Engine
positions. The two actuators function together to achieve
smooth engine speed transitions. Refer to Table 3-7, Engine
Actuator Conditions.

Table 3-7. Engine Actuator Conditions

Engine RPM Throttle Fuel Rack Actuator
Level Actuator
Idle 0off Energized/Fully Retracted
Betweenldle RPM On Energized/Control Loop
and
High Engine RPM
High Engine On Energized/Fully Retracted

ENGINE THROTTLE ACTUATOR

The Ground Module energizes the Throttle Actuator Relay
through terminal J1-2 if the engine is cranking or starting and
the Control System is calling for Idle RPM.

Y oL
Ground Module

30A Fuse

0

Throttle
Actuator Relay

Throttle
@ . Actuator
o~ o >

J1-2 Output
o JateTa

Figure 3-59. Engine Throttle Actuator Schematic
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PROPORTIONAL FUEL RACK ACTUATOR

The Proportional Fuel Rack Actuator controls engine speed
whenever the Control System calls for an engine RPM between
Idle and High Engine. It is energized by the J1-1 terminal on
the Ground Control Module. When the terminal is de-ener-
gized, the actuator fully extends and shuts down the engine.

By WOL
Ground Module
S
Current Fuel Rack
Sense Actuator
J1-1 Output
ot Iate)
Proportional Fuel Rack Actuator

Figure 3-60. Proportional Fuel Rack Actuator Sche-
matic

Engine Start
To engage the engine starter, the Ground Module energizes

the J1-11 terminal to activate the start relay, which in turn,
energizes the starter solenoid.

(oL oL
Ground Module VBatt

(o)

J1-11
Output
o =

Starter

Start Relay

g

Figure 3-61. Engine Starter Schematic

3121259

Alternator Excitation

For the alternator to charge, it must be rotating and the alter-
nator excitation terminal must be energized by an external
power source. This power is supplied by the Ground Module
through terminal J1-32 to the D+ terminal on the alternator.
This terminal includes a one-way blocking diode that prevents
reverse energy flow into the Ground Module during engine
power-down. This terminal is continuously energized after
startup.

N\ WOV
Ground Module
— @ D+
J1-32 Output

Alternator

ot nos

Figure 3-62. Alternator Schematic
Fuel Pump

The Kubota fuel pump is mechanical and has no interaction
with the JLG Control System.

Shutdown

If the JLG Control System determines that the engine should
be shut down and not allowed to run, the Ground Module
takes the following steps to shut down the engine.

1. Remove power and prevent power from flowing to the
Proportional Fuel Rack Actuator by turning off output
terminal J1-1.

2. Remove power and prevent power from flowing to the
Engine Throttle Actuator by turning off output terminal
J1-2.
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a0

11. StarterRelay
12. FullSpeed Relay

13. GlowPlugRelay

Battery

8.

Starter

5.

Fuel Tank

1.

AirFilter
10. Muffler

9.

Main Pump
GearPump

6.

CoolantRecovery Tank
Alternator

Oil Filter

2.

7.

3.

4.

Figure 3-63. Kubota Engine - Sheet 1 of 4
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Fuel Tank
10. Radiator

9.

Fuel Pump
Fuel Level

Sending Unit

7.

AirFilter

5.

Coolant Recovery Tank
Muffler

1.

8.

FuelFilter/
Water Separator

6.

2.

Pressure Cap

1.

MainPump
GearPump

3.

4.

Figure 3-64. Kubota Engine - Sheet 2 of 4
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1
2
NEGATIVE / GROUND TERMINAL
POSITIVE TERMINAL
10
6,7,8
4,5
>
A
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Va3 10 C1 COIL V8270 C2 COIL
CONNECTION ON MAIN PUMP CONNECTION ON MAIN PUMP
1. Radiator 4. MidEngine Harness 7. FullSpeed Relay 10. GearPump 12. Muffler
2. RadiatorMount 5. EngineHarness 8. GlowPlugRelay 11, MainPump 13. CoolantRecovery Tank
3. EngineOilFilter 6. StarterRelay 9. Starter

Figure 3-65. Kubota Engine - Sheet 3 of 4
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1. Muffler 5. NegativeBattery Post 8. Positive Battery Post 11. Radiator

2. MainPump 6. Battery 9. FuelSupplyLine 12. FuelTank

3. GearPump 7. Positive Battery Terminal 10. FuelReturnLine 13. FuelLevel Sensor
4. Negative Battery Terminal

Figure 3-66. Kubota Engine - Sheet 4 of 4
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3.18 GM DUAL FUEL ENGINE

Unlike the Kubota engine, the GM Dual Fuel engine is con-
trolled by its own Electronic Control Unit (ECU). The engine
uses gasoline as its primary fuel, but can also be switched to
run on Liquid Propane (LP) as an alternate fuel. This fuel selec-
tion is made by the operator at the machine platform control.
The Platform Control Module communicates this selection to
the ECU which controls the transition between the two fuels.

Communications with the JLG Control System

The JLG Control System communicates with the GM engine by
sending the following control messages from the Ground
Module to the engine’s ECU:

+ Fuel Type and Engine Start
+ Engine Speed Request
+ Engine Shutdown Request

The engine’s ECU sends the following communications to the
Ground Module:

+ Engine RPM
+ Engine Oil Pressure

+ Engine Coolant Temperature

Engine Start

The Ground Module energizes terminal J1-11 to engage the
starter. The engine ECU considers the engine started when
RPMs are greater than 800 and continues in the Run mode
unless engine RPM drops below 200. The ECU establishes a
maximum crank time of 7.5 seconds before a 20 second wait
time is required. The ECU also requires that power is cycled
after 60 seconds of cranking time.

3-82

0il Pressure

The Ground Module calculates the engine oil pressure based
on information sent to it by the engine ECU.

Engine Speed

The Ground Module calculates the engine RPM based on infor-
mation sent to it by the engine ECU.

Coolant Temperature

The Ground Module calculates the engine coolant tempera-
ture based on information sent to it by the engine ECU.

Fuel Select

If the Fuel Select input J1-33 on the Platform Module is ener-
gized, the Ground Module communicates to the ECU that the
engine should be calibrated for LP fuel. If the Fuel Select input
J1-33 on the Platform Module is not energized, the Ground
Module communicates to the ECU that the engine should be
calibrated for gasoline.
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Battery

8.

Starter

5.

Fuel Tank

1.

Muffler

10. FuelMixer

9.

MainPump
GearPump

6.

CoolantRecovery Tank
Radiator

Oil Filter

2.

7.

3.

4.

Figure 3-67. GM Engine - 1 of 6

3-83

3121259



SECTION 3 - CHASSIS & TURNTABLE

10

3-84

)
\
0
= N,
°© \J Qo
o
\
2 NP I
(e
\/ 1 I
9
0
0|
o)
\ @
@
1. CoolantRecovery Tank 5. Negative/Ground Terminal 8. GearPump
2. FuelTank 6. Positive Terminal 9. Battery
3. Radiator 7. MainPump 10. Muffler
4. OilFilter

Figure 3-68. GM Engine -2 of 6
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VENT HOSE FROM
CARBON CANISTER
TO LP MIXER PURGE POINT

V82 TO C2 COIL
V83 TO C1 COIL
CONNECTION ON MAIN PUMP CONNECTION ON MAIN PUMP
1. Alternator 4, MainPump 7. GearPump 10. Radiator
2. SupplyFuelHose 5. FuelPumpHarness 8. Muffler 11, Carbon Cannister
3. ReturnFuelHose 6. Air/Fuel Mixer 9.  FuelLevel Sensor

Figure 3-69. GM Engine - 3 of 6
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8
1. Dipstick 6. NegativeBatteryCable 11, Air/Fuel Mixer 16. FuelTank
2. Relays 7. Negative Battery Post 12. AirFilter 17. FuelLock-offValve
3. Muffler 8. Battery 13. FuelPump 18. Engine il Fill Cap
4. MainPump 9. Positive Battery Cable 14. Fuel Mixer
5. GearPump 10. Positive Battery Post 15. FuelLevel Sensor

Figure 3-70. GM Engine - 4 of 6
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8

EC210 - NEGATIVE
TERMINAL ON FUEL PUMP

EC210-POSITIVE
TERMINAL ON FUEL PUMP

SUPPLY FUEL HOSE FROM
FILTER TO ENGINE

3121259

Fuel Level Sensor 5. GearPump 8. FuelPump
Fuel Lock-offValve 6.  FuelPumpHarness 9. ReturnPort
Muffler 7. FuelFilter 10. SupplyPort
Air Mixer Valve

Figure 3-71. GM Engine -5 of 6
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LP MIXER PURGE POINT,
HOSE FROM CARBON CANISTER

J il \"7/
~

17

5
1. AirMixerValve 5. Alternator 8. CarbonCannister 11, Fuel Mixer
2. Muffler 6.  FuelLevelSensor 9. CoolantRecovery Tank 12. FuelLock-off Valve
3. GearPump 7. FuelTank 10. EngineOil Filler Cap 13. Relays
4. Battery

Figure 3-72. GM Engine - 6 of 6
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Table 3-8. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
0 3 1561 AUXanalog Pull-Down 2 highvoltage
0 3 1561 AUXanalog Pull-Down 3 highvoltage
0 4 1561 AUXanalog Pull-Down 2 low voltage
0 4 1561 AUXanalog Pull-Down 3 low voltage
0 31 1621 RS-485 Rxinactive
0 31 1622 RS-485Rxnoise
0 31 1623 RS-485 Rxbad packet format
0 31 1624 RS-485 remote shutdown request
0 31 Undefined DTC | Index 10297
0 31 Undefined DTC | Index 10298
0 31 Undefined DTC | Index 10299
29 0 2116 FPP2higherthanIVS
29 1 2140 FPP2lowerthan VS
29 3 2128 FPP2voltage high
29 4 2127 FPP2voltage low
51 0 221 TPS1-2higherthan expected
51 1 121 TPS1-2lower than expected
51 3 123 TPS1voltage high
51 4 122 TPS1voltage low
51 7 2112 Unable toreach higher TPS
51 7 2m Unable toreachlower TPS
51 31 2135 TPS1/2 simultaneous voltages out-of-ran
84 1 502 Roadspeed inputloss of signal
91 0 2115 FPP1 higherthanIVS
91 1 2139 FPP1lowerthan VS
91 2 1630 J1939ETCmessage receiptloss
91 3 2122 FPP1voltage high
91 4 2123 FPP1voltage low
91 9 1651 J1939ETCmessage receipt loss whilein
91 16 2126 FPP1-2higherthan expected
91 18 21121 FPP1-2 lowerthan expected
91 31 n2n FPP1/2 simultaneous voltages out-of-ran
94 0 88 Fuel pressure higher than expected
9% 1 87 Fuel pressure lower than expected
9% 3 92 FPhighvoltage
94 4 91 FPlowvoltage
100 0 521 Oil pressure sender high pressure
100 1 524 Oil pressure low
100 1 524 Oil pressure sender low pressure
100 3 523 Oil pressure sender high voltage
100 4 522 Oil pressure sender low voltage
100 18 520 Oil pressure sender low pressure stage 1
105 0 127 IAT higher than expected stage 2
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Table 3-8. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
105 3 13 IATvoltage high
105 4 12 IATvoltage low
105 15 m IAT higher than expected stage 1
106 4 107 MAP voltage low
106 16 108 MAP pressure high
108 0 2229 BP pressure high
108 1 129 BP pressurelow
110 0 1522 CHThigherthan expected stage 2
110 0 217 ECT higherthan expected stage 2
110 3 18 ECTvoltage high
110 4 17 ECTvoltagelow
110 15 116 ECThigherthan expectedstage 1
110 16 1521 CHThigherthan expected stage 1
168 15 563 Vbatvoltage high
168 17 562 Vbatvoltagelow
173 0 2428 VEGT temperature high
174 3 183 FThighvoltage
174 4 182 FTlowvoltage
441 0 1417 EMWTT higherthan expected stage 2
441 3 1411 EMWT1voltage high
441 4 1413 EMWT1voltage low
441 15 1415 EMWTT higherthan expected stage 1
442 0 1418 EMWT2higher than expected stage 2
442 3 1412 EMWT2voltage high
442 4 1414 EMWT2 voltage low
442 15 1416 EMWT2higher than expected stage 1
443 0 1425 ERWTT higher than expected stage 2
443 3 1419 ERWT1 voltage high
443 4 1421 ERWT1voltagelow
443 15 1423 ERWTT higherthanexpected stage 1
444 0 1426 ERWT2 higherthan expected stage 2
444 3 1420 ERWT2voltage high
444 4 1422 ERWT2voltage low
444 15 1424 ERWT2 higherthan expected stage 1
515 0 12 RPMabove sparkrevlimitlevel
515 15 219 RPM higherthan maxallowed govern speed
515 16 1M RPMabove fuel rev limit leve
558 5 2130 IVSstuckat-idle, FPP1/2 match
558 6 2131 IVSstuck off-idle, FPP1/2 match
628 13 601 Microprocessor failure - FLASH
629 31 606 Microprocessor failure - COP
629 31 1612 Microprocessor failure - RTI 1
629 31 1613 Microprocessor failure - RTI2

3121259



SECTION 3 - CHASSIS & TURNTABLE

Table 3-8. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
629 31 1614 Microprocessor failure - RTI 3
629 31 1615 Microprocessor failure - A/D
629 31 1616 Microprocessor failure - Interrupt
630 12 604 Microprocessor failure - RAM
636 2 336 CRANKinputsignal noise
636 4 337 (ranksignal loss
636 8 16 Crank and/or cam could not synchronize du
639 9 1629 J1939TSC1 message receipt loss
639 12 1626 CAN-J1939Tx fault
639 12 1627 CAN-J1939Rx fault
639 13 1628 J1939 CANaddress/ engine-number co
645 3 2619 Tach output short to power
645 4 2618 Tach outputground short
651 5 261 Injector 10pen orshort toground
651 6 262 Injector 1 coil shorted
652 5 264 Injector2 open or short to ground
652 6 265 Injector2 coil shorted
653 5 267 Injector 3 open or short toground
653 6 268 Injector 3 coil shorted
654 5 270 Injector4.open orshort toground
654 6 27 Injector4 coil shorted
655 5 273 Injector 5 open or short to ground
655 6 274 Injector 5 coil shorted
656 5 276 Injector6 open or short toground
656 6 277 Injector 6 coil shorted
657 5 279 Injector7 open or short toground
657 6 280 Injector 7 coil shorted
658 5 282 Injector8 open or short to ground
658 6 283 Injector 8 coil shorted
659 5 285 Injector9 open or short toground
659 6 286 Injector9 coil shorted
660 5 288 Injector 10 open or shorttoground
660 6 289 Injector 10 coil shorted
697 5 1631 PWM1-Gauge1open/groundshort
697 6 1632 PWM1-Gauge1 shortto power
698 5 1633 PWM2-Gauge2 open/ground short
698 6 1634 PWM2-Gauge2 short to power
699 5 1635 PWM3-Gauge3 open/ ground short
699 6 1636 PWM3-Gauge3 shortto power
700 5 1637 PWM4open/ground short
700 6 1638 PWM4short to power
713 3 1547 AUXanalog Pull-Up/Down 4 high voltage
713 4 1548 AUXanalog Pull-Up/Down 4 low voltage
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Table 3-8. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
723 2 341 CAMinputsignal noise
723 4 34 Loss of CAMinputsignal
724 10 134 EGO1open/lazy
731 2 326 Knock1 excessive orerraticsigna
731 4 327 Knock1 sensoropen or not present
920 3 1643 Buzzer control short to power
920 4 1641 Buzzer control ground short
920 5 1642 Buzzeropen
925 3 1662 PWMé6 short to power
925 5 1661 PWMé6 open/ground short
926 2 1664 PWM?7 short to power
926 5 1663 PWM?7 open/ground short
1079 3 643 Sensorsupply voltage 1high
1079 4 642 Sensorsupplyvoltage 1low
1079 31 1611 Sensorsupply voltage 1and 2 out-of-range
1080 3 653 Sensorsupply voltage 2 high
1080 4 652 Sensorsupply voltage 2 low
127 3 238 TIP highvoltage
127 4 237 TIPlow voltage
192 3 131 WGP voltage high
1192 4 132 WGP voltage low
1213 3 1645 MIL control short to power
1213 4 1644 MIL control ground short
1213 5 650 MILopen
1239 7 359 Fuelrun-outlongerthan expected
1268 5 2300 Spark coil 1 primary open or short to ground
1268 6 2301 Spark coil 1 primary shorted
1269 5 2303 Spark coil 2 primary open or short to ground
1269 6 2304 Spark coil 2 primary shorted
1270 5 2306 Spark coil 3 primary open or short to ground
1270 6 2307 Spark coil 3 primary shorted
1271 5 2309 Spark coil 4 primary open or short to ground
1271 6 2310 Spark coil 4 primary shorted
1272 5 2312 Spark coil 5 primary open or short to ground
1272 6 2313 Spark coil 5 primary shorted
1273 5 2315 Spark coil 6 primary open or short to ground
1273 6 2316 Spark coil 6 primary shorted
1274 5 2318 Spark coil 7 primary open or short to ground
1274 6 2319 Spark coil 7 primary shorted
1275 5 2321 Spark coil 8 primary open or short to ground
1275 6 2322 Spark coil 8 primary shorted
1276 5 2324 Spark coil 9 primary open or short to ground
1276 6 2325 Spark coil 9 primary shorted
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Table 3-8. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
1277 5 2327 Spark coil 10 primary open or short to ground
1277 6 2328 Spark coil 10 primary shorted
1321 3 617 Startrelay coil short to power
1321 4 616 Startrelay ground short
1321 5 615 Startrelay coil open
1323 n 131 (ylinder 1 misfire detected
1323 31 301 Cylinder 1 emissions/catalyst damaging misfire
1324 n 1312 (ylinder 2 misfire detected
1324 31 302 (ylinder 2 emissions/catalyst damaging misfire
1325 n 1313 Cylinder 3 misfire detected
1325 31 303 (ylinder 3 emissions/catalyst damaging misfire
1326 n 1314 (ylinder 4 misfire detected
1326 31 304 (ylinder4emissions/catalyst damaging misfire
1327 n 1315 (ylinder 5 misfire detected
1327 31 305 (ylinder 5 emissions/catalyst damaging misfire
1328 n 1316 Cylinder 6 misfire detected
1328 31 306 (ylinder 6 emissions/catalyst damaging misfire
1329 n 1317 (ylinder 7 misfire detected
1329 31 307 (ylinder7 emissions/catalyst damaging misfire
1330 n 1318 (ylinder 8 misfire detected
1330 31 308 (ylinder 8 emissions/catalyst damaging misfire
1347 5 628 Fuel-pump high-side open or short to group
1347 6 629 Fuel-pump high-side short to power
1348 3 629 Fuel pumprelay coil short to power
1348 4 628 Fuel pumprelay control ground short
1348 5 627 Fuel pumprelay coil open
1384 31 1625 J1939 shutdown request
1485 3 687 Powerrelay coil shortto power
1485 4 686 Powerrelay ground short
1485 5 685 Power relay coil open
1692 0 234 Boost control overboost failure
1692 1 299 Boost control underhoost failure
1692 2 236 TIPactive
2646 3 1666 PWM8short to power
2646 5 1665 PWM8open/ground short
2647 3 1670 PWM9short to power
2647 5 1669 PWM9open/ground short
3056 3 8906 UEGOreturnvoltage shorted high
3056 4 8907 UEGOreturnvoltage shorted low
3217 3 8910 UEGO sense cell voltage high
3217 4 8911 UEGOsense cell voltage low
3218 3 8908 UEGO pump voltage shorted high
3218 4 8909 UEGO pump voltage shorted low
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Table 3-8. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description

3221 3 8904 UEGO cal resistor voltage high
3 4 8905 UEGO cal resistor voltage low
3 31 8901 UEGO microprocessorinternal fault
3222 0 8916 UEGO sense cellimpedance high
3222 3 8902 UEGO heater supply high voltage
3222 4 8903 UEGO heater supply low voltage
3222 10 8914 UEGO sense cell slow to warm up
3225 0 8917 UEGO pump cellimpedance high
3225 1 8918 UEGO pump cellimpedance low
3225 3 8912 UEGO pump voltage at high drive limit
3225 4 8913 UEGO pump voltage atlow drive limit
3225 10 8915 UEGO pump cell slow to warm up

520200 0 17 Adaptive-learn gasoline bank1high

520200 1 172 Adaptive-learn gasoline bank1low

520201 0 174 Adaptive-learn gasoline bank2 high

520201 1 175 Adaptive-learn gasoline bank2 low

520202 0 1161 Adaptive-learn LPG high

520202 1 1162 Adaptive-learn LPG low

520203 0 1163 Adaptive-learn NG high

520203 1 1164 Adaptive-learn NG low

520204 0 1155 (losed-loop gasolinebank1 high

520204 1 1156 Closed-loop gasoline bank1low

520205 0 157 Closed-loop gasoline bank2 high

520205 1 1158 (losed-loop gasoline bank2 low

520206 0 151 Closed-loop LPG high

520206 1 1152 Closed-loop LPGlow

520207 0 1153 (losed-loopNGhigh

520207 1 1154 Closed-loop NG low

520208 10 154 EGO2open/lazy

520209 10 140 EGO3 open/lazy

520210 10 160 EGO4open/lazy

520211 10 420 (atalystinactive ongasoline (Bank 1)

520212 10 430 (atalystinactive on gasoline (Bank2)

520213 10 1165 (atalystinactiveon LPG

520214 10 1166 (atalystinactiveonNG

520215 3 1515 AUXanalogPull-Down 1highvoltage

520215 4 1516 AUXanalog Pull-Down 1low voltage

520216 3 151 AUXanalogPull-Up 1 highvoltage

520216 4 1512 AUXanalog Pull-Up 1low voltage

520217 3 1513 AUXanalog Pull-Up 2 highvoltage

520217 4 1514 AUXanalog Pull-Up 2low voltage

520218 3 1517 AUXanalog Pull-Up 3 highvoltage

520218 4 1518 AUXanalog Pull-Up 3 low voltage
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Table 3-8. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
520219 3 1541 AUXanalog Pull-Up/Down Thighvoltage
520219 4 1542 AUXanalog Pull-Up/Down Tlow voltage
520220 3 1543 AUXanalog Pull-Up/Down 2 high voltage
520220 4 1544 AUXanalog Pull-Up/Down 2 low voltage
520221 3 1545 AUXanalog Pull-Up/Down 3 highvoltage
520221 4 1546 AUXanalog Pull-Up/Down 3 low voltage
520222 3 1551 AUXdigital 1 high voltage
520222 4 1552 AUX digital 1low voltage
520223 3 1553 AUX digital 2 highvoltage
520223 4 1554 AUX digital 2 low voltage
520224 3 1555 AUX digital 3 highvoltage
520224 3 1555 WaterIntrusion Detection
520224 4 1556 AUX digital 3 low voltage
520226 3 916 Shiftactuatorfeedback out-of-range
520226 7 919 Shiftunable toreach desired gear
520226 31 920 Shiftactuator or drive circuit failed
520230 5 1639 PWM5open/ground short
520230 6 1640 PWM5 short to power
520240 3 188 Gaseous fuel temperature sender high voltage
520240 4 187 Gaseous fuel temperature sender low volt
520241 2 331 Knock2 excessive orerraticsignal
520241 4 332 Knock2 sensoropen or not present
520250 31 2120 FPP1invalidvoltage and FPP2 disagree
520250 31 2125 FPP2invalidvoltage and FPP1disagree
520250 31 122 FPP1/2donot match each otherorIVS
520251 3 223 TPS2voltage high
520251 4 222 TPS2voltage low
520252 5 509 IACcoil open/short
520252 6 508 IACgroundshort
520260 0 nn MegaJector delivery pressure higherthan
520260 1 172 Megalector delivery pressure lower than
520260 3 174 Megalectorvoltage supply high
520260 4 175 Megalectorvoltage supply low
520260 12 1176 Megalectorinternal actuatorfault detection
520260 12 177 Megalectorinternal circuitry fault detection
520260 12 178 Megalectorinternal comm fault detection
520260 31 173 MegaJector commlost
520270 31 1531 Gov1/2/3interlock failure
520401 0 1182 Fuelimpurity level high
520800 7 n Intake cam/ distributor position error
520801 7 24 Exhaust cam position error
520803 31 1183 Megalectorautozero/lockofffailure
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3.19 FUEL RESERVE/CUT-OUT SYSTEM

The Fuel Shutoff System senses when the fuel level is getting
low and automatically shuts the engine down before the fuel
tank is emptied. When the fuel level gets below 1.3 gallons (4.9
L), the fault light will flash at the platform controls and the
control system will report fault 0031 "FUEL LEVEL LOW -
ENGINE SHUTDOWN" on the analyzer.

There is an analyzer personality setting in the control system
to control the machines response to this fault. If this personal-
ity setting is set to "ENGINE STOP", the machine will remain in
this fault mode until the fuel level is returned to a level above
1.3 gallons (4.9 L). If the personality setting is set to "1
RESTART", the operator will be able to start the engine and run
for 1 minute. After 1 minute, the engine will shut off for a sec-
ond time and the machine will return to the "Engine Shut-
down" fault mode. The machine will then stay in this mode
until the fuel level is returned to a level above 1.3 gallons (4.9
L).

3.20 COLD START SYSTEM (DIESEL ENGINE)

The machine control system monitors the engine coolant and
ambient temperature to make an estimate of cylinder preheat-
ing requirements. If the coolant temperature is below 50° C
(122° F) and the battery has sufficient voltage when control
power is turned on, the glow plugs will be automatically fired
for a duration that is based on the ambient temperature. Dur-
ing this preheat period, the glow plug indicators will flash. The
glow plugs will be turned off before the engine begins to
crank.

3.21 GENERATOR

See Figure 3-73., Generator.

An optional generator is available to supply electrical power to
the platform. It is controlled by a switch in the platform.

CONTROL BOX

GENERATOR
ASSEMBLY

VOLTAGE REGULATOR

Figure 3-73. Generator
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3.22 COUNTERWEIGHT

If the counterweight has been removed, ensure the retaining
bolts are torqued to the proper value as shown in Figure 3-74.,
Counterweight Bolt Torque.

* Torque to 150 ft.Ibs. (204 Nm) + 3%

Figure 3-74. Counterweight Bolt Torque
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,@ NOTES:
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SECTION 4. BOOM & PLATFORM

4.1 PLATFORM CONTROL ENABLE SYSTEM

The platform controls use a time dependent enable circuit to
limit the time availability of "live" or enabled controls. When
the footswitch is depressed, the controls are enabled and the
operator has 7 seconds to operate any control. The controls
will remain enabled as long as the operator continues to use
any function and will remain enabled 7 seconds after the last
function has been used. While the controls are "live", the
enabled light will be illuminated in the platform display panel.
When the time limit has been reached, the enabled light will
turn off and the controls will be disabled. To continue use of
the machine the controls must be re-enabled to start the timer
system over again. This is done by releasing all functions, then
releasing and re-depressing the footswitch.

3121259

4.2 TRANSPORT POSITION SENSING SYSTEM

The transport position sensing system uses the two main
boom angle switches (mounted on the upper upright at the
lift cylinder pivot bushing) and the tower boom angle switch
(mounted between the turntable sides at the lower boom link
pivot bushing) to sense when the boom is in the position asso-
ciated with high speed travel. These switches are normally
closed and unactuated when in the transport position. Above
transport angle is recognized when the main boom travels
from the stowed position to 2° above horizontal (it resets at
2.5° below horizontal) or when the tower boom is sensed to be
more than 6.5° above horizontal (it resets at 3.5°). The main
boom may be telescoped to any position, and the articulating
jib may be in any position without changing the transport
state.

This system is used to control the following systems:
+ Above Elevation - Drive Speed Cutback System

Drive/Steer - Boom Function Interlock System (CE Only)
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4.3 PLATFORM

Platform/Support Removal

CENTER BOLT

LOCKNUT

MAF03080

Figure 4-1. Location of Components Platform Support

1. Disconnect electrical cable from control console.

2. Tag and disconnect the hydraulic lines from the rotator.
Use suitable container to retain any residual hydraulic
fluid. Cap hydraulic lines and ports.

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

2 MAF03090

4-2

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

NOTE: The platform support weighs approximately 42 Ibs. (19 kg).

5. Remove the bolts and washers securing the support to
the rotator.

MAF03100

6. Using a suitable brass drift and hammer, remove the
center bolt and locknut.

8 MAF03110

7. Remove the platform support from rotator.
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Support Installation

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

NOTE: The platform support weighs approximately 42 Ibs. (19 kg).

2. |Install the rotator center bolt and locknut.

@ MAF03110

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

MAF03100

3121259

Torque the nut on the rotator center bolt and the retain-
ing bolts. See Figure 4-2.

Position the platform on the platform support and
install the bolts securing the platform to the platform
support. See Figure 4-2.

4
&
il

MAF03090

Remove tag and reconnect the hydraulic lines to the
rotator.

Connect the electrical harness to the platform control
console.
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NOTE: If any rotator bolts are replaced, all bolts on the
rotator should be retorqued.

Torque to40ft.bs. (55Nm)
JLGThreadlocker P/N0100011

Torque 250-270ft. Ibs. (340-365 Nm)
Checktorque every 150 hours of operation

o N o >

Figure 4-2. Platform Support Torque Values
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4.4 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.

NOTE:

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

Remove hydraulic lines and electrical cables from Pow-
ertrack.

The powertrack weighs approximately 7 Ibs. (3.2 kg).

Using suitable lifting device, adequately support Pow-
ertrack weight along entire length.

5. Remove hardware #1 securing the powertrack on the
tube carrier.

6. Remove bolt #2 securing the powertrack on the base
boom section. Remove the powertrack assembly.

Installation

1. Using suitable lifting device, adequately support the
powertrack weight along entire length.

NOTE: The powertrack weighs approximately 7 Ibs. (3.2 kg).

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

3. Install hardware #1 to tube carrier.

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

5. Remove tag and reconnect hydraulic lines from connec-

tors at boom assembly.

@ (D €
V@
¢

=

TUBE CARRIER

MAF02350

Figure 4-3. Location of Components - Powertrack

3121259
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4.5 POWERTRACK MAINTENANCE 2. Repeat step 1 and remove screw from other side of

track. Remove bar/poly roller from powertrack.

Remove Link

NOTE: Hoses shown in powertrack are for example only. Actual
hose and cable arrangements are different.

1. Clamp bar and poly roller tightly so they do not spin
when removing screw. With a small 1/4 in. ratchet and a
T-20 torx bit, remove 8-32 x 0.500 screw from one side.

4-6 3121259
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NOTE: It may be necessary to loosen fixed end brackets from

machine to move track section enough to disconnect links.

REPOSITION CABLES/HOSES AND KEEP COVERED DURING GRINDING TO PRE-
VENT DAMAGE.

= \"1"-2-'“=4
oy
3. To remove a link, rivets holding links together must be :

removed. Use a right-angle pneumatic die grinder with
a 1/4in. ball double cut bur attachment.

4. |Inserttool into rolled over end of rivet. Grind out middle
of rivet until rolled over part of rivet falls off. Repeat for
all rivets to be removed.

5. After grinding it may be necessary to use a center punch
with a hammer to remove rivet.

3121259 4-7
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6. Insertflat head screwdriver between links. Twist and pull
links apart.

7.

Remove link from other section of powertrack using
screwdriver.

4-8
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Install New Link 2. Spread half-shear (female) end of new link and slide cut-
out end of track section into it. Use a screwdriver if nec-
1. Squeeze cut-out end of new link into half-shear (female) essary.

end of track section.

3. After new link is installed round half-shears do not fit
properly in cut-outs.

S

3121259 4-9
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4. Pull moving end over track so new connection is posi-
tioned in curve of powertrack. Round half-shears will
rotate into cut-outs.

5. Parts shown below connect new link to powertrack.

CENTER PINS

4-10

6.

7.

Push pin through center hole then slide washer on pin.

Install snap ring in groove on pin. Repeat pin installation
steps for all center holes with rivets removed.

3121259
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NOTE: Make sure snap rings are seated in pin groove and closed
properly.

ncorrect

1. Install new 8-32 x 0.500 self-threading torx head screw
in end of new aluminum round bar. Torque to
18-20in. Ibs. (2-2.25 Nm).

3121259

2.

Pull up on other end of round bar and slide new poly
roller on bar.
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3. Install new 8-32 x 0.500 self threading screw on other Rep|a¢e Fixed End Brackets
side. Torque to 18-20 in. lbs. (2-2.25 Nm).

NOTICE

REPOSITION CABLES/HOSES AND KEEP COVERED DURING GRINDING TO PRE-
VENT DAMAGE.

<

=

= 1. Remove rivets as shown in link removal instructions on
page 4-7.

NOTE: When tightening screws make sure screw head is seated
against link with no space in between link and underside of
screw head.

4-12 3121259
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2. Parts used: Bracket Center Pin and Center Pin Snap Ring. Replace Moving End Brackets

3. Take new bracket and install bracket center pin and

snap ring. Repeat on other bracket if replacing it. NOTICE

REPOSITION CABLES/HOSES AND KEEP COVERED DURING GRINDING TO PRE-
l VENT DAMAGE.

1. Remove existing pins and center rivet. Remove rivet as
shown in link removal instructions on page 4-7. Repeat
on other bracket if replacing it.

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

3121259 4-13
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2. |Install center pin with snap ring in new bracket. NOTE: When installing snap rings make sure they are seated in
pin groove and closed properly.

ncorrect

CENTER PIN

. . . . - . 4. Make sure both brackets rotate correctly.
3. Install radius pins and snap rings in original locations.

Repeat with other moving end if replacing it.

4-14 3121259
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4.6 BOOM MAINTENANCE

Disassembly of the Main Boom

1. Loosen the wear pad retaining bolts at the rear of fly
boom section and remove the shims and wear pads not-
ing the location and amount of shims to aid in reassem-

2. Using a portable power source, attach hose to telescope
cylinder port block. Using all applicable safety precau-
tions, activate hydraulic system and extend cylinder to
gain access to cylinder rod retaining pin. Shut down the
portable power source.

3. Carefully disconnect hydraulic hose from retract port of
cylinder. There will be initial weeping of hydraulic fluid
which can be caught in a suitable container. After initial
discharge, there should be no further leakage from the
retract port. Cap or plug all openings.

NOTE: When removing the retaining pin from the rod end of the
telescope cylinder, make sure the cylinder is properly sup-
ported.

3121259

4. Remove the retaining ring and pin securing the tele-
scope cylinder rod end to the fly boom section.

5. Remove the bolts and washers securing telescope cylin-
der to the rear of the base boom section.

NOTE: The telescope cylinder weighs approximately 53 Ibs. (24
kg).

4-15
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Inspect all boom pivot pins for wear, scoring or other
damage, and for tapering or ovality. Replace pins as nec-
essary.

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

Inspect telescope cylinder rod attach pin for wear, scor-
ing or other damage. Replace pin as necessary.

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

Inspect wear pads for wear.

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

6. Using a suitable lifting device, remove telescope cylin- Inspection
der from the rear of the boom sections.
1.
2.
3.
4,
6.
7. Remove hardware securing the front wear pads on base
boom section, remove wear pads and shims, noting the
location and amount of shims to aid in reassembly. 7.

NOTE: The fly boom section weighs approximately 188 Ibs. (85
kg).

8. Using a suitable lifting device, remove fly boom from
boom section.

4-16

1.

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

Assembly of the Main Boom

Using JLG P/N 0100011 thread locking compound or
equivalent, install the bottom wear pads and shims as
noted during disassembly on the rear of the fly section.
Torque the retaining bolts to 40 ft.Ibs. (55 Nm). Install
the rest of the wear pads on the rear of the fly section
but do not install the shims or torque them at this time.

Using an adequate lifting device, slide the fly boom sec-
tion into the base boom section. Install the remaining
shims on the rear of the fly section as noted during dis-
assembly and torque the retaining bolts to 40 ft.lbs. (55
Nm). Pull the fly section out of the base section enough
to install the pin that secures the telescope cylinder rod
to the fly boom section.

3121259
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3. Using JLG P/N 0100011 thread locking compound or 5. Align the telescope cylinder rod end with the corre-
equivalent, install the front wear pads and shims as sponding hole in the fly boom section. If necessary,
noted during disassembly on the base boom section. attach a portable power supply to the cylinder to extend

or retract the cylinder for alignment. Install the retaining

Torque the retaining bolts to 40 ft.lbs. (55 Nm).
pin and secure it in place with the retaining ring.

6. Using JLG P/N 0100011 thread locking compound or
equivalent, secure the rear of the telescope cylinder to
the base boom section with the attaching bolts and
washers. Torque the bolts 95 ft.lbs. (129 Nm).

4. Using an adequate lifting device, install the telescope
cylinder into the boom assembly. It will aid assembly if
the cylinder is extended to enable connection to the fly
boom section.

3121259 4-17
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4-18

b .

Master Cylinder 6. UpperUpright
UpperLift Cylinder 7. MidBoomLink
Jib 8. MidBoom
Main Boom 9. JibGylinder

Level Cylinder

Figure 4-4. Main Boom Assembly
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1. Rotator 5. HoseCarrier
2. JibCylinder 6. LowerJibLink
3. JibPivot 7. UpperJibLink
4. Platform Support

Figure 4-5. Jib/ Platform Support

3121259 4-19
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4.7 BOOM CLEANLINESS GUIDELINES

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

1.

4-20

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.

5.

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

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.

3121259



SECTION 4 - BOOM & PLATFORM

T JO L 193Ys - saur d1ijneipAH woog ‘9- 2inb14

(A2 373L) \ %

LA 1d0d

(3IAIVA LHOI™EdN)

(TAD 1417)
ZA 140d

(TAD 1417)
LA L40d

=

(TAD 3713L)
ZA 1¥0d

E (IAIVA LHOI™EdN)
ZA 1¥0d

I

|

LA 1d0d

“1AD
1411

JAD 141313l
OL IATVA LHOIHdN

o

I

O

§
/%

=g
©

(MNV.L QAH)
180d ¥3L114 NdNL3Y Am_

(MNV.L QAH) .
180d ¥3 L4 NdNL3Y ,/
S~——
(MNV.L QAH)

140d 31714 NdNL13d
MNVL OITNVHAAH

“ (axva

LHOI™dN)
ﬁ ld 1¥0d
[ ]

(3INIVA
LHOI™dN)
Z1 140d

(anva

LHOI™MdN)
L1 190d

(1AD 313L)
LA 1¥0d

“1AD 3d00s313L

\@/
&mﬂ (IAD 3713L)

¢ 1d40d

LW 180d T

(IATVA LHOINN) — et
N Eo&\ uivz‘

IATVA LHORAN @I@k\»@ ,

9] /@'JN\ J
=/

N
| / = (IAIVA NIVIN)
¥d 1¥0d
i H|
g (IATVA NIVIN)

5 7 € 1d0d
/-

(3IATVA NIVIN)
9 1¥0d

| ©
g ©

INTVA NIVIN

TAD LdIT¥3IMOL

(TAD L1417 ¥3IMOL) LA LH0d
(IAIVA NIVIA) 9 LHOd

(TAD 1411 ¥3IMOL) TA LH0d
(MNVL QAH) 1H0d ¥3.1714 NdNL3Y

4-21

3121259



SECTION 4 - BOOM & PLATFORM

[4

J0 Z 393Ys - saur dinespAH woog ‘Z-p ainbiy

(IAIVA LHOIEdN)
Zd 140d

d 1d0d

LP 1¥0d .
(IAD L4 4Ir) \
LA L¥0d
(TAD L1417 NIVIA)
Zr 1¥od : 440 140d
(AAD L4 aIr) Q ‘
ZA 140d T 11¥0d M_._m_f% me_u.m
d 140d (LHOI™dN ‘IATVA) N
(OV13H) 17 140d
.diN., 1H0d zd 180d (IAD ¥ILSYIN)
2d 180d aN3 1394vE 1¥0d
(Ov13H) (
TAD HILSVYIN)
bd 140d AN3 1344vd 190d
(LHOI™MdN ‘IATVA)
.2, 1¥0d
(TAD ¥3LSYI)
Noog A4 .aN3 A0Y. 1¥0d

JAD Ldindir

[
(TAD ¥ALSYI) I I
LaN3 0¥, 1H0d \
A0 LA &
“TAD YILSYI

(TAD ¥3LSVYIN)
(e NERENN:!
(OV13H) (IATIVA NOOS AT (TAD 13ATT)
Ld 1¥0d 24 140d LA 140d
_ (3IATVA WOO8 ATH) (IATVA NOOg A1)
" 2r 190d Lr 1¥0d
V- 'ClE ¢A L¥0d LA LHOd
O
)
o (TAD ¥ILSVIN)
e aN3 aoy
‘ (TAD 13ATT)
(OV13H)  (IATVA WOO0g A1) ZA 1d0d

¢d 1d0d LY 140d

STAD OL IATVA LHOI™EdN

INTIVA LHOI™EdN)

(IATVA LHOIEdN)

ANTIVA LHOI™EdN)

W (/: 21180d

INTVA LHOIHdN

3121259

4-22



SECTION 4 - BOOM & PLATFORM

4.8 ROTARYACTUATOR

Each actuator is individually serial numbered. The serial num-
ber is a five or six digit number and must be provided before
parts and/ or service issues can be addressed.

The serial number can be found on the Identification (ID) Tag
that is affixed to all actuators. The tag is a thin, silver colored,
plastic material with a self-adhesive backing. Information is
imprinted in black. The tag is located either on the side plate
or on the housing tube of the actuator.

Additionally, the serial number of the actuator is stamped
onto the side plate or the housing tube. It may be necessary to
remove paint to expose the serial number.

Theory of Operation

The rotary actuator is a simple mechanism that uses Helac’s
sliding spline technology which converts axial piston motion
into powerful shaft rotation. As seen in the illustration below
left, each actuator is composed of a housing with an integral
ring gear (1) and only two moving parts: the central shaft (2),
and the annular piston sleeve (3). Note the actuator shaft fea-
tures an integral mounting flange and bearing which are not
shown in the illustration.

Helical spline teeth machined on the shaft engage matching
splines on the inside diameter of the piston. The outside diam-
eter of the piston carries a second set of splines, of opposite
hand, which engage the matching splines of the housing’s ring
gear.

As hydraulic pressure is applied, the piston is displaced axially
within the housing - similar to the operation of a hydraulic cyl-
inder - while, simultaneously, 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 firmly in position.

The shaft is supported radially by the large upper radial bear-
ing and the lower radial bearing (see drawings on pages 8 and
9). Axially, the shaft is separated from the housing by the
upper and lower thrust washers. The end cap is adjusted for
axial clearance and locked in position by set screws or pins.
Configurations of parts may be slightly different depending on
model.

Many actuators are equipped with counterbalance 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-cen-
ter load conditions

Applying fluid pressure will displace the piston axially while
the helical gearing causes the piston and shaft to rotate simul-
taneously. The double helix design compounds rotation: shaft
rotation is about twice that of the piston. Applying pressure to
the opposite port will return the piston and shaft to their orig-
inal starting positions.

Barsindicate starting positions of piston and shaft. Arrows indicate direction
they will rotate. The housing with integral ring gear remains stationary. For clar-
ity, the shaftflange, bearings, and end cap are not shown.

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 to their original
starting positions.

Figure 4-8. Actuator Theory of Operation

3121259
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Tools Required

Several basic tools are required for the disassembly and reas-
sembly of the actuator. The tools and their intended functions
are outlined below:

1.
2.

4-24

PIPE VISE

HEXWRENCH
Removal and replacement of port plugs and set screws.

ASSORTED SCREWS
SAFETY GLASSES

END CAP REMOVAL TOOLS
(provided with seal kit)

DRILL

FLASHLIGHT
Helps in locating and examining timing marks, compo-
nent failure and overall condition.

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

9. PLASTIC MANDREL

10. PRYBAR
Removal of end cap and manual rotation of shaft.

11. FELT MARKER
Highlights timing marks and outlines troubled areas.
Permanent ink is recommended.

12. T-HANDLE SCREW EXTRACTOR

13. HEXWRENCH SET
Removal and replacement of port plugs and set screws
(106,110).

14. SEALTOOLS
Removal and installation of seals and wear guides.
Directions on making a seal tool are provided at bottom

15. PUNCH

16. DOWEL PINS
Removal and installation of end cap.

MAKING A SEAL TOOL

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

1.

2.

Heat the flat end with a torch until it glows.

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

Round off all sharp edges of the heated screwdriver to a
polished finish. The tool may be modified slightly to
your own personal preference.

A CAUTION

TO AVOID INJURY BE CAREFUL WHEN HANDLING THE SCREWDRIVER WHEN

HOT.
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Disassembly

Inspect the actuator for corrosion prior to disassembly. Severe
corrosion can make it difficult to remove the lock pins (109)
and unthread the end cap (04). If corrosion is evident, soak the
lock pins and end cap with penetrating oil for several hours
before disassembling.

Disassembly is easier if the actuator is firmly secured to a work
bench. A pipe vise or mounting fixture works well for this pur-

pose.

1.

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

Remove the cap screws (113) that cover the end cap lock
pins (109).

Using a 1/8" (3 mm) drill bit, drill a hole in the center of
each lock pin to a depth of approximately 3/16" (5 mm).

3121259

5.

6.

Remove the lock pins using a screw extracting tool such
as an "Easy Out" (a size #2 is shown).

If the pin cannot be removed with the screw extractor,
use a 5/16" bit to drill out the entire pin. Do not drill
deeper than 1/2" (12.7 mm).

Install the end cap removal tools provided with the seal
kit. (1/4-20)

Using a metal bar or similar tool, unthread the end cap
(4) by turning it counterclockwise.
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) 1
103.1 103.2
OPTIONAL VALVE MANIFOLD

COUNTERBALANCE, ITEM #401
MOTION CONTROL, ITEM #403

PARTS

1. Housing

2. Shaft

3. PistonSleeve
4. EndCap

HARDWARE SEALS

103.1. Screw 200. T-Seal
103.2. Washer 202. T-Seal
106.1. PortPlug 204. 0-ring
106.2. PortPlug 205. CupSeal
109. LockPin 207. BackupRing
113.  Capscrew 304.1. WiperSeal

BEARINGS
302. WearGuide
304. Thrust Washer

Figure 4-9. Rotary Actuator - Assembly Drawing

ACCESSORIES

400. Stop Tube
420.1 Bushing
420.2 Bushing
421.1 Bushing
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PARTS

1. Housing

2. Shaft

3. PistonSleeve
4. EndCap

3121259

HARDWARE
103.1. Screw
103.2. Washer
106.1. PortPlug
106.2. PortPlug
109. LockPin
113, Capscrew

SEALS

200. T-Seal

202. T-Seal

204. 0-ring

205. CupSeal
207. BackupRing
304.1. Exclusion Seal

BEARINGS ACCESSORIES
302. Wear Guide 400. Stop Tube
304. Thrust Washer 401 Counterbalance Valve

Figure 4-10. Rotary Actuator - Exploded View
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7.

