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This manual is for the Bobcat Loader excavator mechanic. It provides necessary servicing and adjustment procedures
for the Bobcat Loader and its component parts and systems. Refer to the for operating instructions, starting procedure,

daily checks, etc.

FOREWORD

A general inspection of the following items must be made after the loader has had service or repair:

1.

Check that the ROPS/FOPS
(Including front and rear
window) is in good condition
and is not modified.

Check that ROPS mounting
hardware is tightened and is
Bobcat approved.

The seat belt must be
correctly installed, functional
and in good condition.

The arm rest interlock must
be correctly adjusted, clean
and lubricated.

Check lift arm suport device,
replace if damaged.

Check cargo box support
device, replace if damaged.

Machine signs must be
legible and in the correct
location.

Joystick control lever and foot
pedals must return to neutral.

9.

10.

11.

12.

13.

14.

15.

16.

Check for correct function of
the work lights.

The parking brake must
function correctly.

Enclosure door latches must
open and close freely.

Bob-Tach wedges  and
linkages must  function
correctly and be in good
condition.

Safety treads and floor mats
must be in good condition.

Check for correct function of
indicator lamps.

Check hydraulic fluid level,

engine oil level and fuel
supply.
Inspect for fuel, oil or

hydraulic fluid leaks.
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17.

18.

19.

20.

21.

Lubricate the machine. 22. Inspect for loose or broken
parts or connections.

Check the condition of the 23. Operate the machine and
battery and cables. (+ ) check all functions.
Inspect the air cleaner for 24. Check  for any field N
damage or leaks. Check the i modification not completed. & ¢‘°
condition of the element. *;\qxc’

o

25. Check for correct function of
the Toolcat Interlock Control | -, (®)
System (TICS) before the %
machine is returned to the 5‘&4

t
customer.

Recommend to the owner that all
necessary corrections be made & 4
before the machine is returned to
service.

Check the electrical charging
system.

Check tires for wear and
pressure.

CALIFORNIA
PROPOSITION 65 WARNING

Diesel engine exhaust and some of its
constituents are known to the State of California
to cause cancer, birth defects and other
reproductive harm.
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SAFETY INSTRUCTIONS

A Safety Alert Symbol

This symbol with a warning statement means:
“Warning, be alert! Your safety is involved!”
Carefully read the message that follows.

Instructions are necessary before operating or
servicing machine. Read and understand the
Operation & Maintenance Manual, Operator’s
Handbook and signs (decals) on machine. Follow
warnings and instructions in the manuals when
making repairs, adjustments or servicing. Check for
correct function after adjustments, repairs or
service. Untrained operators and failure to follow

instructions can cause injury or death.
W-2003-0903

Warnings on the machine and in the manuals are for
your safety. Failure to obey warnings can cause

injury or death.
W-2044-1285

IMPORTANT

This notice identifies procedures which must be

followed to avoid damage to the machine.
1-2019-0284

v

The following publications provide information on the
safe use and maintenance of the Bobcat machine and
attachments:

* The Delivery Report is used to assure that complete
instructions have been given to the new owner and
that the machine is in safe operating condition.

* The Operation & Maintenance Manual delivered with
the machine or attachment contains operating
information as well as routine maintenance and
service procedures. Itis a part of the machine and can
be stored in a container provided on the machine.
Replacement Operation & Maintenance Manuals can
be ordered from your Bobcat dealer.

* Machine signs (decals) instruct on the safe operation
and care of your Bobcat machine or attachment. The
signs and their locations are shown in the Operation
& Maintenance Manual. Replacement signs are
available from your Bobcat dealer.

¢ An Operators Handbook fastened to the operator
cab. It's brief instructions are convenient to the
operator. The handbook is available from your dealer
in an English edition or one of many other languages.
See your Bobcat dealer for more information on
translated versions.

* The Service Manual and Parts Manual are available
from your dealer for use by mechanics to do shop-
type service and repair work.

*  The Utility Work Machine Operator Training Course is
available through vyour local dealer or at
www.training.bobcat.com or www.bobcat.com.
This course is intended to provide rules and practices
of correct operation of the Utility Work Machine. The
course is available in English and Spanish versions.

* The Utility Work Machine Safety Video is available
from your Bobcat dealer or at
www.training.bobcat.com or www.bobcat.com.

81 TC-0206 SM
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SAFETY INSTRUCTIONS (CONT’D)

The dealer and owner/operator review the recommended
uses of the product when delivered. If the owner/operator
will be using the machine for a different application(s) he
or she must ask the dealer for recommendations on the
new use.

&)~

1-888-256-0808 J:

Call Before You Dig
1-888-258-0808

When you call, you will be directed to a location in
your state/city for information about buried lines
(telephone, cable TV, water, sewer, gas, etc.)

SI TC-0206 SM
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SAFETY INSTRUCTIONS (CONT’D)

Fire Prevention

The machine and attachments have components that are
at high temperature under normal operating conditions.
The primary source of high temperatures is the engine
and exhaust system. The electrical system, if damaged
or incorrectly maintained, can be a source of arcs or
sparks.

Flammable debris (leaves, straw, etc.) must be removed
regularly. If flammable debris is allowed to accumulate, it
will increase fire hazard. Clean often to avoid this
accumulation. Flammable debris in the engine
compartment is a potential hazard.

The spark arrestor muffler is designed to control the
emission of hot particles from the engine and exhaust
system, but the muffler and the exhaust gases are still
hot.

* Do not use the machine where exhaust, arcs, sparks
or hot components can contact flammable material,
explosive dust or gases.

* The operator cab, engine compartment, and engine
cooling system must be inspected every day and
cleaned if necessary to prevent fire hazard and
overheating.

¢ Check all electrical wiring and connections for
damage. Keep the battery terminals clean and tight.
Repair or replace any damaged part.

¢ Check fuel and hydraulic tubes, hoses and fittings for
damage and leakage. Never use open flame or bare
skin to check for leaks. Tighten or replace any parts
that show leakage. Always clean fluid spills. Do not
use gasoline or diesel fuel for cleaning parts. Use
commercial nonflammable solvents.

e Do not use ether or starting fluids on any engine
which has glow plugs. These starting aids can cause
explosion and injure you or bystanders.