8.

4-28

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

Remove the stop tube (400) if the actuator is equipped
with one. The stop tube is an available option that limits
the rotation of the actuator.

Every actuator has two sets of small punched timing
marks that indicate timing between the gear sets. The
location and appearance of the marks can vary slightly
between models. One set indicates the timing between
the piston sleeve (3) and the housing (1) (upper photo),
the second set between the piston and the shaft (lower
photo). To ensure correct rotation and accurate end
positions, it is essential that the actuator be correctly
timed when it is reassembled. The punched timing
marks can be used, but it is easier to highlight punched

10.

marks with a marker before disassembly as outlined in
the steps below.

Prior to removing the shaft (2), use a felt marker to
clearly indicate the timing between shaft and piston
sleeve (3). This will greatly simplify timing when the
actuator is reassembled.
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11. Remove the shaft (2) by rotating counterclockwise. As 14. At the point when the piston gear teeth come out of
the shaft is rotated, it will disengage from the piston engagement with the housing gear teeth, mark the pis-
sleeve (3) and can be removed. It may be necessary to ton and housing with a marker as shown.
strike the threaded end of the shaft with a rubber mallet. b "':ir]

L

12. As in step 9, before removing the piston (3), mark the 15. Remove the O-ring (204) and backup ring (207) from
housing (1) ring gear in relation to the piston outside end cap (4).
diameter gear. There should now be timing marks on
the housing (1) ring gear, the piston (3) and the shaft (2).

7

-
13. To remove the piston (3) use a rubber mallet and a plas- NOTICE
tic “;a"d’e' so the piston and housing bore are notdam- 14 ayo1p DAMAGE TO MACHINED PARTS CAREFULLY REMOVE SEALS USING
aged. REMOVAL TOOLS WITH ROUNDED EDGES.
LB
m : 16. Remove the wear guide (302) from the end cap (4) and

shaft (2).
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17. Remove the main pressure seal (205). 20. Remove the outside diameter piston seal (202) from the
piston.

18. Remove the thrust washer (304) from the end cap (4)
and shaft (2).

19. Remove the O-ring (304.1) from its groove in the end Inspection
cap (4) and shaft (2).

NOTICE

PRIOR TO ASSEMBLY OF ACTUATOR, THESE STEPS MUST BE CLOSELY FOL-
LOWED TO ENSURE PROPER OPERATION OF THE ACTUATOR.

i

1. Clean all parts in a solvent tank and dry with com-
pressed air prior to inspecting.

2. Carefully inspect all critical areas for any surface finish
abnormalities: Seal grooves, bearing grooves, thrust sur-
faces, shaft surface, housing bore and gear teeth.

NOTICE

SMALL OR MINOR SURFACE SCRATCHES CAN BE CAREFULLY POLISHED.
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Assemb|y 4. Using a seal tool install the main pressure seal (205) onto
shaft (2) and end cap (4). Use the seal tool in a circular
1. Gather all the components and tools into one location motion.
prior to re-assembly. Use the cut away drawing to refer- - 5

ence the seal orientations.

5. Install the wear guide (302) on the end cap (4) and shaft
(2).

2. Coat the thrust washers (304) with a generous amount
of Lithium grease. Install the thrust washer (304) onto
shaft (2) and end cap (4).

6. Install the O-ring (204) and back-up ring (207) into the
inner seal groove on the end cap (4).

3. Install the exclusion seal (304.1) into the appropriate
grooves on the shaft (2) and end cap (4) around the out-
side edge of the thrust washer (304).
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7.

Install the inner T-seal (200) into the appropriate groove
in the piston (3). Use a circular motion to ensure the seal
is correctly seated in the groove.

Install the outer T-seal (202) by stretching it around the
groove in a circular motion.

g —

Each T-seal has 2 back-up rings (see Assembly Drawing
for orientation). Beginning with the inner seal (200)
insert one end of backup ring in the lower groove and
feed the rest in using a circular motion. Make sure the
wedged ends overlap correctly.

Insert the other back up ring in upper groove.

Repeat both of these steps for the outer seal (202).

g —

4-32

8. Insert the piston (3) into the housing (1) as shown, until
the outer piston seal (202) contacts the inside housing
bore.

r‘c

9. Looking into the housing bore from the shaft flange
end, rotate the piston (3) until the marks you put on the
piston and the housing (1) during disassembly align as
shown. Using a rubber mallet, tap the piston into the
housing until the gear teeth contact.
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10. Looking into the bore from the opposite end of the 12. Looking at the actuator from the end opposite the shaft
housing (1) be sure the timing marks align correctly. flange, use the existing timing marks to align the gear
Rotate the piston as necessary until aligned, then gently teeth on the shaft (2) with the gear teeth on the inside of
tap the piston (3) into the housing until the gear teeth the piston (3). When the marks align, gently tap the
mesh together. Tap the piston into the housing until it flange end of the shaft with a rubber mallet until the

completely bottoms out against the ring gear. gear_ teeth engage.

13. |Install two bolts in the threaded holes in the flange.
Using a metal bar, rotate the shaft in a clockwise direc-

11. Insert the shaft (2) into the piston (3). Be careful not to tion until the wear guides are seated inside the housing
damage the piston seals. Do not engage the piston gear bore.
teeth yet.

NOTICE

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

3121259 4-33



SECTION 4 - BOOM & PLATFORM

14. |Install the stop tube (400) onto the shaft end if neces- 17. Tighten the end cap (4) using a metal bar. In most cases
sary. Stop tubes are an available option to limit the rota- the original holes for the lock pins will align.
tion of an actuator.

15. Coat the threads on the end of the shaft with anti-seize 18. Insert the lock pins (109) provided with the Helac seal kit
grease to prevent galling. into the holes with the dimple side up. Then, using a
e 7\ \ punch, tap the lock pins to the bottom of the hole.

16. Thread the end cap (4) onto the shaft (2). Make sure the
wear guide remains in place on the end cap as it is 19
threaded into the housing (1).

Insert the set screws (113) over the lock pins. Tighten to
25 in-Ibs. (2.8 Nm).
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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.

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.

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).

3121259

Installing Counterbalance Valve

Refer to Figure 4-11., Rotator Counterbalance Valve.

1. Make sure the surface of the actuator is clean, free of any
contamination and foreign debris including old Loctite.

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

3. The bolts that come with the valve are grade 8 bolts.
New bolts should be installed with a new valve. Loctite
#242 should be applied to the shank of the three bolts at
the time of installation.

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

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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Figure 4-11. Rotator Counterbalance Valve
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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.

3121259

Connect a 3/16" inside diameter x 5/16" outside diame-
ter x 5 foot clear, vinyl drain tube to each of the two
bleed nipples. Secure them with hose clamps. Place the
vinyl tubes in a clean 5-gallon container to collect the
purged oil. The oil can be returned to the reservoir after
this procedure is completed.

BLEED
PORTS

0

TYPICAL CONFIGURATION OF ACTUA-
TOR

2. With an operator in the platform, open both bleed nip-

ples 1/4 turn. Hydraulically rotate the platform to the
end of rotation (either clockwise or counterclockwise),
and maintain hydraulic pressure. Oil with small air bub-
bles will be seen flowing through the tubes. Allow a 1/2
gallon of fluid to be purged from the actuator.

3. Keep the fittings open and rotate the platform in the

opposite direction to the end position. Maintain hydrau-
lic pressure until an additional 1/4 gallon of fluid is
pumped into the container.

4. Repeat steps 2 & 3. After the last 1/2 gallon is purged,

close both bleed nipples before rotating away from the
end position.
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Troubleshooting

Table 4-1. Troubleshooting

Problem

Cause

Solution

1. Shaftrotatesslowlyornotatall

a. Insufficient torque output

b. Low rate of fluid flow

¢. Control or counterbalance valve has internal leak

d. Pistonand/orshaft seal leak

e. Corrosion build-up onthe thrust surfaces

f. Swollen seals and composite bearings caused by incom-
patible hydraulicfluid

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

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

¢. Disconnect hydrauliclinesand bypass valve. Leave valve
portsopenand operate the actuator through housing ports
(donotexceed OEMs operating pressure). The valve must
bereplacedif a steady flow of fluid is seen coming from the
valve ports.

d. Remove the plugand the housing’s valve ports. Operate
theactuator through the housing ports. Conduct the inter-
nal leakage test as described in the Testing section on page
24 of thismanual.

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

f. Re-build the actuator. Use fluid thatis compatible with
sealsandbearings.

2. Operationiserraticor notresponsive

a. Airinactuator

a. Purgeairfromactuator. See bleeding procedures.

3. Shaftwillnotfullyrotate

a. Twisted or chipped gearteeth

b. Portfittings are obstructing the piston

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

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

4. Selected position cannot be maintained

a. Control or counterbalancevalve hasinternal leak

b. Pistonand/or shaft seal leak

¢. Airinactuator

a. Disconnect hydrauliclines and bypass valve. Leave valve
portsopenand 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 testas described in the Testing section on page
24 ofthismanual.

¢. Purgeairfromactuator. See bleeding procedures

4-38
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4.9 SKYGUARD®

Operation

SkyGuard provides enhanced control panel protection.
When the SkyGuard sensor is activated, functions in use at
the time of actuation will reverse or cutout. The SkyGuard
Function Table provides more details on these functions.

Consult the following illustrations to determine which type
of SkyGuard the machine is equipped with. Regardless of
the type, SkyGuard function according to the SkyGuard
Function Table does not change.

OAC00110

SkyGuard

OAC00140

SkyGuard SkyEye™

A WARNING

THE MACHINE OPERATOR IS REQUIRED TO PERFORM A DAILY FUNCTION TEST
TO ENSURE PROPER OPERATION OF THE SKYGUARD SYSTEM.

3121259

Function Test

SKYGUARD ONLY
Perform this function test if SkyGuard only is selected in
machine setup (refer to Table 6-7).

From the Platform Control Console in an area free from obstruc-
tions:

1. Operate the telescope out function, then activate Sky-
Guard sensor.

2. Once sensor has been activated, ensure telescope out
function stops then telescope in function operates for a
short duration. Additionally, verify Soft Touch/SkyGuard
indicator light flashes and horn sounds. If machine is
equipped with SkyGuard beacon, ensure it flashes when
sensor activates.

3. With SkyGuard sensor still engaged, press and hold yel-
low Soft Touch/SkyGuard override button. Operate a
function to verify operation can be resumed.

4. Disengage SkyGuard sensor, release controls, and recy-
cle footswitch. Ensure normal operation available.

In Ground Mode:

1. Operation is allowed regardless of SkyGuard activation.

SOFT TOUCH ONLY

If Soft Touch only is selected in machine setup (refer to Table
6-7), machine will treat the Soft Touch/SkyGuard override
switch as if it is a Soft Touch switch.

SKYGUARD NOT SELECTED IN MACHINE SETUP

If the SkyGuard system is installed on the machine, but no
option is selected in the machine setup (refer to Table 6-7),
SkyGuard sensor status will be ignored. No function cutout or
reversal will be implemented.
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Diagnostics & Troubleshooting

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

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

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

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

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

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

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

FAULT CODES
Refer to Table 6-14 for more fault code information

+ 0039 - SkyGuard switch activation fault

+ 2563 - switch disagreement fault

Table 4-2. SkyGuard Function Table

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

R¥/C** R ( R R ( R R R C C C C

R=Indicates Reversalis Activated

(=Indicates Cutoutis Activated

*DOS (Drive Orientation System) Enabled

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

4-40
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SECTION 5. BASIC HYDRAULICINFORMATION & SCHEMATICS

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

rated.

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

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

Cup and Brush

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

A small container for hydraulic oil

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

1. Hold the fitting in one hand while using the brush with
the other hand to dip into the container. Remove excess
hydraulic oil from the brush so an even film of oil is
applied on the o-ring.
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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.
2.

Fill the bottle with hydraulic oil.

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

Brush hydraulic oil on the entire o-ring, applying an
even coat of oil.
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5.2 HYDRAULIC CYLINDERS

Holding (counterbalance) valves are used in the Lift, Level, Jib,
Telescope, and Axle Lockout circuits to prevent retraction of
the cylinder rod should a hydraulic line rupture or a leak
develop between the cylinder and its’ related holding valve.

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

The steer cylinder weighs approximately 37.2 Ibs (16.9 kg).

The tower lift cylinder weighs approximately 76 Ibs (34.5
kg).

The upper lift cylinder weighs approximately 97 Ibs (44 kg).
The master cylinder weighs approximately 35.3 Ibs (16 kg).
The level cylinder weighs approximately 37.4 1bs (17 kg).
Thejib lift cylinder weighs approximately 55 Ibs (25 kg).

The telescope cylinder weighs approximately 52.7 Ibs (23.9
kg).

The axle oscillation lockout cylinder weighs approximately
26.21bs(11.9kg).

Disassembly and Assembly Instructions

1.

Make sure the work area is large enough for the entire

cylinder and clean and free of dirt. Ensure the cylinder
can be secured firmly in place during disassembly.

2,

Prepare all the necessary tools and replacement parts.
Refer to Table 5-2, Required Tools.

General Information

1. Clean any burrs or contamination from the surface of
the cylinder before disassembly.

2. Handle every part with care. Each part is precision made
and hitting parts together or letting them fall could
damage the machined surfaces.

3. Do not twist or strike parts to get them apart. This will
damage the part and/or threads, resulting in leakage
and poor function.

4. Do not let the cylinder in a disassembled condition for a

long period of time. It only takes a short period of time
for the parts to rust.

Standard of Maintenance

Parts and seals should be replaced according to the conditions
as follows.

1.

2
3.
4

Bushings - 1/4 of the bushing is worn off.
Seal and Slide Ring - Replace during disassembly.
Pin Bushing - When it is worn down.

Rod - Bent or warped more than 0.5mm/1m.

Inspection After Assembly

Table 5-1. Inspection After Assembly

Operation Inspection Without

Thereis no problem when fully extended 5 times without load

leakage

Load
Dimension Check theretracted length and stroke
Inspection of the Surface When each of the cylinders are pressurized with test pressure on the piston end, it should not be loose and have no change in pressure or external

Inspection of external leakage

Check the oil leakage at the rod area. Refer to Figure 5-1., Acceptable Oil Leakage on Cylinder Rod.

Inspection of internal leakage

Leakage Unit: ml/ 10 minutes

Bore (mm) Leakage (ml) Bore (mm) Leakage (ml) Bore (mm) Leakage (ml) Remark
32 0.4 100 4 160 10
40 0.6 125 5.6 180 126
50 1 140 6 200 15.6
63 1.6 220 20
80 23 250 22
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5-4

Checktheoil leakage status on the rod surface with a flow of 20cc- 40cc. Oil leakage in anamount as shownin example Aisunac-

ceptable. Examples B-Gareacceptable.

2mm

RN

\
\
Lo

B J/C

Figure 5-1. Acceptable Oil Leakage on Cylinder Rod
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Table 5-2. Required Tools

Item No. Description Quantity

1 ﬁ 1
Flat-head Screwdriver

2 A 1Set
Allen Wrench Set

3 1
Vise

4 a 1Set
Spanner Wrench

5 2 1
Punch

6 1Set
Torque Wrench

7 1
PlasticHammer

8 1
Crescent Wrench

9
Hera (Seal Disassembly)
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Table 5-3. Special Tools

Name of Tool

Description

Bushing for Disassembly

Bushing for Press

MRP Bearing Disassembly

MRP Bearing Press

HZT
-
=
i

Dust Wiper Press/
Dust Wiper Insert

Gland Seal Protection
(Gland Guide Jig)

Piston Seal Protection
(Piston Guide Jig)

5-6

Disassembly Procedure

1.

2,

4.

Remove the oil from the cylinder.

Fix the cylinder in a vertical or horizontal position. Verti-
cal position is convenient for disassembly and assembly.
Fix the base by inserting the pin not to be rotated.
Remove any hoses, valves, or fittings that may be in the
way.

i
|
T

=] ——

iBom|

r
%A
Unscrew the cylinder Head

Glands that are threaded into the barrel are locked in
place with caulking. Using a spanner wrench, unscrew
the gland from the barrel. (It is easier to do this with rod
pulled out 5cm from the gland). If there is no caulking,
continue with the disassembly process.

Do (H)

a. Checkif the cap or plug has been removed from the
cylinder ports.

Remove the Rod assembly

b. Place a suitable container under the cylinder to
catch any oil coming out of the cylinder.
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c. After the Rod assembly is pulled from the barrel,
unscrew the head using a spanner wrench.

d. After disassembling the rod assembly, place it on a
support.

A CAUTION

IF THE CYLINDER IS AT A VERTICAL POSITION FOR DISASSEMBLY, GIVE ATTEN-
TION TO THE FOLLOWING; WHEN THE HEAD IS UNSCREWED AND THE ROD
ASSEMBLY IS PULLED FROM THE BARREL, THERE IS A SPACE BETWEEN THE
HEAD AND PISTON. IT IS POSSIBLE FOR THE HEAD TO SUDDENLY SLIDE
DOWN, POSSIBLY CAUSING INJURY. TO PREVENT THIS, THE HEAD SHOULD BE
PUSHED AGAINST THE PISTON BEFORE PROCEEDING.

A CAUTION

IF A CYLINDER IS AT A HORIZONTAL POSITION FOR DISASSEMBLY, GIVE
ATTENTION TO THE FOLLOWING; IT IS POSSIBLE FOR THE ROD TO FALL AND BE
DAMAGED WHEN REMOVED FROM THE BARREL IF NOT PROPERLY SUP-
PORTED. PLACE SUPPORT UNDER THE BARREL AS SHOWN BELOW.

9
O |

7//////////»/////////////////»////////////////////////////

==
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5. Place the Rod assembly on blocking as shown below.
Use the pin hole to keep it from rotating.

S ‘/ ) /L
i —-Alat

6. Unscrew the Piston Nut.

a. Unscrew the set screw. Caulking is used to lock the
setscrew so grind the caulking area and then
unscrew the set screw.

b. Remove the steel ball

c. Unscrew the piston nut. The piston nut is secured
with a torque specified in Table 5-4, Piston Nut
Torque. 1.5 x this torque is needed to remove the
nut. If the stronger torque is needed, use a power
wrench operated by a hydraulic unit

VA

1]

NOTE: Ifitis nota set screw type, continue with the disassembly of
the piston nut.

7. Remove the PISTON NUT, PISTON and GLAND in
sequence.

ROD ASS’Y GLAND PISTON PISTON NUT

Vo

// \\
i Wi |
= —i=
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8. Piston nut, piston, gland disassembly.

ROD ASS'Y GLAND PISTON

PISTON NUT

[T/
NS
a. Unscrew the Piston Nut.

b. Take the piston apart by sliding off the rod in the
direction of the rod threads.

c. Take the gland apart by sliding off the rod in the
direction of the rod threads.

9. Take apart piston seals.
PISTON SEAL

WEAR RING

=
B

a. The wear ring is easily taken apart by hand.

b. The piston seal is a two piece seal; the ring at the
outer side is easily removed. Remove the ring inside
of the piston seal.

c. Remove the o-ring.

NOTE: All seals must be discarded after removal. They can not be
reused.

10. Remove the gland seal.

G-RING ROD SEAL + BACK UP RING
DUST WIPER + RETAIN RING 0-RING + BACK UP RING
[U BUSH
/
Z[b/_ul

a. Remove the rod seal and backup ring.

b. Remove the retaining ring with a flat-head screw-
driver prior to removing the dust wiper and remove
the dust wiper.

c. Remove the o-ring and backup ring.

5-8

d. The du bushing is pressed in and must be removed
by using a tool as shown below.

\ 4
s

[ ]
=]

NOTICE

DISCARD ALL SEALS AFTER REMOVAL AND REPLACE THEM WITH NEW ONES
FOR ASSEMBLY.

11. MRP BEARING DISASSEMBLY
To remove the MRP bearing, break it into pieces.

12. WASHING AND STORAGE
All removed parts should be washed with cleaning solu-
tion and then coated with light oil to prevent rust. If the

cylinder is not to be reassembled right away, store the
parts and put a covering over them.
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Assembly

A CAUTION

TAKE CARE NOT TO LET ANY PAINT CHIPS OR DIRT FALL INSIDE THE CYLINDER.
THIS COULD CAUSE LEAKAGE.

1. Pin bushing assembly

Coat the opening with oil to aid in assembly and press
the bushing into the rod as shown below.

\ 4

X
|

2. Gland seal assemblies

a. Coat the opening with oil to aid in assembly and
press the bushing into place with the proper tool.

3121259

b. Rod seal assembly (Keep the right direction and do
not make damage to seal)

/D

l BAR

NN
N

7777777

/77777777 77777777
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¢. Install du bushing assembly and dust wiper assem-

bly as shown below.

JIG FOR 1
PRESS 4\‘
DUST WIPER

c. Using a proper tool, press the piston seal onto the
piston. When installing the piston seal, it is
stretched while passing over the head.

PISTON SEAL

TOOL

O-RING

7/

1

—JIG
e

DU BUSHING

I = A\

d. Assemble back up ring, o-ring (Check the sequence
of back up ring, o-ring.)

3. Piston Seal Assembly

a. Assembly the seal assembly.

b. Install the o-ring into the groove.

4.

TP 7 AR S

"L/— TOOL
-
M

V/ riiil/ s

—|
J

/77

d.

7

Install the wear ring assembly by spreading it apart.

Rod assembly

ROD

A\

GLAND PISTON PISTON NUT

-

a. Secure the rod assembly.

b. Install the Head onto the rod assembly. Take care as

not to damage the lip of the dust wiper and rod seal.

rod ass’y quide jig gland

5-10
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c. Assemble Piston.
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d. Torque the Piston nut as specified in Table 5-4, Pis-
ton Nut Torque. Lack of the torque can result in
internal leakage, the piston coming unscrewed, and
thread damage. If overtorqued, the piston surface
which meets the rod will be damaged.

Table 5-4. Piston Nut Torque
CYLINDER PISTON

STEERING NA

TOWERLIFT 267 ft.Ibs.
UPPERLIFT 528 ft.Ibs.
MASTER 267 ft.Ibs.
LEVEL 267 ftIbs.
JIB 267ft.Ibs.
TELESCOPE 267 ft.Ibs.
RAMLOCK NA

5. Assemble the rod assembly.

a.
b.

Secure the barrel at a vertical or horizontal position.
Insert the assembly into the barrel.

c¢. When piston is inserted to the barrel take care as to

not damage the seal rings.

piston piston guide jig Tube ass’y

o=/

4

S
o [ ]
—-that

6. Gland assembly.

Install the gland using a spanner wrench as shown
below

3121259

Table 5-5. Gland Torque

CYLINDER GLAND

STEERING 397 ft.Ibs.
TOWERLIFT 463 ft.Ibs.
UPPERLIFT 550ft.Ibs.
MASTER 463 ft.Ibs.
LEVEL 463 ft.Ibs.
JIB 405ft.Ibs.
TELESCOPE 318ft.Ibs.
RAMLOCK NA

[

7. Caulking.

Caulk at the machined area of the cylinder barrel end so
that it locks the cylinder head in place and it does not
unscrew from the barrel. If there is no caulking hole,
caulking is not necessary.

I e
@ f \’(
RN ZEAN

8. Test operation.

b.

Install the cylinder on a machine. Fill the cylinder
with oil and then have the cylinder slowly operated
a minimum of 8 cycles. If it is operated too fast in the
beginning, cavitation will result. It is important to
make sure all air is cycled from the cylinder.

Grease the end of the pin.
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*Torque 19-21ft.Ibs. (25.7-28.5Nm) Max
**Torque 14.4ft.Ibs. (19.6 Nm) Max
***Torque 25 ft.Ibs. (34.3Nm) Max
****Torque 48-60in.Ibs. (5.3-6.7 Nm)

*****880hms 1001122527-D
1. Tube 6. RodSeal 11. 0-ring 16. Nut 21. Orifice
2. Rod 7. BackupRing 12. Piston 17. PoppetValve 22. MPRBearing
3. Gland 8. DryBearing 13. Piston Seal 18. CheckValve 23. Plug
4. DustWiper 9. 0-ring 14. WearRing 19. Plug 24. 0-ring
5. RetainingRing 10. BackupRing 15. 0-ring 20. 0O-ring

Figure 5-2. Tower Lift Cylinder
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*Torque 19-21ft.Ibs. (25.7-28.5Nm) Max
**Torque 14.4t.Ibs. (19.6 Nm) Max
***Torque 25 ft.Ibs. (34.3 Nm) Max
****Torque 48-60in.lbs. (5.3-6.7 Nm)

xxxxx 8 80hms
1001117640 F

1. Tube 7. BackupRing 12. Piston 17. Spacer 22. 0-ring

2. Rod 8. DryBearing 13. Piston Seal 18. 0-ring 23. Orifice

3. Gland 9. 0-ring 14. WearRing 19. PoppetValve 24. MPRBearing
4. DustWiper 10. BackupRing 15. O-ring 20. CheckValve 25. Plug

5. RetainingRing 11. 0-ring 16. Nut 21. Plug 26. 0-ring

6. RodSeal

Figure 5-3. Upper Lift Cylinder
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1001120976-A

Tube

Rod

Gland

Dust Wiper
RetainingRing

i =

Rod Seal 11. 0-ring
Backup Ring 12. Piston
DryBearing 13. PistonSeal
0-ring 14. WearRing
Backup Ring 15. O-ring

Figure 5-4. Master Cylinder

16. Nut
17. MRPBearing
18. Plug
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ol
@f% < 7

16
17
*Torque 26-29 ft.Ibs. (35-39 Nm)
**Torque 2-2.5ft.Ibs. (2.7-3.3Nm)
17 MAF02330
1. Barrel 6. RodSeal 10. BackupRing 14. WearRing 18. (artridge Valve
2. Rod 7. BackupRing 11. 0-Ring 15. 0-Ring 19. Cartridge Valve
3. (ylinderHead 8. Bearing 12. Piston 16. Nut 20. Plug
4. WiperSeal 9. 0-Ring 13. PistonSeal 17. Bushing 21. PhaseValve
5. RetainingRing

Figure 5-5. Level Cylinder (Prior to SN 0300238046)
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5-16

*Torque 25-301t.bs. (34-41Nm)

MAF02340

1. Barrel 6. RodSeal 11. 0-Ring 16. Nut

2. Rod 7. BackupRing 12. Piston 17. Bushing

3. (ylinderHead 8. Bearing 13. PistonSeal 18. Cartridge Valve
4. WiperSeal 9. 0-Ring 14. WearRing 19. Cartridge Valve
5. RetainingRing 10. BackupRing 15. WearRing

Figure 5-6. Level Cylinder (SN 0300238046 to Present)

21.
22.
23.

Plug
Valve Seat
0-Ring
Steel Ball
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*EEXX¥

*Torque 19-21ft.Ibs. (25.7-28.5 Nm) Max
**Torque 14.4ft.Ibs. (19.6 Nm) Max
***Torque 30-37 ft.Ibs. (40.2-50 Nm) Max
***%Torque 25 ft.Ibs. (34.3 Nm) Max
***%*Torque 43-60in.lbs. (5.3-6.7 Nm)

*xxxxx8.80hms
1001123004-B

1. Tube 7. BackupRing 13. PistonSeal 19. MRPBearing 25. Orifice

2. Rod 8. DryBearing 14. WearRing 20. PoppetValve 26. Plug

3. Gland 9. 0-ring 15. 0-ring 21. CheckValve 27. 0-ring

4. DustWiper 10. BackupRing 16. PistonRing 22. Counterbalance Valve

5. RetainingRing 11. 0-ring 17. HexNut 23. Plug

6. RodSeal 12. Piston 18. MRPBearing 24. 0-ring

Figure 5-7. Jib Cylinder
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1001116788-C

5-18

(U, T SRS NG R

Tube

Rod

Piston
Gland
Dust Wiper

6. RodSeal 11. WearRing
7. DryBearing 12. PistonSeal
8. 0-ring 13. MRPBearing
9. BackupRing

10. 0-ring

Figure 5-8. Steer Cylinder

3121259



SECTION 5 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

*Torque 25-30ft.Ibs. (34-40.5Nm) Max *
**Torque 20 t. Ibs. (27 Nm) Max

1001120974-A

1. TubeAssembly 6. RodSeal 11. 0-ring 16. HexNut 21. Load ShuttleValve
2. Rod 7. BackupRing 12. Piston 17. Spacer 22. Plug

3. Gland 8. DryBearing 13. PistonSeal 18. 0-ring 23. Plug

4. DustWiper 9. 0-ring 14. WearRing 19. Counterhalance Valve 24. Plug

5. RetainingRing 10. BackupRing 15. 0-ring 20. Counterbalance Valve 25. MRPBearing

Figure 5-9. Telescope Cylinder
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*Torque 22 ft. Ibs. (30 Nm) Max

THE CYLINDER ROD CAN SLIDE OUT OF THE CYLIN-
DER IF THE BLEEDER SCREW IS LOOSENED.

A WARNING

1001116361-D

5-20

VB W N =

Body

Rod

Dust Wiper
Rod Seal
Backup Ring

6. WearRing 11. Plug
7. (Counterbalance Valve 12. 0-ring
8. Bleeder 13. NotUsed
9. Plug 14. NotUsed
10. 0-ring 15. Plug

Figure 5-10. Axle Lockout Cylinder

16. 0-ring
17. Plug
18. 0-ring
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ReturnFilter
Breather

Fill Cap
Internal Baffle
DrainPlug

Oil Level Gauge

S AW =

Figure 5-11. Hydraulic Tank
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UPRIGHT
CONTROL
VALVE

TORQUE 10-14 FT.LBS. (14 - 19 Nm)

THREADLOCKER P/N 0100011

FLY BOOM
CONTROL
VALVE

TORQUE 10-14 FT.LBS. (14-19 Nm)
THREADLOCKER P/N 0100011

THREADLOCKER P/N 0100011

TORQUE 18-24 FT.LBS. (24-32 Nm)

AS SHOWN

ASSEMBLE TO BRACKET
WITH MARKING ORIENTED

FLY BOOM
CONTROL
VALVE

TORQUE 10-14 FT.LBS. (14 - 19 Nm)
THREADLOCKER P/N 0100011

MAE31290

5-22

Figure 5-11. Valve Installation - Sheet 1 of 2
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TORQUE 10-14 FT.LBS. (14 - 19 Nm)
THREADLOCKER P/N 0100011

HYDRAULIC

MAIN CONTROL VALVE TANK
()

PUMP HANDLE

MANUAL PUMP

THREADLOCKER
P/N 0100011

THREADLOCKER
P/N 0100011

FLOW DIVIDER
VALVE

SECTION D-D
VALVE MOUNT PLATE THREADLOCKER P/N 0100011

TORQUE 18-24 FT.LBS. (24 -32 Nm)

MAF03300

Figure 5-12. Valve Installation - Sheet 2 of 2
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(11

=

=

Table 5-6. Main Control Valve Specifications

Torque
# Item Ohms
ft.lbs. Nm
1| Solenoid /w Integral Relief 24-26 32.7-35.4 --
Valve
2 | Solenoid/w Integral Relief 24-26 32.7-35.4 --
Valve
3 | Solenoid Valve 16-20 24.4-27.1 --
4 | Solenoid Valve 16-20 24.4-27.1 --
5 | ReliefValve 19-21 25.8-28.6 --
6 | Flow Control Valve 19-21 25.8-28.6 --
7 | Flow Control Valve 19-21 25.8-28.6 --
8 | LoadShuttle Valve 19-21 25.8-28.6 --
9 | Coil 5-7 6.8-9.5 54
10 | Coil 5-7 6.8-9.5 9.8
11 | Coil 5-7 6.8-9.5 7.2
12 | Pressure Compensated Flow 19-21 25.8-28.6 --
Regulator Valve
13 | Pressure Compensator 24-26 32.7-354 --
14 | Check Valve 12-14 16.3-19 --
15 | ReliefValve 19-21 25.8-28.6 --
16 | Plug 12-14 16.3-19 --
17 |Plug 8 n

1001116487-J
MAF03330

Figure 5-16. Main Control Valve Torque Specifications
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N\
"(*“él;

P!
LIFT UP ‘ V79

, G £ ~
T & Y £ '
| )l = SWING RIGHT
Vel —— 1 lo

= \
U

)
V}
{

I

V70
HIGH FLOW DUMP

\ V240

LOW FLOW DUMP

Figure 5-17. Main Control Valve Identification
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Table 5-6. Flow Divider Specifications

Torque

# Item Ohms

ft.Ibs. Nm

‘ m y m ‘ 1 | Solenoid Valve 4-5 54-6.8

2 | Solenoid Valve 4-5 5.4-6.8

3 | Solenoid Valve 4-5 5.4-6.8

E % 4 | Pilot/Directional Valve 46-54 62.6-73.4

c , 5| FlowDividerValve 73-77 99-104

@ o 6 | FlowDividerValve 48-52 65-70

@F\ %. CP | ﬂ 7 | CheckValve 42 | 3253525
i i 8 | Co 45 54-6.8 88
Oi @ " 9 |G 45 5468 88

10 | Plug 226 | 3253525

g g 11 | Plug 12-14 16.3-19

1001118029-D

Figure 5-18. Flow Divider Valve Torque Specifications
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ORT 'B"

P
(MOTOR, DRIVE) PORT #17
= =7

PORT #12

PORT #5

TRACTION

(

PORT "B"
PORT #14 (MOTOR, DRIVE)

PORT #23

PORT "A"

MOTOR, DRIVE)

PORT #1
( PORT #18

PRIMARY PORT #3

OSCILLATING
AXLE VALVE

' &7 LIV P
g g Z_ - A
Iy (& "
OSCILLATING PORT #5 VALVE VALVE

AXLE VALVE PORT #7

Figure 5-19. Flow Divider Valve Identification - Sheet 1 of 3
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PORT "B"
(MOTOR, DRIVE)

PORT "A"
(MOTOR,
DRIVE)

PORT #21

PORT #22
PRIMARY
OSCILLATING SECONDARY
AXLE VALVE OSCILLATING
AXLE VALVE
PORT #8
PORT #9

PRIMARY SECONDARY

OSCILLATING OSCILLATING

AXLE VALVE AXLE VALVE

PORT #10 PORT #15 PORT #11

PORT #4 Y
PORT 'B" @ =

PORT #6

PORT #16

(MOTOR, DRIVE)

PORT "A"
(MOTOR, DRIVE)

SECONDARY PRIMARY
PRIMARY OSCILLATING OSCILLATING SECONDARY
OSCILLATING AXLE VALVE AXLE VALVE OSCILLATING
AXLE VALVE AXLE VALVE

3121259

Figure 5-20. Flow Divider Valve Identification - Sheet 2 of 3
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BRAKE

V97
OSC AXLE #2
SECONDARY

V96
OSC AXLE #1
PRIMARY

BYPASS

Figure 5-21. Flow Divider Valve Identification - Sheet 3 of 3

5-32 3121259



SECTION 5 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

To PORT "P1"
PORT "R2"

PORT "MP"

To PORT "P2"
PORT "R1”

To PORT "V2"
(JIB LIFT CYL)
PORT "J2"

To PORT "V1"
(JIB LIFT CYL)

PORT "P" PORT "J1

To PORT "P2"
(VALVE, UPRIGHT)

NOTE: Solenoid Valves are torqued 19-21 ft.lbs. (25.8-28.6 Nm).
Coils are torqued 4-5 ft.Ibs. (5.4-6.8 Nm).

NOTE: Solenoid Coils are rated at 9.8 Ohms.

g)/ ROTATE

Figure 5-22. Fly Boom Control Valve Identification

JIB 1001116228-D
MAF03310
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PORT "V1"
(LIFT CYL)

PORT "V2"

PORT 'v2 PORT "V1"
(LIFT CYL)

(TELECYD (TELECYL)

©
\ / PORT "T1"

(VALVE,
UPRIGHT)

PORT "T2"
(VALVE,

UPRIGHT)

CYe——F—————¥t=

PORT "P1" ‘
(VALVE, L S

UPRIGHT)

PLATFORM LEVEL Coils are torqued 4-5 ft.Ibs. (5.4-6.8 Nm).

NOTE: Solenoid Coils are rated at 9.8 Ohms.

TELESCOPE

PORT "V1"
(VALVE, UPRIGHT)

VALVE, UPRIGHT

% PORT "M2"
(VALVE, UPRIGHT)

PORT "M1"
(VALVE, UPRIGHT)

I
I V3 I PORT "V1"
W | (TELE cYL)
|

21D
E - @LQVZH/
PORT "V2" y |
(VALVE, UPRIGHT)
L

PORT "V2"
(TELE CYL)

1001136244-C
MAF03320

NOTE: Solenoid Valves are torqued 19-21 ft.lbs. (25.8-28.6 Nm).

Figure 5-23. Upright Control Valve Identification
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5.3 DRIVEPUMP

Description

Sauer-Danfoss H1 tandem closed circuit piston pumps convert
input torque to hydraulic power.The tandem design powers
two independent drive trains for dual-path propel applica-
tions.The two-piece input shaft transmits rotational force to
the cylinder block. A splined coupling connects the front and
rear shafts. Bearings at the front, rear, and center of the pump
support the shaft. Splines connect each shaft to a cylinder
block. A lip-seal at the front end of the pump prevents leakage
where the shaft exits the pump housing.The spinning cylinder
block contains nine reciprocating pistons. Each piston has a
brass slipper connected at one end by a ball joint. The block
spring, ball guide, and slipper retainer hold the slippers to the
swash plate. The reciprocating movement of the pistons
occurs as the slippers slide against the inclined swashplates
during rotation.Via the valve plates, one half of each cylinder
block is connected to port A or C and the other half to port B
or D. Front and rear sections have independent porting in the

center section. As each piston cycles in and out of its bore,
fluid is drawn from one port and displaced to the other
thereby imparting hydraulic power into the system. A small
amount of fluid is allowed to flow from the cylinder block/
valve plate and slipper/swashplate interfaces for lubrication
and cooling.Case drain ports return this fluid to the reservoir.
An external charge pump (not shown) provides clean, cool
fluid to makeup this lubricating flow and to maintain mini-
mum loop pressure.

The angle of each swashplate controls the volume and direc-
tion of fluid displaced into the system.The servo pistons con-
trol the angle of the swashplates. Each pump control, by
varying the pressure at the servo pistons, controls each pis-
ton's position. An electric signal to the control coils transmits
the command from the operator to the pump. Mechanical
feedback of the swashplate position to the control through
the feedback pins allows for very precise displacement control
and increases overall system stability. Non-feedback control
options do not use the mechanical feedback link.

Electric displacement control

Swashplate feedback pin

Valve plate

Piston

Rear bearing

Charge Pump

Shaft seal\

—

Shaft

Front bearing ]

Swashplate bearing

Figure 5-24. Drive Pump - Cross Sectional View

3121259
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The System Circuit NOTE: HPRVs are set at low flow condition. Any application or
operating condition which leads to elevated HPRV flow will
THE BASIC CLOSED CIRCUIT cause a pressure rise with flow above the valve setting.

Hydraulic lines connect the main ports of the pump to the
main ports of the motor. Fluid flows in either direction from
the pump to the motor and back. Either of the hydraulic lines
can be under high pressure. In pumping mode the position of
the pump swashplate determines which line is high pressure
as well as the direction of fluid flow.

"IIIIIIIIIIIII//

- ““\““\“\\\“

CASE DRAIN AND HEAT EXCHANGER

The pump and motor require case drain lines to remove hot
fluid from the system.The pump and motor drain from the top-
most port to ensure the cases remain full of fluid.The motor
case drain can connect to the lower drain port on the pump
housing or it can tee into the case drain line upstream of the
heat exchanger. A heat exchanger with bypass valve cools the
case drain fluid before it returns to the reservoir.

Figure 5-25. High Pressure Relief and Charge Check Valve

High Pressure Relief Valve (HPRV) and Charge with Bypass Valve in charging mode
Check
All H1 pumps have a combination high pressure relief and
charge check valve. The high-pressure relief function is a dissi-
pative (heat generating) pressure control valve for the pur- W
pose of limiting excessive system pressures. The charge check L= )

function replenishes the low-pressure side of the working loop
with charge oil. Each side of the transmission loop has a dedi-
cated non-adjustable, factory-set HPRV valve. When system 3 =
pressure exceeds the factory setting, oil is passed from the
high pressure system loop into the charge gallery, and into the
low pressure system loop via the charge check.

The pump may have different pressure settings at each system
port. When an HPRV valve is used in conjunction with a pres-
sure limiter, the HPRV valve is always factory set above the set- Figure 5-26. High Pressure Relief and Charge Check Valve
ting of the pressure limiter. The system pressure shown in the with Bypass Valve in relief mode

order code for pumps with only HPRV is the HPRV setting.The

system pressure shown in the order code for pumps with pres-

sure limiter and HPRYV, is the pressure limiter setting.

5-36 3121259



SECTION 5 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

M14

X3 MA

7
—
e
=
i

C2 C1
s ) I i o
E e Y] e
M3
F >
M4
=
—
=
=
—
DRIVE =
B
PUMP
L2 L1 S MB
Figure 5-27. Drive Pump Hydraulic Schematic
Charge Pressure Relief Valve Typically charge pressure increases from 1.2-1.5 bar per 10 I/

min [17.4-21.8 psi per 2.64 US gal/min].

The charge pressure relief valve maintains charge pressure at a
designated level above case pressure.The charge pressure
relief valve is a direct acting poppet valve that opens and dis-
charges fluid to the pump case when pressure exceeds a des-
ignated level. This level is nominally set with the pump

running at 1800 min! (rpm). For external charge flow, the
CPRV is set with a flow of 30 I/min [8 US gal/min]. In forward or
reverse, charge pressure will be slightly lower than in neutral
position. The model code of the pump specifies the charge
relief setting.

Figure 5-28. Charge pressure relief valve
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Electrical Displacement Control (EDC)

EDC PRINCIPLE

The Electrical Displacement Control (EDC) consists of propor-
tional solenoids on each side of a three-position, four-way
porting spool. The proportional solenoid applies a force to the
spool, which ports hydraulic fluid to either side of the servo
piston. Differential pressure across the servo piston rotates the
swashplate, changing the pump's displacement from full dis-
placement in one direction to full displacement in the oppo-
site direction.

5-38

EDC OPERATION

H1 EDC's are current driven controls requiring a Pulse Width
Modulated (PWM) signal. Pulse width modulation allows more
precise control of current to the solenoids. The PWM signal
causes the solenoid pin to push against the porting spool,
which pressurizes one end of the servo piston, while draining
the other. Pressure differential across the servo piston moves
the swashplate. A swashplate feedback link, opposing control
links, and a linear spring provide swashplate position force
feedback to the solenoid. The control system reaches equilib-
rium when the position of the swashplate spring feedback
force exactly balances the input command solenoid force from
the operator. As hydraulic pressures in the operating loop
change with load, the control assembly and servo/swashplate
system work constantly to maintain the commanded position
of the swashplate.

The EDC incorporates a positive neutral dead-band as a result
of the control spool porting, spring preload from the servo pis-
ton assembly, and the linear control spring. Once the neutral
threshold current is reached, the swashplate position becomes
directly proportional to the control current.To minimize the
effect of the control neutral deadband, we recommended the
transmission controller or operator input device incorporate a
jump up current.

NOTE: The neutral position of the control spool does provide a

positive preload pressure to each end of the servo piston
assembly.
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When the control input signal is either lost or removed, or if dependent only on the prime mover speed or motor displace-

there is a loss of charge pressure, the spring-loaded servo pis- ment.

ton automatically returns the pump to neutral position.

The EDC is a displacement (flow) control. Pump swashplate
position is proportional to the input command and therefore ————
vehicle or load speed (excluding influence of efficiency), is B ]

Feedback
from
swashplate

Figure 5-29. EDC-Schematic Diagram

WARNING may result in injury Lubricate with hydraulic fluid

] B

CAUTION may result in damage to Inspect for wear or damage
product or property
Note correct orientation
Non-reusable part, use a new part
Torque specification

Option - either part may exist

@] W] bd A& D

Cover splines with installation
Measurement required sleeve

Pressure measurement/gauge
location or specification

External hex head

© O H [ =

Internal hex head

NOTE: These symbols are used throughout the Drive Pump illustrations.

Figure 5-30. Symbol Chart

3121259
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Disassembly A CAUTION

DO NOT DAMAGE THE HOUSING BORE, SHAFT OR BEARING WHEN REMOVING
SHAFT SEAL REMOVAL THE SHAFT AND SHAFT SEAL.

1. Orient pump with the shaft pointing up.
pume P 9up 2. Remove the snap ring (J200) using snap ring pliers.

2. Remove the spiral ring (J300) from the front housing to

release the shaft seal carrier (J275). 3. Use an adequate press to remove the bearing from the

shaft.
/—J3OO
© . EDC CONTROL REMOVAL
= 1. Remove control screws (D250) using a 5 mm internal
Jo hex wrench. Remove the control from the pump.

OB
/— J200

2. Remove and discard the gasket (D150).

3. Using a 13 mm deep well socket wrench, remove feed-
back pin (D200) from top of swash plate.

4. If necessary, remove the screen (D084).

3. Pry on the lip of the seal carrier to remove it from the

pump. A CAUTION

SCREEN (D084) MAY BE LOOSE AND FALL OUT OF CONTROL. TAKE CAUTION
4. Remove and discard the O-ring (J260) and seal (J250) NOT TO LOSE IT.

from the seal carrier.

5. If necessary, remove orifices (F100) using a 3 mm inter-

INPUT SHAFT nal hex wrench.
1. Pull the shaft with bearing out of the pump. If necessary,
tap lightly on the shaft to dislodge it from the internal NOTICE
pump components. DOWEL PINS (D300) ARE A PRESS FIT AND WILL REMAIN IN HOUSING.
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EDC CONTROL DISASSEMBLY 1. Position pump so end cover (K100) or auxiliary pad is on
top.
NOTICE 5 K400

IT1S NOT NECESSARY TO REMOVE SOLENOIDS (D025) UNLESS YOU ARE 10 mm
REPLACING THEM.