+ Always clean the machine, disconnect the battery,
and disconnect the wiring from the controllers before
welding. Cover rubber hoses, battery and all other
flammable parts. Keep a fire extinguisher near the
machine when welding. Have good ventilation when
grinding or welding painted parts. Wear a dust mask
when grinding painted parts. Toxic dust or gas can be
produced.

» Stop the engine and let it cool before adding fuel. NO
SMOKING!

Vil

Use the procedure in the Operation & Maintenance
Manual for connecting the battery and for jump
starting.

Use the procedure in the Operation & Maintenance
Manual for cleaning the spark arrestor muffler (if

equipped).

Figure 1

& Bobeat.
INSTALLATION INSTRUCTION

el sl
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i — |

e

Know where fire extinguishers and first aid kits are
located and how to use them. Fire extinguishers are
available from your Bobcat dealer [Figure 1].

SI TC-0206 SM
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DIAGNOSTICS

_ DIAGNOSTICSERVICECODES . ... ... ... . oo 30-10-1
N Display. ...t e 30-10-1
ServiceCodes List. . ......... ... i 30-10-2

02 CODES -HYDRAULICCHARGE ................... 30-20-1
Code 02-16 ... ..ttt 30-20-1
Code 02-17 . .o e e 30-20-2

DIAGNOSTICS

CODEO3-BATTERYVOLTAGE. .. ................... 30-30-1
Code03-09 ................... e 30-30-1
Code 03-10 ... ..t e 30-30-2
Code 03-11 . .. e 30-30-3
Code 03-14 . ... i e 30-30-4
Code 03-15 . ..ot e 30-30-5
Code 03-22 ... i e 30-30-6
CODE04-ENGINEOILPRESSURE .................. 30-40-1
Code 04-14 . .. ... i e e 30-40-1
Code 04-15 . .. o e e e 30-40-2
CODEO6-ENGINESPEED. ........... ... ... ... ..., 30-50-1
Code 06-10 .. ... e e 30-50-1
Code 06-11 . .. . e e 30-50-2
N Code 06-183 . .t it 30-50-3
Code 06-15 ... i it e e 30-50-4
Code 06-18 ... .o e e e 30-50-5
CODEO7-HYDRAULICOIL ...t 30-60-1
Code 07-10 . ... e e 30-60-1
Code O07-11 ... e 30-60-2
Code 07-15 . .o e 30-60-3
Code 07-21 ... e 30-60-4
Code 07-22 . ..ot e 30-60-5
CODEO08-ENGINECOOLANT . ...t 30-70-1
Code 08-10 . .. ..ot e 30-70-1
Code 08-11 .. ... e 30-70-2
Code 08-15 . ..ot e e e 30-70-3
Code 08-21 ... . e 30-70-4
Code 08-22 . ...t e e 30-70-5
CODEO09-FUELLEVEL .......... e 30-80-1
Code 09-09 . ..ottt e e e 30-80-1
Code 09-21 . ... e 30-80-2
Code 09-22 ... e 30-80-3

N

Continued On Next Page
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DIAGNOSTICS (CONT’D)

CODE 12 - PRIMARY AUXILIARY PWM SWITCH. . ....... 30-90-1
Code 12-21 .. .. ... 30-90-1
Code 12-22 .. .. .. .. e 30-90-2
Code12-23 . ... .. . . . 30-90-3

CODE 13 - FUEL SHUT-OFF HOLD SOLENOID. ........ 30-100-1
Code13-05 .. ... .. 30-100-1
Code13-06 ... 30-100-2
Code 13-07 . ... i e 30-100-3

CODE 14 - FUEL SHUT-OFF PULL SOLENOID ......... 30-110-1
Code 14-02 .. ... . .. i e 30-110-1
Code14-03 .. ... i e 30-110-2

CODE 21 - GLOW PLUGOUTPUT ................... 30-120-1
Code 21-02 . . ... e 30-120-1
Code21-03 ... ... e 30-120-2

CODE 22 - STARTER RELAY OUTPUT ............... 30-130-1
Code 22-02 .. ... .. e 30-130-1
Code22-03 .. ... . 30-130-2

CODE 26 - FRONT BASEOUTPUT ... ................ 30-140-1
Code26-02 ....... ... e 30-140-1
Code26-03 .. ...t 30-140-2

CODE 27 -FRONT ROD OUTPUT. . . ...... ... ... ... 30-150-1
Code 27-02 .. ... e 30-150-1
Code 27-03 .. ..o 30-150-2

CODE30-WATCHDOG .......... ... .. 30-160-1
Code 30-28 ... ... 30-160-1

CODE 31 -RECOVERYMODE ...................... 30-170-1
Code 31-28 ... ... e 30-170-1

CODE 33 -CONSTANTDATA . . ... 30-180-1
Code 33-23 . ... . 30-180-1

CODE 35-TWO-SPEEDFAN . ........ ... ... L. 30-190-1
Code 35-05 ... ..o 30-190-1
Code35-06 .........o i 30-190-2

CODE36-ACD ... ... i e 30-200-1
Code36-48 .. ... 30-200-1

Continued On Next Page
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DIAGNOSTICS (CONT’D)

CODESO-DRIVE. ......... o

Code 50-01

Code50-02 ... ..o
Codeb0-03 .. ... e e
Code50-04 . ... .
CodeB50-05 .. ... e
CodeB50-06 ........c v
Code 50-07 . ..ot
CodeB50-08 ... e
CodeB50-09 ... ...
Code50-10 . ... i

Code 50-11

Code b0-12 ... e
Code50-13 ... i e e
Code50-14 ... .. e
Code50-24 ...... ... ..
Codeb0-25 .. ...
Code 50-27 ..ot
Code50-28 . ... it e
CodeB50-29 ... .o
CodeB50-30 ... .t e

Code 50-31

Code50-33 ... . i e
CodeB50-34 ... ..o
Code 50-35 ... e e
CodeB50-36 .....co it
Code 50-37 .. .ot
CodeB50-38 ... e
Code50-39 ... ... e

Code 50-41

Code50-42 . ...
Codeb0-43 ... ... e
Code50-44 ... ... ..
Code 50-45 ... .. e
Code 5046 ...... ... e
Code 50-47 ... e e
Codeb0-48 ... e
Code 50-49 ... ... ..
CodeB50-50 ... .o

Code 50-51

Code 50-52 ... . e
Code 50-53 ...t e
CodeB50-54 . ... e
Code 50-55 ...t
Code B50-56 . ...t e
Code B0-57 ..o e

30-03

..............................