1. Use a 4 mm internal hex wrench to remove cap screws
(D050).

D050 (3X)

. ©4mm
5

NOTICE

IF YOU SUSPECT A COIL MALFUNCTION, REMOVE THE COIL. REMOVE THE
PLASTICNUT WITH A 26 MM 12 POINT SOCKET. INSTALL A NEW COIL. TORQUE
NUTTO 5 NM [3.7 FT.LBS.].

2. Remove solenoids (D025). Remove and discard O-rings
(DO25A).

NOTICE

DO NOT DISASSEMBLE INTERNAL PARTS OF CONTROL. INTERNAL PARTS ARE
NOT AVAILABLE SEPARATELY. CONTROL IS SOLD AS A COMPLETE UNIT ONLY.

AUXILIARY PAD OR END COVER REMOVAL

NOTICE

REMOVE AUXILIARY PUMP, IF PRESENT.

2. Remove end cover/auxiliary pad screws (K400) using an
8 mm internal hex wrench.
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CHARGE PRESSURE RELIEF VALVE REMOVAL
NOTICE
ALIGNMENT PINS (G450) ARE IN END COVER. THEY MAY DISLODGE DURING Using a 22 mm wrench, remove the charge pressure relief
DISASSEMBLY. valve (V|0) Discard O-ring (V024).

3. Remove and discard gasket (K150).

4, Remove thrust washer (K500). Note thrust washer orien-
tation.

5. Remove pressure balance plate (5200) and seal (S300).
Note plate orientation. Discard seal (5300).

6. Remove coupling (K200).

CHARGE PUMP REMOVAL

1. Remove charge pump outer ring (S150),and gear-
set(S100).

2. Remove valve plate (5250) with seal (S300). Discard seal
(S300).

NOTE: If charge pump requires replacement, replace as a kit. Kit

. NOTE: Charge pressure relief valve (VI0) is available as complete
includes (5300), (5250), (S100), and(5200).

unit only. Seal (V024) is available separately.

PRESSURE LIMITER REMOVAL HIGH PRESSURE RELIEF VALVE REMOVAL

Using a 22 mm wrench, remove the HPRV valves (LI00 / L200).
Discard O-rings (L060) and seals (L068).

1. Using a 14 mm wrench, remove pressure limiter car-
tridges (L300) and (L400).

L300/ L400 %
@ 14 mm

W 1100 /1200
@ 22 mm

{ \ 7 \ __—Pressure code
( ) marked on end
NOTE: Pressure limiter (L300 / L400) is available as complete unit N

only. Seal (L022) is available separately.

NOTE: HPRV valves may not have the same pressure setting. Tag
2. Remove and discard O-ring (L022). each valve for reassembly.

NOTE: Right and left pressure settings are different. Tag each
valve for later re-assembly
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ENDCAP REMOVAL CYLINDER BLOCK KIT REMOVAL

1. Remove two endcap screws (G400) using a 10 mm inter- 1. Remove cylinder block assembly (C010).
nal hex wrench.

G350 (4X)
10 mm
@ a G400 (2X)
i ‘ / 10mm
|

2. Set cylinder block and components on a clean dry sur-
face.

A CAUTION

DO NOT SCRATCH THE RUNNING SURFACES OF THE CYLINDER BLOCK OR SLIP-
PERS. SCRATCHES IN THESE SURFACES CAN LEAD TO POOR PERFORMANCE OR
PUMP FAILURE.

SERVO SLEEVE REMOVAL

1. If equipped, remove and discard locking nut (E550) and
remove displacement limiter screw (E450).

2. Remove four endcap screws (G350) using a 10 mm inter-
nal hex wrench.

3. Carefully remove the endcap (G100) and valveplate
(C025). Valveplate may be stuck to endcap. Alignment
pin (C020) may remain in endcap.

NOTICE

NOTE VALVE PLATE ORIENTATION FOR PROPER REASSEMBLY.

4. Place the endcap and valve plate in a clean area, pro-
tecting them from contamination.

5. Remove and discard gasket (G150).

6. If necessary, remove bushing (G550) using a suitable
puller.

7. Remove locating pins (B010).

NOTE: If necessary, use a hook to remove screens (B040) and dis-
card.
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2. Remove the locking screws (E350) with a 10 mm hex
wrench. Remove the locking plates (E300).

E600

ano\ ,

N

\ E350 @ 10 mm

3. Using a 3/4 in.deep socket, unthread the servo sleeves
(E600) from each side of the pump. Servo piston will be

loose after servo cylinders are removed. Discard O-rings
(E250).

A CAUTION

DO NOT ALLOW LOOSE SERVO PISTON TO DAMAGE INTERNAL MACHINED SUR-
FACES OF PUMP.

SERVO PISTON REMOVAL

Tilt swashplate up to disengage servo arm from piston.
Remove the servo piston assembly (E100).

\
il

\A
=
NI

4’4—‘{\r
("';_

£
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SWASHPLATE AND SWASHPLATE BEARING
REMOVAL

1. Lift the swashplate (D070) out by grasping the swash-
plate pin. Swashplate bearings (D075) will remain on the
swash plate.

2. Remove bearings (D075) by sliding them from the
swashplate and discard them.

NOTICE

DO NOT REUSE SWASHPLATE BEARINGS.

SERVO PISTON DISASSEMBLY

1. Remove and discard seals (E025).

2. Remove slider block (EO 15).

3121259



SECTION 5 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

NOTE: Servo (E100) is available as an assembly only. Seals (E025)

and slider block (E015) are available as repair items.

CYLINDERKIT

1. Pull to remove the slipper retainer (C20) with the pistons
(C10) from the cylinder kit.

NOTE: The pistons are not selectively fitted, however units with

high hourly usage may develop wear patterns. Number the
pistons and bores for reassembly if they are to be reused.

2. Remove the ball guide (C15).

3. Remove the three pins (C25).

3121259

BLOCK SPRING REMOVAL

NOTE: Most repairs do not require block spring removal. Perform
the following only if you suspect problems with the block
spring.

1. Turn the block over. Using a press, apply pressure on the
block spring washer (C35) to compress the block spring
(C30). Compress the spring enough to safely remove the
spiral retaining ring (C45).While maintaining pressure,
unwind the spiral retaining ring. Carefully release the
pressure and remove the outer block spring washer,
block spring, and inner block spring washer (C40) from
the cylinder block.

A WARNING

RISK OF PERSONAL INJURY: COMPRESSING THE BLOCK SPRING REQUIRES
ABOUT 350 TO 400 N [80 TO 90 LBF]. USE A PRESS SUFFICIENT TO MAINTAIN
THIS FORCE WITH REASONABLE EFFORT.

ENSURE THE SPRING IS SECURE BEFORE ATTEMPTING TO REMOVE THE SPIRAL
RETAINING RING. RELEASE THE PRESSURE SLOWLY AFTER THE RETAINING
RING IS REMOVED.

Inspection

OVERVIEW

After disassembly, wash all parts (including the end-cap and
housing) thoroughly with clean solvent and allow to air dry.
Blow out oil passages in the housing and endcap with com-
pressed air. Conduct inspection in a clean area and keep all
parts free from contamination. Clean and dry parts again after
any rework or resurfacing.

PISTONS AND SLIPPERS

Inspect the pistons for damage and discoloration. Discolored
pistons may indicate excessive heat; do not reuse.

Inspect the running surface of the slippers. Replace any piston
assembilies with scored or excessively rounded slipper edges.
Replace any piston assemblies with excessively worn slippers.
Check the slipper axial end-play. Replace any piston assem-
blies with excessive end-play.

IMaximum end-play

I
Minimum—»{(} Slipper
slipper foot ‘ } PP
thickness

Cc10
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BALL GUIDE, SLIPPER RETAINER, AND HOLD-DOWN
PINS

Ensure ball guide is free of nicks and scratches, and not scored.
Examine for discoloration that may indicate excessive heat or
lack of lubrication.The slipper retainer should be flat, and slip-
pers should fit in the retainer with minimal side play. Place the
hold-down pins on a flat surface and roll them to make sure
they are straight. Discard and replace any damaged parts.

== _—C20

Slipper
= retainer
I
()
C15
/ Ball guide

C25
l H/Hold—down pins

u:

BLOCK SPRING, AND WASHERS

If cylinder kit was fully disassembled, visual inspection of the
cylinder block, spring, and washers should indicate minimal
wear. Replace if cracks or other damage are present.

Washer

_— Cylinder block spring

Spring retainer

Retaining ring

CYLINDER BLOCK

Examine the running face of the cylinder block. The surface
should be smooth and free of nicks and burrs. Ensure that no
scratches or grooves exist; these may drastically reduce output
flow.

Cylinder

block
N

Check for burrs
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SHAFT

Check to see that the shaft and its splines are straight and free
of damage or heavy wear. Inspect the shaft surface where it
meets the shaft seal. Replace the shaft if a groove exists at the
sealing land surface where it meets the shaft seal. Clean the
sealing area with a nonabrasive material if necessary. Lubricate
the shaft with a light coat of hydraulic fluid before reassembly.

E101 375E

SHAFT BEARING

Clean bearing with a solvent and lubricate with hydraulic fluid.
Inspect for wear, or pitting. Rotate the bearing in your hand.
Replace if it does not rotate smoothly.

K225

SWASHPLATE

Carefully inspect each machined surface of the swashplate for
wear. Ensure all swashplate surfaces are smooth. Inspect the
swashplate's slipper running surface for flatness and brass
transfer. Excessive brass transfer from slippers may indicate
you should replace the slippers. Check the journals for
scratches. Replace swashplate if necessary.

VALVE PLATE

Inspect the valve plate for scratches and grooves. Check the
plate for pitting along the running face. If pitting from cavita-
tion exists, replace the valve plate. Check for excess wear on
the brass running face. If you observe any discoloration or
burn marks, replace the valve plate.

3121259



SECTION 5 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

Run a fingernail or pencil tip across the diameter of the sealing
land surface (see illustration).You should feel no deep or out-
standing grooves.These may decrease pump flow. Lap or
replace if grooves or nicks are present. Inspect the mating sur-
faces of the endcap and valve plate for any possible contami-
nation; even a few thousandths of an inch may affect pump
operation.

Ensure plate appears flat and smooth on both the running
face and the bottom surface. Perform a magnetic particle
inspection to detect cracks. Replace if any cracks exist.

Counterclockwise valveplate

ENDCAP

Inspect the endcap. Inspect all machined surfaces for
scratches or pits. Carefully check the bearing surface for wear.
Inspect valve seats carefully for wear or cracks. Replace if dam-
aged.

3121259

HOUSING

Inspect the housing to ensure that it is clean and free of for-
eign material. Inspect the swashplate bearing surfaces, and
endcap and control mating surfaces.

PRESSURE LIMITER

Pressure limiter valves are available as complete units only. If
you suspect valve malfunction, replace the valve(s) and test
pump operation. Replace O-rings before reassembly.
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HPRV VALVE

HPRV valves are available as complete units only. If you sus-
pect valve malfunction, replace the valve(s) and test pump
operation. Replace O-rings before reassembly.

\
Q

—

fon

-

__—Pressure code
marked on end

OPTIONAL DISPLACEMENT LIMITER

Inspect the displacement limiter screw threads. Ensure that
the screw is not bent. Replace the seal/nut.

s

/

CHARGE PRESSURE RELIEF VALVE

Charge pressure relief valve is available as a complete unit
only. If you suspect valve malfunction, replace the valve and
test pump operation. Replace O-rings before assembly.
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SERVO PISTON ASSEMBLY

NOTE: Do not disassemble servo piston assembly. Replacement

servo piston assembly is available as a complete unit only.

Inspect slider block for wear or damage. Replace if necessary.
Inspect springs for warping or cracking. Replace entire assem-
bly if springs are damaged. Inspect servo piston for wear,
cracks, or damage. Replace entire assembly if servo piston is
damaged.

CONTROL

NOTE: Ifyou suspect a coil malfunction, remove the coil by remov-
ing the plastic nut with a 26 mm 12 point socket. Install a
new coil. Torque nut to 5 Nm [3.7 ft.Ibs.].

Inspect sealing surfaces of control. If you find nicks or
scratches that may allow fluid leakage, replace control. Inspect
feedback spring and linkage. Control is available as a complete
unit only. If you suspect control operation problems, replace
control with a new unit and test pump. If necessary, you may
remove and clean the control orifices. Use a 3 mm internal hex.
wrench Torque to 2.5 Nm [1.8 Ib.ft.]. Remove and replace the
screen if contaminated. Screen is not serviceable.
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Assembly

SHAFT AND SEAL INSTALLATION
1. Orient pump with the mounting flange pointing up.

2. Using an adequate press, press the bearing (J150) onto
the shaft (J100) and install the retaining ring (J200).
Ensure the retaining ring diameter is less than 38.84 mm
[1.53 in] once installed on the shaft.

_——"Installation sleeve
J300

J275

=

/ I
O J250

=

3. Lubricate and install a new O-ring (J260) onto seal car-
rier (J275). Press a new seal (J250) into the seal carrier so
the solid side of the seal is against the shoulder of the

seal carrier.

3121259

NOTE:

Seal does not need to be flush with surface of seal carrier.
Top of seal may be 0.12 mm [0.005 in] above surface or
0.72 mm [0.028 in] below surface of seal carrier.

_Press flush to this surface
+0.12 mm [ 0.005 in] /-0.72 mm [ 0.028 in]

s 37/

Install the shaft assembly into the front housing. Cover
the shaft with an installation sleeve to protect it during
installation of the seal carrier.

Hand press the seal carrier (J275) into the housing.
Ensure the seal carrier clears the spiral ring groove in the
housing. Remove protective cover from shaft end.

Install the spiral ring (J300) into the housing. The inside
diameter of the ring must be at least 68 mm [2.677 in]
after installation.

SWASHPLATE BEARINGS AND SWASHPLATE
INSTALLATION

1.

NOTE:

Position housing with front flange pointing down.

Always replace swashplate bearings (D075).

Coat swashplate bearings (D075) with hydraulic fluid
and install them onto the swashplate (D070). The inner
race of the swashplate bearing clips onto the swash-
plate.
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3. Install the swashplate and bearings into the housing. SERVO PISTON INSTALLATION

Ensure swashplate is in neutral position. Install servo piston assembly (E100). Ensure swashplate pin fits

4. If removed, install new filter screens (B040) into housing. properly in servo slider block (EOT5).
Install screens in same orientation as when removed.

Incorrect screen Correct screen
orientation orientation

SERVO PISTON REASSEMBLY

1. Lubricate and install new piston seals and O-rings
(E025). Stretch O-rings onto servo piston, then install
piston seals outboard of the O-rings. Allow seals to relax
before installing servo piston. Use the servo cylinder to
resize the seals before installing servo piston.

Seal ™~
seal @ SERVO CYLINDER INSTALLATION
=~ ‘\ )

1. Lubricate new O-rings (E250) and install on each servo
cylinder.

E025

~ —
@
AN

E015

E025

2. Lubricate and install slider block (EOT 5).

)
|

2. While holding the servo piston in place, thread servo
cylinders into housing using a 3/4 in socket. Thread cyl-
inders equal distance in each side of pump until each
cylinder contacts servo cylinder. Do not compress servo
piston spring.

A CAUTION

DO NOT ALLOW LOOSE SERVO PISTON TO DAMAGE INTERNAL MACHINED SUR-
FACES OF PUMP.

DO NOT DAMAGE SEALS WHEN INSTALLING SERVO CYLINDERS.

3. Install locking plates (E300). Using a 10 mm wrench,
install locking plate screws (E350). Torque screws to
13.2-16.1 Nm [9.7-11.9 Ib.ft.].
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NOTE: After pump assembly is complete, mount pump on test
stand. Perform mechanical neutral adjustment and control
neutral adjustment. Refer to HI Closed Circuit Axial Piston RISK OF PERSONAL INJURY: COMPRESSING THE BLOCK SPRING REQUIRES
Pumps 078/147/165 Service Manual 520L0848 for adjust- ABOUT 350 T0 400 N [80 TO 90 LB.F.]. USE A PRESS SUFFICIENT TO MAINTAIN

ment procedures. THIS FORCE WITH REASONABLE EFFORT. ENSURE THE SPRING IS SECURE
BEFORE ATTEMPTING TO INSTALL THE SPIRAL RETAINING RING. RELEASE THE

CYLINDER KIT REASSEMBLY PRESSURE SLOWLY AFTER THE RETAINING RING IS INSTALLED.
1. Coat all parts with hydraulic fluid prior to reassembly. 3. Turnthe block over and install the hold-down pins (C25)

and ball guide (C15) into the cylinder block.

4. |Insert the pistons (C10) into the slipper retainer (C20).
Install the piston/retainer assembly into the cylinder
block. Ensure the concave surface of the retainer seats
on the ball guide. If you are reusing the pistons, install
them to the original block bores. Lubricate the pistons,
slippers, retainer, and ball guide before assembly. Set
the cylinder kit aside on a clean surface until needed.

NOTE: Be sure to install the slipper retainer (C20) so it mates cor-
rectly with the ball guide (C15) (concave side of the slipper
retainer against the convex side of the ball guide).

CYLINDERKIT INSTALLATION
1. Position pump with shaft pointing down.

2. Insert the cylinder block kit onto the shaft. While hold-
ing the shaft, slightly rotate the cylinder block kit to help
start the shaft splines over the ball guide and align it
with the block splines.

Slightly rotate m

cylinder block

Prevent shaft
from rotating

2. Install the inner block spring washer (C40), block spring
(C30), and outer washer (C35) into the cylinder block.
Using a press, compress the block spring enough to
expose the retaining ring groove. Wind the spiral retain-
ing ring (C45) into the groove in the cylinder block.
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TIMING PIN AND ENDCAP BUSHING INSTALLATION VALVE PLATE AND ENDCAP INSTALLATION
1. Install timing pin (C020) in endcap as shown. Orient slot 1. Install the alignment pins (BO10) in housing.
away from valve plate. Install the alignment pins (B010)
in housing. Measure pin insertion depth to verify proper G350 (4X)
pin insertion. 10 mm
C020 110 N°m
‘ [81 Ibfeft]
‘ @, G400 (2X)
: 10 mm

110 N'm

[81 Ibfft]

. Slot
4.4570.25 mm orientation

[0.175 +0.01 in] P106 251E

2. Orient endcap bushing slots towards top or bottom of
endcap. Lubricate and press the bushings (G550) into
the end cap to depth shown below.

024 2
Bushing/

installation
tool
Installation depth
l/ 2.1Tmm £0.25mm
[0.083in £0.01in]
G550
\

y |

NOTE: Ensure that bushing is properly installed. Improper installa-
tion resulting in improper depth or misalignment will result
in premature bushing and charge pump failure.

2. C(lean the valve plate (C025) and endcap(G100).

3. Apply a liberal amount of assembly grease to the back-
side of the valve plate surface to hold it in place and
position on endcap in original position.

Clockwise valveplate Counterclockwise valveplate

/ Notch used for EDC or FNR controls \

\ Notch used for NFPE or AC controls
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NOTE:

NOTE:

For proper pump operation, it is extremely important to
ensure that there is no contamination between the end
cap and valve plate.

Install new gasket (G150).

Do not bend or warp the gasket in an attempt to straighten
it.This may damage the embossing which is not visible
under the rubber coating.

Using a 10 mm internal hex wrench install endcap with
cap screws (G350) and (G400).

Torque cap screws (G350) and (G400) to 110 NmI[81
Ib.ft.].

Use torque sequence shown below.

Oe 5 ©
]
4 {o Oy 12
O O
O O
1 & 2 (3
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CHARGE PUMP INSTALLATION

NOTE:

NOTE:

Charge pump components are available as a complete kit
only. Kit includes (5300), (S250), (51 00), (SI 50), and (5200).

Install new seal (S300) to valve plate (5250). Lubricate
valve plate (5250) and install in same orientation as
when it was removed.
K500

[
S300

5200

Lubricate and install outer ring (S150) and charge pump
gear set (5100). Lubricate and install coupling (K200).

Lubricate and install pressure-balance plate (5200) in
same orientation as when it was removed. Install new
outer seal (5300).

Lubricate and install thrust washer (K500) in same orien-
tation as when it was removed.

Bump on thrust washer fits into hole in cover.
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END COVER INSTALLATION

1. Install alignment pins (G450). Install gasket (K150).

K400
J 8 mm

@ | S|

0 ‘ 92 N'm
@ ! [68 Ibf-ft]
J| |

P106 684E

2. |Install end cover with capscrews (K400) using an 10 mm
internal hex wrench. Torque to 92 Nm [68 Ib.ft.]. Follow
torque sequence below.

CHARGE PRESSURE RELIEF VALVE INSTALLATION
1. Install new O-ring (V024).

[38 Ibfft]
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2. Using a 22 mm wrench, install the charge pressure relief
valve (VI0).

3. Torqueto 52 Nm [38 Ib.ft.].

PRESSURE LIMITER INSTALLATION

1. Lubricate and install O-rings (L022).

L300/L400
@ 14 mm \
30N'm

[22 Ibfft]

2. Using a 14 mm wrench, install pressure limiter car-
tridges (L300) and (L400).

3. Torqueto 30 Nm [22 Ib.ft.].

HPRV VALVE INSTALLATION

1. Replace and lubricate O-rings (L060) and backup rings
(L068) before reassembly.

L100/L200
22 mm

70 N'm
[52 Ibf-ft]

2. Using a 22 mm wrench, install HPRV valves (L100) and
(L200).

3. Torqueto 70 Nm [52 Ib.ft.].
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OPTIONAL DISPLACEMENT LIMITER INSTALLATION

NOTE: Set the approximate displacement limiter depth. See the
table below for displacement change per turn. Run screw
in until it contacts the servo piston, then back out the
appropriate number of turns.

Table 5-6. Displacement Limiter Adjustment Data

Approximate
displacement change per
revolution of adjusting
screw

Locknut wrench

size and torque Adjusting screw size

13mm23Nm
[17ft.Ibs.]

4mminternal hex 5.1am3[0.31in%]

1. Thread displacement limiter adjusting screw (E450) into
servo sleeve.

23 N*m [17 Ibf+ft]

2. Thread a new locking nut onto adjustment screw.Torque
to 23 Nm [17 ft.Ibs.] using a 13mm hex wrench.

3121259

EDC CONTROL ASSEMBLY

1. Install new O-rings (D025A) into solenoids (D025), and
attach solenoids with capscrews (D050) using 4 mm
internal hex wrench. Torque to 8 Nm [6 ft.Ibs.].

D050 (3X)
4mm

@y 8 N-m [6 Ibf-ft]
@, &

‘\ " (o D050 (3X)
’ N @ 4 mm
\%\% [2] 8 Nem [6 Ibf-fi]

2. Replace screen (D084) if removed. Drawing shows
proper screen orientation.

D084 —__

Correct screen
orientation

Incorrect screen
orientation

NOTE: If you suspect coil malfunction, remove the coil (D025B) by
removing the plastic nut with a 26 mm 12 point socket.
Install a new coil and torque the nut to 5 Nm [3.7 ft.Ibs.].
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EDC CONTROL INSTALLATION

1. Use a 13 mm deep well socket to install feedback pin in
swashplate. Torque to 23-28 Nm [17-20 ft.lbs.]. Do not
overtorque.

D250 (6X)

o i | |

13Nem
[10 Ibfft]

D200
@ 13 mm deep well socket

23-28N'm
[17-20 Ibf+ft]

NOTE: If orifices (F100) were removed, reinstall using a 3 mm
internal hex wrench.Torque to 2.5 Nm [1.8 ft.Ibs.].
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Install dowel pins (D300).
Install new gasket (D150).

Position control on pump housing. Remove plug on top
of control to visually ensure that feedback pin on swash-
plate is engaged properly in control arms.

Using a 5 mm internal hex wrench, fasten control to
pump with hex screws (D250). Torque screws to 13 Nm
[10 ft.Ibs.]. Follow torque sequence shown.
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pressure gauges frequently to ensure accuracy. Use snubbers
to protect gauges.

Port Locations and Gauge Installation

PORT LOCATIONS AND GAUGE INSTALLATION

The following table and drawing show the port locations and
gauge sizes needed. When testing system pressures, calibrate

Table 5-7. Port information

Port identifier Port size Wrench size Pressure obtained Gauge size, bar [psil
L1,L2 11/16-12UNF28 9/16internal hex Casedrain 10bar[100psi]
MA, MB 9/16-18 UNF 1/4internal hex System pressure 600 bar [10,000 psi]
M3 9/16-18 UNF 2B 1/4internal hex Charge pressure 50bar [1000 psil
M4,M5 7/16-20UNF 2B 3/16internal hex Servo pressure 50bar [1000 psi]
D065 O-ring plug
7/16-20 UNF-2B Gauge port MB

Gage port M4
servo pressure
7/16-20 UNF 2B

Port B
split flange boss
15/16 code 62
per SO 6162
thread: M12

18 Min. full
thread depth

use for air bleed when filling pump

Case drain Port L1
use highest port
as outlet
11/16-12 UNF 2B

Gauge port MA
System pressure
9/16-18 UNF-2B

Charge pump inlet S

15/16-12 UNF 2B

PortA
split flange boss 1 5/16 code 62
per 1SO 6162 thread: M12
18 Min. full thread depth

Case drain port L2
11/16-12 UNF-2B

Remote filtration port
7/8-14 UNF-2B

Gauge port M3
Charge pressure
after filter
9/16-18 UNF-2B

Remote filtration port E
7/8-14 UNF-2B

D

System pressure
9/16-18 UNF-2B

Gauge port M5 Servo pressure
7/16-20 UNF-2B

Charge constr port
9/16-18 UNF-2B
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Figure 5-31. Port Locations
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Fastener Size and Torque Chart

Table 5-8. Fastener Size and Torque Chart

Item Fastener Wrench size Torque
D015 Neutral adjustscrew 4 mminternal hex NA
D050 Coilmounting bolt 4 mminternal hex 8Nm [9ft.Ibs.]
D060 Neutral adjustlocking nut 13mm T0Nm [7 ft.lbs.]
D250 Electric control mounting bolt 5mminternal hex 13Nm[10ft.bs.]
E350 Servo cylinderlocking bolt Servo cylinderlocking bolt 14.5Nm[11ftlbs.]
K350Apad Shipping cover mounting bolt 17mm 48Nm[35ft.lbs.]
K350Bpad Shipping cover mounting bolt 18mm 77 Nm [58ft.lbs.]
K400 Rear cover/aux pad mounting bolt 8 mminternal hex 92Nm [68ft.Ibs.]
L010 Pressure limiter adjust screw 8mm NA
L300/L400 Pressure limiter cartridge 14mm 30Nm[22ft.Ibs.]
L024 Pressure limiterlocking nut 14mm 20Nm [15ft.Ibs.]
L100/L200 High pressurereliefvalve 22mm 70Nm [52ft.Ibs.]
V10 Charge pressure cartridge 22mm 52Nm[38ft.Ibs.]
V020 Charge pressure adjusting screw 4 mminternal hex NA
V022 Charge pressure locking nut 13mm 12Nm[9ft.Ibs.]

Plug Size and Torque Chart

Table 5-9. Plug Size and Torque Chart

Item 0-ring plug Wrench size Torque
BO15 7/16-20 3/16ininternal hex 1T9Nm [14ft.lbs.]
B020 1-1/16-12 9/16ininternal hex 49Nm [36ft.Ibs.]
D065 7/16-20 3/16ininternal hex 1T9Nm [14ft.bs.]
G250 9/16-18 7mminternal hex 22-26 Nm[16-20ft.Ibs.]
G300/G302 9/16-18 UNF 1/4ininternal hex 42Nm [30ft.Ibs.]
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L200
High pressure

relief valve ‘\

V020
Charge pressure
adjusting screw

voz2 ‘é@@
Charge pressure
IOCkiV
V1o
Charge pressure
cartridge

L100

High pressure
relief valve

iy

S K400

Rear cover / auxiliary pad
mounting bolt

Rear cover mounting bolt

Figure 5-32. Fasteners and Plugs - Sheet 1 of 2
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B020 O-ring plug, 1-1/16 - 12 \ G251 O-ring plug, 9/16- 18

D250
Electric control
mounting bolt ——

G300 O-ring plug, 9/16-18

&)

D065 O-ring plug, 7/16 - 20

D015 Neutral adjusting screw B015 O-ring plug, 7/16 - 20
D060 Neutral adjust locking nut % J— LO10 Pressure limiter adjusting screw
oo L024 Pressure limiter locking nut
D050 Coil mounting bolt L300/L400 Pressure limiter cartridge

E350 o { G302 O-ring plug, 9/16 - 18

Servo cylinder locking bolt

= | O

B020 O-ring plug, 1-1/16 - 12 ) *

Figure 5-33. Fasteners and Plugs - Sheet 2 of 2
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Initial Startup Procedures

GENERAL

Follow this procedure when starting-up a new pump installa-
tion or when restarting an installation in which the pump has
been removed and re-installed on a machine. Ensure pump
has been thoroughly tested on a test stand before installing
on a machine.

A WARNING

UNINTENDED MOVEMENT OF THE MACHINE OR MECHANISM MAY CAUSE
INJURY TO THE TECHNICIAN OR BYSTANDERS. TO PROTECT AGAINST UNIN-
TENDED MOVEMENT, SECURE THE MACHINE OR DISABLE/ DISCONNECT THE
MECHANISM WHILE SERVICING.

PRE-FILL PROCEDURE
The case of the pump MUST be pre-filled before starting the
engine. Failure to do so can cause premature failure of the
pump.

1. Fill the hydraulic reservoir.

2. Locate the L2 case port on the pump. It is located on the
back side facing the turntable side plate. Using a 9/16"
allen wrench, remove the O-ring plug.

3. When hydraulic oil starts to flow out of this port for
approximately 30 to 40 seconds, install the O-ring plug.

START-UP PROCEDURE
Prior to installing the pump, inspect for damage that may have
occurred during shipping.

1. Ensure that the machine hydraulic oil and system com-
ponents (reservoir, hoses, valves, fittings, and heat
exchanger) are clean and free of any foreign material.

2. Install new system filter element(s) if necessary. Check
that inlet line fittings are properly tightened and there
are no air leaks.

3. Install the pump. Install a 50 bar [1000 psi] gauge in the
charge pressure gauge port M3.

4. Fill the housing by adding filtered oil in the upper case
drain port. If the control is installed on top, open the
construction plug in the top of the control to assist in air
bleed.

5. Fill the reservoir with hydraulic fluid of the recom-
mended type and viscosity. Use a 10-micron filler filter.
Fill inlet line from reservoir to pump. Ensure construc-
tion plug in control is closed after filling.

6. Disconnect the pump from all control input signals.

7. Close construction plug removed in step 4.
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A CAUTION

AFTER START-UP THE FLUID LEVEL IN THE RESERVOIR MAY DROP DUE TO SYS-
TEM COMPONENTS FILLING. DAMAGE TO HYDRAULIC COMPONENTS MAY
OCCUR IF THE FLUID SUPPLY RUNS OUT. ENSURE RESERVOIR REMAINS FULL
OF FLUID DURING START-UP.

AIR ENTRAPMENT IN OIL UNDER HIGH PRESSURE MAY DAMAGE HYDRAULIC
COMPONENTS. CHECK CAREFULLY FOR INLET LINE LEAKS.

DO NOT RUN AT MAXIMUM PRESSURE UNTIL SYSTEM IS FREE OF AIR AND
FLUID HAS BEEN THOROUGHLY

8. Use a common method to disable the engine to prevent
it from starting. Crank the starter for several seconds. Do
not to exceed the engine manufacturer's recommenda-
tion. Wait 30 seconds and then crank the engine a sec-
ond time as stated above. This operation helps remove
air from the system lines. Refill the reservoir to recom-
mended full oil level.

9. When the gauge begins to register charge pressure,
enable, and start engine. Let the engine run for a mini-
mum of 30 seconds at low idle to allow the air to work
itself out of the system. Check for leaks at all line connec-
tions and listen for cavitation. Check for proper fluid
level in reservoir.

10. When adequate charge pressure is established (as
shown in model code), increase engine speed to normal
operating rpm to further purge residual air from the sys-
tem.

11. Shut off engine. Connect pump control signal. Start
engine, checking to be certain pump remains in neutral.
Run engine at normal operating speed and carefully
check for forward and reverse control operation.

12. Continue to cycle between forward and reverse for at
least five minutes to bleed all air and flush system con-
taminants out of loop.

NOTE: Normal charge pressure fluctuation may occur during for-
ward and reverse operation.

13. Check that the reservoir is full. Remove charge pressure
gauge.The pump is now ready for operation.
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Troubleshooting

This section provides general steps to follow if you observe
undesirable system conditions. Follow the steps listed until
you solve the problem. Some of the items are system specific.
We reference the section in this manual if more information is
available. Always observe the safety precautions listed in the
Introduction section and precautions related to your specific
equipment.

PRECAUTIONS

A CAUTION

HIGH INLET VACUUM CAUSES CAVITATION WHICH CAN DAMAGE INTERNAL
PUMP COMPONENTS.

A WARNING

ESCAPING HYDRAULIC FLUID UNDER PRESSURE CAN HAVE SUFFICIENT FORCE
TO PENETRATE YOUR SKIN CAUSING SERIOUS INJURY AND/OR INFECTION.
RELIEVE PRESSURE IN THE SYSTEM BEFORE REMOVING HOSES, FITTINGS,

GAUGES, OR COMPONENTS. SEEK IMMEDIATE MEDICAL ATTENTION IF YOU

ARE CUT
A WARNING

UNINTENDED MOVEMENT OF THE MACHINE OR MECHANISM MAY CAUSE
INJURY TO THE TECHNICIAN OR BYSTANDERS. TO PROTECT AGAINST UNIN-
TENDED MOVEMENT, SECURE THE MACHINE OR DISABLE/ DISCONNECT THE
MECHANISM WHILE SERVICING.

A CAUTION

CONTAMINATION CAN DAMAGE INTERNAL COMPONENTS AND VOID THE MAN-
UFACTURER'S WARRANTY. TAKE PRECAUTIONS TO ENSURE SYSTEM CLEANLI-
NESS WHEN REMOVING AND REINSTALLING SYSTEM COMPONENTS AND
LINES.

A WARNING

HYDRAULIC FLUID CONTAINS HAZARDOUS MATERIAL. AVOID CONTACT WITH
HYDRAULIC FLUID. ALWAYS DISPOSE OF USED HYDRAULIC FLUID ACCORDING
TO STATE, AND FEDERAL ENVIRONMENTAL REGULATIONS.

Table 5-10. Electrical Troubleshooting

Item Description Action

Control operates pumpin one direction only. Control coil failure

Measureresistance at coil pins. Resistance should be 14.20
Ohm (24V) or3.66 Ohm (12V) at 20xC[70F]. Replace
coil.

No pump function No powerto controller

Restore power to controller.

Erratic pump function

Electrical connection to pumpis bad

Disconnect connection, check wires, reconnect wires.

Filter bypassindicator switch Filter switch may be bad

Check/replacefilterswitch. Add gauge tofilterbypass port
toverify properfluid flow and verify switch operation by
measuring resistance, open resistance=>5100hm,
closed resistance<=1220hm
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Table 5-11. System Operating Hot

Item

Description

Action

QOillevelinreservoir

Insufficient hydraulic fluid does not meet cooling
demands of system

Fillreservoir to proper level.

Heat exchanger Heatexchangeris not sufficiently cooling the system Checkairflow and input air temperature forheat
exchanger. Clean, repair or replace heat exchanger.
Charge pressure Low charge pressure overworks system Measure charge pressure. Inspectand adjust or replace

chargereliefvalve. Inspect charge pump. Repair or replace
charge pump.

Charge pumpinletvacuum

Highinlet vacuum overworks system. A dirty filter
increases theinletvacuum. Inadequate line size will
restrictflow

Check chargeinletvacuum. If high, inspectinlet filterand
replace as necessary. Check foradequate line size, length
orotherrestrictions.

Systemrelief pressure settings

Ifthe system reliefvalves are worn, contaminated, or valve
settingsaretoolow, the reliefvalves get overworked

Verify settings of pressure limiters and high pressure relief
valvesand adjust orreplace as necessary.

System pressure

Frequentorlong term operation over system relief setting
creates heatinsystem

Measure system pressure. If pressure s too high, reduce
loads.

Table 5-12. System Noise Or Vibration

Item

Description

Action

Reservoiroil level

Low oil level leads to cavitation

Fill reservoir.

Aeration of the oil/pumpinletvacuum

Airin system decreases efficiency of unitsand controls. Air
insystemisindicated by excessive noise in pump, foaming
inoil, and hotoil.

Findlocation whereairis enteringinto the systemand
repair. Check thatinlet line is not restricted and is proper
size.

Coldoil

Ifoilis cold, it may be too viscous for proper function and
pump cavitates

Allow the oil to warm up toits normal operating tempera-
ture with engine atidle speed

Pumpinletvacuum

High inletvacuum causes noise/cavitation

Checkthatinletlineis not restricted andis propersize.
Checkfilterand bypass switch.

Shaft couplings

Aloose shaft coupling causes excessive noise

Replace loose shaft coupling.

Shaftalignment

Misaligned pump and prime mover shafts create noise

Alignshafts.

Charge/systemreliefvalves

Unusual noise may indicate sticking valves. Possible con-
tamination

Clean/replacevalvesand test pump.
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Table 5-13. Neutral Difficult or Impossible to Find

Item

Description

Action

Input to pump control

Input to control module is operating improperly

Disconnectinputand check to seeif pump comes back to
neutral. If Yes, input fault, replace/repair external control-
ler.If No, goto next step.

Pump control neutral

Neutral setimproperly

Shunt servo gauge ports M4 and M5 together with exter-
nal hose and seeif pump comes back to neutral. If Yes: con-
trol neutralimproperly set (see page 35). If no: balance
swashplate (see Mechanical neutral adjustment, page
37).Ifyoustill cannot set neutral, replace control.

Table 5-14. Sluggish System Response

Item

Description

Action

QOillevelinreservoir

Low oil level causes sluggish response

Fill reservoir.

High pressure relief valves/ pressure limiter settings

Incorrect pressure settings affects systemreaction time

Adjustorreplace high pressure relief valves.

Low prime mover speed Low engine speed reduces system performance Adjustengine speed.

Charge pressure Incorrect pressure affects system performance Measure and adjust charge pressure relief or replace
charge pump.

Airinsystem Airinsystem produces sluggish system response Filltank to proper level. Cycle system slowly for several

minutes to remove airfrom system.

Contaminated control orifices

Control orificesare plugged

(lean control orifices.

Contaminated control screens

Control screens are plugged

Clean orreplace control screens.

Pumpinletvacuum

Inletvacuumistoo high resulting in reduced system pres-
sure

Measure charge inlet vacuum. Inspect line for propersiz-
ing. Replace filter. Confirm proper bypass operation.
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Pump Adjustment

Read through the entire topic before beginning a service
activity. Refer to Figure 5-31., Port Locations, for location of
gauge ports and suggested gauge size.

A CAUTION

CONTAMINATION CAN DAMAGE INTERNAL COMPONENTS AND VOID YOUR
WARRANTY. TAKE PRECAUTIONS TO ENSURE SYSTEM CLEANLINESS WHEN
REMOVING AND REINSTALLING SYSTEM LINES

1. With the prime mover off, thoroughly clean the outside
of the pump.

2. Ifremoving the pump, tag each hydraulic line. When you
disconnect hydraulic lines, cap them and plug each
open port to prevent contamination.

3. Ensure the surrounding area is clean and free of contam-
inants like dirt and grime.

4. Inspect the system for contamination.

5. Check the hydraulic fluid for signs of contamination: oil
discoloration, foam in the oil, sludge, or metal particles.

6. If there are signs of contamination in the hydraulic fluid,
replace all filters and drain the hydraulic system. Flush
the lines and refill the reservoir with the correct filtered
hydraulic fluid.

7. Before re-installing the pump, test for leaks.
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CHARGE PRESSURE RELIEF VALVE ADJUSTMENT

NOTE:

NOTE:

NOTE:

Ensure charge pressure is properly set before checking
pressure limiter.

Install a 50 bar [1000 psi] pressure gauge in charge pres-
sure gauge port M3. Install a 10 bar [100 psi] gauge at
case pressure port L1, L2, or L3. Operate the system with
the pump in neutral (zero displacement) when measur-
ing charge pressure.

The table shows the acceptable pump charge pressure
range for some nominal charge relief valve settings
(refer to model code located on serial number plate).
These pressures assume 1800 min-1 (rpm) pump speed
and a reservoir temperature of 50°C [120°F],and are ref-
erenced to case pressure.

Listed pressures assume a pump speed of 1800 rom and
charge flow of 26.5 I/min [7 US gal/min]. At higher pump
speeds or higher charge flows the charge pressure will rise
over the rated setting.

Rotate the adjusting screw clockwise to increase the set-
ting; counter clockwise to decrease it. Subtract the case
pressure reading to compute the actual charge pressure.

Pressure change per turn is dependant on charge flow
entering pump.

While holding the adjusting screw, torque locknut to 17
Nm [13 Ib.ft.].

When you achieve the desired charge pressure setting,
remove the gauges and plug the ports.
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D065 Optional construction port
@ 0-10bar[0- 100 psil

3/16in

11-14 Nm [8-10 Ibf-ft]

Case drain port L2
@ 0-10bar[0-100 psi]

9/16in

49 N-m [36 Ibf-ft]

Adjusting screw

4mm

Charge pressure gauge port M3
0-50 bar [0 - 1000 psi]

1/4in
43 Nem [32 Ibf+ft]

Locknut

@ 13 mm
12N-m

[9 Ibfft]

Figure 5-34. Charge Pressure Adjustment

PRESSURE LIMITER ADJUSTMENT

Lock motor output shaft to adjust the pressure limiter setting.
Lock the vehicle's brakes or rigidly fix the work function so it
cannot rotate.

NOTE: Ensure charge pressure is properly set before checking

pressure limiter.
NOTE: If you change pressure limiter settings, you must also
change the HPRV valve to maintain proper PL function.
Refer to the table for corresponding settings.

1. Install 600 bar [10,000 psi] pressure gauges in the high
pressure gauge ports (MA and MB). Install a 50 bar [1000
psi] pressure gauge in the charge pressure gauge port
(M3).

NOTE: The model code on the serial plate gives the factory setting
of the PL (Pressure Limiter).The PL setting is referenced to
charge pressure. Subtract charge pressure from system
pressure gauge readings to compute the effective PL set-

ting.
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NOTE:

Start the prime mover and operate at normal speed.
Use a 177mm wrench to loosen the locking nut (L024).

Activate the control input until pressure in the high side
of the system loop stops rising. This pressure is the PL
setting.

Return the pump to neutral and adjust the PL setting
using an internal hex wrench. Wrench size is in the dia-
gram on the previous page. Turn the adjusting screw
clockwise to increase the PL setting, counter clockwise
to decrease it.The adjustment is very sensitive. Change
per turn is approximately 150 bar [2176 psi].

Change per turn is 150 bar/rev [2176 psi/rev].
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6. Repeat steps four and five until you reach the desired PL Table 5-15. Pressure Limiter Settings

setting. After adjustment, torque the locknut (L024) to

12 Nm [9 ft.Ibs.]. Do not over torque.

7. Shut down the prime mover. Remove gauges and

replace plugs.

Table 5-15. Pressure Limiter Settings

Pressure limiter setting HPRV setting
150 200
180 230
200 250
230 280
250 300
280 330
300 350
330 380

Pressure limiter setting HPRV setting
350 400
380 420
400 450
410
420
430 480
440
450
460 510
470
480

Pressure limiter
adjusting screw
8 mm

Pressure limiter
locking nut
14 mm

12 Nem [9 Ibf ft]

0-50 bar [0 - 1000 psi]

1/4in
43 Nem [32 Ibf-ft]

HPRV valve

Charge pressure gauge port M3

System pressure gauge port MB

0-600 bar [0 - 10,000 psi]
1/4in
43 Nem [32 Ibf-ft]

System pressure gauge port MA
(on bottom)

@ 0-600 bar [0 - 10,000 psi]

1/4in
43 N-m [32 Ibf-ft]

P106 340E
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Figure 5-35. Pressure Limiter Adjustment
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Displacement Limiter Adjustment

If your pump has displacement limiters, you will find them on
either servo cover. You can limit forward and reverse displace-
ment independently.

NOTE:

Displacement limiters are not pre-set by the factory. We
install them as far as possible without contacting the servo
piston. Limiting displacement requires clockwise adjust-
ment of the limiting screw.

A CAUTION

BEFORE ADJUSTING THE DISPLACEMENT LIMITER, MARK THE POSITION OF
THE SERVO CYLINDER. BE SURE THE SERVO CYLINDER DOES NOT TURN WHEN
SETTING THE DISPLACEMENT LIMITER LOCKNUT.
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Loosen the locking nut.

4mm

Locknut

@ 13 mm

23 N'm [17 Ibf+ft]

Rotate the adjusting screw to achieve the desired maxi-
mum displacement. Set the adjusting screw against the
servo piston by feel before counting turns. Refer to the
table below for change per turn. Clockwise rotation
decreases displacement, counter clockwise rotation
increases it. Adjustment is possible from zero to maxi-
mum.

After establishing the desired maximum displacement
setting, hold the adjusting screw while torquing the
locknut to the value in the table below.

Test operation of the vehicle/ machine to verify proper
maximum speed of vehicle/work function.

Table 5-16. Displacement Limiter Adjustment Data

Displacement

Locknut wrench size
and torque

Adjusting Screw Size

approximate
displacement change
per revolution of
adjusting screw

45 13mm23Nm[171b.ft.] 4mminternal hex 5.1m3[0.3Tin3]
53 13mm23Nm 4mminternal hex 6.0cm3[0.37in3]
[171b.ft.]
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Control Neutral Adjustment

NOTICE

ADJUSTMENT OF THE EDC IS VERY SENSITIVE. BE SURE TO HOLD THE HEX
WRENCH STEADY WHILE LOOSENING THE LOCKNUT. TOTAL ADJUSTMENT IS
LESS THAN 120 DEGREES.

All functions of the Electric Displacement Control (EDC) are
preset at the factory. Adjust the pump to neutral with the
pump running on a test stand or on the vehicle/machine with
the prime mover operating. If adjustment fails to give satisfac-
tory results, you may need to replace the control or coils. Refer
to Control Solenoids in this section.

A WARNING

UNINTENDED MOVEMENT OF THE MACHINE OR MECHANISM MAY CAUSE
INJURY TO THE TECHNICIAN OR BYSTANDERS. TO PROTECT AGAINST UNIN-
TENDED MOVEMENT, SECURE THE MACHINE OR DISABLE/ DISCONNECT THE
MECHANISM WHILE SERVICING.

1. Install a 50 bar [1000 psi] gauge in each of the two servo
gauge ports (M4and M5). Disconnect the external con-
trol input (electrical connections) from the control. Start
the prime mover and operate at normal speed.

Locknut

)13 mm

[ 12 Neom [9 Ibf+ft]

Adjusting screw

© 4mm

Servo pressure gauge port M4
0-50 bar [0 - 1000 psi]

3/16in

E 19 N*m [14 Ibf-ft]

Servo pressure gauge port M5
@ 0-50 bar [0- 1000 psi]
3/16in

[e] 19N-m [14 Ibf-ft]

2, Use a 4mm internal hex wrench to hold the neutral
adjusting screw (D015) stationary while loosening the
locknut (D060) with a 13mm wrench.

3. Observe pressure gauges. If necessary, turn adjusting
screw (D015) to reduce any pressure differential.

3121259

4. Rotate the neutral adjusting screw (D015) clockwise
until the pressure increases on the gauge. Note the
angular position of the wrench. Then rotate the neutral
adjusting screw counter clockwise until the pressure
increases by an equal amount on the other gauge. Again
note the angular position of the wrench.

Solenoid shaft —
Control spcﬁ

OO

Adjusting
screw

adjustment
less than 120°

lllustration shows how cam on adjusting pin
rotates to adjust for neutral position after pump
is re-installed.

Figure 5-36. Neutral Adjustment (EDC) - Bot-
tom View

5. Rotate the neutral adjusting screw clockwise half the
distance between the wrench positions noted above.
The gauges should read the same pressure, indicating
that the control is in its neutral position.

6. Hold the neutral adjusting screw stationary and tighten
the lock nut (D060).Torque to 10 Nm [7 Ib.ft.]. Do not
over torque the nut.

7. When the neutral position is set, stop the prime mover,
remove the gauges, and install the gauge port plugs.
Reconnect the external control input.

NOTE: A small pressure differential of 1.5 bar [22 psi] or less is
acceptable. Zero differential is usually not possible.
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Mechanical Neutral Adjustment

SERVO ADJUSTMENT

1.

Run prime mover at 1800 min rpm.

2. If using a PWM signal, ensure the signal is off. Check the
servo pressure gauges. Ensure the differential between
M4 and M5 is less than 1.5 bar [22 psil.

3. Using a3/4in hex deep socket, unthread both servo cyl-
inders 2-3 turns.This step ensures the servo cylinders
have no contact with the servo piston.

| 7@
E350
E300
Servo can O Serv'o can
locking plate ockmg bolt

=
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Stroke the pump by turning the control eccentric screw
(or supplying current to solenoid C1) until the servo
pressure at port M4 is 1 to 2 bar [14- 29 psi] greater than
at port M5 and the system pressure gauges indicate dis-
placement. Pressure should be greater at port MA for
clockwise rotation, or MB for counter clockwise rotation.
This also indicates the servo piston is in contact with the
servo cylinder on side M5.

Slowly thread the servo cylinder on the M5 side in until
the system pressure differential starts to decrease. Main-
tain servo pressure differential between 1-2 bar [14-29
psi] during this step. Continue turning the servo cylinder
in until the system pressure differential (between ports
MA/MB) is less than 1.5 bar [22 psi]. This procedure sets
the servo and swashplate to mechanical neutral on the
M5 side.

To complete setting neutral, repeat steps 1-5 but stroke
the pump in the opposite direction by turning the
eccentric screw in the opposite direction, or by supply-
ing current to solenoid C2. Reverse gauge locations (M4
for M5, MB for MA) from those stated above since the
pump is now stroking the other direction.

7.

Remove all gauges and replace gauge port plugs. You
can find wrench sizes and plug torques in the Plug size
and torque chart.

SERVO ADJUSTMENT SIDE M4

Run prime mover at 1800 rpm.

If using a PWM signal to set mechanical neutral, start
with the electronic control testing tool off (no current to
either solenoid). Check to be sure the servo pressure dif-
ferential is less than 1.5 bar [22 psi]. Reference Control
Neutral Adjustment.

Turn neutral adjust excenter screw (or supply current to
solenoid C2) until the servo pressure at port M5 is 1 - 2
bar [14- 29 psi] greater than at port M4.

The system pressure differential must be greater than
zero and the pressure at port A (B for clockwise rotation)
must be greater than the pressure at port B (A for clock-
wise rotation). This step ensures the servo is in contact
with the servo cylinder on side M4.

Slowly turn in the servo cylinder on the M4 side until the
system pressure differential starts to decrease. The servo
pressure differential must be maintained between 1-2
bar [14-29 psi] during this step. Continue turning in the
servo cylinder until the system pressure differential is
less than 1.5 bar [22 psil. This procedure sets the servo
and swashplate to mechanical neutral.

VERIFY NEUTRAL SETTING

1.

If using a PWM signal to set mechanical neutral, check
that servo pressure differential is less than 1.5 bar [22
psil. Refer to Control Neutral Adjustment.

To verify mechanical neutral, provide current to solenoid
C1,0r turn neutral adjust excenter screw, until the servo
pressure differential is 3 bar [43 psi]. The system pres-
sure differential must be below 1.5 bar [22 psil. Repeat
test on solenoid C2 side.

The current required to set the servo pressure differen-
tial to 3 bar [43 psi] should be the same for each sole-
noid. Refer to TS-392.

If using neutral adjust excenter screw to set mechanical
neutral, reset control neutral.
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Removing the Pump

Before working on the pump, thoroughly clean the outside. If
the pump has an auxiliary pump attached, remove both
pumps as a single unit. Tag and cap all hydraulic lines as they
are disconnected, and plug all open ports to ensure that dirt
and contamination do not get into the system.

A CAUTION

CONTAMINATION CAN DAMAGE INTERNAL COMPONENTS AND VOID THE MAN-
UFACTURER'S WARRANTY. TAKE PRECAUTIONS TO ENSURE SYSTEM CLEANLI-
NESS WHEN REMOVING AND INSTALLING SYSTEM LINES.

DISASSEMBLY, INSPECTION, ASSEMBLY

1. With the prime mover off, thoroughly clean all dirt and
grime from the outside of the pump.

2. Tag, disconnect, and cap each hydraulic line connected
to the pump. As hydraulic lines are disconnected, plug
each open port, to ensure that dirt and contamination
do not get into the pump.

3. Remove the pump and its auxiliary pump (if applicable)
as a single unit.

NOTE: Be careful, do not damage solenoids and electrical connec-
tions when using straps or chains to support the pump.

4. Ensure the work surface and surrounding area are clean
and free of contaminants such as dirt and grime.

5. Inspect the system for contamination.

6. Look at the hydraulic fluid for signs of system contami-
nation, oil discoloration, foam in the oil, sludge, or metal
particles.

7. Before replacing the pump, replace all filters and drain
the hydraulic system. Flush the system lines and fill the
reservoir with the correct, filtered hydraulic fluid.

8. Fill the pump with clean, filtered hydraulic fluid.

9. Attach the pump to the prime mover. Torque mounting
screws according to the manufacturers recommenda-
tion.

10. Replace all hydraulic lines. Ensure the charge inlet line is
filled with fluid.
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Electric Control Module

NOTE:

Remove plug on top of control to ensure the swashplate
feedback pin is properly positioned in the center of the con-
trol module when installing control.

REMOVAL, INSPECTION, REASSEMBLY

Refer to Figure 5-37., Control Module Removal/Installation.

1.

NOTE:

Using a 5 mm internal hex wrench, remove the six cap
screws (D250).

Remove the control module and gasket (D150). Discard
the gasket.

If necessary, remove orifices (F100) using a 3 mm inter-
nal hex wrench. Tag and number them for reinstallation.

Inspect the machined surfaces on the control and top of
the pump. If you find any nicks or scratches, replace the
component.

Ensure you install dowel pins (D300) in housing before
installing control.

Install a new gasket (D150).

If you removed screen (D084), install a new one. Install
with the mesh facing outward (see drawing).

D084 —__

Correct screen
orientation

Incorrect screen
orientation

If previously removed, install orifices (F100) using a 3
mm internal hex wrench. Torque to 2.5 Nm [1.8 Ib.ft.].

Install the control module and six cap screws (D250).

Using a 5 mm internal hex wrench, torque the cap
screws (D250) to 13.5 Nm [10 Ib.ft.].
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D050 (3X)

4mm

Torque sequence

F100 (2X)
3mm
2.5N-

m =

[1.8 Ibfeft]

13.5 N'm
[10 Ibf-ft]

D050 (3X)
4 mm
5N-m

/ [4 Ibf-ft]

i,
&

Figure 5-37. Control Module Removal/Installation

Control Solenoids

REMOVAL, INSPECTION, REASSEMBLY

1.
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Disconnect electrical connection and remove the three
cap screws (D050) using a 4 mm internal hex wrench.

Remove the solenoid (D025) and O-ring (D025A). Dis-
card the O-ring.

If necessary, remove the coil using a 12 point 26 mm
socket.

Inspect the machined surface on the control. If you find
any nicks or scratches, replace the component.

Lubricate new O-ring (D025A) using petroleum jelly and
install.

Install solenoid with three cap screws (D050) using a 4
mm internal hex wrench. Torque screws to 5 Nm [4
Ib.ft.].

Install coil using a 12 point 26 mm socket. Torque coil
nut to 5 Nm [3.7 ft.Ibs.].

8.

Reconnect electrical connections and test the pump for
proper operation.

Shaft Seal, Roller Bearing and Shaft Replacement

A CAUTION

DO NOT DAMAGE THE HOUSING BORE, SHAFT OR BEARING WHEN REMOVING
THE SHAFT AND SHAFT SEAL.

The shaft assembly is serviceable without disassembling the
pump. Orient the pump on the work surface so the shaft is
pointing to the side.

REMOVAL, INSPECTION, ASSEMBLY

1.

Unwind the spiral ring (J300) from the housing to
release the shaft/seal/bearing subassembly.

Pry on the lip of the seal carrier (J275) to dislodge it from
the pump. Remove the seal carrier. Remove and discard
O-ring (J260). Press the seal (J250) out of the carrier and
discard.
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Pull the shaft (J100) with bearing (J150) out of the
pump. If necessary, tap lightly on the shaft to dislodge it
from the cylinder block. C

Remove the retaining ring (J200) using retaining ring
pliers. Press the bearing off the shaft.

Inspect the shaft journals for wear, scratching, and pits.
Check the splines for fretting; replace if damaged.
Rotate the bearing, if it does not rotate smoothly,
replace it.

Press the bearing (J150) onto the shaft (J100) and
replace the retaining ring (J200). Ensure the retaining
ring diameter is less than 38.84 mm [1.53 in] when
installed on the shaft.

Install the shaft/bearing assembly into the pump.

Lubricate and install a new O-ring (J260) onto seal car-
rier (J275). Press a new seal (J250) into the seal carrier.

10.

Press the seal until it is flush within +0.12mm [0.005 in]
or -0.72 mm [0.0028 in] of the inside lip of the carrier as
shown below.

Press flush to this surface
Ponz mm [ 0.005 in] /-0.72 mm [ 0.028 in]

O Y

Cover the shaft with a protective sleeve while installing
the seal carrier. Hand press the seal carrier into the hous-
ing. Ensure the seal carrier clears the spiral ring groove
in the housing. Remove the protective sleeve.

Wind the spiral ring into the housing. Ensure the inside
diameter of the spiral ring is greater than 68 mm [2.677
in] after installation.

_— Protective
sleeve

[T
Ol 7
OOF

Figure 5-38. Shaft assembly

3121259
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Charge Check/ HPRV

REMOVAL, INSPECTION, ASSEMBLY

1. Using a hex wrench shown in the table below, remove
the HPRVs (L1 50). Remove and discard the O-rings
(L060) and backup rings (L068).

L100/L200
22 mm

110 Nem
[81 Ibf-ft]

2. Inspect the sealing surfaces in the pump for nicks or
scratches. Check the valves for damage. Replace any
damaged components.

3. Lubricate and install new backup rings (L068) and O-
rings (L060).

4. |Install HPRVs. Torque to the value in the table below.

5. Operate the vehicle/machine through full range of con-
trols to ensure proper operation. Check for leaks.

5-74

Charge Pressure Relief Valve

Replace the charge pressure relief valve (V010) as a complete
unit. Do not attempt to repair the internal components of the
valve. Torque to 52 Nm [38 |b.ft.]. See Charge Pressure Relief
Valve Adjustment for adjustment instructions.

REMOVAL, INSPECTION, ASSEMBLY

1. Using a 22 mm wrench, remove the charge pressure
relief valve (V010). Discard seal (V024).

@

[38 Ibf-ft]

2. Inspect the sealing surfaces of the pump for nicks or
scratches.

3. Lubricate and install new seal (V024).

4. |Install the charge pressure relief valve. Torque to 52 Nm
[38 Ib.ft.].

5. Operate vehicle/machine through full range of controls
to ensure proper operation.
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Pressure Limiter Valve Replacement

Replace the pressure limiter valve as a complete unit. Do not
attempt to repair individual components. See Pressure limiter
adjustment for adjustment instructions.

REMOVAL, INSPECTION, ASSEMBLY

1. Using a 14 mm wrench, remove the pressure limiter
valve (L100). Discard O-ring.

L300

[] 14 mm

30 Nem [22 Ibf+ft]

L400

[] 14 mm

30 Nem [22 Ibf-ft]

2. Inspect the sealing surfaces of the pump for nicks or
scratches.

3. Install new O-ring. Lubricate O-ring with petroleum jelly.

4. Replace pressure limiter valve. Torque to 30 Nm [22
Ib.ft.].

5. Operate pump at full range of controls to ensure proper
machine operation. Pressure limiter is available as com-
plete unit only. O-ring is available separately.

3121259

5.4 GEARPUMP

Disassembly

Prior to proceeding with disassembly, it may be necessary to
prepare some subassemblies separately.

The details for preparing each subassembly are given in the
following section.

Also, some general recommendations are given below.

CLEANLINESS

Cleanliness is a primary factor for reliable pump performance.
Wash the outside of the pump thoroughly before disassembly
and all pieces prior to assembly. Cleaning parts with clean
shop solvent and air drying is usually adequate.

LUBRICATION OF MOVING PARTS
During assembly, it is imperative to provide lubrication with

clean hydraulic oil to all the running parts of the pump.

It is also necessary to coat the seals with grease. The absence
of lubrication during assembly can cause the unit to seize after
a few minutes of running.

CARE OF SURFACE TREATMENT

Be careful when handling all the internal surfaces, especially
bearings, gears, and body faces. Do not touch or score them
with metal tools or cutting edges.

5-75



SECTION 5 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

MARKING THE PARTS

Mark the parts before completely disassembling a pump. The
marks allow components to be reassembled in the same rela-
tive position. This action should be applied to the body, bear-
ings, and gears. Scribing, bluing, or using a felt tip pen to mark
the outside of the body on the inlet side is suggested to indi-
cate the relative position of the front flange and the rear cover
to the body. Mark the bearing blocks also on the inlet side and
the gears position relative to each other. DO NOT scribe inter-
nal surfaces.

PROCEDURE
1. Clamp the unit.
Clamp the unit in a vice from the flange side.

Make sure the vice jaws are clean and have smooth sur-
faces to prevent damage to the pump.

Clamping the pump on the body is not recommended
because serious damage to the surfaces, on which the
ports are located, may occur.

2. Remove capscrews.
Use a 17 mm socket wrench and loosen the four cap-
screws on the cover. Next completely unscrew the cap-

screws and remove them.

Inspect the threads of the capscrews for damage.
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Remove socket head capscrews.

Using a 4 mm internal hex wrench, loosen and remove
the two small socket screws placed in the center of the
cover. Repeat the same operation for the corresponding
screws on the rear flange.
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Snap Ring

Shaft Seal

Outer Seal

Bearing Block Assembly X /&
Drive Gear J:
Body (Housing) ﬁ I
Rear Cover \ 2

N

Pressure Seal

\;\y\ SANND o

X — X

\

\
NANNY X
NS, 9

o
Teflon Backup Ring \ \
Dowel Pin

Idler Gear

s
5%

Front Flange

Capscrew

Figure 5-39. Gear Pump Cutaway
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4.

5.

5-78

Remove front flange.

Place the pump on the table and slowly remove the
front flange.

Be careful not to damage the shaft seal when removing
the flange. Avoid contact of the shaft seal lips with key-
way edges (in tapered and parallel shafts) or splined
shaft teeth.

Inspect the front flange and seal area.

Clean with shop solvent, dry, and set aside.

Remove rear cover.

Clean with shop solvent, dry, and set aside.

Visually inspect rear cover and seal area.

6.

Remove bearing blocks and gears.

Place the pump on its side and carefully remove the
bearing block and gear set. To accomplish this, hold the
pump body and push with your fingers on the rear bear-
ing block.

Mark the relative positions of the gear mesh (drive gear
tooth to idler gear tooth) and the bearing blocks to the
body so they can be reassembled in the same position.

Remove pressure seals.

Check the seal quality. Replacement is recommended
whenever there are burrs, evidence of extrusion, or
marks caused by overheating. If the seals need to be
replaced, carefully remove them from the flange cover,
beginning with the backup ring and then the pressure
seal.

NOTICE

IMPORTANT: DO NOT USE TOOLS WITH SHARP EDGES TO REMOVE THE SEALS,
AS DAMAGE TO THE COVER CAN RESULT.

After removal, dispose of damaged seals.

( Teflon Backup Ring

Pressure Seal
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8. Remove Outer O-Ring Seal 10. Remove the shaft seal.
Check the quality of this seal. If necessary, replace it. Fol- Check the shaft seal quality and remove if necessary.
low the same removal recommendations given in step
7} To remove, pry the bottom of the shaft seal and force it

out while rotating the flange to lift it out evenly.
After removal, discard the damaged seal.

Do not use the flange pilot to gain leverage, damage

NOTICE may result. Use a plastic rod or wooden dowel as a ful-

DO NOT USE TOOLS WITH SHARP EDGES TO REMOVE THE SEALS, AS DAMAGE crum.
T0 THE COVER CAN RESULT.

After removal, dispose of damaged seal.

9. Remove the snap ring.

Place the flange on the work surface. Using internal snap ASSEMBLY

ring pliers, remove the snap ring.
1. Prepare the seals.

Have the entire seal kit available.

Lightly coat all seals with seal grease. The grease is
needed to adhere the seals to their grooves.

NOTICE

DO NOT INSTALL DRY SEALS.
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2.

5-80

Install shaft seal into front flange.

Prepare the flange and shaft seal by lightly.

lubricating with grease.

Seat the seal in the flange by hand. Then, using the shaft
seal installation tool (shown on page 52), press the seal

until the tool stops on the flange. This will insure the seal
is inserted to the proper depth.

Install snap ring.

Install the snap ring using internal snap ring pliers.
Ensure the snap ring fits securely in its groove. This is
necessary to retain the shaft seal.

Install pressure seals.

Prepare the pressure seals by lightly lubricating them
with grease.

Install pressure seals into the grooves on the front flange
and rear cover. Then install the teflon backup ring.

Ensure that the seals are located in the grooves, as
shown.

Teflon Backup Ring

et =

Pressure Seal

o
-

Prepare the body.

Clean the body.

Inspect the internal and mating surfaces. Ensure the sur-
faces are free of burrs and scratches. Check both the

bearing block mating surface and the cut-in path. The
cut-in path should be no deeper than 0.1 mm (0.004 in).

3121259



SECTION 5 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

Install outer seal.
Prepare the outer seal by lightly lubricating with grease.

Install outer seals in the grooves on both sides of the
body.

f

Prepare the bearing blocks.

Clean the two bearing blocks.

Inspect the flat surfaces of the bearing blocks for burrs
or scratches on the edges. If necessary, remove burrs

with very fine emery paper. Then rewash the bearings.

Inspect the DU™ bushings for wear. There should be no
bronze showing.

Using clean hydraulic oil, lubricate the internal and
external surfaces of the bearing blocks.

7. Prepare the gears. 5 %

A CAUTION

THE GEAR SURFACES ARE SUPERFINISHED. RESIDUE ON HANDS AND FINGERS
MAY BE CORROSIVE TO THIS SURFACE. DO NOT TOUCH.

Carefully clean the two gears. If the gears are new, wash
them with shop solvent to remove any anticorrosive
grease on the surfaces.

Inspect the journals and the flat faces on the top and
bottom of the gears. Ensure these surfaces are free from
burrs or scratches. If scratches or burrs are found, clean
them with a flat stone and/or very fine emery paper.
Rewash the gears after this operation.

.
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Assemble the bearing blocks and gears.
Lubricate the journals and the gear faces.

Assemble the bearing blocks and gears. Ensure that the
recessed bearing faces are installed adjacent to the gear
faces. Align all assembly marks made during disassem-
bly. Ensure the front and rear bearing blocks occupy the
same location with respect to the housing as before dis-
assembly. Ensure that the relative position of the gear
mesh is maintained as before disassembly. Misalign-
ment of the gear teeth may increase operating noise.
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10.

11.

5-82

Install the gear block assembly.

Install the bearing block and gear assembly into the
body cavity. Align the assembly marks to ensure that the
gear block assembly is installed with the same orienta-
tion as before disassembly.

Clean the mating surfaces.

Remove any excess lubrication and grease from the mat-
ing surfaces of the pump body. Ensure that these sur-
faces are dry and free of contamination before moving
on to the next step.

12,

Install the dowel pins.

Install four 5 mm dowel pins into the proper cavities on
both sides of the body (refer to the illustration below).
Swab the pins with assembly grease or petroleum jelly
to retain them during assembly.

Do not install dowel pins to the rear cover or flange, as
one of them may drop inside the pump during assem-
bly.
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13.

14.

Clean the mating surfaces.

Remove any excess lubrication and grease from the mat-
ing surfaces of the front flange and rear cover. Ensure
that these surfaces are dry and free of contamination
before moving on to the next step.

Ensure the pressure seals are seated properly after this
operation.

Install Rear Cover.

Mount the cover on the body. Ensure the arrow on the
back is oriented properly. The arrow should be:

« In the same direction as the flow if the unit is a pump.

« Against the direction of the flow if the unit is a unidi-
rectional motor.

- If the unit is a bidirectional motor the arrow does not
appear on the cover.

Ensure that all the pressure seals stay in place during
this operation.

Inlet For
Uni-
Directional
Motor

3121259

15.

16.

Prepare pump for front flange assembly.
Place the pump with the rear cover downwards.

Ensure that the assembly marks on the bearing block /
body are properly aligned.

Install the front flange.

Install a protective sleeve over the shaft. The sleeve is
used to protect the shaft seal from damage by the shaft
splines / keyway during front flange assembly.

Install the flange onto the body, then remove the pro-
tective sleeve.

Ensure that the seals remain seated in their grooves dur-
ing this operation.
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17. Torque sequence. 18. Install socket head capscrews.
Install capscrews. While observing the torque sequence Using a 4 mm internal hex wrench, install the socket
shown, pre tighten the capscrews. Then, using a torque head capscrews to the front flange and rear cover.

wrench, tighten them to the proper torque.
Torque 2.5-3.4 Nm (22-30 ft.Ibs.).

Torque 44-54 Nm (32-40 ft.Ibs.).

If used, install new o-ring to flange pilot.
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Troubleshooting

Table 5-17. Troubleshooting

Low or No Flow From Gear Pump

Item
1. Checkoillevelinreservoir.
2. (Checkinputspline condition.
3. Checkpressureat pumpinlet. Recommendedinlet
pressure:0.8t0 3.0 barabsolute. 0.6 Minimumat
coldstart.

4. Checkcondition of gear faces and bearing blocks.

5. Checkbushings.

Description
Insufficient oil to supply gear pump.
Inputshaft broken or stripped.

Clogged suctionfilter orinlet screen.

Scored bearing block and gear faces will reduce pump effi-
ciency.

Overpressure of gear pump will causeidler gear bushing to
fail.

Action
Fill reservoir to proper level.
Repair or replace gear pump.

Replacefilter or clean suctionscreen.

Repair or replace gear pump.

Repair or replace gear pump.

Excessive Noise

Item
1. Checkoillevelinreservoir.
2. Checkinletlineforleaks.
3. Checkpressureatpumpinlet.

Recommendedinlet pressure: 0.8 t0 3.0 bar absolute. 0.6
Minimum at cold start.

Description
Excessive air will cause cavitation sound.
Excessive air will cause cavitation sound.

Lowerthan normalinlet pressure causes excessive pump
noise.

Action
Fill reservoirto proper level.
Repairinletline.

Returninlet pressure torecommended levels.

External Leakage

Item
1. Checkforpinched o-rings or backup ring seal.

2. Checkpressure seals.

Description

Pinched seal will allow leakage.

Damage to pressure seals s typically caused by reduced
"stack-up"in the pump assembly. This may be due to
under-torqued assembly fasteners, or more commonly is
attributed to excessive wear on the bearing blocks.
Reduced "stack-up" will affect seal efficiency possibly to
the point of seal extrusion.

Action
Replace pinched seal.
Inspect condition of bearing blocks. If they are found to be
worn, repair or replace the pump.

Ifbearing blocks are notworn, replace pressure sealsand
re-torque pump assembly fasteners.
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5.5 PRESSURE SETTING PROCEDURE

5-86

P1 Main relief valve

This is a solenoid valve and relief valve all in one. The
relief portion is pre-set and non adjustable. The car-
tridge is located on the “T” port face of the valve block.
This cartridge is the solenoid valve located at the top on
that face. To check, install a pressure gauge at port “M1”.
Activate lower lift up. At the end of stroke, the pressure
read should be 2500 psi, +/- 150 psi. If the boom cannot
be raised to full extension, remove the hose from port
“#6". Plug and cap. This is non adjustable, so if the setting
is not correct the valve cartridge will need replaced.

P2 Main relief valve

This is a solenoid valve and relief valve all in one. The
relief portion is pre-set and non adjustable. The car-
tridge is located on the tank port face of the valve block.
This cartridge is the solenoid valve located just above
the “T” port. To check, install a pressure gauge at port
“M2". Activate telescope in, or remove the hose from
port “P4" Plug and cap. The pressure read should be
3000 psi, +/- 150. This is non adjustable, so if the setting
is not correct the valve cartridge will need replaced.

Swing relief valve

The swing relief valve is adjustable and is located on the
“T" port face of the valve block. The relief valve is located
right next to the “T" port. To check, install a pressure
gauge at port “MS". Activate swing until the turn-table is
bottomed out at the stop. You can also remove the hose
from port “5", plug and cap. Activate swing right. You
should read 1000 psi +/-100. To increase, turn clockwise.
To decrease, turn counter-clockwise.

Steer relief valve

The steer relief valve is adjustable and is located on the
“T" port face of the valve block. The steer relief valve is
located right next to the swing relief valve. To check,
install a pressure gauge at port “M2". Activate steer right.
You should read 2500 psi +/-100. To increase, turn clock-
wise. To decrease, turn counter-clockwise.

Platform level up relief valve

This relief valve is adjustable and is located on the valve
manifold inside the tower upright boom. Install a pres-
sure gauge at port “M1” of this valve. Remove the hose
from port L1 located on the bottom of the valve. Plug
and cap. The relief valve is located above port “T2" Acti-
vate level up. The pressure read should be 2800 psi +/-
100. To increase, turn clockwise. To decrease, turn coun-
ter-clockwise. Re-hose port L1.

Platform level down relief valve

This relief valve is adjustable and is located on the valve
manifold inside the tower upright boom. Install a pres-
sure gauge at port “M2" of this valve. The relief valve is
located above port “P2". Activate level down. The pres-
sure read should be 1400 psi +/-100. To increase, turn
clockwise. To decrease, turn counter-clockwise.

5.6 OILSAMPLING

See Figure 5-40., Oil Sampling Port.

This machine is equipped with an oil sampling valve to
allow for verification of hydraulic oil condition.

Procedure

1. Function the machine for approximately 15 minutes
operating all functions.

2. Switch the select switch to the ground controls and start
the engine.

3. Locate the oil sampling valve on the front of the main
control valve.

4. Unscrew the knurled end which is attached to the chain.

5. Place adrip pan under the spout and push in for approx-
imately 10 seconds. This should flush out the valve.

6. Open and place the sample bottle under the spout.

7. Push in on the end of the valve and fill up the bottle.

8. (Cap the bottle immediately.

9. Thread the knurled cap back onto the valve.

10. The sampleis complete.
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Figure 5-40. Oil Sampling Port
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,@ NOTES:
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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 motor con-
trol unit installed on the boom lift.

The JLG Control System provides simplicity in viewing and
adjusting the various personality settings for smooth control
of: acceleration, deceleration, creep and max.-speed for all
boom, drive, and steering functions.

The upper lift, swing, and drive are controlled by individual
joysticks, 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 controller will control current output, as programmed for
smooth operation and maximum cycle time. Speeds for all
boom functions can also be adjusted via the Personalities
menu on the Analyzer.

7

v/ 74

HELP:PRESS ENTER

EnterKey

ENTER Storesand selects Top Level, Sub

Level, anditem menus

) ————————1 Usedtomovebetween Top Level, Sub

Left &Right Arrow Keys

Analyzer Display ~ MENU:
EscapeKey —
Toreturnhome oraccess pre-
viousmenu

Up &Down Arrow Keys
 —
Value Selector <
>

Level, and item menus

——

Figure 6-1. Hand Held Analyzer
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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
beacon light, function cutout, and ground alarm. These
options may be added later but some must be programmed
into the controller when installed.

The Control System may be accessed by using a custom
designed, hand held analyzer (Analyzer Kit, JLG P/N 2901443
or separately, Analyzer, JLG P/N 1600244 & Cable, JLG P/N
1600633) which will display two lines of information at a time,
by scrolling through the program.

NOTE: Each module has a label with the JLG part number and a
serial number which contains a date code.

6.2 ANALYZER MENU STRUCTURE

There are seven levels within the Analyzer menu structure and
they are as follows;

1. HELP: PRESS ENTER
This is the default menu that appears at power up of the
Analyzer. This menu displays the current Help (fault)
message. This is intended to quickly guide the techni-
cian in the event of a fault in the JLG Control System.
This menu also displays functional interlocks. Pressing
ENTER shows Logged Help which is a record of the last
25 Help (fault) messages. Editing of information in this
menu is not possible.

2. DIAGNOSTICS
This menu provides real-time status information about
the control system as a diagnostic aid.

3. SYSTEMTEST

This menu is used to activate and then interact with the
Control System’s self-test functionality. Starting the Sys-
tem Test will cause the functionality of each device to be
tested. Outputs are energized to detect short or open
circuit conditions and digital inputs are stimulated to
simulate switching conditions. Editing of information in
this menu is not possible.

6-2

ACCESS LEVEL

This menu allows the technician to navigate between
access levels; Operator Access or Service Access. To enter
the Service access level, a five-digit code must be
entered. Powering down returns the Analyzer to Opera-
tor Access.

PERSONALITIES

This menu contains performance settings specific to the
machine. These settings are necessary to maintain func-
tions such as solenoid breakpoints and joystick engage-
ment percentages and are organized in an outline
format (see Figure 6-14., Analyzer Personalities Menu -
Sheet 2 of 3 (Software Version P2.1)). These settings can
be modified in the Service access level.

MACHINE SETUP

This menu contains machine configuration information
for the JLG Control System. Selections in this menu can
change interlock functionality and cause some Personal-
ity and Machine Setup entries to be visible or hidden.
These settings can be modified in the Service access
level.

CALIBRATIONS

This menu allows the operator to interact with the sen-
sors on the machine. These settings can be modified in
the Service access level.
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6.3 USING THE HAND HELD ANALYZER Using the Analyzer

With the machine power on and the analyzer connected prop-
erly, the analyzer will display the following:

To Connect the JLG Control System Analyzer

1. Connect the four pin end of the cable supplied with the f \
analyzer, to the motor controller module located in the
platform box or at the power module and connect the M
remaining end of the cable to the analyzer.

HELF:
NOTE: The cable has a four pin connector at each end of the cable; PRESS ENTER

the cable cannot be connected backwards.

2. Power up the Control System by turning the lower key to Esc ENTER

the platform or ground position and pulling both emer-
gency stop buttons on. % A //J

HELP:
PRESS ENTER

At this point, using the RIGHT and LEFT arrow keys, you can
move between the top level menu items. To select a displayed
menu item, press ENTER. To cancel a selected menu item,
press ESC.; then you will be able to scroll using the right and
left arrow keys to select a different menu item.

3121259 6-3
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The top level menus are as follows:

HELP

DIAGNOSTICS

SYSTEM TEST

OPERATOR ACCESS

PERSONALITIES

MACHINE SETUP

CALIBRATIONS (Service Access only)

If you press ENTER, at the HELP: PRESS ENTER display, 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 ground station,
the display will read: GROUND OK.

If ENTER is pressed again, the display moves to the following

display:
3 A\
JLG
HELP
i POMER CHCLE 020
=~ A 7~
<] >
Y
LOG (211)

1: POWER CYCLE

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
beginning, press ESC. two times. POWER CYCLE (211) indi-
cates a power up.

6-4

When a top level menu is selected, a new set of menu items
may be offered: for example:

SYSTEM
DATALOG
VERSIONS
ENGINE

OPER CONTROLS

Pressing ENTER 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
information to be changed. Refer to the flow chart for what
menus are available within the top level menus. You may only
view the personality settings for selected menus while in
Operator Access level. Remember, you may always cancel a
selected menu item by pressing the ESC. key.

Changing the Access Level of the Hand Held
Analyzer

When the analyzer is first connected, you will be in Operator
Access level which enables you to only view most settings
which cannot be changed until you enter a password to
advance to a lower level. This ensures that a setting cannot be
accidentally altered. To change the access level, the correct
password must be entered. To enter the password, scroll to the
OPERATOR ACCESS level menu. For example:

a R\

ESC ENTER

———

ACCESS LEVEL:
CODE 00000
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Press ENTER to select the ACCESS LEVEL menu. Adjusting Parameters Using the Hand Held
Using the UP or DOWN arrow keys, enter the first digit of the Analyzer
password, 3.

Once you have gained Service Access, and a personality item is

Then using the RIGHT arrow key, position the cursor to the e
selected, press the UP or DOWN arrow keys to adjust its value,

right one space to enter the second digit of the password.

for example:
Use the UP or DOWN arrow key to enter the second digit of
the password which is 33271. f N
Once the correct password is displayed, press ENTER. The M
access level should display the following, if the password was :
entered correctly: PERSONALIT!

f N SuiNG AEE

ESC ENTER

SWING:

ACCEL 1.0s
There will be a minimum and maximum for the value to
ensure efficient operation. The Value will not increase if the UP

arrow is pressed when at the maximum value nor will the

MENU: value decrease if the DOWN arrow is pressed and the value is
SERVICE ACCESS at the minimum value for any particular personality. If the
Repeat the above steps if the correct access level is not dis- value does not change when pressing the up and down
played or you can not adjust the personality settings. arrows, check the access level to ensure you are at Service

Access.
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Machine Setup

When a machine digit item is selected, press the UP or DOWN
arrow keys to adjust its value, for example:

a B\

ESC ENTER

T

f‘//

———

GROUND ALARM:
2=DRIVE

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 setting.

NOTE: Refer to Table 6-6, Machine Model Adjustment for the rec-
ommended factory settings.

NOTE: Password 33271 will give you Service Access, which will
permit you to change all machine personality settings.

6-6

There are two settings that JLG strongly recommends that you
do not change. These settings are so noted below:

DRIVE MT ELEV MAX (Driving with engine at Max
Torque and machine at maximum elevation)

DRIVE ME ELEV MAX (Driving with engine at Mid
Engine and machine at maximum elevation)

A WARNING

CHANGING THESE SETTINGS COULD ADVERSELY AFFECT THE STABILITY OF
YOUR MACHINE.

Level Vehicle Description

A WARNING

DO NOT LEVEL VEHICLE EXCEPT ON A LEVEL SURFACE.

4 A\

ESC ENTER

LEVEL VEHICLE
YES:ENTER, NO:ESC

Not available in Operator Access ENTER confirms that vehicle
is currently level, and zeroes the tilt sensor measurements.
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Table 6-1. Analyzer Abbreviations

ABBREVIATION MEANING
GND GROUND
GRN GREEN
GM GROUND MODULE
H HOURS
HW HARDWARE
HWFS HARDWARE FAILSAFE
I INor CURRENT
Joy JOYSTICK
L LEFT
LB POUND
LEN LENGTH
LIM LImIT
T LEFT
L LEVEL
M MINUTES
MIN MINIMUM
MAX MAXIMUM
M MAIN
MN MAIN
mA MAFORMILLIAMPERES
mA/s MILLIAMPERES PER SECOND
NO NORMALLY OPEN orNO
NC NORMALLY CLOSED
0 out
0/C OPENCIRCUIT
opP OPEN
0/R OVERRIDE or OUTRIGGER
0//R OVERRIDE
0sC OSCILLATING
OVRD OVERRIDE
p PLATFORM
p PRESSURE
pPCv PROPORTIONAL CONTROL VALVE
PLAT PLATFORM
PLT PLATFORM
PM PLATFORM MODULE
poT POTENTIOMETER
PRES PRESSURE
PRS PRESSURE
PT POINT
R REAR or RIGHT
REV REVERSE or REVISION
RET RETRACT

Table 6-1. Analyzer Abbreviations
ABBREVIATION MEANING
ACCEL ACCELERATE
ACT ACTIVE
A/D ANALOG DIGITAL CONVERTER COUNT
AMB. AMBIENT
ANG ANGLE
AUX AUXILIARY
BCS BOOM CONTROL SYSTEM
BM BOOMLENGTH ANGLE MODULE
BLAM BOOMLENGTH ANGLE MODULE
BR BROKEN
BSK BASKET
(AL CALIBRATION
L CLOSED
M CHASSISMODULE
CNTL (ONTROL
CNTRL CONTROL
/0 cuTout
CONT(S) CONTRACTOR(S)
COOR COORDINATED
CRKPT CRACKPOINT
(RP CREEP
r cutout
oL CYLINDER
DECEL DECELERATE
D DOWN
DN DOWN
DWN DOWN
DEG. DEGREE
DOS DRIVEORIENTATION SYSTEM
DRV DRIVE
E ERROR
E&T ELEVATED & TILTED
ELEV ELEVATION
ENG ENGINE
EXT EXTEND
F FRONT
FL FLOW
FNT FRONT
FOR FORWARD
FWD FORWARD
FSW FOOT SWITCH
FUNC FUNCTION
G GROUND
3121259
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Table 6-1. Analyzer Abbreviations

ABBREVIATION MEANING
ROT. ROTATE
RT RIGHT
S/IC SHORT CIRCUIT
SEL SELECTOR
SN SERIALNUMBER
SPD SPEED
STOW STOWED
STOWD STOWED
w SWITCHor SOFTWARE
TELE TELESCOPE
TEMP TEMPERATURE
TORQ. TORQUE
TRN TRANSPORT
i TURNTABLE
T TOWER
TURNTBL TURNTABLE
TWR TOWER
U UPPERorUP
) VoLt
VER VERSION
Vv VALVE
WIT WITNESS
YEL YELLOW

6-8
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GROUND MODULE

Figure 6-2. Control Module Location

6-9
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Figure 6-3. Ground Module - Sheet 1 of 4

3121259
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Connector Pin Function Type
1| PROPORTIONAL FUEL RACK ACTUATOR DIGITAL OUTPUT
2 | ENGINE THROTTLE ARM ACTUATOR DIGITAL OUTPUT
3| DRIVE FORWARD VALVE DIGITAL OUTPUT
4| UNUSED (GROUND) GROUND INPUT
5| UNUSED (GROUND) GROUND INPUT
6| DRIVE REVERSE VALVE DIGITAL OUTPUT
7 | OSCILLATING AXLE POWER DIGITAL OUTPUT
8 | UNUSED (GROUND) GROUND INPUT
9| MSSO SWTICH GROUND GROUND INPUT
10 | UNUSED (ECU POWER) DIGITAL OUTPUT
11 | START RELAY DIGITAL OUTPUT
12 | ENGINE GLOW PLUG RELAY DIGITAL OUTPUT
13 | APU ENABLE RELAY DIGITAL OUTPUT
14 | ENGINE COOLANT TEMPERATURE SENSOR ANALOG INPUT
15 | ENGINE OIL PRESSURE SENSOR ANALOG INPUT
16 | ENGINE SPEED SINGAL FREQUENCY | INPUT
17 | ENGINE SPEED GROUND GROUND INPUT
N J1 | 18 | ENGINE GROUND GROUND INPUT
(Natural) 19 | 2WD VALVE GROUND GROUND INPUT
20 | TRACTION LOCK/ 2WD VALVE DIGITAL OUTPUT
21 | UNUSED (TOWER ELEVATION SWITCH #2) DIGITAL INPUT
22 | GENERATOR ENABLE RELAY DIGITAL OUTPUT
23 | BRAKE VALVE DIGITAL OUTPUT
24 | UNUSED N/C N/C m
25 | UNUSED (RESERVED FOR RS-485 HIGH) SERIAL 1/0 O wL@
26 | UNUSED (RESERVED FOR RS-485 LOW) SERIAL /0
27 | BRAKE VALVE GROUND GROUND INPUT LT T 1]
28 | ANALYZER POWER VOLTAGE OUTPUT
29 | ANALYZER RS-232 RX SERIAL INPUT —
30 | ANALYZERRs-232TX SERIAL OUTPUT [ 2s ]
31 | ANALYZER GROUND GROUND INPUT o 1 L A
32 | ALTERNATOR EXCITATION DIGITAL OUTPUT E, a 3 q
33 | UNUSED (GROUND) GROUND INPUT 3 =1l &k g
34 | UNUSED (TELESCOPE RETRACT SWTICH #2) DIGITAL INPUT £ 1 F E
35 | UNUSED (CAPACITY LENGTH SWTICH #2) DIGITAL INPUT £ E T E
Connector Pin Function Type L E
1| STEER DUMP VALVE DIGITAL OUTPUT
2 | GROUND ALARM DIGITAL OUTPUT
3| UNUSED (TOWER TELESCOPE IN VALVE) DIGITAL OUTPUT —
4| TELESCOPE IN VALVE DIGITAL OUTPUT (:.:d
5 | PLATFORM LEVEL UP VALVE DIGITAL OUTPUT js teod
6 | FUEL SENSOR GROUND GROUND INPUT i1/
7 | PLATFORM LEVEL DOWN VALVE DIGITAL OUTPUT
8 | FRONT RIGHT STEER VALVE DIGITAL OUTPUT
O | TOWER LIFT DOWN / TELESCOPE IN VALVE DIGITAL OUTPUT
10 | PLATFORM ROTATE LEFT VALVE DIGITAL OUTPUT
11 | LIFT UP VALVE DIGITAL OuTPUT
12 |JIBLIFT UP VALVE DIGITAL ouTPUT
13| MAIN DUMP VALVE DIGITAL OUTPUT
14 | PLATFORM LEVEL / PLATFORM ROTATE / TELESCOPE VALVES GROUND GROUND INPUT
15 | UNUSED (TOWER TELESCOPE OUT VALVE) DIGITAL OUTPUT
16 | TELESCOPE OUT / TELESCOPE OUT DUMP VALVE DIGITAL OUTPUT
17 | TELESCOPE OUT DUMP VALVE GROUND GROUND INPUT oo
GJZ 18 | STEER DUMP VALVE GROUND GROUND INPUT LA AL
(Gray) 19 | FRONT LEFT STEER VALVE DIGITAL OUTPUT
20 | TOWERLLIFT UP / TELESCOPE OUT VALVE DIGITAL OUTPUT ™
21 | PLATFORM ROTATE RIGHT VALVE DIGITAL OUTPUT
22 |LIFT DOWN VALVE DIGITAL ouTPUT J f_@_/
23 [ JIB LIFT DOWN VALVE DIGITAL OUTPUT
24 | UNUSED (CONFIGURATION #2) DIGITAL INPUT
25 | FUEL SENSOR SINGAL ANALOG INPUT
26 | HEAD / TAIL LIGHT ENABLE RELAY DIGITAL OUTPUT
27 | GROUND ALARM / HORN OUTPUT DIGITAL OuTPUT
28 | STEER VALVE GROUND GROUND INPUT
29 | GROUND ALARM GROUND GROUND INPUT
30 | MAIN DUMP VALVE GROUND GROUND INPUT
31 | FLOW CONTROL VALVE DIGITAL OUTPUT
32 | UNUSED (REAR STEER RIGHT VALVE) DIGITAL OUTPUT
33 | UNUSED (REAR STEER LEFT VALVE) DIGITAL OUTPUT
34 | SWING LEFT VALVE DIGITAL OUTPUT
35 | SWING RIGHT VALVE DIGITAL OUTPUT
Connector Pin Function Type
1| DRIVE CURRENT FEEDBACK GROUND INPUT
2 | THROTTLE ACTUATOR CURRENT FEEDBACK GROUND INPUT
3| UNUSED (CABLE BRAKE SWITCH GROUND) GROUND INPUT
4| SWING CURRENT FEEDBACK GROUND INPUT
5| TOWER/ TELESCOPE CURRENT FEEDBACK GROUND INPUT
6 | FLOW CONTROL VALVE CURRENT FEEDBACK GROUND INPUT
33 7 | GROUND ALARM POWER VBAT OUTPUT
(Black) 8 | UNUSED (CABLE BRAKE SWITCH) DIGITAL INPUT
9 | CRIBBING ENABLE SWITCH DIGITAL INPUT
10 | UNUSED (INPUT) DIGITAL INPUT
11_| CONFIGURATION #1 DIGITAL INPUT
12 | UNUSED (+5 VOLTS) VOLTAGE | _OUTPUT 1001120431-K
13 | UNUSED (INPUT) ANALOG INPUT MAF02660
14 | LIFT CURRENT FEEDBACK GROUND INPUT