..... 30-210-1
..... 30-210-1
..... 30-210-2
..... 30-210-3
..... 30-210-4
..... 30-210-5
..... 30-210-6
..... 30-210-7
..... 30-210-8
..... 30-210-9
....30-210-10
....30-210-11
... 30-210-12
....30-210-13
....30-210-14
....30-210-15
....30-210-16
... 30-210-17
....30-210-18
... 30-210-19
.... 30-210-20
. ... 30-210-21
... 30-210-22
... 30-210-23
....30-210-24
.... 30-210-25
. ... 30-210-26
....30-210-27
....30-210-28
....30-210-29
....30-210-30
....30-210-31
....30-210-32
....30-210-33
. ... 30-210-34
....30-210-35
. ... 30-210-36
. ... 30-210-37
....30-210-38
....30-210-39
....30-210-40
. ... 30-210-41
....30-210-42
....30-210-43
....30-210-44
....30-210-45
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DIAGNOSTICS (CONT'D)

Code 50-58 . ... 30-210-46
Code 50-59 . ... 30-210-47
Code50-60 .......covv 30-210-48
Code50-63 . ... 30-210-49
Code50-66 .........vviii 30-210-50
Code 50-67 . ... 30-210-51
CodeB50-68 . ...t 30-210-52
Code50-69 ......... 30-210-53
Code 50-70 . ..o vt 30-210-54
Code50-99 ... ..., 30-210-55
CODE 63 - ARMREST (TICS) SWITCH ............... 30-220-1
Code B3-05 ... .ot 30-220-1
Code B3-06 .......c.vvvii e 30-220-2
CODE 64 - SWITCHED POWERRELAY . .............. 30-230-1
Code B4-05 . ... v i 30-230-1
CodeB4-06 .........ovv it 30-230-2
Code 64-07 ... . 30-230-3
CODE 65 - WORKGROUP LOCKOUT SOLENOQID....... 30-240-1
Code B5-05 ... . i 30-240-1
CodeB5-06 ... 30-240-2
Code B5-07 . ...t 30-240-3
CODEB9-TICSRELAY. ...... ... 30-250-1
Code B9-05 . ... . 30-250-1
CodeB9-06 ...... ... e 30-250-2
Code B9-07 . ... 30-250-3
IMPORTANT NOTE

The following troubleshooting procedures are intended for active codes only - those displayed
on the hourmeter.

If a code is active (displayed) and the operator turns the key OFF, then back ON and the code
does not reappear - “NONE” displayed, we no longer have an active code. This is referred to
as an intermittent fault.

In this situation the following troubleshooting procedures may be inaccurate.

The troubleshooting procedures can be followed on the intermittent codes, but the harness
and the connectors should be inspected carefully and moved back and forth during voltage
and continuity tests. It is not recommended to replace the controller if the code is not active
(intermittent) and no other causes for the code are found. Replacing the controller for active
and intermittent codes is a last effort in the troubleshooting procedure only, when no other
problem can be found.
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DIAGNOSTIC SERVICE CODES
Display

Figure 30-10-1

4 )

5 ®
[z

[I ==0,
e el (2]

Turn the key on (Key Switch) or press ENTER CODE
(Keyless). Press and hold LIGHTS Button (ltem 1) on the
instrument panel for two seconds to view SERVICE
CODES in the HOURMETER/CODE DISPLAY (item 2)
[Figure 30-10-1]. If more than one SERVICE CODE is
present, the codes will scroll on the HOURMETER/
CODE DISPLAY.

Multiple SERVICE CODES and/or Abnormal
Symptoms can be caused by corroded or loose ground
connection. Flashing instrument panel lights, alarm
beeping, front & rear lights flashing, low battery voltage,
loose battery connectors, could also indicate a poor
ground. Check all grounds before performing other
diagnostics.

The following is a list of the SERVICE CODES. These
CODES help analyze monitored functions of the Bobcat
loader. Some service procedures must be performed
ONLY BY QUALIFIED BOBCAT  SERVICE
PERSONNEL.

The Prefix, the first two numbers, followed by one or
more Suffix, the last two numbers, will indicate a Function
and the type of error or errors that have occurred.

30-10-1
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DIAGNOSTIC SERVICE CODES (CONT'D)

Service Codes List

CODE CODE

02-16 | Hydraulic charge filter not connected 21-02 | Glow plug error ON

02-17 | Hydraulic charge filter plugged 21-03 | Glow plug error OFF

03-09 | Battery voltage low 22-02 | Starter error ON

03-10 | Battery voltage high 22.03 | Startererror OFF

03-11 | Battery voltage extremely high

03-14 | Battery voltage extremely low 26-02 | Front base solenoid error ON
03-22 | Battery voltage out of range low 26-03 | Front base solenoid error OFF
04-09 | Engine oil pressure low 27-02 | Front rod solenoid error ON
04-14 | Engine oil pressure extremely low 27-03 | Front rod solenoid error OFF

04-15 | Engine oil pressure shutdown level

29-02 | High flow solenoid error ON

06-10 | Engine speed high 29-03 | High flow solenoid error OFF

06-11 | Engine speed extremely high

06-13 | Engine speed no signal 31-28 | Interrupted power failure

06-15 | Engine speed shutdown level

06-18 | Engine speed out of range 33-23 | Main Controller (Bobcat Controller) not
programmed

07-10 | Hydraulic oil temperature high 35-05 | Two Speed Fan Short to Battery

07-11 Hydraulic oil temperature extremely high 35-06 | Two Speed Fan Short to Ground

07-15 | Hydraulic oil temperature shutdown level

07-21 | Hydraulic oil temperature out of range high 36-48 | ACD multiple controllers present

07-22 | Hydraulic oif temperature out of range low

50-01 | Travel Pedal High

08-10 | Engine coolant temperature high 50-02 | Travel Pedal Low .