Figure 6-4. Ground Module - Sheet 2 of 4
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Connector Pin Function Type
1_| PLATFORM EMS DIGITAL INPUT
2 | PLATFORM MODE DIGITAL INPUT
3| GROUND MODE DIGITAL INPUT
4| BOOM ANGLE #1 SWITCH ANALOG INPUT
5 | SPEED SENSOR POWER VOLTAGE | OUTPUT
6 | CAN1 TERVINATOR TERM 1/0
7 | BOOM ANGLE #2 SWITCH ANALOG INPUT
8 | UNUSED (INPUT) ANALOG INPUT
9 | UNUSED (GROUND) GROUND INPUT
10 | UNUSED (TILT SENSOR GROUND) GROUND INPUT
11 | TOWER ELEVATION SWITCH DIGITAL INPUT
12 | OSCILLATING AXLE SWING SWITCH #1 DIGITAL INPUT
13 | CANTHIGH SERIAL 1/0
@J L@ 14 | GROUND MODE POWER TO PLATFORM DIGITAL INPUT
-~ =) == 15 | FOOTSWITCH DIGITAL INPUT
CLI 1] 16 | UNUSED (+5 VOLTS) VOLTAGE | _OUTPUT
17 17 | CANT TERMINATOR TERM 1/0
(Biack) 18 | CANT SHIELD GROUND INPUT
19 | IGNITION RELAY GROUND GROUND INPUT
£ ] et 20 | OSCILLATING AXLE SWING SWITCH #2 ANALOG INPUT
3 Feoc1 21 | TELESCOPE RETRACTED SWITCH #1 DIGITAL INPUT
E 4 Leced 22 | TELESCOPE CUTBACK SWITCH DIGITAL INPUT
c 3 XY 23| UNUSED (CAPACITY LENGTH SWTICH #1) DIGITAL INPUT
E ] o4 24 [CcANT LOW SERIAL 1/0
F T BERE 25 | HOURMETER GROUND GROUND INPUT
F o2 26 | UNUSED (+5 VOLTS) VOLTAGE OUTPUT
il 27 | UNUSED (+5 VOLTS) VOLTAGE | _OUTPUT
28 | TELESCOPE RETRACTED SWITCH GROUND GROUND INPUT
— 29 | GROUND DISPLAY POWER VBAT OUTPUT
S 30 | GROUND ALARM POWER VBAT OUTPUT
L = F ot ] 31 | BOOM ELEVATION SWITCH POWER VBAT OUTPUT
o 1 =t 32 | DOS SWITCH POWER VBAT OUTPUT
o ] 33| TELESCOPE RETRACTED SWITCH POWER VBAT OUTPUT
E oo 34 | TELESCOPE CUTBACK SWITCH POWER VBAT OUTPUT
E E 35 [ DOs SwITCH DIGITAL INPUT
uuuuunuluuuuuu
Lyo 0000000000 andg [ " -
TP I Connector Pin Function Type
© 1 UNUSED FREQUENCY INPUT
M 2 [uNusep FREQUENCY INPUT
3 | CAN2 HIGH (TELEMATICS) SERIAL 1/0
J12 4 | CAN2 LOW (TELEMATICS) SERIAL 1/0
(Black) 5 | CAN2 SHIELD (TELEMATICS) GROUND INPUT
6 | CAN2 TERMINATOR TERM 1/0
7 | CAN2 TERMINATOR TERM 1/0
8 | UNUSED DIGITAL INPUT
1001120431-K
MAF02670
Figure 6-5. Ground Module - Sheet 3 of 4
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3121259

Connector Pin Function Type
1| UNUSED FREQUENCY INPUT
2 | UNUSED FREQUENCY INPUT
3 [ CAN2 HIGH (TELEMATICS) SERIAL 1/0
J12 4 | CAN2 LOW (TELEMATICS) SERIAL /0
(Black) 5 | CAN2 SHIELD (TELEMATICS) GROUND INPUT
6 | CAN2 TERMINATOR TERM /0
7 | CAN2 TERMINATOR TERM 1/0
8 | UNUSED DIGITAL INPUT
Connector Pin Function Type
1 | CRIBBING ENGAGED INDICATOR DIGITAL OUTPUT
2 | SYSTEM DISTRESS INDICATOR DIGITAL OUTPUT
3 | GLOWPLUG INDICATOR DIGITAL OUTPUT
4 | ENGINE START SWITCH DIGITAL INPUT
5 | PLATFORM LEVEL DOWN SWITCH DIGITAL INPUT
6 | PLATFORM ROTATE LEFT SWITCH DIGITAL INPUT
7 | MAIN TELESCOPE IN SWITCH DIGITAL INPUT
8 |JIB LIFT DOWN SWITCH DIGITAL INPUT
9 | UNUSED (JIB LEFT SWITCH) DIGITAL INPUT
10 | TOWER LIFT UP SWITCH DIGITAL INPUT
11 | UNUSED (TOWER TELESCOPE IN SWITCH) DIGITAL INPUT
12 | HOURMETER DIGITAL OUTPUT
13 | LOW FUEL INDICATOR DIGITAL OUTPUT
14 | PLATFORM OVERLOADED INDICATOR DIGITAL OUTPUT
15 | UNUSED (BOOM MALFUNCTION INDICATOR) DIGITAL OUTPUT
16 | AUXILIARY POWER / FUNCTION ENABLE SWITCH DIGITAL INPUT
17 | PLATFORM LEVEL UP SWITCH DIGITAL INPUT
BJI4 18 | PLATFORM ROTATE RIGHT SWITCH DIGITAL INPUT
(Blue) 19 |JIB LIFT UP SWITCH DIGITAL INPUT
20 | UNUSED (JIB RIGHT SWITCH) DIGITAL INPUT
21 | TOWER LIFT DOWN SWITCH DIGITAL INPUT
22 | UNUSED (TOWER TELESCOPE OUT SWITCH) DIGITAL INPUT
23 | LIFT UP SWITCH DIGITAL INPUT
24 | UNUSED (BATTERY VOLTAGE) VBAT OUTPUT
25 | SWITCHES POWER VBAT OUTPUT
26 | BATTERY LOW / NOT CHARGING INDICATOR DIGITAL OUTPUT
27 | UNUSED (OUTPUT) DIGITAL OUTPUT
28 | ENGINE HIGH COOLANT TEMPERATURE INDICATOR DIGITAL OUTPUT
29 | ENGINE LOW OIL PRESSURE INDICATOR DIGITAL OUTPUT
30 | TELESCOPE OUT SWITCH DIGITAL INPUT
31 | INDICATORS GROUND GROUND INPUT
32 | UNUSED (GROUND) GROUND INPUT
33 | LIFT DOWN SWITCH DIGITAL INPUT
34 [ SWING LEFT SWITCH DIGITAL INPUT
35 | SWING RIGHT SWITCH DIGITAL INPUT

1001120431-K

MAF02680

Figure 6-6. Ground Module - Sheet 4 of 4
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CONNECTOR PIN T FUNCTION
J 1 MODULE GROUND GROUND
8 2 MODULE POWER BATTERY VOLTAGE
CONNECTOR PIN IT FUNCTION
1 LIFT / SWING JOYSTICK POWER SUPPLY VOLTAGE
2 LIFT CENTER TAP INPUT
3 LIFT SIGNAL INPUT
J5 4 SWING SIGNAL INPUT
NATURAL 5 SWING CENTER TAP INPUT
6 UNUSED INPUT
7 LIFT / SWING JOYSTICK GROUND GROUND
8 UNUSED (GROUND) GROUND
CONNECTOR PIN T FUNCTION
1 DRIVE / STEER JOYSTICK POWER 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 GROUND GROUND
8 UNUSED (GROUND) 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 POWER BATTERY VOLTAGE
5 GENERATOR SWITCH POWER BATTERY VOLTAGE
6 UNUSED (JIB BLOCK LIMIT SWITCH POWER) BATTERY VOLTAGE
7 SKYGUARD POWER BATTERY VOLTAGE
8 FOOTSWITCH DISENGAGE DIGITAL INPUT
9 GENERATOR SWITCH DIGITAL INPUT
10 UNUSED (+7 VOLTS) +7 REFERENCE VOLTAGE
1" UNUSED ANALOG INPUT
12 UNUSED ANALOG INPUT
13 UNUSED ANALOG INPUT
14 UNUSED (GROUND) GROUND
15 UNUSED (+7 VOLTS) +7 REFERENCE VOLTAGE
16 LSS GROUND GROUND
17 UNUSED (JIB BLOCK LIMIT SWITCH) HS DIGITAL INPUT
J7 18 SKYGUARD INPUT #1 SWITCH HS DIGITAL INPUT
BLACK 19 PLATFORM ALARM LAMP OUTPUT
20 PLATFORM ALARM GROUND GROUND
21 UNUSED (PLATFORM LEVEL UP VALVE) ME DIGITAL OUTPUT
22 UNUSED (PLATFORM LEVEL DOWN VALVE) ME DIGITAL OUTPUT
23 VALVES GROUND GROUND
24 SKYGUARD GROUND GROUND
25 JIB UP VALVE ME DIGITAL OUTPUT
26 JIB DOWN VALVE ME DIGITAL OUTPUT
27 UNUSED (JIB RIGHT VALVE) ME DIGITAL OUTPUT
28 UNUSED (JIB LEFT VALVE) ME DIGITAL OUTPUT
29 OPTION GROUND GROUND
30 CAN LOW CAN LOW
31 CAN HIGH CAN HIGH
32 CAN SHIELD CAN SHIELD
33 PLATFORM ROTATE LEFT VALVE ME DIGITAL OUTPUT
34 PLATFORM ROTATE RIGHT VALVE ME DIGITAL OUTPUT
35 UNUSED (GROUND) GROUND
1001118412-F
MAF03020
Figure 6-7. Platform Module - Sheet 1 of 2
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CONNECTOR PIN ASSIGNMENT FUNCTION
1 UNUSED (JIB RIGHT SWITCH) DIGITAL INPUT
2 UNUSED (JIB LEFT SWITCH) DIGITAL INPUT
3 UNUSED (POWER) HS DIGITAL INPUT
4 DOS OVERRIDE SWITCH HS DIGITAL INPUT
5 UNUSED 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 UNUSED (BROKEN CABLE INDICATOR) LAMP OUTPUT
" PLATFORM OVERLOADED INDICATOR LAMP OUTPUT
12 500/600 LB CAPACITY INDICATOR LAMP OUTPUT
13 1000 LB CAPACITY INDICATOR LAMP OUTPUT
14 DOS INDICATOR LAMP OUTPUT
15 GENERATOR ON INDICATOR LAMP OUTPUT
16 SOFT TOUCH / SKYGUARD INDICATOR LAMP OUTPUT
17 GLOW PLUG ENGAGED INDICATOR LAMP OUTPUT
J2 18 INDICATOR GROUND GROUND
GRAY 19 UNUSED (LOW BATTERY INDICATOR) LAMP OUTPUT
20 UNUSED LAMP OUTPUT
21 LOW FUEL INDICATOR LAMP OUTPUT
22 1/4 FUEL LEVEL INDICATOR LAMP OUTPUT
23 3/4 FUEL LEVEL INDICATOR LAMP OUTPUT
24 1/2 FUEL LEVEL INDICATOR LAMP OUTPUT
25 INDICATOR GROUND GROUND
26 ANALYZER POWER ANALYZER POWER
27 ANALYZER GROUND ANALYZER GROUND
28 ANALYZER RX ANALYZER RX
29 ANALYZER TX ANALYZER TX
30 UNUSED (POWER) BATTERY VOLTAGE
31 SOFT TOUCH POWER BATTERY VOLTAGE
32 LSS POWER BATTERY VOLTAGE
33 OPTION POWER BATTERY VOLTAGE
34 UNUSED (POWER) BATTERY VOLTAGE
35 FULL FUEL LEVEL INDICATOR LAMP OUTPUT
CONNECTOR PIN T FUNCTION
1 TOWER LIFT UP SWITCH DIGITAL INPUT
2 TOWER LIFT DOWN SWITCH DIGITAL INPUT
3 UNUSED (TOWER TELESCOPE IN SWITCH) DIGITAL INPUT
4 UNUSED (TOWER TELESCOPE OUT SWITCH) DIGITAL INPUT
5 MAIN TELESCOPE IN SWITCH DIGITAL INPUT
6 MAIN TELESCOPE OUT SWITCH DIGITAL INPUT
7 PLATFORM ROTATE RIGHT SWITCH DIGITAL INPUT
8 PLATFORM ROTATE LEFT SWITCH DIGITAL INPUT
9 PLATFORM LEVEL UP SWITCH DIGITAL INPUT
10 PLATFORM LEVEL DOWN SWITCH DIGITAL INPUT
1 JIB LIFT UP SWITCH DIGITAL INPUT
12 JIB LIFT DOWN SWITCH DIGITAL INPUT
13 SPEED PUMP POTENTIOMETER GROUND GROUND
14 ENGINE START SWITCH DIGITAL INPUT
Jf_g 15 AUXILIARY POWER SWITCH DIGITAL INPUT
16 UNUSED (CRAB STEER SELECT SWITCH) DIGITAL INPUT
J1 17 UNUSED (COORDINATED STEER SELECT SWITCH) DIGITAL INPUT
18 SWITCH POWER BATTERY VOLTAGE
NATURAL 19 UNUSED DIGITAL INPUT
20 SOFT TOUCH SWITCH DIGITAL INPUT
21 UNUSED (CAPACITY SELECT SWITCH) DIGITAL INPUT
22 UNUSED DIGITAL INPUT
23 SKYGUARD INPUT #2 SWITCH DIGITAL INPUT
24 UNUSED DIGITAL INPUT
25 UNUSED DIGITAL INPUT
26 UNUSED DIGITAL INPUT
27 MAX SPEED SWITCH DIGITAL INPUT
28 MAX TORQUE SWITCH DIGITAL INPUT
29 SOFT TOUCH / SKYGUARD OVERRIDE BUTTON DIGITAL INPUT
30 HEAD / TAIL LIGHT SWITCH DIGITAL INPUT
31 HORN BUTTON DIGITAL INPUT
32 CREEP SWITCH DIGITAL INPUT
33 FUEL SELECT SWITCH DIGITAL INPUT
34 SPEED PUMP POTENTIOMETER POWER +7 REFERENCE VOLTAGE
35 SPEED PUMP POTENTIOMETER SIGNAL DIGITAL INPUT

1001118412-F
MAF03030

3121259
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6.4 OPERATOR CONTROLS AND SWITCHES

Ground Control Switches

The Ground Control Station has switches that allow the opera-
tor to start the engine and activate boom functions.

Table 6-2. Ground Control Switch Inputs

TOGGLE SWITCHES

Table 6-4. Platform Control Switch Inputs

Switch Function Ground Module

Input

Engine Startand Aux/Function EngineStart J4-4
Enable Aux/Function Enable 14-16
Swing Left J4-34
Right 14-35

Tower Lift Up J4-10
Down J4-21

Lift Up 14-23
Down J4-33

Telescope In J4-7
Out 14-30

JibLift Up J4-19
Down 14-8

Platform Level Up 1417
Down J4-5

Platform Rotate Left J4-6
Right 1418

Platform Control Switches

The Platform Control Station has switches which allow the
operator to operate boom, engine, and drive functions.

PROPORTIONAL JOYSTICKS

Table 6-3. Platform Control Joystick Inputs

Platform
Control Function Module
Input
Lift/Swing Joystick Lift J5-3
Swing 15-4
Drive/Steer Joystick Drive J6-3
SteerLeft J6-5
SteerRight 16-6

6-16

Platform
Switch Function Module
Input
Tower Lift Up 111
Down J1-2
Telescope In J1-5
Out J1-6
JibLift Up J1-11
Down J1-12
Platform Level Up 11-9
Down J1-10
Platform Rotate Left -8
Right 1-7
Engine Startand Aux Descent Enable | Engine Start J1-14
AuxDescentEnable J1-15
Drive Speed Max Speed 11-27
MaxTorque J1-28
Drive Orientation Override Drive Orientation Override 12-4
Horn Horn J1-31
3121259
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6.5 CONTROLSYSTEM STARTUP CHECKS + Energize all Ground and Platform Station indicators and
energize the Platform Alarm.
The following actions and checks are performed during sys- « Perform assessments as shown in Table 6-5, System Startup
tem startup: Checks.

+ Inhibit all hydraulic functions

Table 6-5. System Startup Checks

Item Checked Function Condition/Action

NOTE: Inthis table, abbreviations STB=Short To Battery, STa=Short to Ground, and 0C=0pen Circuit.

System Communications

CANBus1 Ground Module and Platform module to performsuc- | Successful communication
cessful CAN Bus communication
Verify healthy CAN Bus and presence of Platform Mod- | Successful communication
ule
Ifapplicable, confirm presence of LSS system Successful communication

CANBus2 Ifapplicable, confirm presence of ECU Successful communication

Ground Station

Digital and Functional Switch Inputs Engine Start Open; de-energized
Function Enable Open; de-energized
Swing Left Open; de-energized
SwingRight Open; de-energized
Tower LiftUp Open; de-energized
TowerLift Down Open; de-energized
LiftUp Open; de-energized
LiftDown Open; de-energized
Telescopeln Open; de-energized
Telescope Out Open; de-energized
JibUp Open; de-energized
JibDown Open; de-energized
Level Up Open; de-energized
Level Down Open; de-energized
Rotate Left Open; de-energized
RotateRight Open; de-energized
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Table 6-5. System Startup Checks

Item Checked Function Condition/Action
Valve and Actuator Outputs Engine Proportional Throttle Actuator NoSTB/0C
No STG; energize and verify current path
Engine High Speed Throttle Actuator NoSTB/0Cfor relay
No STG; energize to verify
Drive Forward Valve NoSTB/0C
No STG; energize and verify current path
Drive Reverse Valve NoSTB/0C
No STG; energize and verify current path
Swing LeftValve NoSTB/0C
No STG; energize and verify current path
SwingRight Valve NoSTB/0C
No STG; energize and verify current path
TowerLift Up Valve NoSTB/0C
No STG; energize and verify current path
Tower Lift Down Valve NoSTB/0C
DonotcheckSTG
LiftUp Valve NoSTB/0C
No STG; energize and verify current path
Lift Down Valve NoSTB/0C
DonotcheckSTG
Flow Control Valve NoSTB/0C
No STG; energize and verify current path
Telescope InValve NoSTB/0C
No STG; energize Tele Inand Out simultaneously
Telescope Out Valve NoSTB/0C

No STG; energize Tele Inand Qut simultaneously

Level Up Valve

NoSTB/0C
No STG; energize Level Upand Down simultaneously

Level Down Valve

NoSTB/0C
No STG; energize Level Upand Down simultaneously

Platform Station

Digital and Functional Switch Inputs (Platform
Module communicates and Ground Module veri-
fies)

Engine Start Open; de-energized
Emergency Descent Open; de-energized
Drive Speed Select Openor Closed, but not hoth Max Speed and Max Torque
Horn Open; de-energized
TowerLiftUp Open; de-energized
TowerLift Down Open; de-energized
Telescopeln Open; de-energized

Telescope Out

Open; de-energized

JibUp Open; de-energized
JibDown Open; de-energized
LevelUp Open; de-energized
Level Down Open; de-energized
Rotate Left Open; de-energized
RotateRight Open; de-energized
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Table 6-5. System Startup Checks

Item Checked Function Condition/Action
Valve and Actuator Inputs JibUpValve NoSTB/0C

No STG; energize Jib Up

JibDown Valve NoSTB/0C
DonotcheckSTG

Rotate Left Valve NoSTB/0C
No STG; energize Rotate Left and Right simultaneously

Rotate Right Valve NoSTB/0C
No STG; energize Rotate Left and Right simultaneously
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Table 6-6. Machine Model Adjustment

Adjustment Adjustment Ranges Default Setting Mod(:ll Ts:r::nI:asr)lges
DRIVE Max Speed Accel 25-2000mA/sec 275mA/sec
Max Speed Decel 25-2000mA/sec 175mA/sec
Max Speed Min 250-1800mA 635mA
Max Speed Max 250-1800mA 1500mA 42-47
Mid-Engine/Max Torque Accel 25-2000mA/sec 300mA/sec
Mid-Engine/Max Torque Decel 25-2000mA/sec 100mA/sec
Drive to Stop Decel 25-2000mA/sec 1075mA/sec
Drive Mid-Engine/Max Torque Min 250-1800mA 640mA
Max Torque Max 250-1800mA 1100mA
Mid-Engine Max 250-1800mA 1135mA
Max Torque Elevated 250-850mA 790mA 57-85
Mid-Engine Elevated 250-975mA 900mA 57-85
MaxTorque Creep 250-750mA 725mA
Mid-Engine Creep 250-900mA 850mA
STEER Accel 0.0-5.0sec 0.3sec
Decel 0.0-5.0sec 0.1sec
MinRight 10-100% 35%
MaxRight 10-100% 80%
CreepRight 10-100% 50%
Min Left 10-100% 35%
Max Left 10-100% 80%
Creep Left 10-100% 50%
SWING Accel 0.0-5.0sec 2.2sec
Decel 0.0-5.0sec 1.2sec
Min Left 250-1400mA 400mA
Max Left 250-1400mA 880mA 58-72
Creep Left 250-1400mA 600mA
MinRight 250-1400mA 400mA
MaxRight 250-1400mA 880mA 58-72
CreepRight 250-1400mA 600mA
TOWERLIFT Accel 0.0-5.0sec 3.0sec
Decel 0.0-5.0sec 1.0sec
MinUp 250-1400mA 400mA
MaxUp 250-1400mA 1250mA 15-21
CreepUp 250-1400mA 600mA
MinDown 250-1400mA 400mA
MaxDown 250-1400mA 750mA 14-20
Creep Down 250-1400mA 450mA
SoftDown 250-1400mA 450mA

3121259
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Table 6-6. Machine Model Adjustment

6-30

Adjustment Adjustment Ranges Default Setting MOd(:: ]Sli::nl?;;ges
LIFT Accel 0.0-5.0sec 2.0sec
Decel 0.0-5.0sec 1.0sec
Minup 250-1400mA 400mA
MaxUp 250-1400mA 1250mA 19-25
CreepUp 250-1400mA 525mA
MinDown 250-1400mA 400mA
MaxDown 250-1400mA 850mA 13-19
Creep Down 250-1400mA 500mA
Soft Down 250-1400mA 500mA
TELESCOPE Accel 0.0-5.0sec 1.2sec
Decel 0.0-5.0sec 0.5sec
MinIn 250-1400mA 400mA
MaxIn 250-1400mA 1250mA 15-21
CreepIn 250-1400mA 675mA
Min Out 250-1400mA 400mA
MaxOut 250-1400mA 1250mA 12-18
Creep Out 250-1400mA 675mA
JIBLIFT Accel 0.0-5.0sec 1.2sec
Decel 0.0-5.0sec 0.5sec
MinUp 250-1400mA 400mA
MaxUp 250-1400mA 1075mA 25-32
CreepUp 250-1400mA 575mA
MinDown 10-70% 32%
MaxDown 10-70% 53% 17-23
Creep Down 10-70% 48%
PLATFORMLEVEL | Accel 0.0-5.0sec 0.0sec
Decel 0.0-5.0sec 0.0sec
MinUp 250-1400mA 400mA
MaxUp 250-1400mA 1250mA
CreepUp 250-1400mA 550mA
MinDown 250-1400mA 400mA
MaxDown 250-1400mA 1250mA
Creep Down 250-1400mA 550mA
PLATFORM Accel 0.0-5.0sec 0.0sec
ROTATE Decel 0.0-5.0sec 0.0sec
Min Left 250-1400mA 400mA
Max Left 250-1400mA 1250mA 23-34
Creep Left 250-1400mA 1250mA
MinRight 250-1400mA 400mA
MaxRight 250-1400mA 1250mA 23-34
CreepRight 250-1400mA 1250mA
3121259
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Table 6-6. Machine Model Adjustment

Adjustment Adjustment Ranges Default Setting MOd(:: ]Sli::nl?;;ges

GROUNDMODE | Swing 250-1400mA 875mA

TowerUp 250-1400mA 1245mA

TowerDown 250-1400mA 745mA

LiftUp 250-1400mA 1245mA

Lift Down 250-1400mA 845mA

Telescope 250-1400mA 1245mA

JibUp 250-1400mA 1070mA

JibDown 10-70% 52%

Platform Level 250-1400mA 1245mA

Platform Rotate 250-1400mA 1245mA
NOTE: Personadlity settings can be adjusted anywhere within the adjustment range in order to achieve optimum machine per-

formance.

1001147535-F

3121259 6-31



SECTION 6 - JLG CONTROL SYSTEM

Table 6-7. Machine Configuration Programing Information (Software Version P2.1)

Configuration Label/Digit | Number | Description Default Number
The machine configuration must be completed before any personality settings can be changed. Changing the personality settings first and then changing the model number of the
machine configuration will cause the personality settings to return to default.

MODEL NUMBER: 0 Visible only on aNon-Configured UGM
1
1 340A) 1
2 18RS
3 24RS
MARKET: 1 ANSIUSA 1
2*
2 ANSIEXPORT
3 CSA
4 (€3
5 AUSTRALIA
6 JAPAN
7 GB
*Certain model selections will limit market options.
ENGINE: 1 KUBOTAD1105 1
3*
2 GMDUAL FUEL: GM/PSI0.97L Dual Fuel (Tier3)
3 KUBOTA DUAL FUEL
4 Deutz EMR2 (Tier 4i)
5 Deutz EMR4(Tier 4f)
*Onlyvisible under certainmodel selections.
*Certain model selections will limit engine options.
*Certain market selections will limit engine options.
FLYWHEEL TEETH: 1 98TEETH: 98 flywheel teeth. 1
4%
*Thismenuitemis notvisible
GLOWPLUG: 1 NOGLOW PLUGS: No glow plugsinstalled.
5% 2 IN-CYLINDER: Glow plugsinstalledin each cylinder. 2
*Thismenuitemis notvisible

6-32
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Table 6-7. Machine Configuration Programing Information (Software Version P2.1)

Configuration Label/Digit Number Description Default Number
STARTERLOCKOUT: 1 DISABLED: Automaticpre-glow time determined by ambient air temperature; engine start can 1
6* beattempted atanytime during pre-glow.
2 ENABLED: Automatic pre-glow time determined by ambient air temperature; engine startis NOT permitted

until pre-glow is finished.
*Onlyvisible for Engine Selection =KubotaD1105, Deutz EMR2 or Deutz EMR4.

ENGINESHUTDOWN: 1 DISABLED: No engine shutdown.
7
2 ENABLED: Shutdown engine for high coolant temperature fault orlow oil pressure fault. 2
FUELCUTOUT: 1 ONERESTART: One restart with limited run time when near Empty.
8*

2 ENGINESTOP: No starting permitted when near Empty.

3 NONE

4 RESTART: Restarts allowed with limited runtime when near Empty. 4

*Onlyvisible for Engine Selection =Kubota D1105, Deutz EMR2 or Deutz EMR4.
*Onlyvisibleif Fuel Level Menu selectionis not NONE.

3121259 6-33



SECTION 6 - JLG CONTROL SYSTEM

Table 6-7. Machine Configuration Programing Information (Software Version P2.1)

Configuration Label/Digit Number Description Default Number
TILT: 1 5DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 5 degrees and
9% above elevation; also reduces drive speed to creep.
2 4.5 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 4.5 degrees
andabove elevation; also reduces drive speed to creep.
3 4DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 4 degrees and
above elevation; also reduces drive speed to creep.
4 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.
5 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, drive, telescope outand lift up.
6 4.5 DEGREES + CUT: Reduces the maximum speed of all boom functions to creep whenttilted more than 4.5
degreesand above elevation; also disallows tower lift up, drive, telescope outand lift up.
7 4DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4
degreesand above elevation; also disallows tower lift up, drive, telescope outand lift up.
8 3 DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 3
degreesand above elevation; also disallows tower lift up, drive, telescope outand lift up.
9 5DEG -+ DRV CUT: Reduces the maximum speed of allboom functions to creep when tilted more 9
than 5 degreesand above elevation; also reduces drive speed to creep when drive reversal is
allowed, driveis disallowed otherwise.
10 4.5DEG -+ DRV (T: Reduces the maximum speed of all boom functions to creep when tilted more than 4.5
degreesand above elevation; also reduces drive speed to creep when drive reversal is allowed, drive is
disallowed otherwise.
n 4DEG+ DRV CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4 degrees
and above elevation; also reduces drive speed to creep when drive reversal is allowed, drive is
disallowed otherwise.
12 3DEG+ DRV CUT: Reduces the maximum speed of all boom functions to creep whentilted more than 3 degrees
andabove elevation; also reduces drive speed to creep when drive reversal is allowed, drive is
disallowed otherwise.
* Certain market selections will limit tilt options and alter default setting.
* Drive Reversal feature of X DEG + DRV CUT does not apply to crawlers.
Note: Any of the selections above will light the tilt lamp when atilted condition occurs and will sound the platform alarm when the machine is also above elevation.
JIB: 1 NO:Nojibinstalled.
10*
2 YES: Jib installed which has up and down movements only. 2
* Certainmodel selections will limit visibility.
SOFTTOUCH: 1 NO: No Soft Touch Systeminstalled. 1
1"
2 YES: Soft Touch Systeminstalled.
6-34 3121259
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Table 6-7. Machine Configuration Programing Information (Software Version P2.1)

Configuration Label/Digit Number Description Default Number
SKYGUARD: 1 NO: No SkyGuard system installed.
12
2 YES: SkyGuard systeminstalled. 2
GEN SET/WELDER: 1 NO: No generatorinstalled. 1
13
2 BELT DRIVE: Belt driven setup.
GENSETCUTOUT: 1 MOTION ENABLED: Motion enabled when generatoris ON. 1
14*
2 MOTION CUTOUT: Motion cutout in platform mode only.
*Onlyvisibleif Gen Set / Welder Menu selection s not NO.
H&TLIGHTS: 1 NO:No head and tail lightsinstalled. 1
15*
2 YES: Head and tail lights installed.
*Onlyvisible under certainmodel selections.
LOAD SYSTEM: 1 NO:Noload Sensorinstalled. 1
16*
2 WARN ONLY: Functionsin creep, overload lamp lit, platformalarm beeps (5 Sec ON, 2 Sec OFF).
3 CUTOUT PLATFORM: All functions cutout, flash overload lit, disables telescope out & lift up, platformalarm
beeps (5 Sec ON, 2 Sec OFF).
4 CUTOUTALL: Allfunctions cutout, flash overload light (500mS on, 500mS off), platform alarm beeps (5 Sec ON,
2SecOFF).
5 SPECIAL 1: Functionsin creep, overload lamp it, disables telescope out & lift up, platform alarm beeps (5 Sec
ON, 2 Sec OFF).
*Onlyvisible under certainmodel selections.
* Certain market selections will limit load system options or alter default settings.
FUNCTION CUTOUT: 1 NO: No drive cutout. 1
17*
2 BOOM CUTOUT: Boom function cutout while driving above elevation.
3 DRIVECUTOUT: Drive &steer cutout above elevation.
4 DRIVECUT E&T: Drive & steer cutout above elevation and tilted.
*Onlyvisible under certain market selections.
* Certain market selections will limit function cutout options or alter default setting.
GROUND ALARM: 1 NO: No ground alarmiinstalled.
18
2 DRIVE: Travel alarm sounds when the drive functionis active.
3 DESCENT: Descentalarm sounds when lift down s active.
4 MOTION: Motion alarm sounds when any functionisactive. 4
3121259 6-35
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Table 6-7. Machine Configuration Programing Information (Software Version P2.1)

Configuration Label/Digit Number Description Default Number
DRIVETYPE: 1 4WD: Fourwheel drive. 1
19*
2 2WD: Two wheel drive.

*Onlyvisible under certainmodel selections.

DISPLAY UNITS: 1 METRIC: Celsius, Kilograms, Kilo Pascal.
20*
2 IMPERIAL: Fahrenheit, Pounds, Pounds/in2 2

* Certain market selections will alter default setting.

CLEARSKY: 1 NO: ClearSky (telematics) optionsis disabled. 1
21
2 YES: ClearSky (telematics) optionis enabled.

*Onlyvisible under certain model selections.

CRIBBING OPTION: 1 NO: Cribbing Option is disabled. 1
22
2 YES: Cribbing Option is enabled.

*Onlyvisible under certain model selections.
*Onlyvisible under certain market selections.

ALERT BEACON: 1 OFF FOR CREEP 1
23
2 INCREEP 20FPM
TEMP CUTOUT: 1 NO:No Low Temp Cutout System installed 1
2%
2 YES: Low Temp Cutout Systeminstalled

*Onlyvisible under certain market selections.

PLATLVLOVRCUTOUT: 1 NO: Platform Level functions above elevation. 1
? 2 YES: Platform Level does not functions above elevation.
ALARM/HORN: 1 SEPARATE: Ambientalarminstalled.
* 2 COMBINED: Single Horn/Alarm installed. 2
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Table 6-7. Machine Configuration Programing Information (Software Version P2.1)

Configuration Label/Digit Number Description Default Number
TELE CUTBACK: 1 NO:No Telescope cutback optionis disabled. 1
27*
2 YES: Telescope cutback option is enabled.
*Onlyvisible under certainmodel selections.
FUELLEVEL: 1 NONE: Fuel Level Switch/Sensor s notinstalled.
28*
2 SWITCH: Fuel Level Switchisinstalled.
3 SENSOR: Fuel level Sensorisinstalled. 3
*Onlyvisible under certain model selections.
WATERIN FUEL SENSOR: 1 NO:Waterin Fuel Sensoris notinstalled. 1
29%
2 YES: Waterin Fuel Sensorisinstalled.
*Onlyvisible under certain market selections.
*QOnly visible for Engine Selection =Deutz EMR4.
1001147652-G
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Table 6-8. Machine Configuration Programming Settings

Table 6-8. Machine Configuration Programming Settings X
(Software Version P2.1)

(Software Version P2.1)

Model Number Head &Taillights
Market
Engine Load System
Flywheel Teeth Function Cutout
GlowPlug
Starter Lockout 1 1 1 1 1 1
2 2 2 2 2 2
Engine Shutdown 1 1 1 1 1 1 Ground Alarm ! ! ! ! ! !
2 2 2 2 2 2 2 2 2 2 2 2
Fuel Cutout 1 1 1 1 1 1 3 3 L I 3
7 7 7 7 2 2 4 4 4 4 4 4
2 2 2 2 2 2
Clearsky 1 1 1 1 1 1
2 2 2 2 2 2
Cribbing Option 1
EEmsmusamaEn
AlertBeacon 1 1 1 1 1 1
2 2 2 2 2 2
Temp Cutout 1 “
Plant LVL OVR Cut 1 1 1 1 1 1
2 2 2 2 2 2
Alarm/Horn 1 1 1 1 1 1
2 2 2 2 2 2
Tele Cutback
SkyGuard 1 1 N 1 Fuellevel
2 2 2 2 2 2
Gen Set/Welder 1 1 1 1 1 1
) ) 7 7 ) ) Waterin Fuel Sensor
Gen Set Cutout 1 1 1 1 1 1
7 7 7 7 7 7 BOLD TEXT indicates the default setting. Plain textindicates another available selec-

tion. ITALICTEXTindicates the default when optionis factory installed. SHADED CELLS
indicate hidden menu or selection.
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6.6 LSS SYSTEM

The JLG-designed Load Sensing System (LSS) measures plat-
form load via a sensor mounted in the platform support struc-
ture. If the actual platform load exceeds the selected Rated
Load, the following will occur:

1. The Overload Visual Warning Indicator will
flash at the selected control position (plat-
form or ground).

2. The Platform and Ground Alarms will sound 5 seconds
On, and 2 seconds Off.

3. All normal movement will be prevented from the plat-
form control position (optional - ground control func-
tions may be prevented).

4. Further movement is permitted by:
a. Removing the excess platform load until actual plat-
form load is less than Rated Load.

b. Operation of the overriding emergency system
(Auxiliary Power Unit).

c. By an authorized person at the ground control posi-
tion (optional - ground control functions may be
prevented).

3121259

NOTICE

THE LOAD SENSING SYSTEM MUST BE CALIBRATED WHEN ONE OR MORE OF
THE FOLLOWING CONDITIONS OCCUR:

a. LSS Sensor removal or replacement

b. Addition or removal of certain platform mounted
accessories. (Refer to Calibration)

¢. Platform is removed, replaced, repaired or shows
evidence of impact.

NOTICE

THE LOAD SENSING SYSTEM REQUIRES PERIODIC FUNCTION VERIFICATION
NOT TO EXCEED 6 MONTHS FROM PREVIOUS VERIFICATION. REFER TO TEST-
ING & EVALUATION.

All calibration procedures are menu driven through the use of
a JLG Analyzer.
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Diagnostic Menu

The Diagnostic Menu is another troubleshooting tool for the
Load Sensing System. Sensor and status information is pre-

Press the LEFT and RIGHT Arrow keys to view the displays and
select the various sub-menus. To access a sub-menu, press the

sented in real-time for the technician. Several sub-menus exist

to organize the data.

To access the Diagnostic Menu, use the LEFT

>

<

ENTER|
Menu. Press the ENTER key to view the menu.

and RIGHT

menu). To exit a sub-menu, press the ESC key

ENTER key. Once in a sub-menu, press the LEFT and RIGHT
Arrow keys to view the various displays (just like a Top Level

ESC

Table 6-9, Diagnostic Menu Descriptions details the structure

of the Diagnostic Menu, and describes the meaning of each

piece of information presented.

Arrow keys to select DIAGNOSTICS from the Top Level

Table 6-9. Diagnostic Menu Descriptions

Diagnostics Menu Parameter (Displayed on Parameter Value Descriotion
(Displayed on Analyzer 1°¢ Line) Analyzer 2" Line) (Displayed on Analyzer 2" Line) g

PLATFORMLOAD STATE: 0K/OVERLOAD LSS Status.

PLATFORMLOAD ACTUAL: XXX.XKG (alibrated weight of the platform.
M ifPlatform Load is Unhealthy**,

PLATFORM LOAD (service*) GROSS: XXX.XKG Gross weight of the platform.
Mifboth Cells are Unhealthy**,

PLATFORM LOAD (service*) OFFSET1: XXX.XKG Stored offset weight of Cell 1.
MifLSSis not calibrated.

PLATFORM LOAD (service*) OFFSET 2: XXX.XKG Stored offset weight of Cell 1.
MifLSSis not calibrated.

PLATFORMLOAD (service*) ACCESSORY XXX.XKG Stored accessory weight.
MifLSSis not calibrated.

PLATFORM LOAD (service*) UNRESTRICT XXX.XKG UGMwill set Unrestricted Rated Load as defined by Machine Con-
figuration.

PLATFORMLOAD (service*) RESTRICT XXX.XKG UGM will set Restricted Rated Load as defined by Machine Config-
uration.

PLATFORM LOAD (service®) RAW 1: XXX.XKG Grossvalue from Cell 1.
MifUnhealthy**.

PLATFORM LOAD (service*) RAW 2: XXX.XKG Gross value from Cell 2.
M2ifUnhealthy**.

*Indicates onlyvisiblein service view mode

**Typicallyindicatesa DTCisactive

6-40
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Calibration Procedure

1.

Remove everything from the platform, except perma-
nently fixed JLG Accessories, to allow the Load Sensing
System to record its’ weight during calibration. This
includes all tools, debris, and customer-installed devices.

Plug the JLG Analyzer into the Machine at the Ground
Station and enter Service Access Password 33271.

The platform should be approximately level for calibra-
tion. Level the platform from ground control (if neces-
sary) to within +/- 5°.

To access the Calibration Menu, use the LEFT and RIGHT
Arrow keys to select CALIBRATION from the Top Level
Menu. The screen will read:

@ A\

ESC ENTER

/%

NOTE: The Calibration Menu is not available in OPERATOR

ACCESS.

3121259

b4

NOTE:

Press the ENTER key to view the menu. Upon entry
to the Calibration Menu, the JLG Control System will link
to the Analyzer and the screen will read:

7 )\

CRUVBRATIONS:
LORD SENSING
ESC ENTER]

N

ENTER|
Press Enter j The Screen will read:

7 2\

ESC ENTER]

Calibration will auto fail if LSS DTC's are active (443, 444,
4479, 4480, 663, 821, 822, 823, 824, 8218, 8222 -> 8238,
991, 992, 993, 994 or 99285).
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8.

6-42

Pressing the ESC key after starting calibration and
before calibration is complete will display the CAL FAILED
message. This will not disturb the prior calibration infor-
mation.

ENTER|
Press ENTER 3 The analyzer screen will read:

7 2

LORD SENSING:
_ATFORM EMPTYA
ESC ENTER

=

ENTER|
If the platform is empty, press ENTER :] The screen
will read:

a A\

v/ 74

LOAD SENSI NG:
accessory xxxlbs:

@

ESC ENTER|

A
>

<

NOTE:

NOTE:

Accessory weight will reset to 0 Ibs. each time the machine
is re-calibrated and will need to be re-entered.

The Accessory weight will be temporarily stored in the Con-
trol System until calibration has been completed success-
fully.

Refer to Table 6-10, Accessory Weights. Use the up and
down analyzer keys to enter the accessory weight(s) (in
Ibs). When all the accessory weights are entered, press

ENTER
ENTER . The screen will read:
%

N

ESC ENTER]

Table 6-10. Accessory Weights

Accessory

Weight

SkyWelder (stick welder)

701b (32kg)

SkyWelderPrep

Preponly=151b(7kg)
Fullinstall=701b (32kg)

SkyCutter (plasma cutter) 701b (32kg)
SkCutter/ SkyWelder Combo 1401b (64 kg)
Fire Extinguisher 451b (20kg)
Overhead SoftTouch 801b (36kg)
Work Surface 201b (9kg)
NOTE: Not all Accessories are available on every JLG model.

Some Accessory combinations are prohibited due to
excessive weight and/or load restriction. If any installed
JLG Accessories are labeled with weight decals but are
not listed in the table above, include their weight when
entering the ACC WEIGHT value.
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9. The control system will calculate the load cell readings 11. Use the analyzer keys to select N for no or Y for yes. Press
and ensure it is greater than 130 lbs. (59 kg), but less
than 575 Ibs.(261 kg). ENTER . The screen will read:
If the platform weight is not within the allowed range, f %
the calibration attempt will be unsuccessful and the
Analyzer will show the following: J‘G

a A\

|
| .
n ESC ENTER]

ENTER|
10. Press ENTER . The control system will ask for
installed accessories. The screen will show the following:

a A\
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12. Use the analyzer keys to select N for no or Y for yes. Press

ENTER . The control system will default to an esti-
mate of unrestricted capacity, which can be adjusted if
necessary. Refer to Table 6-11, SkyGlazier Capacity
Reductions and Table 6-12, Pipe Rack Capacity Reduc-
tions.

The screen will read:

a N

ESC ENTER]

Table 6-11. SkyGlazier Capacity Reductions

Table 6-12. Pipe Rack Capacity Reductions
Capacity PLATFORM OVRLD PLAT::SI:.A:I(:}I RLD
5001b(227kg) 4001b(181kg) n/a
5501b (250kg) 4501b (204 kg) n/a
6001b (272kg) 5001b (227 kg) n/a
7501b (340 kg) n/a 6501b (295kg)
10001b (454kg) n/a 9001b (408kg)

Note: If both SkyGlazier and Pipe Racks are configured, capacity will be the lower of the

twovalues.

Capacity PLATFORM OVRLD Pm;:s';':lg}' RLD
5001b (227 kg) 4001b(181kg) n/a
5501b (250kg) 4001b(181kg) n/a
6001b (272kg) 4001b(181kg) n/a
7501b(340kg) n/a 5901h (268 kg)
10001b (454 kg) n/a 7501b (340kg)

Note: Ifboth SkyGlazier and Pipe Racks are configured, capacity will be the lower of the
twovalues.

6-44

13. Press ENTER . The following screen will be dis-
played for restricted capacity, which can be adjusted if
necessary. Refer to Table 6-11, SkyGlazier Capacity
Reductions and Table 6-12, Pipe Rack Capacity Reduc-

tions.

f

ESC ENTER]

3121259
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ENTER|
14. Press ENTER . If calibration is successful, the screen

will read:

3121259
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ESC
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Testing & Evaluation

Refer to Troubleshooting if the Load Sensing System fails to
meet these guidelines.

1.
2.
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Connect the JLG Analyzer.

Level the Platform. The platform should be approxi-
mately level for analysis, or the guidelines below will not
be applicable. Level the platform from Ground Control
(if necessary) to within +5 degrees.

Observe the Empty Platform Weight. Proceed to the
DIAGNOSTICS, PLTLOAD sub-menu and observe the
measured platform load. All tools, debris, and customer-
installed devices shall be removed during evaluation.
Ideally, the PLTLOAD should be zero but can vary +15Ibs
(= 7kg). Further, the reading should be stable and
should not vary by more than +2lbs (+1kg) (unless there
is heavy influence from wind or vibration).

Use the Technician’s Weight to Evaluate. The technician
should enter the platform and record the PLTLOAD read-
ing while standing in the center of the platform.

Confirm Control System Warnings and Interlocks. Using
the keyswitch, select Platform Mode and power-up.
Start the vehicle’s engine and ensure that all controls are
functional and the Load Sensing System’s Overload
Visual and Audible Warnings are not active. Simulate an
Overload by unplugging the Shear Beam Load Cell. The
Overload Visual Warning should flash, and the Audible
Warning (at Platform and Ground) should sound for 5
seconds On, and 2 seconds Off. With the engine run-
ning, all control should be prevented. Cycle the Platform
EMS to stop the engine and then power-up again. The
Overload Visual and Audible Warning should continue.
Confirm that controls are responsive when using the
Auxiliary Power Unit for emergency movement. Recon-
nect the Load Cell. The Overload Visual and Audible
Warnings should cease and normal control function
should return. Switch the vehicle’s keyswitch to Ground
Mode and repeat the above procedure. The Overload
Visual Warning at the Ground Controls should flash, and
the Audible Warning (at Platform and Ground) should
sound for 5 seconds On, 2 seconds Off. However, the
controls should remain functional when using the
engine and the Auxiliary Power Unit (if the Control Sys-
tem’s MACHINE SETUP, LOAD is set to “2=CUTOUT PLT". If
set to “3=CUTOUT ALL’ then Ground Controls will be
prevented when using the engine as in the platform).

Confirm Control System Capacity Indication (optional
for vehicles with Dual Capacity Ratings). For vehicles
equipped with a Capacity Select switch on the Platform
Console Box, it is necessary to examine an additional
interface between the Load Sensing System and the
Control System. Using the keyswitch, select Platform
Mode and power-up. If necessary, put the boom in the
transport position (completely stowed) and center the
Jib Plus (if equipped). Place the Capacity Select switch in
the unrestricted position and ensure that the proper
indicator illuminates on the Platform Console Box. Plug
the JLG Analyzer into the Analyzer connection and pro-
ceed to the DIAGNOSTICS, SYSTEM submenu. Ensure
that the CAPACITY displays indicate OFF. Place the
Capacity Select switch in the unrestricted position (if so
equipped) and ensure that the proper indicator illumi-
nates on the Platform Console Box (but does not flash).
For vehicles with unrestricted capacity, ensure that the
unrestricted CAPACITY display indicates ON but the
restricted CAPACITY indicates OFF. For vehicles with
restricted capacity, ensure that the unrestricted CAPAC-
ITY display indicates OFF but the restricted CAPACITY
indicates ON.

Confirm Load Sensing System Performance with Cali-
brated Weights. Operate the vehicle from Ground Con-
trol and place the boom in the transport position (fully
stowed) for safety. Plug the JLG Analyzer into the control
system connection and proceed to the DIAGNOSTICS,
PLTLOAD display. Place 500lbs (230kg) in the platform
and ensure that PLTLOAD is with £5% of the actual
weight. For Dual Capacity vehicles, do the same for the
alternate capacity (unrestricted or restricted).
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Troubleshooting

The following tables are furnished to provide possible resolu-
tions for common difficulties. Difficulties are classified as Gen-
eral, Calibration, Measurement Performance, and Host System

Functionality.

Table 6-13. LSS Troubleshooting Chart

Difficulty

Possible Resolution

Empty Platform Weight (DIAGNOSTICS, PLAT-
FORMLOAD) is not within £15Ibs (+7kg) of
zero.

or
PlatformLoad readings (DIAGNOTICS, PLTLOAD)
are unstable by more than £2Ibs (+-1kg) (with-
outtheinfluence of vibration or wind).

or
Thereare large variations in Platform Load
(DIAGNOSTICS, PLTLOAD) based on the location
ofthe load. Tolerance to variationsis 201bs for
an evaluation using the technician’s weight,
and +5% of Rated Load when using calibrated
weights.

The LSS Systemis unable to properly measure the platform weight.
1. The Load Cellis not properly plugged into the LSS Harness. Itis possible poor electrical contact is made.

2. Wiringleading to the Load Cell is damaged. Carefully inspect sensor wiring where it passes through cable clamps for signs of damage.
Inspect wiring where damage to the channelis apparent.

3. The Load Cell was notassembled properly during installation. Examine the sensor’s reading using the JLG Analyzer. Proceed to the DIAG-
NOSTICS, CELL, LOAD displays and determineif the readings are reasonable. Itis often helpful to apply slight downward pressure above the
sensor and observe thatits outputincreases (increasing force measurement; decreasing means the sensor is mounted upside-down).

4. The Load Cell is contaminated by debris or moisture. Examine the sensor’s reading using the JLG Analyzer. Proceed to the DIAGNOSTICS,

CELL, LOAD displays and determineif the readings are reasonable and stable (not changing by more than +-2lbs (- 1kg) (without the influ-
enceofvibration orwind). Lack of measurementstabilityis a keyindication of contamination. Unplug the connector and inspect for dirt or
moisture. Look carefully into the female connector on the sensor’s cordset for evidence of contamination. Debris should be brushed away

withasoftbristle brush (do notintroduce any cleaners as they will leave conductive residue). Moisture should be allowed to evaporate or

accelerated with aheat-gun (use low heat and be carefully to not melt connector materials). Moisture intrusion into the molded portion of
the connector (capillary actioninto the wire bundle) or the Shear Beam Load Cell itself will require replacement of the sensor.

5. The Load Cell has been mechanically damaged. If the Load Cell is physically deformed or has damage to the cover it should be replaced
immediately. Itis also possible to have invisible mechanical damage resulting from an extreme overload (>6000lbs [>2722kg]).

The Visual and Audible Overload Warnings fail
tosoundwhenplatformisloadedbeyond Rated
Load, orwhen simulated by unplugging the
Load Cell. Controls remain functional at Plat-
formand Ground Control positions.

The Control Systemis failing to regard the overload signal from the LSS System, or the signal is shorted.

1. The Load Sensing System must be enabled within the Control System. Plug the JLG Analyzerinto the Control System, enter the Access
Level 1 password (33271),and examine the MACHINE SETUP, LOAD sub-menu. The selection “2=CUTOUT PLT” should be displayed (plat-
form controls prevented during overload, ground controls remain operational). In country- or customer-specific circumstance, the selec-
tion“3=CUTOUT ALL"is used (platform and ground controls prevented during overload).

The Ground Audible Warning fails to sound, but
the Platform Audible Warning sounds properly.

The Ground Alarmis missing orimproperlyinstalled. Verify that the device is mounted. Verify wiring from the Main Terminal Box and
Ground Module.

Controls remain functional at the Ground Con-
trol position during an overload, or when simu-
lated by unplugging the Load Cell. The Controls
atthe Platform Control position are prevented
whenusing the engine, but not when using the
Ausxiliary Power Unit.

TheJLG Control Systemis configured to prevent platform controls only in the event of overload. Alternately, the Host Control System can be
configured to prevent ground and platform controls for country- or customer-specific circumstances.

Using the JLG Analyzer, enter the Access Level 1 password (33271). Proceed to the MACHINE SETUP, LOAD sub-menu. Set this parameter to
“2=CUTOUT PLT" to prevent platform controls in the event of overload. Set this parameter to “3=CUTOUT ALL" to prevent platform and
ground controlsin the event of overload.
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6.7 RESETTING THE MSSO SYSTEM 9. Use the arrow keys to reach the LOAD SENSING menu.

The screen should read:

a 3

1. Use the following procedure to reset the MSSO system.

2. Position the Platform/Ground select switch to the
desired position. J‘G
3. Plug the analyzer into the connector coming from the CRLIBRATIONS:
ground control module or from the platform console. LORD SENSING
NOTE: If performing the procedure from the platform console, the
Emergency Stop switch on the ground console must also ESC ENTER
be pulled out. \\\ f/)
4. Pull out the Emergency Stop switch. A
5. The analyzer screen should read: ( )

4 3

= &~ =

10. Press ENTER

Y 11. Use the Down arrow to reach MSSO RESET.

——

6. Use the arrow button to reach OPERATOR ACCESS. Press

ENTEEI
Enter .

7. Enterthe Access Code, 33271.

8. Use the right Arrow key to reach MENU: CALIBRATIONS.

ENTER]

Press Enter
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12. Press Enter . The screen will read:
@ r A

O

—
13. Press Enter . The JLG Control System will reset an

active 873 DTC and the MSSO System will be reset. Press

ESC
to return to the CALIBRATIONS menu.

Escape
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6.8 SYSTEM FAULT MESSAGES

The Help Message display on the JLG Analyzer provides diag-
nostic feedback to explain vehicle operation and interlocks.
After the Analyzer is connected to the Ground Module or Plat-
form Module, the Control System shall receives an “Initialize
Analyzer” command from the Analyzer and the Control Sys-
tem commands the Analyzer to display the top menu item:

7 N
JEG

ESC ENTER

f_//

—_—e e

If the operator presses ENTER when in Platform Mode and no
active faults are present, the Control System commands the
Analyzer to display:

EVERYTHING OK

If the operator presses ENTER when in Ground Mode, display
will read GROUND MODE OK.

6-50

Pressing ENTER again will cause the Analyzer to display the
current Help description followed by its’ Diagnostic Trouble
Code (DTC). Help Messages larger than the Analyzer’s display
are scrolled across the screen and repeated. Using the up
arrow will increase the scroll speed. If the Fault is active, an
asterisk will appear beside the DTC. If the operator enters
Logged Help, the Control System will show the previous 25
logged DTCs along with the Fault description on the analyzer
screen.

Table 6-14, System Fault Code Listing lists the fault codes
applicable for this machine and the analyzer message that
accompanies the fault code. Table 6-15, Fault Code Trouble-
shooting Information contains evaluation, response, display,
and operational requirements for each Fault condition.
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Table 6-14. System Fault Code Listing

DTC Analyzer Text
001 EVERYTHING 0K

0010 RUNNING AT CUTBACK - OUT OF TRANSPORT POSITION

0011 FSWOPEN

0012 RUNNING AT CREEP - CREEP SWITCH OPEN

0013 RUNNING AT CREEP - TILTED AND ABOVE ELEVATION

0014 CHASSISTILT SENSOR OUT OF RANGE

0030 RUNNING AT CREEP - PLATFORM STOWED

0031 FUEL LEVEL LOW - ENGINE SHUTDOWN

m POWERCYCLE

212 KEYSWITCH FAULTY

213 FSWFAULTY

224 FUNCTION PROBLEM - STEER LEFT PERMANENTLY SELECTED

225 FUNCTION PROBLEM - STEER RIGHT PERMANENTLY SELECTED

227 STEER SWITCHES FAULTY

21 FSWINTERLOCKTRIPPED

2212 DRIVELOCKED - JOYSTICK MOVED BEFORE FOOTSWITCH

2213 STEERLOCKED - SELECTED BEFORE FOOTSWITCH

2216 D/SJOY.OUTOF RANGEHIGH

217 D/SJOY.CENTERTAPBAD

2219 L/SJOY.OUTOF RANGEHIGH

2220 L/SJOY.CENTERTAP BAD

21 LIFT/SWINGLOCKED - JOYSTICKMOVED BEFORE FOOTSWITCH

2222 WAITING FOR FSW TO BEOPEN

2223 FUNCTION SWITCHES LOCKED - SELECTED BEFORE ENABLE

2224 FOOTSWITCH SELECTED BEFORE START

2247 FUNCTION PROBLEM - PLATFORM ROTATE LEFT PERMANENTLY SELECTED
2248 FUNCTION PROBLEM - PLATFORM ROTATE RIGHT PERMANENTLY SELECTED
2249 FUNCTION PROBLEM - JIBLIFT UP PERMANENTLY SELECTED

2250 FUNCTION PROBLEM - JIBLIFT DOWN PERMANENTLY SELECTED

2251 FUNCTION PROBLEM - TELESCOPE IN PERMANENTLY SELECTED

2252 FUNCTION PROBLEM - TELESCOPE OUT PERMANENTLY SELECTED
2257 FUNCTION PROBLEM - TOWER LIFT UP PERMANENTLY SELECTED
2258 FUNCTION PROBLEM - TOWERLIFT DOWN PERMANENTLY SELECTED
2262 FUNCTION PROBLEM - PLATFORM LEVEL UP PERMANENTLY SELECTED
2263 FUNCTION PROBLEM - PLATFORM LEVEL DOWN PERMANENTLY SELECTED
234 FUNCTION SWITCHES FAULTY - CHECK DIAGNOSTICS/BOOM

235 FUNCTION SWITCHES LOCKED - SELECTED BEFORE AUX POWER

236 FUNCTION SWITCHES LOCKED - SELECTED BEFORE START SWITCH

237 START SWITCH LOCKED - SELECTED BEFORE KEYSWITCH

2310 FUNCTION PROBLEM - GROUND ENABLE PERMANENTLY SELECTED
2370 FUNCTION PROBLEM - JIBLIFT UP PERMANENTLY SELECTED

237 FUNCTION PROBLEM - JIBLIFT DOWN PERMANENTLY SELECTED

2372 FUNCTION PROBLEM - SWING LEFTPERMANENTLY SELECTED
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6-52

Table 6-14. System Fault Code Listing

DTC Analyzer Text
2373 FUNCTION PROBLEM - SWING RIGHT PERMANENTLY SELECTED
23104 BOOM TRANSPORT SWITCH DISAGREEMENT
23105 FUNCTION PROBLEM - TOWER LIFTUP PERMANENTLY SELECTED
23106 FUNCTION PROBLEM - TOWER LIFT DOWN PERMANENTLY SELECTED
23107 FUNCTION PROBLEM - LIFT UP PERMANENTLY SELECTED
23108 FUNCTION PROBLEM - LIFT DOWN PERMANENTLY SELECTED
23109 FUNCTION PROBLEM - TELESCOPE IN PERMANENTLY SELECTED
23110 FUNCTION PROBLEM - TELESCOPE OUT PERMANENTLY SELECTED
231M FUNCTION PROBLEM - PLATFORM LEVEL UP PERMANENTLY SELECTED
23112 FUNCTION PROBLEM - PLATFORM LEVEL DOWN PERMANENTLY SELECTED
23113 FUNCTION PROBLEM - PLATFORM ROTATE LEFT PERMANENTLY SELECTED
23114 FUNCTION PROBLEM - PLATFORM ROTATE RIGHT PERMANENTLY SELECTED
259 MODEL CHANGED - HYDRAULICS SUSPENDED - CYCLEEMS
2513 GENERATOR MOTION CUTOUTACTIVE
2514 BOOM PREVENTED - DRIVE SELECTED
2516 DRIVEPREVENTED - ABOVE ELEVATION
2517 DRIVEPREVENTED - TILTED & ABOVE ELEVATION
2518 DRIVEPREVENTED - BOOM SELECTED
2520 FUNCTIONS LOCKED OUT- CONSTANT DATA VERSION IMPROPER
331 BRAKE - SHORTTO BATTERY
332 BRAKE- OPEN CIRCUIT
334 LIFTUP VALVE- OPEN CIRCUIT
335 LIFTDOWN VALVE- SHORT TO BATTERY
336 LIFTDOWN VALVE - OPEN CIRCUIT
31 GROUND ALARM-SHORT TO BATTERY
3352 LPLOCK-SHORT TOGROUND
3353 LPLOCK-OPEN CIRCUIT
3354 LPLOCK-SHORT TO BATTERY
3355 LP START ASSIST - SHORTTO GROUND
3356 LPSTART ASSIST - OPEN CIRCUIT
3357 LPSTART ASSIST - SHORTTO BATTERY
3358 MAIN DUMP VALVE - SHORTTO GROUND
3359 MAIN DUMP VALVE - OPEN CIRCUIT
3360 MAIN DUMP VALVE - SHORTTO BATTERY
3361 BRAKE - SHORTTO GROUND
3362 STARTSOLENOID - SHORT TO GROUND
3363 STARTSOLENOID- OPEN CIRCUIT
3364 STARTSOLENOID - SHORTTO BATTERY
3365 STEER DUMP VALVE - SHORT TO GROUND
3366 STEER DUMP VALVE- OPEN CIRCUIT
3367 STEER DUMP VALVE - SHORTTO BATTERY
3373 GEN SET/WELDER - SHORTTO GROUND
3374 GENSET/WELDER - OPEN CIRCUIT
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Table 6-14. System Fault Code Listing

DTC Analyzer Text
3375 GEN SET/WELDER - SHORT TO BATTERY

3376 HEAD TAILLIGHT - SHORTTO GROUND

3377 HEADTAILLIGHT-OPEN CIRCUIT

3378 HEADTAILLIGHT - SHORT TO BATTERY

3379 HOURMETER - SHORT TO GROUND

3382 PLATFORM LEVEL UP VALVE - SHORTTO GROUND
3383 PLATFORM LEVEL UP VALVE - OPEN CIRCUIT

3384 PLATFORM LEVEL UP VALVE - SHORT TOBATTERY
3388 PLATFORM LEVEL DOWN VALVE - SHORTTO GROUND
3389 PLATFORM LEVEL DOWN VALVE - OPEN CIRCUIT
3390 PLATFORM LEVEL DOWN VALVE - SHORTTO BATTERY
3394 PLATFORM ROTATE LEFT VALVE - SHORT TO GROUND
3395 PLATFORM ROTATE LEFT VALVE - OPEN CIRCUIT
33% PLATFORM ROTATE LEFT VALVE - SHORTTO BATTERY
3397 PLATFORM ROTATE RIGHT VALVE - SHORT TO GROUND
3398 PLATFORM ROTATE RIGHT VALVE - OPEN CIRCUIT
3399 PLATFORM ROTATE RIGHT VALVE - SHORT TO BATTERY
33100 JIBLIFTUP VALVE- SHORTTO GROUND
33101 JIBLIFTUP VALVE-OPEN CIRCUIT
33102 JIBLIFTUP VALVE- SHORT TO BATTERY
33103 JIBLIFT DOWN VALVE - SHORTTO GROUND
33104 JIBLIFTDOWN VALVE - OPEN CIRCUIT
33105 JIBLIFTDOWN VALVE - SHORTTO BATTERY
33106 TOWERLIFTUPVALVE - SHORT TO GROUND
33107 TOWERLIFTUP VALVE-OPEN CIRCUIT
33109 TOWERLIFTDOWN VALVE - SHORTTO GROUND
33110 TOWERLIFTDOWN VALVE - OPEN CIRCUIT
33118 SWINGRIGHT VALVE- SHORT TO GROUND
33119 SWINGRIGHT VALVE - OPEN CIRCUIT
33120 TELESCOPEIN VALVE - SHORT TO BATTERY
3312 SWING LEFT VALVE-SHORT TO GROUND
3313 TELESCOPE OUT VALVE- SHORT TO BATTERY
33130 THROTTLEACTUATOR - SHORTTO GROUND
33131 THROTTLE ACTUATOR - OPEN CIRCUIT
33132 THROTTLE ACTUATOR - SHORTTO BATTERY
33182 LIFTVALVES - SHORTTO BATTERY
33186 TELESCOPE OUT VALVE-OPEN CIRCUIT
33188 TELESCOPE OUT VALVE- SHORT TO GROUND
33189 TELESCOPE IN VALVE-OPEN CIRCUIT
33190 TELESCOPE IN VALVE-SHORT TO GROUND
33279 GLOWPLUG-OPEN CIRCUIT
33280 GLOWPLUG- SHORTTOBATTERY
33281 GLOWPLUG- SHORTTO GROUND
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Table 6-14. System Fault Code Listing

DTC Analyzer Text
33287 LIFT- CURRENT FEEDBACK READING TOO LOW
33295 SWING LEFT VALVE - OPEN CIRCUIT
33314 FLOW CONTROL VALVE - OPEN CIRCUIT
33315 FLOW CONTROL VALVE - SHORTTO BATTERY
33316 FLOW CONTROL VALVE - SHORTTO GROUND
33317 DRIVE FORWARD VALVE- OPEN CIRCUIT
33318 DRIVEFORWARD VALVE - SHORTTO BATTERY
33319 DRIVEFORWARD VALVE - SHORTTO GROUND
33320 DRIVEREVERSE VALVE - OPEN CIRCUIT
33322 DRIVEREVERSE VALVE- SHORT TO GROUND
33331 DRIVE - CURRENT FEEDBACK READING TOO LOW
33406 LIFTUPVALVE - SHORT TO GROUND
33410 DRIVE - CURRENT FEEDBACK READING LOST
33412 SWING VALVES - SHORTTO BATTERY
33413 TOWERLIFT- CURRENT FEEDBACK READING TOO LOW
33414 SWING-CURRENT FEEDBACK READINGTOO LOW
33415 FLOW CONTROL VALVE - CURRENT FEEDBACK READING TOO LOW
33416 TOWERLIFT - CURRENT FEEDBACK READING LOST
33417 LIFT - CURRENT FEEDBACK READING LOST
33418 SWING- CURRENT FEEDBACK READING LOST
33419 FLOW CONTROL VALVE- CURRENT FEEDBACK READING LOST
33420 TRACTION LOCK VALVE - SHORT TO BATTERY
334 TRACTION LOCK VALVE- OPEN CIRCUIT
33422 TRACTION LOCK VALVE - SHORT TO GROUND
33423 OSCILLATING AXLE VALVES - SHORT TO BATTERY
33424 OSCILLATING AXLE VALVES - SHORTTO GROUND
33425 TOWERLIFT VALVES - SHORTTO BATTERY
342 PLATFORM LEVEL UP VALVE - SHORT TO BATTERY
343 PLATFORM LEVEL UP VALVE - SHORTTO GROUND
345 PLATFORM LEVEL DOWN VALVE - OPEN CIRCUIT
346 PLATFORM LEVEL DOWN VALVE - SHORTTO BATTERY
347 PLATFORM LEVEL DOWN VALVE - SHORTTO GROUND
349 PLATFORM ROTATE LEFT VALVE - OPEN CIRCUIT
3410 PLATFORM ROTATE LEFT VALVE - SHORTTO BATTERY
341 PLATFORM ROTATE LEFT VALVE - SHORTTO GROUND
3412 PLATFORM ROTATE RIGHT VALVE - OPEN CIRCUIT
3413 PLATFORM ROTATE RIGHT VALVE - SHORT TO BATTERY
3414 PLATFORM ROTATE RIGHT VALVE - SHORT TO GROUND
3415 JIBLIFTUP VALVE-OPEN CIRCUIT
3416 JIBLIFTUP VALVE- SHORT TOBATTERY
3417 JIBLIFTUP VALVE- SHORT TO GROUND
3418 JIBLIFTDOWN VALVE - OPEN CIRCUIT
3419 JIBLIFTDOWN VALVE - SHORTTO BATTERY
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Table 6-14. System Fault Code Listing

DTC Analyzer Text

3420 JIBLIFTDOWN VALVE - SHORTTO GROUND

431 FUEL SENSOR - SHORTTOBATTERY

432 FUEL SENSOR - SHORTTO GROUND

433 OILPRESSURE-SHORT TO BATTERY

434 OILPRESSURE-SHORT TO GROUND

435 COOLANTTEMPERATURE - SHORT TO GROUND

437 ENGINETROUBLE CODE

438 HIGHENGINETEMP

4310 NOALTERNATOR OUTPUT

8N LOW OIL PRESSURE

313 THROTTLE ACTUATOR FAILURE

314 WRONG ENGINE SELECTED - ECM DETECTED

4322 LOSS OF ENGINE SPEED SENSOR

8323 SPEED SENSOR READING INVALID SPEED

4326 FUEL ACTUATOR - SHORT TO GROUND

4327 FUELACTUATOR- OPEN CIRCUIT

4328 FUEL ACTUATOR - SHORT TO BATTERY

4329 FUEL ACTUATOR - CURRENT FEEDBACK READING TOO LOW

4330 FUELACTUATOR - CURRENT FEEDBACK READING LOST

Ly BATTERY VOLTAGETOO LOW - SYSTEM SHUTDOWN

442 BATTERY VOLTAGE TOO HIGH - SYSTEM SHUTDOWN

443 LSSBATTERY VOLTAGETOO HIGH

444 LSSBATTERY VOLTAGETOO LOW

445 BATTERY VOLTAGELOW

662 CANBUS FAILURE - PLATFORM MODULE

663 CANBUS FAILURE - LOAD SENSING SYSTEM MODULE

666 CANBUS FAILURE - ENGINE CONTROLLER

6613 CANBUS FAILURE - EXCESSIVE CANBUS ERRORS

6622 CANBUS FAILURE - TCU MODULE

6629 CANBUS FAILURE - TELEMATICS CANBUS LOADING
TOOHIGH

681 REMOTE CONTRACT MANAGEMENT OVERRIDE - ALLFUNCTIONS IN CREEP

813 CHASSISTILT SENSORNOT CALIBRATED

814 CHASSISTILT SENSOR OUT OF RANGE

815 CHASSISTILT SENSOR DISAGREEMENT

821 LSSCELL#1ERROR

822 LSSCELL#2ERROR

823 LSSCELL#3ERROR

824 LSSCELL#4ERROR

825 LSSHASNOT BEEN CALIBRATED

826 RUNNING AT CREEP - PLATFORM OVERLOADED

827 DRIVE &BOOM PREVENTED - PLATFORM OVERLOADED

828 LIFTUP&TELEOUTPREVENTED - PLATFORM OVERLOADED
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Table 6-14. System Fault Code Listing

DTC Analyzer Text
821 LSSREADING UNDER WEIGHT

8639 FRONT LEFT STEER VALVE - OPEN CIRCUIT

8640 FRONTLEFT STEER VALVE - SHORT TO BATTERY

8641 FRONTLEFT STEER VALVE - SHORT TO GROUND

8642 FRONT RIGHT STEER VALVE - OPEN CIRCUIT

8643 FRONTRIGHT STEER VALVE - SHORT TO BATTERY

8644 FRONT RIGHT STEER VALVE - SHORT TO GROUND

8669 OSCILLATING AXLE SWITCH DISAGREEMENT

91 LSSWATCHDOG RESET

992 LSSEEPROMERROR

993 LSSINTERNAL ERROR - PIN EXCITATION

994 LSSINTERNALERROR - DRDY MISSING FROM A/D

998 EEPROM FAILURE - CHECK ALL SETTINGS

9910 FUNCTIONS LOCKED OUT - PLATFORM MODULE SOFTWARE VERSION IMPROPER
911 FUNCTIONS LOCKED OUT - LSS MODULE SOFTWARE VERSION IMPROPER
9915 CHASSISTILT SENSOR NOT GAIN CALIBRATED

9919 GROUND SENSOR REF VOLTAGE OUT OF RANGE

9920 PLATFORM SENSOR REF VOLTAGE OUT OF RANGE

9921 GROUND MODULE FAILURE - HIGH SIDEDRIVER CUTOUT FAULTY

9922 PLATFORM MODULE FAILURE - HWFS CODE1

9923 GROUND MODULE FAILURE - HWFS CODE1

9924 FUNCTIONS LOCKED OUT- MACHINE NOT CONFIGURED

9944 CURRENT FEEDBACK GAINS OUT OF RANGE

9945 CURRENT FEEDBACK CALIBRATION CHECKSUM INCORRECT

9949 MACHINE CONFIGURATION OUT OF RANGE - CHECK ALL SETTINGS

9977 LSSCORRUPTEEPROM

9979 FUNCTIONS LOCKED OUT - GROUND MODULE SOFTWARE VERSION IMPROPER
9986 GROUNDMODULE VLOW FET FAILURE
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Table 6-15. Fault Code Troubleshooting Information

beenboth engaged or disengaged for atime period greater than or
equalto1second

functions

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
EVERYTHING OKor 001" | Theplatformstation (EVERYTHING OK) orground station (GROUND | Noresponse required. -
GROUND MODE 0K MODE OK) s selected and the system detects no problems exist.
RUNNINGATCUTBACK-OUT | gg1o" | TowerElevation Switchshows toweris elevated out of transport Machineis considered OutOf | Lowerboomintotransport
OF TRANSPORT POSITION position Transport Position position
or
Boom Elevation Switch #1shows boom elevated out of transport
position
or
Boom Elevation Switch #2 shows boom elevated out of transport
position
FSWOPEN 0011" | Machineisin Platform Mode Machineisnotallowedtoenter | Release controls, Engage Foot-
Drive/SteerorBoom function controlisactivated when Footswitch | the Machine Enabled state switchand reactivate Drive/
notengaged Steerand/orBoom function
control
RUNNING AT CREEP - CREEP 0012" | MachineisinPlatform Mode CreepMode s active Turn Platform creep switch off
SWITCHOPEN Platform creep switchis turned on
RUNNING AT CREEP-TILTED 0013" | FaultRUNNING AT CREEP - CREEP SWITCH OPEN (DTC0012)is not Creep Modeis active Lower Machineand placeon
AND ABOVEELEVATION active firm, level surface
Machineis Out Of Transport Position
Machine chassis s considered Tilted
RUNNINGAT CREEP—PLAT- 0030" | Platformisin Stowed Position Lift Down and Level Down Raise Platform from Stowed
FORM STOWED function speedmaximumsare | Position
limited to Ground Creep
LOAD SENSORREADINGUNDER | 0015 | LSShasbeen calibrated and the UGM has determined that the load Ensure platformis not resting on
WEIGHT sensing systemreadingis less than-50Ibs for 2 seconds. If the load thegroundorisnotleveledatan
sensing system determinesthatthe readingis greaterthan-50Ibsfor 5 extreme negativeangle.
seconds this fault will nolonger be annunciated.
Re-calibrate the load sensing
No control system interlocks presentwhen DTCis active. systemifthe above items are not
afactor.
FUELLEVELLOW —ENGINE 0031 Engine Shutdown has occurred due to Fuel Level being EMPTY Machine prohibits engine Addfuel tofueltank
SHUTDOWN cranking and throttle functions
APUACTIVE 0035 | EmergencyDescentModeisactive Operation specifiedin Emer- Stop using Emergency Descent
gency Descent Mode section Mode
KEYSWITCH FAULTY 212 Both Ground and Platform Keyswitches are energized at the same The Control Systemassumesa | OnAnalyzerunder DIAGNOS-
time station selection of Ground TICS-->SYSTEM-->PLAT-
FORM SELECT (and GROUND
SELECT), activate Platformand
Ground keyswitches to deter-
minefaultlocation; thentrou-
bleshoot wiringand/or
keyswitch.
FSW FAULTY 213 The ground footswitch input and platform footswitch input have Machine does notallow any Usethe Emergency Stop Switch

tocycle power
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Table 6-15. Fault Code Troubleshooting Information

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
FUNCTION PROBLEM- STEER 224 | ThemachineisinPlatform mode and the Steer Left switchiis ener- Machine enters Creep Mode Enable machineand on Ana-
LEFTPERMANENTLY gized at startup and Steer Leftand Right are lyzerunder DIAGNOSTICS--
SELECTED prohibited >DRIVE/STEER-->STEER
DEMAND, observe Steer Left
and Right commands; open
Platform box and troubleshoot
wiring orreplace joystick.
FUNCTION PROBLEM- STEER 225 The machineisin Platformmode and the SteerRight switchisener- | Machine enters Creep Mode Enable machineand on Ana-
RIGHTPERMANENTLY gized at startup and Steer Leftand Right are lyzerunder DIAGNOSTICS--
SELECTED prohibited >DRIVE/STEER-->STEER
DEMAND, observe Steer Left
and Right commands; open
Platform box and troubleshoot
wiring or replace joystick.
STEER SWITCHES FAULTY 227 Bothssteer switchinputs on the Drive/Steerjoystick are energizedat | Driveand Steerareprohibited. | EnablemachineandonAna-
startup (Platform or Ground mode). lyzerunder DIAGNOSTICS--
>DRIVE/STEER-->STEER
DEMAND, observe Steer Left
and Right commands; open
Platform box and troubleshoot
wiring or replace joystick.
FSWINTERLOCK TRIPPED 2211 | Machineisin Platform Mode. The Machine Enabled function | Release the footswitch
Thefootswitch is depressed foratime period greaterthanorequal to | isdisabled
7seconds without activation ofany functions
DRIVELOCKED - JOYSTICK 2212 | TheControl System detects one of the following conditions: If caused by the drive joystick If caused by the drive joystick
MOVED BEFORE FOOTSWITCH notbeing in the neutral posi- notbeing in the neutral posi-
The machineisin Platform Mode and the drive joystickis notin the tionimmediatelyfollowingthe | tionimmediatelyfollowing
neutral positionimmediately following Start Up. startup period then disable StartUp, then return Drive joy-
driveand steer stick toits neutral position
The machineisin Platform Mode and the footswitchis depressed or before depressing footswitch
DTC2213,2221,0r2223 areactive whilethedrivejoystickisnotinthe | If caused by engaging foot-
neutral position. switchwhilethe drivejoystick | If caused by footswitch being
isnotinthe neutral position, depressed while the drive joy-
thendonotallowthemachine | stickisnotinthe neutral posi-
toenterthe Machine Enabled tionthen releasethe
state footswitch, return the Drive
joysticktoneutral and depress
thefootswitchagain
STEERLOCKED - SELECTED 2213 | TheGround Module detects that the machineisin Platform Mode Donotallow the machine to Steer controlsare returned to

BEFOREFOOTSWITCH

andthe footswitchis depressed or DTC2212, 2221 or 2223 is active
while the steer controls are notin the neutral position.

enterthe Machine Enabled
state

neutral and the footswitch is
released
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FORM ROTATELEFT PERMA-
NENTLY SELECTED

sendinga continual leftrotate signal.

and Platform Rotate Leftand
Right prohibited.

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
D/SJOY.OUTOF RANGEHIGH 2216 | ThePlatform Module detects that the drive/steerjoystick voltageis | The Control System disables The Platform Module detects
outofrange Drive; BrakereleaseandSteer | thevoltageisinrangeandno
still permitted longerreports the fault. Move
joystick through range of
motionand check voltage
(should be approximately 0.7-
6.3V).
D/SJOY.CENTERTAPBAD 2217 | ThePlatform Module detects that the drive/steer centertapvoltage | The Control System disables The Platform Module detects
isoutofrange Drive; BrakereleaseandSteer | thevoltageisinrangeandno
still permitted longerreports the fault
L/SJOY.OUTOF RANGEHIGH 2219 | ThePlatform Module detects that the Lift/Swingjoystick reference | Disable Liftand SwinginPlat- | ThePlatformModulenolonger
voltageis high formMode reports the fault
L/SJOY.CENTERTAPBAD 2220 | ThePlatformModuledetectsthattheLift/Swingcentertapvoltageis | DisableLiftand SwinginPlat- | ThePlatform Module detects
outofrange form Mode. thatthelift/swing centertap
voltageisinrangeandnolon-
gerreportsthefault
LIFT/SWINGLOCKED - JOY- 2221 | TheGround Module detects one of the following conditions: Iffaultoccurs atstartup, dis- Return Lift/Swing controls to
STICKMOVED BEFORE FOOT- ableLiftand SwinginPlatform | neutral whilenotinthe
SWITCH The machineisin Platform Mode and the Liftand/or Swing controls | Mode Enabled state.
arenotinthe neutral positionimmediately following Start Up.
Iffaultoccursbyengagingthe | ReturnLift/Swing controlsto
The machineisin Platform Mode and the footswitchisdepressedor | footswitchafterthe control, neutral and release the foot-
DTC2212,2213 0r 2223 are active while the Lift/Swingjoystickisnot | thenmachineisnotpermitted | switch
inthe neutral position. toenterthe Machine Enabled
state.
WAITINGFORFSWTOBEOPEN | 2222 | Machineisin Platform Mode Machineisnotallowedtoenter | Releasethe Footswitch
Footswitch hasheen engaged since Start Up the Machine Enabled state
FUNCTION SWITCHES LOCKED 2223 | ThemachineisinPlatform Mode and the footswitchisdepressedor | Machineisnotallowedtoenter | Releaseengaged control
-SELECTED BEFORE ENABLE DTC2212,2213,0r2221is active while any of the following boom the Machine Enabled state switch and then depress foot-
controlinputsare engaged: switch
Tower Lift
Telescope
Platform Level
Platform Rotate
JibLift
FOOTSWITCH SELECTED 2224 | MachineisinPlatform mode Disable enginestart Release the footswitch before
BEFORE START Thefootswitch is already engaged when an engine start s attempting tostartthe engine
attempted from the platform controls
FUNCTION PROBLEM - PLAT- 2247 | Themachineisin Platform mode and the platform rotate switchiis Machine enters Creep Mode Release the footswitch and

returnthe platform rotate
switchtoneutral. Actuate
switch while monitoring state
changes under appropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchiffaulty.
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Help Message

DTC

Condition Producing DTC

Control System Response or
Machine Condition

Corrective Action/
Operational Requirement
for Function Movement
and/or to Clear Fault

FUNCTION PROBLEM - PLAT-
FORMROTATE RIGHT PERMA-
NENTLY SELECTED

2248

The machineisin Platform mode and the platformrotate switch s
sendinga continual right rotate signal.

Machine enters Creep Mode
and Platform Rotate Leftand
Right prohibited.

Release the footswitchand
return the platformrotate
switchtoneutral. Actuate
switch while monitoring state
changesunderappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif faulty.

FUNCTION PROBLEM-JIBLIFT
UPPERMANENTLY SELECTED

2249

The machineisin Platform mode and thejib lift switchis sendinga
continual lift upsignal.

Machine enters Creep Mode
and Platform JibLift Upand
Down prohibited.

Release the footswitch and
return the platformjib lift
switchtoneutral. Actuate
switchwhile monitoring state
changesunderappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif faulty.

FUNCTION PROBLEM-JIBLIFT
DOWN PERMANENTLY
SELECTED

2250

The machineisin Platform mode and thejib lift switchis sending a
continuallift down signal.

Machine enters Creep Mode
and Platform Jib Lift Upand
Down prohibited.

Release the footswitch and
return the platformjib lift
switchtoneutral. Actuate
switchwhile monitoring state
changes underappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchiiffaulty.

FUNCTION PROBLEM - TELE-
SCOPEIN PERMANENTLY
SELECTED

2251

The machineisin Platformmode and the telescope switchis sending
acontinual telescopeinsignal.

Machine enters Creep Mode
andTeleInand Out prohibited.

Release the footswitch and
returnthe telescope switchto
neutral. Actuate switch while
monitoring state changes
underappropriate menuin
DIAGNOSTICS-->O0PER CON-
TROLS on Analyzer. Replace the
switchiffaulty.

FUNCTION PROBLEM - TELE-
SCOPEOUTPERMANENTLY
SELECTED

2252

The machineisin Platform mode and the telescope switchis sending
acontinual telescope outsignal.

Machine enters Creep Mode
andTeleInand Out prohibited.

Release the footswitchand
return the telescope switchto
neutral. Replace the switch if
faulty.

FUNCTION PROBLEM-TOWER
LIFTUPPERMANENTLY
SELECTED

2257

The machineisin Platform mode and the tower lift switchis sending
acontinual tower liftupsignal.

Machine enters Creep Mode
and Tower Lift Upand Down
prohibited.

Release the footswitch and
return the telescope switch to
neutral. Actuate switch while
monitoring state changes
under appropriatemenuin
DIAGNOSTICS-->0PER CON-
TROLS on Analyzer. Replace the
switchiffaulty.
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ground Auxiliary Descent switch is selected aftera Ground con-
trol switch has been selected.

The machineisin Platform Mode, the engineis stopped, and the
platform Auxiliary Descent switch is selected aftera Platform
control switch has been selected.

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
FUNCTIONPROBLEM-TOWER | 2258 | Themachineisin Platformmode andthe towerliftswitchissending | Machine entersCreep Mode Release the footswitch and
LIFTDOWN PERMANENTLY acontinual towerlift down signal. and TowerLift Upand Down return the telescope switch to
SELECTED prohibited. neutral. Actuate switch while
monitoring state changes
under appropriate menuin
DIAGNOSTICS-->0PER CON-
TROLS on Analyzer.Replace the
switchiffaulty.
FUNCTION PROBLEM - PLAT- 2262 | ThemachineisinPlatformmode and the platformlevel upswitchis | Machine enters Creep Mode Release the footswitchand
FORMLEVEL UP PERMA- sendinga continual level upsignal. and Platform Level Upand returntheplatformlevel switch
NENTLY SELECTED Down prohibited. toneutral. Actuate switch
while monitoring state
changesunderappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif faulty.
FUNCTION PROBLEM - PLAT- 2263 | ThemachineisinPlatformmodeandtheplatformleveldownswitch | MachineentersCreep Mode Release the footswitchand
FORMLEVEL DOWN PERMA- issendinga continual level up signal. and Platform Level Upand returntheplatformlevel switch
NENTLY SELECTED Down prohibited. toneutral. Actuate switch
while monitoring state
changes under appropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchiffaulty.
FUNCTION SWITCHES FAULTY - 234 | TheGround Module detects one of the following conditions: Theboomfunctionthatistrig- | Checkthe switch fortheappli-
CHECKDIAGNOSTICS/B00M The machineisin Ground Mode and both direction inputs of the gerlngthefal{lt|sd|sabled. cab.lefunct.mn..Actuate switch
following boom controls are energized at the same time: Engine NOTE: I.fEnglne Start/Aux whllemonltonngstate'
Start/Aux, Telescope, Platform Level, Platform Rotate, Jib Lift, Poweris atfault,.Eme.r- chang.es underappropriate
TowerLift, Lift, or Swing. gency Descentwillstillbe menuinDIAGNOSTICS-->O0PER
permitted. CONTROLS on Analyzer.
The machineisin Platform Mode and both directioninputs of the Replaceiffaulty.
following boom controls are energized at the same time: Engine
Start/Aux, Telescope, Platform Level, Platform Rotate, Jib Lift,
Tower Lift
FUNCTION SWITCHES LOCKED 235 The Ground Module detects one of the following conditions: Emergency Descentmodeis Release all function switches.
-SELECTED BEFORE AUX The machineisin Ground Mode, the engineis stopped, and the disabled Act.watetheAuxmary Descer.lt
POWER switch beforeany otherappli-

cable control switches or start
theengine
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Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
FUNCTION SWITCHES LOCKED 236 The Ground Module detects one of the following conditions: Enginestartisdisabled Release all function switches.
-~SELECTED BEFORE START The machineisin Ground Mode, the engineis stopped, and any Startthe er\glnebefore.any
SWITCH boom controlis selected before the ground engine start switchiis other applicable function
selected. switchesareselected.
The machineisin Platform Mode, the engine is stopped, any
drive/steerorboom control is already engaged and the foot-
switchis notengaged before the platform engine start switchis
selected
START SWITCHLOCKED - 237 Theenginestartswitchfortheselectedstationisengagedduringthe | Enginestartisdisabled Release the engine start
SELECTED BEFOREKEY- Ground Module startup sequence. switch. Position the Ground/
SWITCH Platform Select switch tothe
opposite operating station to
verify theengine canbe
started. View switch stateon
Analyzer under DIAGNOSTICS--
>0PER CONTROLS-->START
SWITCH.
FUNCTION PROBLEM - 2310 | Themachineisin Ground mode and the Enable switchisin the Disable Startand Boom func- Return the switch to the off
GROUND ENABLE PERMA- selected position. tions, including Emergency position. View switch state on
NENTLY SELECTED Descent. Analyzer under DIAGNOSTICS--
>0PER CONTROLS-->AUX
DESCENT SW.Replacethe
switchif defective.
FUNCTIONPROBLEM-JIBLIFT | 2370 | ThemachineisinGround modeand the JibLiftswitchisselectedand | Jib Lift Upand Down prohib- With the machine controls not
UPPERMANENTLY SELECTED trying toactivate the Jib Lift Up function at startup. ited. enabled, returnthe Jib Lift
switchtoneutral. Actuate
switch while monitoring state
changesunderappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.
FUNCTIONPROBLEM-JIBLIFT | 2371 | ThemachineisinGround modeand the JibLiftswitchisselectedand | JibLift Upand Down prohib- With the machine controls not
DOWN PERMANENTLY trying toactivate the Jib Lift Down function at startup. ited. enabled, returnthe Jib Lift
SELECTED switchtoneutral. Actuate
switchwhile monitoring state
changesunderappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.
FUNCTIONPROBLEM-SWING | 2372 | Themachineisin Ground mode and the Swingswitchisselectedand | Swing Leftand Right prohib- With the machine controls not
LEFTPERMANENTLY trying toactivate the Swing Left function at startup. ited. enabled, returnthe Swing
SELECTED switchtoneutral. Actuate

switchwhile monitoring state
changesunderappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.
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Help Message

DTC

Condition Producing DTC

Control System Response or
Machine Condition

Corrective Action/
Operational Requirement
for Function Movement
and/or to Clear Fault

FUNCTION PROBLEM-SWING
RIGHTPERMANENTLY
SELECTED

2373

The machineisin Ground mode and the Swing switchis selected and
trying toactivate the Swing Right function at startup.

Swing Leftand Right prohib-
ited.

With the machine controls not
enabled, returnthe Swing
switchtoneutral. Actuate
switch while monitoring state
changesunderappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.

BOOMTRANSPORT SWITCH
DISAGREEMENT

23104

The Ground Module detects that Boom Elevation switch #1and
switch #2 are notinagreement for more than 4 seconds while lifting.

The Ground Module assumes
an"Above Elevation" condition
anddoes notallow Axle Oscilla-
tion.

Verify that the twoboomangle
switchesareadjusted toactu-
atesimultaneously. Cycle
Power.

FUNCTIONPROBLEM —
TOWERLIFTUP PERMA-
NENTLY SELECTED

23105

The machineis in Ground mode and the Tower Lift switch s selected
andtrying toactivate the Tower Lift Up function at startup.

Tower Lift Upand Down prohib-
ited.

Withthe machine controls not
enabled, return the Tower Lift
switchtoneutral. Actuate
switch while monitoring state
changes underappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switch if defective.

FUNCTIONPROBLEM —
TOWERLIFTDOWN PERMA-
NENTLY SELECTED

23106

The machineisin Ground mode and the Tower Lift switch is selected
andtrying toactivate the Tower Lift Down function at startup.

Tower Lift Upand Down prohib-
ited.

With the machine controls not
enabled, return the Tower Lift
switchtoneutral. Actuate
switch while monitoring state
changes under appropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switch if defective.

FUNCTIONPROBLEM - LIFTUP
PERMANENTLY SELECTED

23107

The machineis in Ground mode and the Lift switchis selected and
trying toactivate the Lift Up function at startup.

LiftUpand Down prohibited.

With the machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes underappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.

FUNCTION PROBLEM- LIFT
DOWN PERMANENTLY
SELECTED

23108

The machineisin Ground mode and the Lift switch is selected and
trying toactivate the Lift Down function at startup.

Lift Upand Down prohibited.

With the machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes underappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.
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Help Message

DTC

Condition Producing DTC

Control System Response or
Machine Condition

Corrective Action/
Operational Requirement
for Function Movement
and/or to Clear Fault

FUNCTION PROBLEM - TELE-
SCOPEIN PERMANENTLY
SELECTED

23109

The machineisin Ground mode and the Telescope switch is selected
and trying toactivate the Telescope Infunction at startup.

Tele Inand Out prohibited.

With the machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes underappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.

FUNCTION PROBLEM - TELE-
SCOPEOUTPERMANENTLY
SELECTED

23110

The machineisin Ground mode and the Telescope switch is selected
and trying toactivate the Telescope Out function at startup.

TeleInand Out prohibited.

With the machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes underappropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.

FUNCTION PROBLEM - PLAT-
FORM LEVEL UP PERMA-
NENTLY SELECTED

231

The machineisin Ground mode and the Platform Level switch s
selected and trying to activate the Platform Level Up function at
startup.

Platform Level Upand Down
prohibited.

With the machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes underappropriate
menuin DIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switchif defective.