08-11 | Engine coolant temperature extremely high 50-03 | Travel Pedal Not Calibrated

08-15 | Engine coolant temperature shutdown leve! 50-04 | Brake Pedal High

08-21 | Engine coolant temperature out of range high 50-05 | Brake Pedal Low

08-22 | Engine coolant temperature out of range low 50-06 | Brake Pedal Not Calibrated
50-07 | FPR Switch No Signal

09-09 | Fuellevel low 50-08 | FPR Switch Multiple Inputs

09-21 | Fuel level out of range high 50-09 | Front Wheel Speed Sensor High

09-22 | Fuel level out of range low 50-10 | Front Wheel Speed Sensor Low
50-11 | Rear Wheel Speed Sensor High

12-21 Front auxiliary PWM switch out of range high 50-12 | Rear Wheel Speed Sensor Low

12-22 | Front auxiliary PWM switch out of range low 50-13 | Front Wheel Speed Sensor No Signal

12-23 | Front auxiliary PWM switch not in neutral 50-14 | Rear Wheei Speed Sensor No Signal
50-24 | Battery Voltage Over voltage

13-05 | Fuel shut-off hold solenoid short to battery 50-25 | Battery Voltage Under voltage

13-06 | Fuel shot-off hold solenoid short to ground 50-27 | Sensor Supply 1 High

13-07 | Fuel shut-off solenoid open circuit 50-28 | Sensor Supply 1 Low

14-02 | Fuel shut-off pull solenoid error ON
14-03 | Fuel shut-off pull solenoid error OFF
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DIAGNOSTIC SERVICE CODES (CONT’D)

Service Codes List (Cont’d)

CODE

CODE

50-29

Sensor Supply 2 High

65-05

Work Group Lockout Short To Battery

50-30

Sensor Supply 2 Low

65-06

Work Group Lockout Short to Ground

50-31

Front PWM Error ON

65-07

Work Group Lockout Open Circuit

50-33

Front PWM Error OFF

50-34

Forward PWM Not Calibrated

69-05

TICS™ Relay Short to Battery

50-35

Front Forward Error ON

69-06

TICS™ Relay Short To Ground

50-36

Front Forward Error OFF

69-07

TICS™ Relay Open Circuit

50-37

Front Reverse Error ON

50-38

Front Reverse Error OFF

50-39

Rear PWM Error ON

50-41

Rear PWM Error OFF

50-42

Reverse PWM Not Calibrated

50-43

Rear Forward Error ON

50-44

Rear Forward Error OFF

50-45

Rear Reverse Error ON

50-46

Rear Reverse Error OFF

50-47

Two Speed Error ON

50-48

Two Speed Error OFF

50-49

Brake Coil Error ON

50-50

Brake Coil Error OFF

50-51

Brake Coil No Signal

50-52

Brake Light Error ON

50-53

Brake Light Error OFF

50-54

Differential Lock Error ON

50-55

Differential Lock Error OFF

50-56

CAN Comms Error

50-57

Calibration Error

50-58

Control Uncommanded Movement

50-59

Front Wheei Speed Sensor Missing Pulses

50-60

Rear Wheel Speed Sensor Missing Pulses

50-61

Front Angle Sensor Low

50-62

Front Angle Sensor High

50-63

Front Angle Sensor Calibration Error

50-64

Rear Angle Sensor Low

50-65

Rear Angle Sensor High

50-66

Rear Angle Sensor Calibration Error

63-05

Console Switch Short To Battery

63-06

Console Switch Short To Ground

64-05

Accessory Relay Short to Battery

64-06

Accessory Relay Short To Ground

64-07

Accessory Relay Open Circuit

30-10-3
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02 CODES - HYDRAULIC CHARGE

Code 02-16

HYDRAULIC
FILTER SWITCH

Code 02-16:
HYDRAULIC CHARGE FILTER NOT CONNECTED

Refer to appropriate electrical schematics for circuit description.

Key OFF. Disconnect wire 3430 from hydraulic
charge filter switch. Short the charge filter switch
wire 3430 to ground, harness side. Turn key ON.

¥

4
Code clears.
Replace hydraulic
charge pressure
switch.

v

Code remains.
Remove display controller, J4
connector. Check continuity
between pin F, wire 3430 and
ground, harness side.

v

v

No continuity.
Disconnect connector C114. Check
continuity between J4, pin F, wire
3430 and C144, pin 16, wire 3430.

Continuity.
The circuit appears
OK. Possible defective
controller, replace

v

display controller*.

Continuity.

Repair or replace
mainframe harness,

No continuity.
Repair or replace
cab harness.
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,
the wiring harness or a combination of these problems.

30-20-1 Utility Work Machine Electrical System Service Manual



02 CODES - HYDRAULIC CHARGE (CONT’D)

Code 02-17

Code 02-17:
HYDRAULIC CHARGE FILTER PLUGGED

Refer to appropriate electrical schematics for circuit description.

Replace charge filter element. Start engine. ‘

v

Code remains.
Stop engine. Disconnect hydraulic filter
pressure switch wire 3430 from switch.
Short wire 3430 to ground. Start engine
S
Code clears. Code remains.
Replace charge Disconnect display controller, J4

pressure switch. connector. Check continuity between pin
F, wire 3430 and ground, harness side.

v

Code clears.
System is OK.

v v

No continuity.
Disconnect connector C114. Check
HYDRAULIC continuity between J4, pin F, wire 3430

FILTER SWITCH
S '

Continuity.
The circuit appears
OK. Possible defective

controller, replace display
controller*.

and C114, pin 16, wire 3430

v

/ No continuity.
Repair or replace

ainframe harness

£

Continuity.
Repair or replace

cab harness.
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,
the wiring harness or a combination of these problems.
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CODE 03 - BATTERY VOLTAGE

Code 03-09

Code 03-09:
BATTERY VOLTAGE LOW

Refer to appropriate electrical schematics for circuit description.

Key OFF. Check voltage at battery. ‘

If less than 11.0
Volts, charge and load
test battery. If bad,
replace battery.

y

Battery good.
Turn key to RUN. Check
voltage at battery.

electrical connection

Voltage drops below
11.0 Volts. Shorted

wire harness. Repair
connector or harness.

v
If voltage is greater than 11.0 Volts,
disconnect harness connector C101 from
fuel shut off solenoid. Crank engine. Check
voltage. Reinstall C101 connector.

or

A

If voltage is less
than 11.0 Volts,
replace battery.

Replace the controller*.

v

If voltage is greater than 11.0 Volts.
Disconnect display controller, J1 connector.
Check voltage between chassis ground and
J1 connector, pin E, wire 1110, and J1, pin
F, wire 1120, harness side.

v

If less than 11.0 Volts.
Check harness, controller
connectors and grounds.

Repair or replace harness.

If voltage is greater
than 11.0 Volts, the
circuit appears OK.
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,

the wiring harness or a combination of these problems.
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CODE 03 - BATTERY VOLTAGE (CONT’D)

Code 03-10

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back

Code 03-10:
BATTERY VOLTAGE HIGH

Refer to appropriate electrical schematics for circuit description.

rKey OFF. Check voltage at battery terminals.J

!

Less than 16.0 Volts.
Start engine. Full RPM. Check
voltage at battery terminals.

Greater than 16.0 Volts.
Alternator overcharging.
Repair or replace
alternator.

!

If less than 16.0 Volts
and code remains, the
circuit appears OK. Replace
display controller*.

If voltage is greater
than 16.0 Volts. Repair
or replace alternator.

pins, the controller, the wiring harness or a combination of these problems.
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CODE 03 - BATTERY VOLTAGE (CONT’D)

Code 03-11

&

Code 03-11:
BATTERY VOLTAGE EXTREMELY HIGH

Refer to appropriate electrical schematics for circuit description.

{ Key OFF. Check voltage at battery terminals. ‘
y
Less than 18.0 Volts.

Start engine. Full RPM. Check
voltage at battery terminals.

y
If less than 18.0 Volts,

the circuit appears OK.
Replace display controller*.

Greater than 18.0 Volts.
Alternator overcharging.
Repair or replace
alternator.

If voltage is greater
than 18.0 Volis. Repair
or replace alternator.

* if the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back

pins, the controller, the wiring harness or a combination of these problems.
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CODE 03 - BATTERY VOLTAGE (CONT’D)
Code 03-14

Code 03-14:
BATTERY VOLTAGE EXTREMELY LOW

Refer to appropriate electrical schematics for circuit description.

Key OFF. Clean and tighten battery connections.
Check voltage at battery terminals. If less than 10.0
Voits, charge battery and load test battery.

v
v
If battery is good.
Turn key to RUN position.
Check voltage at battery.

v ' I

If load test
indicates battery is
bad, replace battery

Voltage remains greater than 10.0 volts. Voltage drops below
Verify that the code has cleared. ? 0.0 Vglts
v . .

v

Code remains.
Disconnect Fuel Shut Off Solenoid connector
C101. Crank engine. Check voltage. If voltage is
greater than 10.0 Volts, disconnect display
controller, J1 connector. Check voltage between
chassis ground and J1, pin E, wire 1110 and J1,
pin F, wire 1130, harness side.

Code clears.
System is OK.

Shorted electrical
connector or harness.
Repair connector or
harness.

v
v v
If voltage is greatem If less than 10.0 Volts.
than 10.0 Volts, the circuit Check harness, controller
appears OK. Replace / K connectors and grounds. ) \

display controller*. Replace harness.
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* If the alarm Is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controlier, the wiring harness or a combination of these problems.
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CODE 03 - BATTERY VOLTAGE (CONT’D)

Code 03-15

f\ Code 03-15:

BATTERY VOLTAGE IN SHUTDOWN

Code 03-11 "Battery Voltage Extremely High” or Code 03-14 "Battery Voltage Extremely Low" will
be displayed prior to Code 03-15.

Voltage either is greater than 18.0 Volts or less than 10.0 Volts for ten seconds. If you are unsure which
code was displayed prior to shut down, try restarting the machine and observing the code or connect the
service tool and check the stored codes. Refer to the troubleshooting charts and then troubleshoot active
Code 03-14.
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CODE 03 - BATTERY VOLTAGE (CONT'D)
Code 03-22

Code 03-

BATTERY VOLTAGE OU

Refer to appropriate electrical sche

22:
T OF RANGE LOW

matics for circuit description.

Key OFF. Clean and tighten battery connections. Check voltage at battery terminals.
If voltage is between 6.0 and 11.0 Volts, charge battery and load test battery.

v

v

v

If load test indicates battery
is bad, replace battery.

Turn key to RUN position.
Recheck voltage at battery.

If battery is good.

v

v

v

Voitage remains greater than 12.0
volts. Verify that the code has cleared.

Key ON.
Voltage drops below 6.0 Volts.

v
v v

connector C101. Check
while cranking engine.

Disconnect Fuel Shutoff Solenoid

Shorted electrical
connector or harness.
Repair connector or

voltage
9 harness.

v

Code clears. Code remains.
System is OK.
v

!

Voltage is greater than 7.0 Volts. Disconnect
display controller J1 connector. Check voltage
between chassis ground and J1, pin E, wire

If voitage is less than 7.0
Volts, check starter.

1110 and J1 pin F, wire 1120, harness side.

v

If less than 7.0 Volts.
Check harness, controlle

If voltage is greater
than 7.0 Volts, circuit
appears OK. Replace
controller *.

Replace harness.

connectors and grounds.

Repair or
replace starter,
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 04 - ENGINE OIL PRESSURE

Code 04-14

N Code 04-14:
' ENGINE OlL. PRESSURE EXTREMELY LOW

Refer to appropriate electrical schematics for circuit description.

Verify that the engine oil level is correct. If not, fill crankcase
to the correct level. Start engine and check code status.
¥
v v

Code clears. Code remains.
System is OK. Disconnect wire 3500 from the engine oil pressure
switch. Check for corrosion or a broken wire.

v
v
Wire is OK.
Use jumper wire to short wire
3500 to ground. Start engine.
v
v
Code remains.
Check engine oil pressure with a mechanical
gauge. (See note for oil pressures.)
v
v
Oil pressure OK.
Check harness for damage, check connectors
for moisture, corrosion, pushed back pins, etc.

v

NOTE: Oil pressure. + ‘
700-1300 RPM: 8 PSI (62 kPa) or lower. Harness appears OK. flaress or connector

1400-1800 RPM: 13 PSI (90 kPa) or lower. di g X
1800-2200 RPM: 17 PSI (117 kPa) orlower. | i€Move and inspect display problem, repair or
2200-5000 RPM 21 PSI (145 kPa) or lower. | CONtrolier connector J4. replace hamess.