FUNCTION PROBLEM - PLAT-
FORM LEVEL DOWN PERMA-
NENTLY SELECTED

23112

The machineis in Ground mode and the Platform Level switch is
selected and trying to activate the Platform Level Down function at
startup.

Platform Level Upand Down
prohibited.

With the machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes under appropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switch if defective.

FUNCTION PROBLEM - PLAT-
FORM ROTATELEFT PERMA-
NENTLY SELECTED

23113

The machineisin Ground mode and the Platform Rotate switch s
selected and trying to activate the Platform Rotate Left function at
startup.

Platform Rotate Rightand Left
prohibited.

Withthe machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes under appropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switch if defective.

FUNCTION PROBLEM - PLAT-
FORM ROTATE RIGHT PERMA-
NENTLY SELECTED

23114

The machineisin Ground mode and the Platform Rotate switch s
selected and trying to activate the Platform Rotate Right function at
startup.

Platform Rotate Rightand Left
prohibited.

With the machine controls not
enabled, return the Lift switch
toneutral. Actuate switch
while monitoring state
changes under appropriate
menuinDIAGNOSTICS-->0PER
CONTROLS on Analyzer.
Replace the switch if defective.
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Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
RODSIDEPRESSURESENSOR— | 23217* | Afterthe operatordemandis complete (enable valve de-energized Checkrelief setting or pressure
FAULTY afteratower lift down orboom lift down) and footswitch still active, transducer

*This fault will not be activeif Boom Sensors are not calibrated, a subsequent function is activated, any retrieval mo

h

[}

theflow control aredirectional valves are appropriately held for 3secto
checkthe tower lift enable valve. This diagnosticis run at the same
timeas DTC33563

IfRod side pressureis greater than 1800psi or less than 1000psi, faultis
detected

Fault, oncetriggered, is maintained within a given key-cycle
Machine will be trappedin transport

althy, ground mode is selected or dump valve s energized for less than 3se

cafterafunction is complete

deisactive, any valves orsensorsinvolvedin the diagnostics are not

MODEL CHANGED —HYDRAU- 259 The MACHINE SETUP = MODEL is changed using the analyzer Alloftheboom, drive,andsteer | Cycle Power.
LICSSUSPENDED — CYCLEEMS functionsare disabled; the
engine will be shut down.
GENERATOR MOTION CUTOUT 2513 | MACHINESETUP —> GEN SET=BELT DRIVE and GEN SET CUTOUT = Alloftheboom, drive, andsteer | Motionisnolongerattempted
ACTIVE MOTION CUTOUT functionsare disabled. orgeneratoris turned off.
The machineis being operated in Platform mode and the footswitch
and Generator Enable switch are engaged while any of the config-
ured boom, drive, or steer functions are attempting to be activated.
BOOM PREVENTED—DRIVE 2514 | Themachineissetup to cut out boom functions when the drive or Allboom functions are dis- Stop operatingany Drive or
SELECTED steerisbeing operated. The machineisin the Outof Transport posi- | abled. Steerfunctions. Activate the
tionand the operatoris operating a Drive or Steer functionand Boomfunction.
attempts toactivate aboom function.
Note: DTC2514 supercedes DTC2518 if drive/steerand boom func-
tions are both active when the machine changes from Below Eleva-
tionto Above Elevation.
DRIVEPREVENTED —ABOVE 2516 | Themachineissetuptocutoutdriveand steerwhentheboomis Disable Drive and Steer Placethe machineinthetrans-
ELEVATION above elevation. The machineisin the Out of Transport position. The port position before attempt-
Control System senses the boom is above elevation and the operator ing todrive or steer.
isattempting to activate Drive or Steer
DRIVEPREVENTED-TILTED& | 2517 | Themachineissetuptocutoutdriveandsteerwhenthe chassisis Disable Drive and Steer Place the machineinthetrans-
ABOVEELEVATION tiltedandboom is above elevation. The machineisin the Out Of port position before attempt-
Transportposition. The Control System senses the chassisistilted and ingtodriveorsteer.
the operatoris attempting to activate Drive or Steer
DRIVEPREVENTED —BOOM 2518 | Themachineissetupto cut out functions when the hoomishbeing Disable Drive and Steer Stop operating any boom func-
SELECTED operated. The machineisin the Out Of Transport position. The opera- tions. Activate the Drive or
toris operatingaboom functionand tries to activate the Drive or Steerfunction.
Steer controls.
FUNCTIONS LOCKED OUT - 2520 | TheGround Module detectsamismatch between programmedsec- | Disableallmachineandengine | Reprogramthe softwareso
CONSTANTDATA VERSION tions of the processor memory. functions (i.e.,command thatthe memory values match.
IMPROPER engine shutdownand do not Cycle Power.
permit start).
RUNNING AT CREEP - PLAT- 2587 | Thecontrol system has determined that the platformisleveled under

FORMLEVELED UNDER

andis being considered to be inaloading/unloading position. Boom,

Tower,and Level Override functions will operate at creep speed.
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and/or to Clear Fault

BRAKE—SHORTTO BATTERY 331 The Ground Module detectsa short to battery at the brake output. Disable Drive and Brake out- Inspect wiring for physical

puts. damageand check for wire
continuity. Cycle power to clear
thefault.

BRAKE—OPEN CIRCUIT 332 The Ground Module detects an open circuit at the brake output. No response required. Inspectwiring for physical
damage. Check foragood con-
nection at the solenoid and for
wire continuity through this
circuit. Cycle powerto clear the
fault.

LIFTUPVALVE—-OPEN CIRCUIT 334 | TheGround Module detectsanopen circuitattheliftupvalve output. | TheGround Modulesuspends | Inspectwiring for physical
theLift Up/Down command damage. Check foragood con-
and reverts to Open Loop Cur- nection at the solenoid and for
rent control for Lift; Lift speedis | continuitythrough the circuit.
limitedto Creep afterbothLift | Withthesolenoid discon-
Up/Down controlsarereturned | nected,anopen circuitvoltage
toneutraland the machine ofnearly 8.0V exists on the
controlsare not Enabled. Ground Module output pin for

diagnostic purposes. Cycle
powerto clearthefault.

LIFTDOWN VALVE—SHORTTO 335 The Ground Module detectsashorttoground at the Lift Downvalve | Ground Module Lift Upand Inspectwiring for physical

GROUND output. Downoutputsare disabled. damage and check for wire
continuity. Cycle powerto clear
thefault.

LIFTDOWN VALVE—OPEN 336 | TheGround Module detectsan open circuitat the Lift Down valve The Ground Modulesuspends | Checkforagood connectionat

CIRCUIT output. LiftUp/Downcommandsand | thesolenoid and for continuity
reverts to Open Loop Current through this circuit. With the
control forLift; Lift speedislim- | solenoid disconnected,an
ited to Creep afterboth LiftUp/ | open circuitvoltage of nearly
Down controls have been 8.0V exists on the Ground Mod-
returned to neutral and uleoutput pinfor diagnostic
machineisnot Enabled. purposes. Inspect wiring for

physical damage. Cycle power
toclearthe fault.

GROUND ALARM — SHORTTO 3311 | TheGround Module detectsa shortto battery at the Ground Alarm Noresponse required. Inspect wiring for physical

BATTERY output. damage and check for wire
continuity. Cycle powerto clear
thefault.

MAIN DUMP VALVE - SHORT 3358 | TheGround Module detectsa short to ground at the Main Dump The Main Dump Valve outputis | Inspectwiring forphysical

TOGROUND Valve output. disabled. damage and check for wire

continuity. Cycle powerto clear
thefault.
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CIRCUIT

output.

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
MAIN DUMP VALVE— OPEN 3359 | TheGround Module detectsan opencircuit at the Main DumpValve | Noresponse required. Checkforagood connectionat
CIRCUIT output. thesolenoid and for continuity
through this circuit. With the
solenoid disconnected, an
open circuitvoltage of nearly
8.0V exists on the Ground Mod-
ule output pinfor diagnostic
purposes. Inspect wiring for
physical damage. Cycle power
toclearthe fault.
MAIN DUMP VALVE— SHORT 3360 | TheGround Module detectsashort to battery atthe Main Dump Ground Module Main Dump, Inspectwiring for physical
TOBATTERY Valve output. Swing Left/Right, Tower Lift damageand check forwire
Up,andLiftUpoutputsaredis- | continuity. Cycle powerto clear
abled. thefault.
BRAKE—SHORTTO GROUND 3361 | TheGround Module detectsashorttoground at the Brake output. Ground Module Drive/Steer Inspect wiring for physical
and Brake outputsaredisabled. | damageand checkforwire
continuity. Cycle powerto clear
thefault.
STARTSOLENOID — SHORTTO 3362 | TheGround Module detectsashorttogroundat the Engine Starter Engine Startattemptisnotper- | Inspectwiring for physical
GROUND Solenoid. mitted. damage and check forwire
continuity. Cycle powerto clear
thefault.
START SOLENOID - OPEN CIR- 3363 | Ground Moduledetectsanopen circuitat this output; if machineis Noresponserequired. Inspect wiring for physical
T equipped witha Dual Fuel ECU, ground module will only evaluate for damage and check for wire
open circuit conditions until first Start is attempted for each power continuity. Cycle powerto clear
cycle dueto possibility of ECU opening ground solenoid return path thefault.
todisable Startand causing erroneous diagnostics.
STARTSOLENOID — SHORTTO 3364 | TheGround Module detectsashortto batteryatthe Engine Starter Ground Module Engine Startis | Inspect wiring for physical
BATTERY Solenoid. disabled by de-energizingthe | damageand checkforwire
Fuel Actuator (Kubota) orsend- | continuity. Cycle powerto clear
inganEngine Shutdowncom- | thefault.
mand (Dual Fuel ECU)
STEER DUMP VALVE — SHORT 3365 | TheGround Module detectsashorttogroundat the Steer Dump Ground Module Steer Dump Inspect wiring for physical
TOGROUND Valve output. outputis disabled. damage and check for wire
continuity. Cycle power to clear
thefault.
STEERDUMP VALVE—OPEN 3366 | TheGround Module detectsanopencircuitatthe SteerDumpValve | Noresponse required. Check foragood connectionat

thesolenoid and for continuity
through this circuit. With the
solenoid disconnected, an
open circuitvoltage of nearly
8.0V exists on the Ground Mod-
ule output pinfor diagnostic
purposes. Inspect wiring for
physical damage. Cycle power
toclearthe fault.
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it

output.

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
STEERDUMP VALVE — SHORT 3367 | TheGround Module detectsashortto battery at the Steer Dump Ground Module Steer Dump, Inspect wiring for physical
TOBATTERY Valve output. Steer,and Flow Control outputs | damageand check forwire
aredisabled; Steer, TeleIn/Out, | continuity. Cycle powerto clear
JibUp (permittedifoperating | thefault.
inEmergency Descent mode),
Level Up/Down, and Rotate
Left/Right functions are disal-
lowed.
GENSET/WELDER—SHORTTO | 3373 | TheGround Module detectsashorttoground at the Gen Set/Welder | GroundModuleGeneratorrelay | Inspectwiring forphysical
GROUND output. outputisdisabled therebydis- | damageand checkforwire
abling generatorfunctionality. | continuity.Cycle powerto clear
thefault.
GENSET/WELDER—OPENCIR- | 3374 | TheGround Module detectsan open circuitat the Gen Set/Welder Noresponserequired. Checkfora good connection at
T output. therelayand for continuity
through this circuit. With the
relay disconnected, anopen
circuitvoltage of nearly 8.0V
existson the Ground Module
output pinfor diagnostic pur-
poses. Inspect wiring for physi-
cal damage. Cycle powerto
clearthefault.
GENSET/WELDER—SHORTTO | 3375 | TheGround Module detectsashorttobatteryatthe Gen Set/Welder | TheGround Module Generator | Inspectwiring for physical
BATTERY output. relayoutputisdisabled, butthe | damageand checkforwire
Ground Module considersthe | continuity. Cycle powerto clear
Generatoralwaysenabledand | thefault.
restricts engine speed to Gen-
erator RPM. If MACHINE SETUP
—> GENSET CUTOUT =MOTION
CUTOUT, disregard cutout and
permit motion.
HEAD TAILLIGHT - SHORTTO 3376 | TheGround Module detectsashorttogroundatthe Head-Tail Light | GroundModuleH&TLightrelay | Inspectwiringforphysical
GROUND output. outputis disabled. damage and check for wire
continuity. Cycle power to clear
thefault.
HEADTAILLIGHT —OPENCIR- 3377 | TheGround Module detectsan open circuit at the Head-Tail Light Noresponse required. Checkforagood connectionat

therelayand for continuity
through this circuit. With the
relay disconnected, an open
circuitvoltage of nearly 8.0V
exists on the Ground Module
output pinfor diagnostic pur-
poses. Inspect wiring for physi-
cal damage. Fault cleared with
power cycle.

6-68

3121259



SECTION 6 - JLG CONTROL SYSTEM

Table 6-15. Fault Code Troubleshooting Information

VALVE—SHORTTO BATTERY

Down Valve output.

Up, Level Down, and Flow Con-
trol Valve outputsare disabled.

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
HEADTAILLIGHT — SHORTTO 3378 | TheGround Module detectsashorttobatteryatthe Head-Tail Light | Disable Ground Module H&T Inspect wiring for physical
BATTERY output. Lightrelay outputisdisabled. | damageand checkforwire
continuity. Cycle powerto clear
thefault.
HOURMETER - SHORTTO 3379 | TheGround Module detectsashorttogroundat the Hourmeterout- | Ground Module Hourmeter Inspect wiring for physical
GROUND put. outputis disabled. damage and check for wire
continuity. Confirm high resis-
tancereadingacross hourme-
ter. Cycle powerto clearthe
fault.
HOURMETER - SHORTTO 3381 | TheGroundModule detectsashorttobatteryatthe Hourmeterout- | Ground Module Hourmeter Inspectwiring for physical
BATTERY put. outputis disabled. damage and check for wire
continuity. Cycle power to clear
thefault.
PLATFORMLEVEL UP VALVE— 3382 | TheGround Module detectsashorttoground at the Platform Level Ground Module Platform Level | Inspect wiring for physical
SHORTTOGROUND UpValve output. Upisdisabled; Level Down damage and check for wire
speedis limited to Creep. continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
PLATFORMLEVEL UP VALVE— 3383 | TheGround Module detectsan open circuit at the Platform LevelUp | Platform Level speedislimited | Checkforagood connectionat
OPENCIRCUIT Valve output. toCreep. thesolenoid and for continuity
through this circuit. Inspect
wiring for physical damage.
Cycle powerto clearthe fault.
PLATFORM LEVEL UPVALVE - 3384 | TheGround Module detectsashortto battery at the Platform Level Ground Module Platform Level | Inspectwiring for physical
SHORTTO BATTERY UpValve output. Up, Level Down, and Flow Con- | damageand check forwire
trol Valve outputsaredisabled. | continuity. Cycle powerto clear
thefault.
PLATFORM LEVELDOWN 3388 | TheGround Module detectsa shorttoground at the Platform Level Ground Module Platform Level | Inspectwiring for physical
VALVE - SHORT TO GROUND Down Valve output. Upand Down valve outputsare | damageand check forwire
disabled. continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
PLATFORM LEVELDOWN 3389 | TheGround Module detectsan opencircuit at the Platform Level Platform Level speedislimited | Checkforagood connectionat
VALVE—OPEN CIRCUIT Down Valve output. toCreep. thesolenoid and for continuity
through this circuit. Inspect
wiring for physical damage.
Cycle powerto clearthe fault.
PLATFORMLEVEL DOWN 3390 | TheGround Module detectsashortto battery at the Platform Level Ground Module Platform Level | Inspectwiring for physical

damage and check for wire
continuity. Cycle powerto clear
thefault.
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CIRCUIT

output.

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
TOWERLIFTUPVALVE- 33106 | TheGround Module detectsa shortto ground at the Tower Lift Up Ground Module Tower Lift Up Inspect wiring for physical
SHORTTO GROUND Valve output. outputisdisabled; Tower Lift damage and check for wire
Down speedislimitedtoCreep | continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powertoclear
thefault.
TOWERLIFTUPVALVE—-OPEN | 33107 | TheGround Module detectsan open circuitatthe TowerLiftUpValve | TheGround Modulesuspends | Checkforagood connectionat
CIRCUIT output. Tower Lift Up/Down com- thesolenoid and for continuity
mandsand revertsto Open through this circuit. With the
Loop Current control forTower | solenoid disconnected, an
Lift; Tower Liftspeedislimited | opencircuitvoltage of nearly
to Creep after both Tower Lift 8.0V exists on the Ground Mod-
Up/Down controls have been ule output pinfor diagnostic
returned to neutral and purposes. Inspect wiring for
machineisnot Enabled physical damage. Cycle power
toclearthe fault.
TOWERLIFTDOWN VALVE - 33109 | TheGround Module detectsashorttogroundat the TowerLiftDown | Ground Module Tower Lift Up Inspect wiring for physical
SHORTTO GROUND Valve output. and Down outputsare dis- damage and check for wire
abled. continuity. Check for coil dam-
age orshorting conditionin
connector. Cycle powerto clear
thefault.
TOWERLIFTDOWN VALVE- 33110 | TheGround Module detectsan open circuit at the Tower Lift Down The Ground Modulesuspends | Checkforagood connectionat
OPENCIRCUIT Valve output. Tower Lift Up/Down com- thesolenoid and for continuity
mandsand revertsto Open through this circuit. With the
Loop Current control forTower | solenoid disconnected, an
Lift; Tower Lift speedislimited | opencircuitvoltage of nearly
to Creep afterboth Tower Lift 8.0V exists on the Ground Mod-
Up/Down controls have been ule output pinfor diagnostic
returned to neutral and purposes. Inspect wiring for
machineisnot Enabled physical damage. Cycle power
toclearthe fault.
SWINGRIGHTVALVE—SHORT | 33118 | TheGround Module detectsashorttogroundatthe Swing Right Swing Leftand Right outputs Inspectwiring for physical
TOGROUND Valve output. aredisabled. damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
SWINGRIGHT VALVE—OPEN 33119 | TheGround Module detectsan open circuit at the SwingRightValve | The GroundModulesuspends | Checkforagood connectionat

Swing Left/Right commands
and reverts to Open Loop Cur-
rent control for Swing; Swing
speedis limited to Creep after
both Swing Left/Right controls
arereturned to neutraland
machineisnot Enabled

thesolenoid and for continuity
through this circuit. With the
solenoid disconnected, an
open circuitvoltage of nearly
8.0V exists on the Ground Mod-
uleoutput pinfor diagnostic
purposes. Inspect wiring for
physical damage. Cycle power
toclearthe fault.

6-70

3121259



SECTION 6 - JLG CONTROL SYSTEM

Table 6-15. Fault Code Troubleshooting Information

TERY

Lift Down valve

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
TELESCOPEINVALVE-SHORT | 33120 | TheGround Module detectsashorttobatteryatthe TelescopeIn Ground Module Telescope In, Inspect wiring for physical
TOBATTERY Valve output. Telescope Out, and Flow Con- damage and check for wire
trol Valve outputsaredisabled. | continuity. Cycle powerto clear
thefault.
SWINGLEFTVALVE—SHORT 33122 | TheGround Module detectsa shorttogroundatthe SwingLeftValve | Ground ModuleSwingLeftand | Inspectwiringfor physical
TOGROUND output. Right outputsare disabled. damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
TELESCOPEOUTVALVE— 33123 | TheGround Module detectsa short to battery at the Telescope Out Ground Module Telescope In, Inspect wiring for physical
SHORT TO BATTERY Valve output. Telescope Out, and Flow Con- damage and check forwire
trol Valve outputsaredisabled. | continuity. Cycle powerto clear
thefault.
THROTTLE ACTUATOR - 33130 | TheGroundModuledetectsashorttogroundatthe Throttle Actuator | TheGround Module Throttle Inspectwiring for physical
SHORTTOGROUND output (Kubota). Actuator outputis disabled. damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
THROTTLEACTUATOR—OPEN | 33131 | TheGround Module detectsan opencircuitatthe Throttle Actuator | Noresponserequired Checkforagood connectionat
CIRCUIT output (Kubota). thesolenoid and for continuity
through this circuit. With the
solenoid disconnected, an
opencircuitvoltage of nearly
8.0V exists on the Ground Mod-
ule output pinfor diagnostic
purposes. Inspect wiring for
physical damage. Cycle power
toclearthe fault.
THROTTLEACTUATOR - 33132 | TheGroundModuledetectsashorttobatteryattheThrottleActuator | The Ground Module Throttle Inspect wiring for physical
SHORTTOBATTERY output (Kubota). Actuator outputis disabled; damage and check for wire
functionsaresettoCreep continuity. Cycle powerto clear
speed. thefault.
LIFTVALVES—SHORTTOBAT- | 33182 | TheGround Module detectsashortto batteryateithertheLiftUpor | TheGround ModuleLiftUpand | Inspectwiringforphysical

Down outputsare disabled and
ground current return pathis
opencircuited.

damage and check for wire
continuity. Cycle powerto clear
thefault.
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Help Message

DTC

Condition Producing DTC

Control System Response or
Machine Condition

Corrective Action/
Operational Requirement
for Function Movement
and/or to Clear Fault

TELESCOPEQUTVALVE-
OPENCIRCUIT

33186

The Ground Module detectsan open circuitat the Telescope Out Valve

output.

Telespeedis limited to Creep

Checkforagood connection at
thesolenoid and for continuity
through this circuit. With the
solenoid disconnected, an
open circuitvoltage of nearly
8.0V exists on the Ground Mod-
ule output pinfor diagnostic
purposes. Inspect wiring for
physical damage. Cycle power
toclearthe fault.

TELESCOPEQUTVALVE-
SHORTTO GROUND

33188

The Ground Module detectsa short to ground at the Telescope Out

Valve output.

Ground Module Telescope Out
outputis disabled; TeleIn
speedislimited to Creep.

Inspect wiring for physical
damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.

TELESCOPEINVALVE—OPEN
CIRCUIT

33189

The Ground Module detectsan open circuit at the Telescope In Valve

output.

Tele speed s limited to Creep

Checkfora good connection at
the solenoid and for continuity
through this circuit. With the
solenoid disconnected, an
open circuitvoltage of nearly
8.0V exists on the Ground Mod-
uleoutput pinfor diagnostic
purposes. Inspect wiring for
physical damage. Cycle power
toclearthe fault.

TELESCOPEIN VALVE—SHORT
TOGROUND

33190

The Ground Module detectsashort to ground at the Telescope In

Valve output.

Ground Module TelescopeIn
and Out outputsare disabled.

Inspectwiring for physical
damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle power to clear
thefault.

GLOWPLUG—OPEN CIRCUIT

33279

The Ground Module detects an open circuit at the Glow Plug output.

(Kubota)

Noresponse required

Checkforagood connectionat
therelayand for continuity
through this circuit. With the
relay disconnected, anopen
circuitvoltage of nearly 8.0V
exists on the Ground Module
output pinfor diagnostic pur-
poses. Inspect wiring for physi-
cal damage. Cycle power to
clearthefault.

GLOWPLUG—SHORT TO BAT-
TERY

33280

The Ground Module detectsa short to battery at the Glow Plug out-

put. (Kubota)

Ground Module GlowPlugrelay
outputis disabled.

Inspect wiring for physical
damage and check for wire
continuity. Cycle powerto clear
thefault.
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Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
GLOWPLUG—SHORTTO 33281 | TheGround Module detectsashorttogroundatthe Glow Plugout- | GroundModuleGlowPlugrelay | Inspectwiring for physical
GROUND put. (Kubota) outputisdisabled. damage and check for wire
continuity. Checkforrelay
damage or shorting condition
inconnector. Cycle power to
clearthefault.
LIFT—CURRENT FEEDBACK 33287 | TheGround Module calls for current greater than 250mA, but the The Ground Module suspends | Partofthe commanded current
READINGTOO LOW actual currentis atleast 125mA less than the called for current for LiftUp/Downcommandsand | isbeing divided either priorto
more than 1second revertsto Open Loop Current thesolenoid connection oron
control forLift; Lift speedislim- | thegroundreturn path. Inspect
ited to Creepafterboth LiftUp/ | wiringforphysical damageand
Down controls have been check forwire continuityanda
returned to neutral and the low resistance return path.
machineisnot Enabled Cycle powerto clear the fault.
SWINGLEFTVALVE—OPEN 33295 | TheGround Module detectsan open circuit at the Swing Left Valve The Ground Modulesuspends | Checkforagood connectionat
CIRCUIT output. Swing Left/Right commands thesolenoid and for continuity
andrevertstoOpenLoopCur- | throughthiscircuit. Withthe
rent control for Swing; Swing solenoid disconnected, an
speedis limited to Creepafter | opencircuitvoltage of nearly
both Swing Left/Right controls | 8.0V exists on the Ground Mod-
havebeenreturnedtoneutral | uleoutput pinfordiagnostic
andthemachineisnotEnabled | purposes. Inspectwiring for
physical damage. Cycle power
toclearthe fault.
FLOWCONTROLVALVE-OPEN | 33314 | TheGroundModuledetectsanopencircuitatthe Flow ControlValve | The Ground Modulesuspends | Checkforagood connectionat
CIRCUIT output. outputcommandsandreverts | thesolenoidand for continuity
toOpen Currentloop controlfor | through thiscircuit. Withthe
Flow Control Valve; Tele In/Out, | solenoid disconnected, an
JibUp, RotateRight/Left,and | opencircuitvoltage of nearly
Level Up/Downspeedarelim- | 8.0V existsonthe Ground Mod-
ited to Creepafter controlsfor | uleoutput pinfordiagnostic
those functions haveall been purposes. Inspect wiring for
simultaneously returned to physical damage. Cycle power
neutralandthemachineisnot | toclearthefault.
Enabled.
FLOW CONTROL VALVE - 33315 | TheGround Module detectsashort to battery at the Flow Control Disable Ground Module Flow Inspectwiring for physical
SHORT TOBATTERY Valve output. Control Valve outputandopen | damageand check forwire

theground currentreturn path;
disallow energization of valves
for TeleIn/Out, Jib Up (permit-
tedifoperatingin Emergency
Descentmode), Level Up/
Down, orRotate Right/Left.

continuity. Cycle powerto clear
thefault.
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- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
FLOW CONTROL VALVE - 33316 | TheGround Module detectsashortto ground at the Flow Control Ground Module Flow Control Inspect wiring for physical
SHORTTO GROUND Valve output. Valve outputisdisabled; disal- | damageand checkforwire
lows energization ofvalvesfor | continuity. Check for coil dam-
TeleIn/Out, Jib Up (permittedif | ageorshorting conditionin
operatingin Emergency connector. Cycle powertoclear
Descentmode), Level Up/ thefault.
Down, or Rotate Right/Left.
DRIVEFORWARD VALVE - 33317 | TheGround Module detectsan open circuit at the Drive Forward The Ground Modulesuspends | Checkforagood connectionat
OPENCIRCUIT Valve output. Drive Forward/Reverse com- thesolenoid and for continuity
mandsand revertstoOpenCur- | through thiscircuit. With the
rentloop control for Drive; Drive | solenoid disconnected,an
speedis limited to Creepafter | opencircuitvoltage of nearly
both Drive Forward/Reverse 8.0V exists on the Ground Mod-
controlshave beenreturnedto | uleoutputpinfordiagnostic
neutraland the machineisnot | purposes. Inspectwiring for
Enabled. physical damage. Cycle power
toclearthe fault.
DRIVEVALVES —SHORTTO 33318 | TheGround Module detectsa shortto batteryateitherthe DriveFor- | Ground Module DriveForward | Inspectwiring for physical
BATTERY ward or Drive Reverse valve. and Reverse outputsare dis- damage and check for wire
abledand openthegroundcur- | continuity. Cycle powerto clear
rentreturn path. thefault.
DRIVEFORWARD VALVE - 33319 | TheGround Module detectsa short to ground at the Drive Forward Ground Module Drive Forward | Inspectwiring for physical
SHORTTOGROUND Valve output. and Reverse outputs are dis- damage and check for wire
abled. continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powertoclear
thefault.
DRIVEREVERSEVALVE—OPEN | 33320 | TheGround Moduledetectsanopencircuitatthe Drive ReverseValve | The Ground Modulesuspends | Checkforagood connectionat
CIRCUIT output. Drive Forward/Reverse com- thesolenoid and for continuity
mandsand revertstoOpenCur- | through thiscircuit. With the
rentloop control for Drive; Drive | solenoid disconnected, an
speedislimited to Creepafter | opencircuitvoltage of nearly
both Drive Forward/Reverse 8.0V exists on the Ground Mod-
controlshave beenreturnedto | uleoutputpinfordiagnostic
neutralandthe machineisnot | purposes. Inspect wiring for
Enabled. physical damage. Cycle power
toclearthe fault.
DRIVEREVERSE VALVE— 33322 | TheGround Module detectsa shortto ground at the Drive Reverse Ground Module Drive Forward | Inspect wiring for physical
SHORTTO GROUND Valve output. and Reverse outputsare dis- damage and check for wire

abled.

continuity. Check for coil dam-
age orshorting conditionin
connector. Cycle power to clear
thefault.
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READINGTOO LOW

actual currentis at least 125mA less than the called for current for
more than 1second

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
DRIVE—CURRENT FEEDBACK 33331 | TheGround Module calls for current greater than 250mA, but the The Ground Module suspends | Partofthe commanded current
READINGTOO LOW actual currentisatleast 125mA less than the called for current for Drive Forward/Reverse com- isheing divided either priorto
more than 1second mandsand revertstoOpenCur- | thesolenoid connectionoron
rentloop controlforDrive; Drive | thegroundreturn path. Inspect
speedis limited to Creepafter | wiringforphysical damageand
both Drive Forward/Reverse check for wire continuityanda
controlshave beenreturnedto | low resistance return path.
neutral and the machineisnot | Cycle powerto clearthe fault.
Enabled.
LIFTUPVALVE-SHORTTO 33406 | TheGround Module detectsashorttogroundattheLiftUpValveout- | LiftUpisdisabled;Lift Down Inspect wiring for physical
GROUND put. speedislimited to Creep damage and check for wire
continuity. Check for coil dam-
age orshorting conditionin
connector. Cycle powerto clear
thefault.
DRIVE—LOSS OF CURRENT 33410 | Measuredfeedback currentislessthan 225mAwhile GroundModule | TheGround Modulesuspends | Partorall of the commanded
FEEDBACK outputis greaterthan40% (Displayed on Analyzer DIAGNOSTICS Drive Forward/Reverse com- currentis being diverted from
menu). mandsand revertstoOpenCur- | thegroundreturnpath. Inspect
rentloop controlforDrive; Drive | wiringforphysical damageand
speedislimitedtoCreepafter | checkforwire continuityanda
both Drive Forward/Reverse low resistance return path.
controlshavebeenreturnedto | Cycle powerto clearthe fault.
neutral and the machineis not
Enabled.
SWING VALVES —SHORTTO 33412 | TheGround Module detectsa shortto battery ateitherthe Swing Ground Module Swing Leftand | Inspectwiring for physical
BATTERY Right or Swing Leftvalve Rightoutputsaredisabledand | damageand checkforwire
opentheground currentreturn | continuity. Cycle powerto clear
pathis open circuited. thefault.
TOWERLIFT—CURRENTFEED- | 33413 | The Ground Module calls for current greater than 250mA, but the The Ground Module suspends | Partofthe commanded current
BACKREADING TOO LOW actual currentisatleast 125mA less than the called for current for Tower Lift commandsand isheing divided either priorto
more than 1second revertstoOpen Currentloop thesolenoid connection oron
control for TowerlLift; TowerLift | thegroundreturnpath. Inspect
speedis limited to Creepafter | wiringforphysical damageand
both Tower Lift Up/Down con- | checkforwire continuityanda
trolshave beenreturned to low resistance return path.
neutral and the machineisnot | Cycle powerto clearthe fault.
Enabled.
SWING—CURRENTFEEDBACK | 33414 | The Ground Module calls for current greater than 250mA, but the The Ground Modulesuspends | Partofthecommanded current

Swing Left/Right commands
and reverts to Open Loop Cur-
rent control for Swing; Swing
speedis limited to Creep after
both Swing Left/Right have

beenreturned toneutral and
themachineisnot Enabled

isbeing divided either priorto
thesolenoid connectionoron
theground return path. Inspect
wiring for physical damageand
check forwire continuityanda
low resistance return path.
Cycle powerto clear the fault.

3121259

6-75



SECTION 6 - JLG CONTROL SYSTEM

Table 6-15. Fault Code Troubleshooting Information

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
FLOWCONTROLVALVE—CUR- | 33415 | TheGroundModule calls for current greaterthan 250mA, but the The Ground Modulesuspends | Partofthe commanded current
RENTFEEDBACKREADINGTOO actual currentisatleast 125mA less than the called for current for and reverts to Open Current isheing divided either priorto
Low more than 1second loop control for Flow Control thesolenoid connection oron
Valve; Tele In/Out, Jib Up, theground return path. Inspect
Rotate Right/Left, and Level wiringforphysical damageand
Up/Down speedis limited to check forwire continuityand a
Creep after controls for those low resistance return path.
functionshaveallbeensimul- | Cycle powerto clearthefault.
taneously returned to neutral
and the machineis not Enabled
TOWERLIFT—CURRENTFEED- | 33416 | Measuredfeedbackcurrentislessthan225mAwhile GroundModule | The Ground Modulesuspends | Partorall ofthe commanded
BACKREADING LOST outputis greaterthan 40% (Displayed on Analyzer DIAGNOSTICS commandsand revertstoOpen | currentisbeing diverted from
menu). Currentloop control forTower | thegroundreturn path. Inspect
Lift; Tower Lift speedislimited | wiringforphysical damageand
toCreep afterboth Lift Up/ check forwire continuityanda
Down controls have been low resistance return path.
returned to neutral and the Cycle powerto clear the fault.
machineisnot Enabled.
LIFT—CURRENT FEEDBACK 33417 | Measuredfeedback currentislessthan225mAwhile GroundModule | The Ground Modulesuspends | Partorall ofthe commanded
READINGLOST outputis greaterthan 40% (Displayed on Analyzer DIAGNOSTICS LiftUp/Downcommandsand | currentisbeing diverted from
menu). reverts to Open Loop Current theground return path. Inspect
control forLift; Lift speedislim- | wiringforphysical damageand
itedto Creepafterboth LiftUp/ | checkforwire continuityanda
Down controls have been low resistance return path.
returned to neutral and the (ycle powerto clear thefault.
machineisnot Enabled.
SWING—CURRENTFEEDBACK | 33418 | Measuredfeedbackcurrentislessthan225mAwhile GroundModule | TheGround Modulesuspends | Partorall ofthe commanded
READINGLOST outputis greaterthan 40% (Displayed on Analyzer DIAGNOSTICS Swing Left/Right commands currentisbeing diverted from
menu). andrevertstoOpenLoopCur- | thegroundreturn path. Inspect
rent control for Swing; Swing wiring for physical damageand
speedis limited to Creepafter | checkforwire continuityanda
both Swing Left/Right have low resistance return path.
been returned to neutral and (ycle powerto clear thefault.
themachineis notEnabled.
FLOWCONTROLVALVE—CUR- | 33419 | Measuredfeedbackcurrentislessthan225mAwhile GroundModule | TheGround Modulesuspends | Partorall ofthe commanded
RENT FEEDBACK READING outputisgreaterthan40% (Displayed on Analyzer DIAGNOSTICS andrevertsto Open Current currentis being diverted from
LOST menu). loop control for Flow Control theground return path. Inspect
Valve; Tele In/Out, Jib Up, wiring forphysical damageand
Rotate Right/Left, and Level check forwire continuityanda
Up/Down speedis limited to low resistance return path.
Creep after controls for those Cycle powerto clear the fault.
functions haveall been simul-
taneously returned to neutral
and the machineis not Enabled
TRACTION LOCKVALVE— 33420 | TheGround Module detectsa short to battery at the Traction Lock Ifin Max Speed drivemode, the | Inspectwiring for physical
SHORTTO BATTERY valve output. machine switches to Max damage and check for wire

Torque; Max Speed drive mode
isdisabled.

continuity. Cycle power to clear
thefault.
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VALVE—OPEN CIRCUIT

Right Valve outputand reportsit to the Ground Module.

ited to Creep

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
TRACTIONLOCKVALVE—OPEN | 33421 | TheGround Module detectsan open circuitatthe Traction Lockvalve | IfinMax Speed drivemode, the | Checkforagood connectionat
CIRCUIT output. machine switches to Max thesolenoid and for continuity
Torque; Max Speed drivemode | through this circuit. Inspect
isdisabled. wiring for physical dam-
age.Cycle powerto clearthe
fault.
TRACTION LOCK VALVE - 33422 | TheGround Module detectsashort togroundat the Traction Lock Traction Lock valve outputis Inspectwiring for physical
SHORTTOGROUND valve output. disabled. IfinMaxSpeeddrive | damageand check forwire
mode, themachine switchesto | continuity. Check for coil dam-
MaxTorque; Max Speeddrive | ageorshorting conditionin
mode s disabled. connector. Cycle powerto clear
thefault.
OSCILLATING AXLE VALVES — 33423 | TheGround Module detectsashort to battery conditionontheJ1-7 | TheGround Module assumes Inspectwiring for physical
SHORTTO BATTERY output. anAbove Elevation State and damage and check for wire
de-energizestheJ1-70scillat- | continuity. Cycle powerto clear
ing Axle output. thefault.
OSCILLATING AXLE VALVES — 33424 | TheGround Module detectsashorttoground conditiononthe)1-7 | TheGroundModuletoassumes | Inspectwiring for physical
SHORTTO GROUND output. an Above Elevation Stateand damageand check for wire
de-energizesJ1-7 Oscillating continuity. Check forshorting
Axleoutput. conditionin connector. Cycle
powerto clearthefault.
TOWERLIFTVALVES — SHORT 33425 | TheGround Module detectsashortto batteryateitherthe TowerLift | Ground Module Tower Lift Up Inspectwiring for physical
TOBATTERY Upor Tower Lift Down valve. and Downoutputsaredisabled | damageand checkforwire
and open the ground current continuity. Cycle powerto clear
return path. thefault.
PLATFORMROTATE LEFT 349 | ThePlatformModuledetectsanopen circuitatthe Platform Rotate | Platform Rotate speedis lim- Checkforagood connectionat
VALVE - OPEN CIRCUIT Left Valve output and reportsit to the Ground Module. ited to Creep the solenoid and for continuity
through this circuit. Inspect
wiring for physical damage.
Cycle powerto clearthe fault.
PLATFORMROTATE LEFT 3410 | ThePlatformModule detectsashorttobatteryatthe Platform Platform Moduleare disabled | Inspectwiring forphysical
VALVE—SHORTTO BATTERY Rotate Left Valve output and reportsit to the Ground Module. for Platform Rotate Right, damageand check for wire
Rotate Left, and Flow Control continuity. Cycle power to clear
Valve outputsare disabled. thefault.
PLATFORMROTATE LEFT 3411 | ThePlatformModule detectsashorttoground at the Platform Platform Rotate RightandLeft | Inspectwiringforphysical
VALVE —SHORTTO GROUND Rotate Left Valve outputand reports it to the Ground Module. outputsare disabled. damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
PLATFORM ROTATE RIGHT 3412 | ThePlatformModule detectsan open circuitatthe Platform Rotate | Platform Rotate speedislim- Checkforagood connectionat

the solenoid and for continuity
through this circuit. Inspect
wiring for physical damage.
Cycle powerto clearthe fault.
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Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
PLATFORM ROTATE RIGHT 3413 | ThePlatformModule detectsashort tobatteryatthe Platform Platform Rotate Right, Rotate | Inspectwiring for physical
VALVE—SHORT TO BATTERY Rotate Right Valve outputand reportsit to the Ground Module. Left, and Flow Control Valve damage and check for wire
outputs. continuity. Cycle powerto clear
thefault.
PLATFORM ROTATE RIGHT 3414 | ThePlatformModule detectsashorttoground at the Platform Platform Rotate RightandLeft | Inspectwiringforphysical
VALVE —SHORTTO GROUND Rotate Right Valve outputand reportsit to the Ground Module. outputsare disabled. damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
JIBLIFTUPVALVE—OPENCIR- | 3415 | ThePlatformModule detectsanopencircuitatthelJibLiftUpValve | JibLiftspeedislimitedtoCreep. | Checkforagood connectionat
T outputand reportsitto the Ground Module. the solenoid and for continuity
through this circuit. Inspect
wiring for physical damage.
Cycle powerto clearthe fault.
JIBLIFTUP VALVE - SHORTTO 3416 | ThePlatformModuledetectsashorttobatteryatthelibLiftUpValve | JibLift Upand Flow Control Checkforagood connectionat
BATTERY outputandreportsitto the Ground Module. Valve outputsaredisabled; Jib | thesolenoidand for continuity
Lift Down speedis limited to through this circuit. Inspect
Creep wiring for physical damage.
(ycle powerto clearthe fault.
JIBLIFTUP VALVE —SHORTTO 3417 | ThePlatformModule detectsashorttogroundatthelibLift UpValve | JibLift Up outputisdisabled; Inspectwiring for physical
GROUND outputand reportsitto the Ground Module. JibLift Downspeedislimitedto | damageand check forwire
Creep continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
JIBLIFTDOWN VALVE—OPEN 3418 | ThePlatformModule detectsan open circuit at the Jib Lift Down JibLiftspeedislimitedtoCreep. | Checkforagood connectionat
CIRCUIT Valve outputand reportsitto the Ground Module. thesolenoid and for continuity
through this circuit. Inspect
wiring for physical damage.
(ycle power to clear the fault.
JIBLIFTDOWNVALVE—SHORT | 3419 | ThePlatform Module detectsashorttobatteryat the Jib Lift Down JibLift Upand Down outputs Checkforagood connectionat
TOBATTERY Valve outputandreportsit to the Ground Module. aredisabled. thesolenoid and for continuity
through this circuit. Inspect
wiring for physical damage.
(ycle powerto clearthe fault.
JIBLIFTDOWNVALVE—SHORT | 3420 | The Platform Module detectsa short to ground at this output and JibLift Upand Down outputs Inspectwiring for physical
TOGROUND reportsitto the Ground Module. aredisabled. damage and check for wire

continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle powerto clear
thefault.
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Module system voltageisless than 11.5 volts for 10 seconds

lit

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault

FUEL SENSOR SHORT TO BAT- 431 Ground Module fuel sensorinput (J2-25) detects avoltage higher The Control Systemshutsdown | Disconnect fuel senderand ver-

TERY than 2.50volts allfuellevelindicatorsinPlat- | ifyresistancereadings can

formand Ground stations. range from approximately
300hms (full) to 2400hms
(empty). Ifnot, replace sender.
With fuel sender connected,
backprobe J2-25and verify
voltage range from approxi-
mately 0.5Vt02.3V. Trouble-
shoot wiring or connections.

FUEL SENSOR SHORTTO 432 Ground Module fuel sensorinput (J2-25) detectsavoltagelessthan | The Control Systemshutsdown | Disconnectfuel senderand ver-

GROUND orequalto0.3 volts allfuellevelindicatorsinPlat- | ifyresistancereadingscan

formand Ground stations. range from approximately
300hms (full) to 2400hms
(empty). Ifnotokay, replace
sender. With fuel sender con-
nected, backprobe J2-25and
verify voltage range from
approximately0.5Vt02.3V.
Troubleshoot wiring or connec-
tions.

OIL PRESSURE SHORTTO BAT- 433 MACHINE SETUP —> ENGINE=KUBOTA D1105 [fMACHINESETUP - ENGINE | Verify wireis connected to oil

TERY Oil Pressurereadsa highvalue at Startup eventhoughtheenginehas | SHUTDOWN =ENABLED then pressure switch. With engine
notbeen started (occurs for STB or 0C— wire off pressure switch) engine startisnot permitted; off, switch should show low

Low Qil Pressureindicatorwill | impedancetoground or

beactivated replace switch. Observe state
change on Analyzer under
DIAGNOSTICS-->ENGINE--
>ENGINE OILPRESS

COOLANTTEMPERATURE 435 MACHINE SETUP -> ENGINE=KUBOTA D1105 IfMACHINESETUP - ENGINE | Disconnecttemperature

SHORTTO GROUND Ground Module coolant temperature input (J1-14) detectsavoltage | SHUTDOWN=ENABLED then senderand verify resistance
lessthanorequal to 0.05 volts engine will be shutdown reading > 0.150hms (upto

HighEngine Temperatureindi- | 50kohmsisacceptable);then

catorwill beactivated troubleshoot wiring. With sys-
temon, backprobe J1-14and
verifyvoltage > 1.5V.

ENGINETROUBLE CODE 437 The engine controllerreportsaJ1939fault Engine will operate at Cycle powerto clear the fault.

1800RPM until power cycle.