N T
v
Connector J4 OK.
Check continuity between J4, pin G, wire 3500 and
the end of wire 3500 at the oil pressure switch.
v
¥
No continuity.
Disconnect connector C114. S
L The circuit appears
Check continuity between J4, OK. Replace display

pin G, wire 3500 and C114, corrollor O
pin 17, wire 3500. )
* [
=is]

If wire is bad, repair
or replace harness.

Code clears.
Replace switch.

Low pressure,
mechanical problem.

If moisture,
corrosion or pushed
back pins, repair or
replace harness.

Continuity.

No continuity, open. Continuity.
Repair or replace Repair or replace
cab harness. mainframe harness,
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m * If the alarm is intermitient and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may inciude: loose connections, corrosion, pushed back

pins, the controlier, the wiring harness or a combination of these problems.
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CODE 04 - ENGINE OIL PRESSURE (CONT’D)

Code 04-15

Code 04-15:
ENGINE OILPRESSURE SHUTDOWN LEVEL

Referto appropriate elecirical schematics for circuitdescription.

Service code 04-14 "Engine OilPressure Extremely
Low"willbe displayed priorto shutdown.
v
Verify engine oif fevel is correct. If not, fill to
correctlevel. Startengine and check code status.
v
v
Coderemains.
Disconnect wire 3500 from the engine oil pressure
switch. Check forcorrosion ora broken wire.

v

Wire bad.
Repairorreplace
harness.

Code clears.
System is 0K,

Note : OilPressure.
700-1300 RPM:9PSI(62kPajorlower,
1400-1800 RPM:13 PSI{90 kPajorlower.
1800-2200 RPM: 17 psi(117 kPa)orlower,
2200-5000 RPM:21 PSI(145kPa)or

Wire 0K.
Use jumper wire to shortwire
3500 fo ground. Startengine.
v

lower.
v
Code remains.
C 1 1 4 Code clealrs. Remove the engine oil pressure sender and
CAB HARNESS Replace switch. / linstall a mechanical gauge. Start engine and
check oil pressure.(See note foroifpressures.)
12 3 4 5 51 8 910 v
00000500000 . v
OO0 AI00000 Oilpressure low. Oilpressure normal,
OOOOOOOOOOO Referto ToolcatService Reinstall oil pressure swilch. Inspect
O0000 OO0 O Manual-Engine Section harness for damage, check connectors
3132 33 34 38 5 37 35 39 40 forrepairprocedure, formoisture, corrosion, etc.
v

r

Harness appears 0K.
Remove display controller, J4 connector.
Inspect J4 connector for corrosion,
moisture orpushed back pins.
v
I
Jdconneclor0K.

Check continuity between J4, pin G, wire 3500
and harness wire 3500 atoilpressure switch.

Harness or
connectorproblem.
Repairorreplace
harness.

[fconnectorhas
corrosion, moisture or
pushed back pins, repair

L v v orreplace harness. L
No continuity. Continuity.
Disconnect connector C114.) [ The circuitappears 0K.
Check continuity, J4, pin G, wire Replace controller ™. liles
3500 to C114,pin 17, wire 3500. }335
v Ll . ) ) M=l
o T "emm”“\ammmmtﬂmE‘H)Emml::lmn‘\gmmmm”
C0n1|nu”y' No Con“nu”yv OEOmn HEODDH||I DB B|||HEEO DK B ® DB
Repairorreplace Repairorreplace - - - B - /
ainframe harness, cab harness.
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*Jfthe alarm is intermittentand noton atthe time of testing, the cause of the alarm may notbe found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,
the wiring harness ora combination ofthese problems.
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CODE 06 - ENGINE SPEED
Code 06-10

Code 06-10:
ENGINE SPEED HIGH

Refer to appropriate electrical schematics for circuit description.

Verify engine RPM's with photo
tachometer or strobe light.

4 A
Engine RPM is 3500 or higher. Engine is less than 3500 RPM.
Adjust engine high idle. Replace speed sensor.

y

\ 4 A 4

Code clears.
High idle_ was set Code clears. Code remains.
to high. Sensor was bad.

Circuit appears OK,
replace controller *,

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 06 - ENGINE SPEED (CONT’D)

Code 06-11

Code 06-11:
ENGINE SPEED EXTREMELY HIGH

Refer to appropriate electrical schematics for circuit description.

Verify engine RPM's with photo
tachometer or strobe light.

| |

Engine RPM is 4000 or higher. Engine is less than 4000 RPM.‘

Adjust engine high idle. Replace speed sensor.

h 4

Code clears.
High idle was set
to high.

Code remains.
Circuit appears OK,
eplace controller *

Code clears.
Sensor was bad.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 06 - ENGINE SPEED (CONT’D)

Code 06-13

Code 06-13:
ENGINE SPEED NO SIGNAL

Referto appropriate electrical schematics for circuit description.

Check engine speed sensor connector C106,
formoisture corrosion, pushed back pins, efc.

v
v

Codeclears.
System OK.

Code remains.
Remove sensor. Check end of sensor for damage.
Check spacing of sensor. Move closer if necessary.
Check resistance of sensor. The resistance should
be approximately 163 ohms + 10%

Sensoris open
ordamaged.
Replace sensor.

" v
Sensorshows resistance.
Disconnect display controfler J3 and J4 connectors.
Disconnect G106 harness connector from sensor. Check
continuity between J4, pin K, wire 3600 and C106, pin A, wire
3600 atsensorconnector. Check continuity between J3, pin
H, wire 4310 and C106, pin B, wire 3630 atsensorconnector.

v
v

Disconnect

wire 3600. Che

wire 4310 and C114,pin 19, wire 3630.

connector
between J4, pin K, wire 3600 and C114, pin 18,

No continuity.
Ct14.

Continuity.
The circuitappears OK.
Replace controller if alarm
remains ON *,

Check continuity

ck continuity between J3, pin H,

v

No continuit
Repairor

replace cab
harness.

y.

Continuity.
Repairorreplace
mainframe harness.
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*If the afarm is intermittent and noton atthe time of testing, the cause of the alarm may not be found at this
time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller, the wiring
harness oracombination of these problems.
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CODE 06 - ENGINE SPEED (CONT’D)
Code 06-15

Code 06-15:
ENGINE SPEED SHUTDOWN LEVEL

Refer to appropriate electrical schematics for circuit description.

Verify engine RPM's with photo
tachometer or strobe light.

I

b
Engine is less than 4000 RPM.
Replace speed sensor.

:

Engine RPM is 4000 or higher.
Adjust engine high idle.

Code clears.
High idle was set
to high.

Code remains.
Circuit appears OK.
Replace controller *.

Code clears.

Sensor was bad.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 06 - ENGINE SPEED (CONT’D)
Code 06-18

Code 06-18:
ENGINE SPEED OUT OF RANGE HIGH

Refer to appropriate electrical schematics for circuit description.

Verify engine RPM's with photo
tachometer or strobe light.

|

Engine RPM is 6000 or higher. Engine is less than 6000 RPM.
Adjust engine high idle. Replace speed sensor.

!

Code clears.
High idle was set
to high.

Code remains.
Circuit appears OK.
eplace controiler *

Code clears.
Sensor was bad.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.

Note: It is unlikely to have a wiring harness problem, since a short to 12.0 Volts actually reduces
the RPM readings and a short to ground will give no signal service code.
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CODE 07 - HYDRAULIC OIL

Code 07-10

N Code 07-10:
HYDRAULIC OIL TEMPERATURE HIGH

Refer to appropriate electrical schematics for circuit description.

Check hydraulic oil cooler for obstruction of air flow. If
obstructed, clear and allow system to cool. Check code status.

!
v
Code remains.

Code clears. If ambient air temperature is high and machine
System OK. is being worked hard, allow system to cool.

v

v
Code remains.
Disconnect C108 harness connector at Code clears.
hydraufic temperature sender. Turn key to ON. System OK.

v
v v

Code changes to 07-21 ) ~ Code remains.
"Hydraulic Oil Temperature Disconnect display controller J3 connector.

Out Of Range High" A number of codes will be displayed.
Replace sender. l
1

/\ Code changes to 07-2
"Hydraulic Oil Temperature
Out Of Range High". Repair
or replace harness.

5 O,

Code remains.
Circuit appears
OK. Replace
controller *.
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 07 - HYDRAULIC OIL (CONT’D)
Code 07-11

Code 07-11:
HYDRAULIC OIL TEMPERATURE EXTREMELY HIGH

Refer to appropriate electrical schematics for circuit description.

Check hydraulic oil cooler for obstruction of air flow. If
obstructed, clear and allow system to cool. Check code status.

v
v
Code remains.

If ambient air temperature is high and machine
is being worked hard, allow system to cool.

v
v

Code clears.
System OK.

Code remains.
Disconnect C108 harness connector at Code clears.
hydraulic temperature sender. Turn key to ON. System OK.

v
v v

Code changes to 07-21 Code remains.
"Hydraulic Oil Temperature Disconnect display controller J3 connector. A

Out Of Range High" number of codes will be displayed.
Replace sender. v

v

Code changes to 07-21 ode
"Hydraulic Oil Temperature Circuit appears
Out Of Range High". Repair OK. Replace

or replace harness. controller. \

Code remains.

c108
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 07 - HYDRAULIC OIL (CONT’D)

Code 07-15

Code 07-15:
HYDRAULIC OIL TEMPERATURE SHUTDOWN LEVEL

Refer to appropriate electrical schematics for circuit description.

Code 07-11 "Hydraulic Oil Temperature Extremely
High" displayed prior to shutdown code.

v

Check hydraulic oil cooler for obstruction of air flow. If
obstructed, clear and allow system to cool. Check code status.

v
Code remains.

If ambient air temperature is high and machine
is being worked hard, allow system to cool.

Code remains.
Disconnect C108 harness connector at
hydraulic temperature sender. Turn key to ON.

v

Code clears.
System OK.

Code clears.
System OK.

v

Code remains.
Disconnect display controller J3 connector.
A number of codes will be displayed.

v

Code changes to 07-21
“Hydraulic Oil Temperature
Out Of Range High".
Replace sender.

Code remains.
Circuit appears
OK. Replace
controller *.

Code changes to 07-21
“Hydraulic Oil Temperature
Out Of Range High". Repair
or replace harness.
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 07 - HYDRAULIC OIL (CONT’D)
Code 07-21

Code 07-21:
HYDRAULIC OILTEMPERATUREOQUT OF RANGE HIGH

Referto appropriate electrical schematics for circuit description.

Disconnect C108 hamess connector at
hydraulic oil temperature sender. Short C108
harness connector,pin A, wire 3300 fo ground.

¥

Code remains,
Disconnect display controller J3
connector, Check continuity between
J3, pin C, wire 3300 to C108 harness
connector, pin A, wire 3300.

v

Code changes to 07-22
"Hydraulic O Temperature
OutOfRange Low".
Replace sender.

v

No continuity.
Disconnect connector C114. Check
continuity between J3, pin C, wire 4310 and C108, pin B, wire 3320.
8330 and G114, pin 15, wire 3300. v

v ' v

Continuity.
Check continuity between J3, pin H, wire

No continuity.
Repairor

replace cab
harness.

Continuity.
Repairorreplace
mainframe harness

Check
connector for voltage between
pin A, wire 3300 and ground.

Continuity.
108

harness

No continuity.

Disconnect connector C114,
Check continuity between J3,
pin H, wire 4310 and C114,

pin 7, wire 2180,

v

v
Vollage.

Disconnect connector G114, Check

voltage C114, pin 15, wire 3300.

No continuity.
Repairor

replace cab
4 harness.

Continuity.
Repairorreplace
Qainframe harness

Voltage,
Repairar
repface cab

Vovoltage.
Repairorreplace
mainframe harness,

[fthere isno
voltage. The circuit
appears 0K,
replace controller *.

I/
CAB HARNESS
1.2 3 4 5§ 6_7 8 8§10
00000|g00000
00000500000
00000700000
000 00] 0COOO
1102 30 34 35 36 37 38 39 40 "
C114 oy
[afjajayo]
MAINFRAME HARNESS =

5 4 3 2

.