HIGHENGINE TEMP 438 Foramachine configured withaKubota D1105 engine, the engine [fMACHINESETUP - ENGINE | Reduce hydraulicloading of
hasbeenrunningmore than 10secondsand the engine coolanttem- | SHUTDOWN =ENABLED then machine and inspect radiator
peratureis greaterthan 110°C: theengine willbe shut down forblockage of airflow.

and the High Engine Tempera-
Foramachine with electronicengine controls, the ECM transmitsan | tureindicator will belit
engine coolant high temperature critical fault (SPN:FMI 110:0)
NOALTERNATOR OUTPUT 4310 | Theenginehasbeenrunningmore than 10secondsand Ground The No Chargeindicatorwillbe | GroundModulesystemvoltage

greaterthan 11.7 volts
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it

put. (Kubota)

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
LOW OIL PRESSURE 4311 | Foramachine configured withaKubota D1105 engine, the engine [fMACHINESETUP = ENGINE | Checkengineoil level. Cycle
hasbeen runningmorethan 10secondsandtheengine oil pressureis | SHUTDOWN=ENABLEDthen | powertoclearthefault.
LOW (debounce3s). theengine will be shutdown
Foramachine with electronicengine controls, the ECMtransmitsan | and the Low Oil Pressure indi-
engine oil low pressure critical fault (SPN:FMI 100:1). catorwill belit
THROTTLEACTUATORFAILURE | 4313 | Foramachine configured withaKubota D1105 engine: Disable Ground Module Throt- | Cycle powerto clearthe fault.
THROTTLE ACTUATOR - OPEN CIRCUIT (33131) is not active tle Actuator output and call for
THROTTLE ACTUATOR — SHORTTO GROUND (33130) is not active full opening (current=
LOSS OF ENGINE SPEED SENSOR (4322) is not active 1500mA) to Proportional Fuel
desired engine speedis greaterthan 1800 butactual RPMislessthan | Rack Actuator.
1400 (debounce time = 3s) when nofault exists with Proportional
FuelRackactuator
WRONGENGINE SELECTED— 4314 | Machineis configured withanon-electronic controlled Kubota No function inhibits required (ycle powerto clear thefault.
ECMDETECTED D1105 engine and the Ground Module detects an electronicengine
controlleronthe CAN bus
LOSSOF ENGINE SPEED SEN- 4322 | Machineis configured withaKubota D1105 engineandtheengineis | Ground Module to limitall Check properseating/clear-
SOR running: function speeds to creep, but ance of engine speed sensor
LOW OILPRESSURE fault (4311) is notactive runatHighEnginespeeduntil | installation. Verify continuity
OILPRESSURE SHORT TO BATTERY fault (433) s not active theoil pressuredropstoalow | ofwiringbeforereplacing sen-
Noengine shutdown command exists value. Ground Module to dis- sor. Fault cleared when Engine
Engine RPMisreadas 0for 1500msand Engine oil pressureisnotLOW | able Generatorrelay output RPMgreaterthan0
until generator operator switch
cycled.
SPEED SENSORREADING 4323 | Machineisconfigured withaKubota D1105 engine and the engine The Ground Modulecommands | Verifyintegrity of wiring, par-
INVALID SPEED RPMreading is greater than 4000 HighEnginespeedandplaces | ticularlythe ground, before
allfunctionsin Creep. replacing sensor. Fault cleared
whenengine RPMreading <
4000
FUELACTUATOR—SHORTTO 4326 | TheGround Module detectsa shortto ground at the fuel actuator The Ground Module disables Inspectwiring for physical
GROUND output. (Kubota) the Fuel Actuator output damage and check for wire
continuity. Check for coil dam-
ageorshorting conditionin
connector. Cycle power to clear
thefault.
FUELACTUATOR - OPENCIR- 4327 | TheGround Module detectsan open circuit at the fuel actuatorout- | The Ground Module controls Checkforagood connectionat

reverttoOpenLoopandrestrict
machine speeds to Creep.

thesolenoid and for continuity
through this circuit. With the
solenoid disconnected, an
opencircuitvoltage of nearly
8.0V exists on the Ground Mod-
uleoutput pinfor diagnostic
purposes. Inspect wiring for
physical damage. Cycle power
toclearthe fault.
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Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
FUELACTUATOR—SHORTTO 4328 | TheGround Module detectsa shortto battery at the fuel actuator Disable Ground Module Fuel Inspect wiring for physical
BATTERY output. (Kubota) Actuatoroutputandopenthe | damageand checkforwire
ground currentreturn path. continuity. Cycle power to clear
thefault.
FUELACTUATOR - CURRENT 4329 | TheGround Module calls for current greater than 250mA, but the The Ground Module controls Partofthe commanded current
FEEDBACKREADINGTOO LOW actual currentisatleast 125mA less than the called for current for reverttoOpenLoop controland | isbeingdivided either priorto
morethan1second restrictsallmachinespeedsto | thesolenoid connectionoron
Creep. theground return path. Inspect
wiring for physical damageand
checkforwire continuityanda
low resistance return path.
(ycle powerto clear thefault.
FUEL ACTUATOR— CURRENT 4330 | Measuredfeedback currentislessthan225mAwhile GroundModule | The Ground Module controls Partorall ofthe commanded
FEEDBACKREADINGLOST outputis greater than 40% for a period of 100ms (Displayedon Ana- | reverttoOpenLoopand currentis being diverted from
lyzer DIAGNOSTICS menu). restrictsallmachinespeedsto | thegroundreturnpath. Inspect
Creep. wiring for physical damageand
check forwire continuityanda
low resistance return path.
(ycle powerto clearthefault.
BATTERY VOLTAGE TOO LOW — 441 The Ground Module detects that its supply voltageis less than 9volts | Disable all Ground Module Perform battery maintenance.
SYSTEM SHUTDOWN valve outputs except those Fault cleared when voltageis
used during Emergency greaterthan 9.25 volts
Descent (Tower Lift Down, Lift
Down, JibUp/Down). If
MACHINESETUP > H&T
LIGHTS=YESor = ENGINE=
KUBOTAD1105 turn offlights
and disable glow plugs.
BATTERY VOLTAGETOOHIGH - 442 The Ground Module detects that its supply voltageis greater than Disableall Ground Moduleand | Likely causeis pooralternator
SYSTEM SHUTDOWN 16.0volts. Platform outputsuntilvoltage | regulation; checkalternator.
islessthan 15.75 volts Cycle powerto clearthe fault.
LSSBATTERY VOLTAGETO0 443 MACHINESETUP —> LOAD SYSTEMNOT EQUAL Ground ModuletosetPlatform | LSSreportsvoltage lessthan
HIGH The machineis configured with and Load Sensing System and the Load State =0Overloaded 16.0V
Ground Module detects that the LSS reports supply voltage greater
than 16.0volts.
LSSBATTERY VOLTAGETO0 444 The machineis configured with and Load Sensing System and the Ground ModuletosetPlatform | LSSreportsvoltage greater
Low Ground Module detects that the LSS reports supply voltage lessthan | Load State =Overloaded than9.0V
9.0volts.
BATTERY VOLTAGE LOW 445 The Ground Module detects that its supply voltage < 11 voltsfor 5 Nofunctionsareinhibited Voltageis greaterthan11.25
seconds while none of the following conditions exist: volts
Engineisnot cranking
Emergency Descent Mode is notactive
Glow Plugs are not energized
3121259 6-81




SECTION 6 - JLG CONTROL SYSTEM

Table 6-15. Fault Code Troubleshooting Information

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
LSSBATTERY VOLTAGE - INI- 4479 | Theshearbeamisreportinga Sensor Supply Voltage Initialization Possible sensor hardware issue.
TIALIZATION ERROR Error
The machine will assume the platform s overloaded.
This fault, once annunciatedis latched within a given key cycle.
LSSBATTERY VOLTAGE-NOT 4480 | Theshearbeamisreportinga Sensor Supply Voltage calibration error. Possible sensor hardware issue.
CALIBRATED
The machine will assume the platform s overloaded.
This fault, once annunciatedis latched within a given key cycle.
CANBUS FAILURE - PLAT- 662 Ground Module does not receive any CAN messages from the Plat- Allfunctions will be deceler- With power off, disconnect the
FORMMODULE formModulein 250ms atedtozeroand generatorwill | boom cableatthe bottom of
be disabled. [f machine the Platform box. With amulti-
equipped with Dual Fuel meter, verifythattheresistance
engine, state of Fuel Selection | betweenthe CANTHand CAN1L
switchshall beretained until pins of the boom cableis
CANBus Tisrestored. Reactiva- | approximately120ohms. Verify
tion of Footswitchisrequiredto | thesameatthe connector
resume operation. entering the bottom of the box.
If Okay, connect cable at plat-
formand disconnect cable at
connection nearturntable.
Checkinthesame mannerthen
continue splittingand measur-
ingin the manner over remain-
derof machine CAN Bus. When
abad reading occurs, check
wire continuity on the individ-
ual wire.
Faultis cleared when CAN mes-
sagesare received fromthe
Platform Module
CANBUS FAILURE = LOAD 663 | Thecontrol system haslostcommunication with the load sensingsys- | Ground ModuletoassumePlat- | Checkwiringtoload sensor.
SENSING SYSTEM MODULE tem load pin. form Load State = Overloaded
The machine will assume the platform s overloaded.
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The Ground Module detects that LSSis reporting errorwith Cell #1

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
CANBUS FAILURE—ENGINE 666 Anengine witha CAN engine controlleris configuredin MACHINE Ground Moduleshalldecelall | With power off, disconnect the
(ONTROLLER SETUP functions, setTargetengine CAN2 cable going to the engine
No CAN messages are received from the engine controller formore RPM=Mid-Engineif Engine attheteenearthe UGM. Witha
than 250ms State ENGINE STOPPED, and multimeter, verify that the
assume Engine Controller resistance betweenthe
reporting mid-Engine; other- | CAN2Hand CAN2L pinsis
wise Engine State =ENGINE approximately 120ohms both
STOPPED. If MACHINE SETUP inthe path toengineand path
—> GENERATOR =YES, Genera- | toUGM.Ifabad readingoccurs,
torRelay outputto be turned check wire continuity onindi-
offuntilre-enabled by opera- | vidual wires. CAN messages are
tor. Reactivation of Footswitch | received fromthe engine con-
isrequired toresume opera- troller. Ground Module shall
tion. require re-activation of Foot-
switchto enable functions.
CANBUSFAILURE—EXCESSIVE | 6613 | Morethan22errorframes persecond for4 secondsormorethan500 | Nofunctionsareinhibited. Cycle powerto clear the fault.
CANBUSERRORS Buss Off conditions since last power cycle.
CANBUSFAILURE-TCUMOD- | 6622 | MACHINESETUP —> CLEARSKY =YES Nofunctionsareinhibited. CANmessagesarereceived
ULE No CAN2 messages are received from the TCU module for more than from the TCUmodule.
30seconds
REMOTE CONTRACT MANAGE- 681 MACHINESETUP > CLEARSKY =YES Putsthe machineinto Creep Cleared by ClearSky TCU
MENTOVERRIDE —ALL FUNC- Value setby ClearSky TCU and locksinto Transport
TIONSIN CREEP
CHASSISTILT SENSORNOT 813 Thetiltsensor has notbeen calibrated The Ground Modulereportsa CalibratetheTiltsensorto clear
CALIBRATED faulted chassistiltangleof90 | thefault
degrees
CHASSISTILT SENSOR OUT OF 814 Fault CHASSIS TILT SENSORNOT CALIBRATED (813)isnot presentand | Noadditional action required Tilt sensor reads less than 19°.
RANGE Tilt sensor measurement greater than 19°for 4 seconds. Note: Notto | beyond Tilted requirements
bereported during Tilt Sensor calibration. specified above. Ground Mod-
ulereports90°angle.
CHASSISTILT SENSOR DIS- 815 The Ground Module detects one of the following conditions: The Ground Module reportsa Cycle powerto clear the fault.
AGREEMENT faulted chassis tilt angle of 90
IfaDrive, Steer, or Boom functionis active orif the engineis cranking | degrees
orifthe primary raw Tilt Sensor readings greater than £10° then: if
thetwoground board tilt sensors disagree by more than orequal to3
degrees for eitherthe X axis or the Y axis for longer than 5 seconds
thenthe fault will belogged.
Ifno Drive, Steer, orBoom functions are active and the engine is not
cranking or the primary raw Tilt Sensor readings are lessthan +10°
then: if the two ground board tilt sensors disagree by more than or
equalto 1degree foreitherthe Xaxis or the Y axis for longer than 3
seconds then the fault will be logged.
Note: This faultis not reported if DTC814is active.
LSSCELL#1ERROR 821 MACHINE SETUP = LOAD SYSTEM s notset=NO Ground ModuletoassumePlat- | CANmessagesarereceived

form Load State = Overloaded

fromthe LSS module.
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The Ground Module detects that LSSis reporting error with Cell #2

form Load State = Overloaded

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
LSSREADING UNDER WEIGHT 8211 | LSShasbeen calibrated and the UGM has determined that the load Ensure platformis not resting on
sensing system reading is underweight while a period of time while thegroundorisnotleveledatan
operating drive or boom lift up at speeds greater than creep OR the extreme negativeangle.
UGM has determined that the load sensing system readingis less than
-1.5xGross Platform Weight. Re-calibrate the load sensing
systemifthe above items are not
The machine will assume the platformis overloaded. afactor.
This fault, once annunciatedis latched within a given key cycle.
LSSCELL#2ERROR 822 MACHINESETUP > LOAD SYSTEMis notset=NO Ground ModuletoassumePlat- | CANmessagesarereceived

fromthe LSSmodule.

LSSSTRAIN GAUGE 1-STAG-
NANT

8222

The control system has determined that the strain gauge 1 readingin
theload sensor s stagnant (not changing).

Possible sensor hardware issue.

Ifthe platform is not considered to be overloaded boom functions will
berestrictedto creep..

IfDTC8223 is active in combination with DTC8222 the machine will
assume the platformis overloaded.

This fault, once annunciatedislatched within a given key cycle.

LSSSTRAIN GAUGE 2 - STAG-
NANT

8223 | The control system has determined that the strain gauge 2 readingin Possible sensor hardware issue.

the load sensoris stagnant (not changing).

Ifthe platform is not considered to be overloaded boom functions will
berestricted to creep.

IfDTC8222is active in combination with DTC8223 the machine will
assume the platform s overloaded.

This fault, once annunciatedis latched within a given key cycle.

LSSSTRAIN GAUGE 1-0UTOF
RANGELOW

8224 | Theshearbeamisreportingan outofrange low issue with the strain Possible sensor hardware issue.

gauge 1reading.
Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8225is also active the machine will assume the platformis over-
loaded.

This fault, once annunciatedis latched within a given key cycle.

LSSSTRAIN GAUGE2-OUTOF
RANGELOW

8225 | Theshearbeamisreportingan outofrange low issue with the strain Possible sensor hardware issue.

gauge 2 reading.
Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8224 s also active the machine will assume the platformis over-
loaded.

This fault, once annunciatedis latched within a given key cycle.
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LSSSTRAIN GAUGE 1-0UT OF
RANGEHIGH

8226

Theshearbeamis reporting an out ofrange highissue with the strain
gauge 1reading.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8227 isalso active the machine will assume the platform s over-
loaded.

Thisfault, once annunciatedislatched within a given key cycle.

Possible sensor hardware issue.

LSSSTRAIN GAUGE2-OUT OF
RANGEHIGH

8227

Theshearbeamis reporting an out ofrange highissue with the strain
gauge 2 reading.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8226isalso active the machine will assume the platform s over-
loaded.

Thisfault, once annunciatedislatched within a given key cycle.

Possible sensorhardware issue.

LSSSTRAINGAUGE 1- INITIAL-
IZATION ERROR

8228

The shearbeamis reporting an initialization issue with the strain
gauge 1sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8229isalso active the machine will assume the platform s over-
loaded.

Thisfault, once annunciatedislatched within a given key cycle.

Possible sensor hardware issue.

LSSSTRAIN GAUGE 2- INITIAL-
IZATION ERROR

8229

The shearbeamis reporting an initialization issue with the strain
gauge 2 sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8228isalso active the machine will assume the platformis over-
loaded.

Thisfault, once annunciatedislatched within a given key cycle.

Possible sensorhardware issue.

LSSSTRAIN GAUGE 1-NOT CAL-
IBRATED

8230

The shearbeamis reporting a calibration issue with the strain gauge 1
Sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC823Tisalsoactive the machine will assume the platformis over-
loaded.

This fault, once annunciatedis latched within a given key cycle.

Possible sensor hardware issue.

LSSCELL#3 ERROR

823

MACHINESETUP - LOAD SYSTEMis notset=NO
The Ground Module detects that LSS is reporting error with Cell #3

Ground Moduletoassume Plat-
form Load State = Overloaded

CANmessages are received
fromthe LSSmodule.
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LSSSTRAIN GAUGE2-NOT CAL-
IBRATED

8231

The shearbeamis reporting a calibration issue with the strain gauge 2
sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8230isalso active the machine will assume the platform s over-
loaded.

This fault, once annunciatedislatched within a given key cycle.

Possible sensorhardware issue.

LSSSTRAIN GAUGE 1-SENSOR
DEFECT

8232

Theshearbeamisreportingasensordefectissue with thestrain gauge
1sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8233 isalso active the machine will assume the platformis over-
loaded.

Thisfault, once annunciatedislatched within a given key cycle.

Possible sensorhardware issue.

LSSSTRAIN GAUGE 2- SENSOR
DEFECT

8233

Theshearbeamisreportingasensordefectissue with thestrain gauge
2sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8232isalso active the machine will assume the platformis over-
loaded.

Thisfault, once annunciatedislatched within a given key cycle.

Possible sensorhardware issue.

LSSSTRAIN GAUGE 1-NOT
INSTALLED

8234

Theshearbeamis reportinganotinstalled issue with the strain gauge
1sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8235is also active the machine will assume the platformis over-
loaded.

Thisfault, once annunciatedislatched within a given key cycle.

Possible sensorhardware issue.

LSSSTRAIN GAUGE2-NOT
INSTALLED

8235

Theshearbeamis reportinganotinstalled issue with the strain gauge
2sensor.

Ifthe platformis not overloaded the machine will be placedinto creep.

IfDTC8234isalso active the machine will assume the platformis over-
loaded.

This fault, once annunciatedis latched within a given key cycle.

Possible sensor hardware issue.

LSSNOTDETECTING CHANGE

8236

The control system has determined that the load sensor reading has
not deviated by more than 1Ibfor 55 while operating drive orboom
functionsat greaterthan creep speed.

This fault, once annunciatedis latched within a given key cycle.

Possible sensorhardware issue.
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Table 6-15. Fault Code Troubleshooting Information

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
LSSSTRAIN GAUGE 1-A/D 8237 | Theshearbeamisreportinganinternalissue with the straingauge 1 Possible sensor hardware issue.
DEFECT Sensor.
Ifthe platformis not overloaded the machine will be placedinto creep.
IfDTC8238isalso active the machine will assume the platformis over-
loaded.
Thisfault, once annunciatedislatched within a given key cycle.
LSSSTRAIN GAUGE2-A/D 8238 | Theshearbeamisreportinganinternalissue with the strain gauge 2 Possible sensor hardware issue.
DEFECT Sensor.
Ifthe platformis not overloaded the machine will be placedinto creep.
IfDTC8237 s also active the machine will assume the platformis over-
loaded.
Thisfault, once annunciatedislatched within a given key cycle.
LSSCELL#4ERROR 824 MACHINESETUP - LOAD SYSTEMis notset=NO Ground ModuletoassumePlat- | CANmessagesarereceived
The Ground Module detects that LSS is reporting error with Cell #4. formLoad State=0Overloaded | fromtheLSSmodule.
LSS HAS NOT BEEN CALI- 825 | Theloadsensing system s configured but has not been calibrated. Ground ModuletoassumePlat- | Calibrate theload sensing sys-
BRATED form Load State=Overloaded | tem.
The machine will assume the platform s overloaded.
RUNNING AT CREEP —PLAT- 826 | MachineSetup —> LOAD SYSTEM =WARN ONLY RefertoTable 6-16, Overload Notall of the trigger conditions
FORM OVERLOADED The platform is Overloaded Variations formachine aremet
Ground mode s active with Emergency Descent mode not active or response.
Platform modeisactive
DRIVE&BOOM PREVENTED — 827 The Platform is Overloaded and Referto Table 6-16, Overload Notall of the trigger conditions
PLATFORM OVERLOADED Machine Setup = LOAD SYSTEM = CUTOUT PLATFORM, Platform Variations formachine aremet
Modeisactive, and conditions of Table 6-16, Overload Variations response.
apply.
-Or-
The Platform is Overloaded and Machine Setup = LOAD SYSTEM =
CUTOUT ALLand conditions of Table 6-16, Overload Variations apply.
LIFTUP&TELEOUTPRE- 828 MACHINESETUP = LOAD SYSTEM =SPECIAL 1 Referto Table 6-16, Overload Notall of the trigger conditions
VENTED — PLATFORM OVER- Platform Modeis active Variations formachine aremet
LOADED The platform is Overloaded response.
LSSREADING UNDER WEIGHT 8211 | MACHINESETUP -> LOADSYSTEMNO Ground ModuletosetPlatform | Notall of the trigger conditions
The load sensor has been calibrated and Gross Platform Weight < Load State =0Overloaded aremet
(0.5* Empty Platform Weight).
FRONT LEFT STEER VALVE— 8639 | TheGround Module detectsan open circuit at the Front Left Steer SteerLeftand Rightspeedare | Cycle powertoclearthefault.
OPENCIRCUIT Valve output. limited to Creep
FRONTLEFT STEER VALVE— 8640 | TheGround Module detectsashorttobatteryatthe Front LeftSteer | The Ground Module disables Cycle powerto clear thefault.
SHORTTO BATTERY Valve output. the Drive Forward/Reverse and
Steer Left/Right outputs.
3121259 6-87




SECTION 6 - JLG CONTROL SYSTEM

Table 6-15. Fault Code Troubleshooting Information

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
FRONT LEFT STEERVALVE— 8641 | TheGround Module detectsashorttogroundatthe FrontLeftSteer | The Ground Module disables Cycle powerto clear the fault.
SHORTTO GROUND Valve output. the Steer Leftand Right out-
puts.
FRONTRIGHT STEERVALVE— 8642 | TheGround Module detectsan open circuit at the Front Right Steer SteerLeftand Right speed s Cycle powerto clearthe fault.
OPENCIRCUIT Valve output. limited to Creep
FRONTRIGHT STEERVALVE— 8643 | TheGround Module detectsashorttobatteryatthe FrontRight Steer | The Ground Module disables (ycle powerto clear the fault.
SHORTTOBATTERY Valve output. the Drive Forward/Reverse and
Steer Left/Right outputs
FRONTRIGHT STEER VALVE - 8644 | TheGround Moduledetectsashorttogroundatthe FrontRightSteer | The Ground Module disables (ycle powerto clear thefault.
SHORTTOGROUND Valve output. the Steer Leftand Right out-
puts
OSCILLATING AXLE SWITCH 8669 | TheGround Module detectsthat Oscillating Axle switch #1and The Ground Module assumes (ycle power to clear the fault.
DISAGREEMENT switch #2 are notinagreement. Note: This fault will not to be an Above Elevation Stateand
reported if DTC23104 BOOM TRANSPORT SWITCH DISAGREEMENTIs | de-energizesJ1-7 Oscillating
active. Axleoutput.
FUNCTIONS LOCKED OUT 9911
LSSWATCHDOG RESET 991 The Ground Module detectsan LSS report of an anomaly that has The Ground Module sets the (ycle powerto clear thefault.
caused aWatchDog Timer reset. Platform Load State to Over-
loaded
LSSEEPROM ERROR 992 The Ground Module detectsan LSSreport of ananomaly thatexistsin | The Ground Module sets the Cycle powerto clear the fault.
the LSSEEPROM Platform Load State to Over-
loaded
LSSINTERNALERROR—PIN 993 The Ground Module detectsan LSS report of improper excitation The Ground Module sets the Cycle powerto clear the fault.
EXCITATION voltage. Platform Load State to Over-
loaded
LSSINTERNAL ERROR—DRDY 994 The Ground Module detectsan LSSreportof ananomalythatexistsin | The Ground Module setsthe (ycle powerto clear thefault.
MISSING FROMA/D theLSSA/D converter operations. Platform Load State to Over-
loaded
EEPROM FAILURE - CHECKALL 998 | TheGround Module hasdetected ananomalyin the EEPROM The Ground Moduledisablesall | Cycle powerto clear the fault.
SETTINGS functionsandresetsthesection
of EEPROM where the failure
occurred back to the defaults.
FUNCTIONS LOCKEDOUT - 9910 | TheGround Module software majorversion numberdoesnotmatch | The platformalarm sounds Platform Module needs repro-
PLATFORM MODULE SOFT- the majorversion number of the platform software continuouslyand, Creepmode | grammed with correct version
WAREVERSION IMPROPER isactive.Ifthe PlatformModeis | ofsoftware.
activeall Drive, Steer, and
Boom functions are disabled.
FUNCTION LOCKED OUT- LSS 9911 | TheGround Module determines that the LSS software versionisnot | The Ground Module sets the Cycle powerto clear the fault.
MODULE SOFTWARE VERSION compatible with existing code. Platform Load State to Over-
IMPROPER loaded
CHASSISTILT SENSORNOT 9915 | Thetiltsensor gain calibration values recorded to flash memory dur- | The Ground Modulereportsa Valid values must be present to
GAIN CALIBRATED ing manufacturing are not present faulted chassistiltangleof90 | reset.

degrees
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Table 6-15. Fault Code Troubleshooting Information

BRATION CHECKSUMINCOR-
RECT

toflashmemory duringmanufacturingis detected as beingincorrect

tionsaredisabled (i.e., com-
mand engine shutdownanddo
not permitstart).

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
GROUND SENSOR REF VOLT- 9919 | TheGround Module has detected reference voltageis out of range [fMACHINESETUP - Kubota | Cycle powertoclearthefault.
AGEOUT OF RANGE (Reference Voltage is between 2.3Vand 2.7V). D1105and ENGINESHUTDOWN
-> ENABLED, then call for
engine shutdown and disable
engine start operations; other-
wise, nointerlocks required.
PLATFORM SENSORREFVOLT- | 9920 | ThePlatform Moduledetectsthatitsreferencevoltageisoutofrange | IfinPlatformmode, Lift/Swing | Cycle powertoclearthe fault.
AGEOUTOF RANGE and reports the fault to the Ground Module and Driveare placedin Creep.
All other functions shall oper-
atenormally.
GROUND MODULE FAIL- 9921 | Theengineisnotrunning All Drive/Steerand Boom func- | Cycle powerto clearthefault.
URE:HIGH SIDEDRIVER CUT- The engine is not cranking tions except Tower Lift Down,
OUTFAULTY The Ground Module footswitch input (J7-15) is LOW LiftDown, andJibLift Downare
The machineisin Platform Mode disabled.
The Main Dump output (J2-13) is detected as HIGH via the analog
feedback 300ms afteritis attempted to be activated during the one
time startup test of the Ground Module hardware shutoff circuitry
PLATFORMMODULEFAILURE: | 9922 | ThePlatform Module detectsfaulty hardware No responserequired. Cycle power to clear the fault; if
HWFSCODE1 faults remains, replace board.
GROUND MODULE FAILURE: 9923 | TheGround Module detects faulty hardware. No response required. (ycle powerto clear the fault; if
HWEFSCODE1 faults remains, replace board.
FUNCTIONS LOCKED OUT - 9924 | Themachineispoweredupandnomodelhasbeenselectedyetinthe | Display???orNOMODELatAna- | Cycle powerto clearthefault.
MACHINENOT CONFIGURED MACHINE SETUP menu lyzer MACHINE SETUP menu
MACHINE SETUP->MODEL
NUMBER
Nootherfaultswill bereported.
Allmachine functions are dis-
abledandthe engineisnot per-
mitted tostart.
LSS - FACTORY CALIBRATION 99285 | Theload sensorisreportingafactor calibration issue (internal error) Possible sensor hardware issue.
ERROR
The machine will assume the platform is overloaded.
Thisfault, once annunciatedislatched within a given key cycle.
CURRENT FEEDBACK GAINS 9944 | Oneormore ofthe current feedback gains that are calculated and Againof 1isused for the fac- Cycle powerto clear the fault.
OUTOF RANGE written to flashmemory during manufacturing are detected as tory gain(s) thatwas out of
being outofrange range; all functionsare placed
in Creepmode.
CURRENT FEEDBACK CALI- 9945 | The currentfeedback gains checksumthatis calculated and written | Allmachineand engine func- (ycle powerto clear thefault.
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Table 6-15. Fault Code Troubleshooting Information

Corrective Action/
- . Control System Response or | Operational Requirement
Help Message brc Condition Producing DTC Machine Condition for Function Movement
and/or to Clear Fault
MACHINE CONFIGURATION 9949 | TheGround Module has detected ananomalyinstored readingsfor | The Ground Module prompts Cycle Powerand change the
OUTOF RANGE - CHECKALL the Machine Setup configuration. theoperatorto correcttheissue | Machine Setup data.
SETTINGS via Analyzerand disableall
functions until stored datain
corruptedareais changed.
LSSCORRUPTEEPROM 9977 | TheGround Moduleisadvising that the LSS module has detected The Ground Module sets the (ycle powerto clear thefault.
faulty stored parameters. Platform Load State to Over-
loaded
FUNCTIONS LOCKED OUT - 9979 | Ground Module detectsadisagreementwithinternal checksonthe | Allmachineandenginefunc- | Cycle powerto clearthefault.
GROUND MODULE SOFTWARE version of software. tionsare disabled (i.e., com-
VERSIONIMPROPER mand engine shutdown and do
not permitstart)
GROUND MODULEVLOW FET 9986 | Ground Modulehasdeterminedahardwarefaultexistsandisunable | Allmachineandenginefunc- | Cycle powertoclearthefault.
FAILURE toread high-sensinginputs. tionsare disabled (i.e., com-

mand engine shutdownanddo
not permitstart)

'Annotated DTCs do not flash a numeric code, sound an alarm, and are not stored in annotated DTCsin Logged Help queue (this applies to most DTCs < 0100).
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Table 6-16. Overload Variations

BROADCAST ONLY?

WARN ONLY

CUTOUTALL

SPECIAL1
(Access Industries)

CUTOUT PLATFORM

Platform

Activate visual overloadlight at
Platform Station

Activate visual overloadlight at
Platform Station

Activate System Distressand Over-
load lights at Platform station

Activate visual overload light at
Platform Station

Activate System Distressand
Overloadlights at Platform sta-
tion

ActivatePlatformand Ground Alarm
—5secON, 2secOFF

ActivatePlatformand Ground Alarm
—5secON, 2secOFF

Activate Platformand Ground Alarm
—55ecON, 2secOFF

ActivatePlatformand Ground Alarm
—on continuously

Activate Platform and Ground
Alarm—5secON, 2secOFF

Do notreport Fault

Activate creep modeall functions,
energize Creep light, and report
Fault

Do not permit Machine Enable (no
creep light) and report Fault

Activate creep modeall functions,
energize Creeplight, and report
Fault

Donot permit Machine Enable
(nocreeplight) and report Fault

Disable Telescope Outand Lift Up

Ground

Activatevisual overload light

Activate visual overload light

Activatevisual overload light

Activatevisual overload light

Activate visual Overload light at

(Ground Station) (Ground Station) (Ground Station) (Ground Station) Ground Station
ActivatePlatformand Ground Alarm | ActivatePlatformandGround Alarm | Activate Platformand Ground Alarm | ActivatePlatformandGround Alarm | Activate Platformand Ground
—5s5ecON, 2secOFF —55ecON, 2secOFF —5secON, 2secOFF —on continuously Alarm—5secON, 2 sec OFF

Do notreport Fault

Report Fault

Report Fault

Donotreport Fault

Donotreportfault.

Activate creep mode all functions

Donot permit Machine Enable (no
creep light)

Overload shall have noeffecton
functionspeeds.

Overloadsshallhave noeffecton
function speeds.

Auxiliary Power/Emergency Descent

Platform operation and annuncia-
tion as Platform Mode above

Platform operation and annuncia-
tionas Platform Mode above

Platform operation and annuncia-
tionasPlatform Mode above, except
donotdisableall functions

Platform operation and annuncia-
tion as Platform Mode above

Platform operation and annunci-
ationas Platform Mode above,
exceptdo notreport Fault or dis-
ableallfunctions

Ground operation and annunciation
as Ground Mode above, except do
notactivate creepmode

Ground operation and annunciation
as Ground Mode above, except do
notactivate creepmode

Ground operation and annunciation
as Ground Mode above, except do
notreport Faultor disableall func-
tions

Ground operation and annunciation
asGround Mode above

Ground operation and annuncia-
tionas Ground Mode above

Faults

Noapplicable fault

When the platform is overloaded,
report “RUNNING AT CREEP - PLAT-
FORM OVERLOADED.”

Whenthe platform s overloaded,
report"DRIVE & BOOM PREVENTED
—PLATFORM OVERLOADED."

When the platform is overloaded,
report"LIFTUP &TELEOUT PRE-
VENTED — PLATFORM OVER-
LOADED”

When the platformis over-
loaded, reportthe "DRIVE&
BOOM PREVENTED — PLATFORM
OVERLOADED."

(larifications:

1. Theterm Report Faultis defined as logging the DTCon the Analyzer fault stack and flashing the System Distress lamp.
2. When specified, Ground Alarm energization shall only occur if MACHINE SETUP = GROUND ALARM == NO.
3. Thisselection is not Analyzer configurable in MACHINE SETUP = LOAD SYSTEM but is shown here for completeness of the response table.
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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 your equipment. This section
shows diagrams of a common, digital VOM configured for sev-
eral different 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.

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

3121259

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
p = micro = (Displayed Number) / 1,000,000

Example: 1.2 kQ = 1200 Q
Example: 50 mA=0.05A

Voltage Measurement

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
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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)

Use firm contact with meter leads

Continuity Measurement

) Q F

B f

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

3121259
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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.

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.
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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 ' 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)

Deutsch HD, DT, DTM, DRC Series

The Deutsch connector system is commonly used for harsh
environment interconnect. Follow the installation instructions.

AMP Seal

The AMP Seal connector system is used on the Control ADE
Platform and Ground Modules.

Apply dielectric grease to the male connector. 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 Male Connector
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Figure 7-6. Use of Seal Plugs

AMP Mate-N-Lok

This connector system is widely used inside enclosures for
general purpose interconnect. Follow the installation instruc-
tions..

3121259

DIN Connectors

This connector is typically used on hydraulic valves. Follow the
installation instructions.
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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.

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 Rotary Angle
Sensors are examples of components with the M12 connector
system.

Figure 7-8. Phoenix Contact M12

7-6

ENGINE CONTROL UNIT CONNECTORS

These connectors use back-seals for moisture integrity. How-
ever, the low-force contacts cannot displace dielectric grease
and create electrical contact. It is possible to use solvents (i.e.
contact cleaner or mineral spirits) for the removal of improp-
erly applied dielectric grease. The EMR4 engine control mod-
ule from Deutz employs this connector system (for example).

SEALED ENCLOSURES

Application of dielectric grease is not required in properly
sealed enclosures. To meet criteria, the enclosure must be
rated to at least IP66 (dust tight; protected from powerful jets
of water). The enclosure must be fitted with a high quality,
continuous gasket and all wiring must pass through cable
entrances.

3121259



SECTION 7 - BASIC ELECTRICAL INFORMATION & SCHEMATICS

MIL-C-5015 SPEC CONNECTORS

Crown Connector Inc's recommendation is to not use dielec-
tric grease for this series connector. For similar model series
connectors, the manufacturer should be contacted for confir-
mation before applying dielectric grease. A typical application
for this connector is on David Clark Intercom connections in
Aerial Work Platforms.

3121259

MOLEX CMC SERIES CONNECTORS

The CMC connector family is a sealed, high-density connec-
tion system using matte-seal technology for CP 0.635 and 1.50
mm terminals. To guarantee IP6K7 and IP6K9 sealing, a seal
plug option is used. However, the low-force contacts cannot
displace dielectric grease and create electrical contact. It is
possible to use solvents (i.e. contact cleaner or mineral spirits)
for the removal of improperly applied dielectric grease. The
flexbox control modules from JDES employ this connector
system (for example).
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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.

1. To prevent oxidation and low level conductivity, silicone
dielectric grease must be packed completely around
male and female pins on the inside of the connector
after the mating of the housing to the header. This is
easily achieved by using a syringe to fill the header with
silicone dielectric compound, to a point just above the
top of the male pins inside the header. When assem-
bling the housing to the header, it is possible that the
housing will become air locked, thus preventing the
housing latch from engaging.

2. Pierce one of the unused wire seals to allow the trapped
air inside the housing to escape.

3. Install a hole plug into this and/or any unused wire seal
that has silicone dielectric compound escaping from it.

Assembly

Check to be sure the wedge lock is in the open, or as-shipped,
position (See Figure 7-9.). Proceed as follows:

WIRE

CONTACT SEAL

(PARTIALLY

INSERTED) RETENTION
FINGERS

XA LV\\F;Y/\/\{/%

WEDGE LOCK
(SHOWN IN OPEN
POSITION)

DIAPHRAGM MATING SEAL

Figure 7-9. Connector Assembly Figure 1

1. To insert a contact, push it straight into the appropriate
circuit cavity as far as it will go (See Figure 7-11.).

2. Pull back on the contact wire with a force of 1 or 2 Ibs. to
be sure the retention fingers are holding the contact

(See Figure 7-11.).

PLUG AND HEADER ASSEMBLY COLORS
ARE MECHANICALLY KEYED TO MATE
ONLY WITH IDENTICAL COLORS

MATING SEAL

PLUG ASSEMBLY

HOUSING

RETENTION LEG

WEDGE LOCK

Figure 7-10. AMP Connector
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©

PULL BACK
ON WIRE

[ RETENTION FINGERS
HOLDING CONTACT

Figure 7-11. Connector Assembly Figure 2

3. After all required contacts have been inserted, the 4. Slide the wedge lock into the housing until it is flush
wedge lock must be closed to its locked position. with the housing (See Figure 7-13.).
Release the locking latches by squeezing them inward
(See Figure 7-12.).

WEDGE LOCK
FLUSH WITH
HOUSING

Figure 7-13. Connector Assembly Figure 4
SQUEEZE LOCKING LATCHES

TO SEAT WEDGE LOCK
(BOTH SIDES)

Figure 7-12. Connector Assembly Figure 3
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Figure 7-14. Connector Disassembly

Disassembly

5. |Inserta 4.8 mm (3/16") wide screwdriver blade between
the mating seal and one of the red wedge lock tabs.

6. Pry open the wedge lock to the open position.

7. While rotating the wire back and forth over a half turn
(1/4 turn in each direction), gently pull the wire until the
contact is removed.

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.

7-10

Service - Voltage Reading

NOTICE

DO NOT PIERCE WIRE INSULATION TO TAKE VOLTAGE READINGS.

It has been common practice in electrical troubleshooting to
probe wires by piercing the insulation with a sharp point. This
practice should be discouraged when dealing with the
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.
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WIRE STRANDS MUST BE VISIBLE
—> IN THIS AREA

=\

WIRE STRANDS AND INSULATION MUST ——»
BOTH BE VISIBLE IN THIS AREA

— P> CUTOFF TAB MUST
BE VISIBLE

SCREWDRIVER SLOT LOCKING LATCH MUST BE
TO LIFT LATCH FOR SECURELY FASTENED
UNMATING FOR MATING

; |

IEERE

PLUG AND HEADER MUST BE
OF IDENTICAL COLOR IN ORDER
FOR THEM TO MATE

3121259

Figure 7-15. Connector Installation
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7.5 DEUTSCH CONNECTORS

DT/DTP Series Assembly

NOTE:

7-12

Figure 7-16. 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. Thy may go in either way.

The receptacle is shown - use the same procedure for plug.

DT/DTP Series Disassembly

C
Figure 7-17. DT/DTP Contact Removal

Remove wedgelock using needlenose 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 7-18. 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 7-19. HD/HDP Locking Contacts Into Position

NOTE: For unused wire cavities, insert sealing plugs for full envi-
ronmental sealing

3121259

HD30/HDP20 Series Disassembly

C
Figure 7-20. 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
UNLOCK CONTACT

TOOL AND CONTACT
REMOVED

Figure 7-21. HD/HDP Unlocking Contacts

NOTE: Do Not twist or insert tool at an angle.
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7.6 TELEMATICS GATEWAY

Personnel using machines equipped with an optional telemat-
ics gateway will be able to view the following data through

their telematics device:

JLGLABEL DESCRIPTION UNIT
Engine Speed Actualengine speed. RPM
Indicates the level of DEF (diesel exhaust fluid) within the DEF tank if the machine is equipped with DEF tank.
DEF Tank Level (If Equipped) + 0% = Empty Percentage (%)
« 100% = Full
« 00 - No Machine Faults
JLGMachine Faults: « 01- Active Machine Fault '
Active/Not-Active « 10-Error Bit
« 11-Not available
Total Idle Fuel Used Totalamount of fuel used during vehicle operation duringidle conditions. Liters
Total ldle Hours Total time of engine operation duringidle conditions. Seconds
Total Engine Hours Total time of engine operation. Seconds
Total Fuel Used Total amount of fuel used during vehicle operation. Liters
Fuel Rate Amountof fuel consumed by engine per unit of time. Liters/Hour
Ratio of fuel volume to the total volume of the fuel storage container. When alow fuel limit switchis present, the fuel level
willindicate "full" until the switch opens, which will then indicate 10% fuel remaining.
Fuel Level Percentage (%)
When Fuel Level 2 (SPN 38) is not used, Fuel Level 1 represents the total fuelin all fuel storage containers. When Fuel Level
2isused, Fuel Level Trepresents the fuel levelin the primary or left side fuel storage container.
DM1 Engine Faults Showsactual engine fault codes. N/A

Telematics-Ready (TCU) Plug

TELEMATICS-READY PLUG

The telematics-ready (TCU) plug is a standard 12-pin Deutsch
connector. Pin-out locations are shown below:
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X1609 (TCU) MS1620-3 (CAN-T 2)
CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
1 RED 1-0 BAT 16AWG | GXL | X1606(8) A YEL CANH2 18AWG | GXL | CO1613-J2 (10)
2 BLK 0-0 GND 16AWG | GXL | S1615(1) B GRN CANL2 18AWG | GXL | CO1613-)2(9)
4 ORN 201GN 16AWG | GXL | S1614(1)
S1614
9 GRN CANL2 18AWG | GXL | mst619-2(8)
CONN POS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
10 YEL CANH2 18AWG | GXL | mste19-2(a)
1 ORN 201GN 16AWG | GXL | X1609 (4)
MS1619-2 (CAN-T 2) 2 ORN 2-11GN 16AWG | GXL | X1606 (H)
CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO 2 ORN 2:21GN 16AWG | GXL | cotetat (1)
A YEL CANH2 18AWG | GXL | X1609 (10)
B GRN CANL2 18AWG | GXL | X1609(9) S1615
CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET T0
MS1619-3 (CAN-T 2) 1 BLK 0-0 GND 16AWG | GXL | X1609(2)
CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO 2 BLK 0-1 GND 16 AWG GXL X1606 (A)
A YEL CANH2 18 AWG GXL MS1620-2 (A) 2 BLK 0-2 GND 16 AWG GXL CO1613-J1 (11)
B GRN CANL2 18 AWG GXL MS1620-2 (B)
MS1618-2 (CAN-T 1)
C0O1613-J1 (GATEWAY 1
( ) CONN POS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
A YEL CANH1 18AWG | GXL | CO1613-J1(10)
° GRN CANT 1BAWG | GXL | ustere2 () B GRN CANL1 18AWG | GXL | CO1613-J1(9)
10 YEL CANH1 18 AWG GXL MS1618-2 (A)
11 BLK 0-2GND 16AWG | GXL | S1615(2) MS1618-3 (CAN-T 1)
12 ORN 22IGN 16AWG | GXL | S1614(2) CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
A YEL CANH1 18AWG | GXL | X1606 (C)
C0O1613-J2 (GATEWAY 2)
B GRN CANL1 18AWG | GXL | X1606 (D)
CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
9 GRN CANL2 18AWG | GXL | MS1620-3 (B) X1606 (DIAG)
10 VEL CANH2 1BAWG | GXL | MS1620:3 (A) CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
A BLK 0-1GND 1BAWG | GXL 51615 (2)
MS1620-2 (CAN-T 2)
B RED 1-0 BAT 16AWG | GXL X1609 (1)
CONNPOS | WIRE COLOR WIRE LABEL GAUGE | JACKET TO
c YEL CANH1 18AWG | GXL | MS1618-3(A)
A YEL CANH2 18AWG | GXL | MS1619-3(A)
D GRN CANL1 18AWG | GXL | MS1618-3(B)
B GRN CANL2 18AWG | GXL | MS1619-3(B)
H ORN 2-11GN 1BAWG | GXL S1614(2)
Figure 7-23. Telematics Gateway Harness - Sheet 2 of 3
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FROM T0

WIRE NO. COLOR WIRE GAUGE | LENGTH (mm) | JACKET REFERENCE PIN REFERENCE PIN
CAN L2 GRN 18 AWG 1151 GXL MS1619-3 B MS§1620-2 B
CAN L2 GRN 18 AWG 151 GXL X1609 9 MS1619-2 B
CAN L1 GRN 18 AWG 157 GXL MS1618-2 B C01613-J1 9
CAN L2 GRN 18 AWG 225 GXL MS1620-3 B C01613-J2 9
CAN L1 GRN 18 AWG 1076 GXL MS1618-3 B X1606 D
CAN H2 YEL 18 AWG 155 GXL X1609 10 MS1619-2 A
CAN H2 YEL 18 AWG 233 GXL MS1620-3 A C01613-J2 10
CAN H1 YEL 18 AWG 157 GXL MS1618-2 A C01613-J1 10
CAN H2 YEL 18 AWG 1150 GXL MS1619-3 A MS1620-2 A
CAN H1 YEL 18 AWG 1079 GXL MS1618-3 A X1606 C
0-0 GND BLK 16 AWG 1006 GXL X1609 2 S1615 1
0-1 GND BLK 16 AWG 1145 GXL X1606 A S1615 2
0-2 GND BLK 16 AWG 223 GXL CO1613-J1 1" S1615 2
1-0 BAT RED 16 AWG 2150 GXL X1609 1 X1606 B
2-0IGN ORN 16 AWG 939 GXL X1609 4 S1614 1
2-1IGN ORN 16 AWG 1212 GXL S1614 2 X1606 H
2-2IGN ORN 16 AWG 287 GXL C0O1613-J1 12 S1614 2

Figure 7-24. Telematics Gateway Harness - Sheet 3 of 3
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7.7 ELECTRICAL SCHEMATICS

SHEET 2: PLATFORM BOX

SHEET 3: PLATFORM AND BOOM COMPONENTS

SHEET 4: CHASSIS, TURN-TABLE, AND UGM

SHEET 5: GROUND USER INTERFACE AND TELEMATICS INTERFACE

SHEET 6: ENGINE (KUBOTA) AND GENERATOR

SHEET 7: ENGINE (GM) VENDOR SCHEMATIC

SHEET 8: MIDENGINE HARNESS SCHEMATIC

SHEET 9: CHASSIS LIGHT, PLATFORM LIGHTS SCHEMATIC

SHEET 10: ALERT BEACON OPTION
HARNESS,GEN 2 PLAT INTERFACE

SHEET 11: PLATFORM BOX
CONSOLE BOX HARNESS WITH SKYGUARD
CONN AND 1 CELL LSS

1001119638-Q
MAF03010

Figure 7-25. Electrical Schematic - Sheet 1 of 20
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ENERIC

4 CELL LSS MODULE (OPTIONAL)

7-22

Figure 7-28. Electrical Schematic - Sheet 4 of 20
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