/

[anaRayo|
[ & E B

—

13
HARNESS SIDE

c108
HARNESS SIDE

*|fthe alarm is intermittent and noton atthe time of testing, the cause of the alarm may notbe found at this

time. Probable causes may include: foose connections, corrosion, pushed back pins, the
harness ora combination of these problems.

30-60-4

controiler, the wiring
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CODE 07 - HYDRAULIC OIL (CONT’D)

Code 07-22

Code 07-22:
HYDRAULIC OIL TEMPERATURE OUT OF RANGE LOW

Refer to appropriate electrical schematics for circuit description.

Disconnect C108 harness connector
from hydraulic oil temperature sender.
Turn key to ON. Check code.

Code remains.
Disconnect display controller J3
connector. Check continuity between

J3, pin C, wire 3300 and ground.

v

No continuity.
Circuit appears OK.
Replace controller if alarm
remains ON *,

Code changes to 07-21
"Hydraulic Oil Temperature
Out Of Range High".
Replace sender.

y

Continuity.
Disconnect connector C114.
Check continuity between J3,
pin C, wire 3300 and ground.

v

c108
HARNESS SIDE

L |

Continuity.
Repair or replace
cab harness.

No continuity.
Repair or replace
mainframe harness.

CAB HARNESS /

5000l O
00 00IKI000 OO0
00 00[F00000
0000| ©OOOO [
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back pins,
the controller, the wiring harness or a combination of these problems.
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CODE 08 - ENGINE COOLANT

Code 08-10

Code 08-10:
ENGINE COOLANT TEMPERATURE HIGH

Refer to appropriate electrical schematics for circuit description.

This code occurs when the engine temperature exceeds
230° F. (110° C.). Check coolant level. Check radiator and
oil cooler for obstruction of airflow. If obstructed, clear and
allow system to cool. Turn key to ON. Check code.

J_+

Code remains.
Replace the thermostat (See Loader
Service Manual for correct procedure). Start
loader and recheck for service code.

; —

Code remains.
Disconnect C104 harness connector
at engine coolant sender.

v
Code remains.
Disconnect display controller J3

connector. There will be
multiple codes displayed.

Code clears.
The electrical
system is OK.

Code clears.
System OK.

Code changes to 08-21
"Engine Coolant
Temperature Out Of Range
High". Replace sender.

v

Code changes to 08-21

“Engine Coolant Temperature

Out Of Range High". Repair
or replace harness.

Code remains
and the circuit
appears OK.
O Replace controller.

]

H&

shed | BB

[m1E=R)

c104 EE
HARNESS SIDE 2 " “ s LEE

GRAY BLACK BLACK GRAY
B (B QE A@||ioE & &) EDCE @) (BB R
H| (|(PEEUH)|||EEE@A|(EEEHL K| (BE HL X J
i}
g
j—
J3

HARNESS SIDE

=

mE

EE
H [

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 08 - ENGINE COOLANT (CONT’D)

Code 08-11
Code 08-11:
ENGINE COOLANT TEMPERATURE EXTREMELY HIGH
Refer to appropriate electrical schematics for circuit description.
This code occurs when the engine temperature exceeds 235° F. (113° C.).
Check coolant level. Check radiator and oil cooler for obstruction of airflow.
If obstructed, clear and allow system to cool. Turn key to ON. Check code.
v
Code remains.
Code clears.
: Replace the thermostat (See Loader
The electrical :
Service Manual for correct procedure). Start
System OK. X
loader and recheck for service code.
—
Code remains.
Code clears. Disconnect C104 harness
System OK. ;
connector at engine coolant sender.
—
Code changes to 08-21 Code remains.
"Engine Coolant Disconnect display controller J3 connector.
Temperature Out Of Range There will be multiple codes displayed.
High". Replace sender.
Code changes to 08-21 Code remains, the
"Engine Coolant Temperature circuit appears OK.
Out Of Range High". Repair or Replace controller *.
/ replace harness.
@
" =]
BLACK
Q& |p
C104 . =8
HARNESS SIDE BLacK anav
0 | FEEER
] \ = = J
[ [8 [ [
HEEBE
J3

HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.

AN.70-9 I1ilitvy Work Machine Fleentrinal Quetam Qarviea Mannal



CODE 08 - ENGINE COOLANT (CONT’D)

Code 08-15

Code 08-15:
ENGINE COOLANT TEMPERATURE SHUTDOWN LEVEL

Refer to appropriate electrical schematics for circuit description.

This code occurs when the engine temperature exceeds 235° F. (113° C.) for ten
seconds. Check coolant level. Check radiator and oil cooler for obstruction of airflow.
If obstructed, clear and allow system to cool. Turn key to ON. Check code.

C104
HARNESS SIDE

Code clears.

The electrical
system OK.

v
IS
Code remains.
Replace the thermostat (See Loader
Service Manual for correct procedure).
Start loader and recheck for service code.

Code clears.
System OK.

v
v
Code remains.

Disconnect C104 harness
connector at sender.

"Engine Coolant

Code changes to 08-21

Temperature Out Of Range
High". Replace sender.

"Engine Coolant Temperature
Out Of Range High". Repair or

!
Code remains.
Disconnect display controller J3 connector.

There will be multiple codes displayed.

7

v
Code changes to 08-21

Code remains
and the circuit
appears OK.
Replace controller.

replace harness.

D O

J8
BLACK

N

/

©
E=

J43
HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be

found at this time. Probable causes may include: loose connections, corrosion, pushed back

pins, the controller, the wiring harness or a combination of these problems.
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CODE 08 - ENGINE COOLANT (CONT’D)
Code 08-21

Code 08-21:
ENGINE COOLANT TEMPERATURE OUT OF RANGE HIGH

Refer to appropriate electrical schematics for circuit description.

Disconnect C104 harness connector at coolant
temperature sender. Short C104 harness
connector, pin A, wire 3200 to ground.

; —

Code remains.

Code changes to 08-22 ) )
"Engine Coolant Disconnect display controller J3

Temperature Out Of Range, connector. Check continuity between
J3, pin B, wire 3200 to C104 harness
connector, pin A, wire 3200.

v i

Low". Replace sender.

No continuity. Continuity.
Disconnect connector C114. Check Check continuity between J3, pin H, wire
continuity between J3, pin B, wire 4310 and C104, pin B, wire 3210.
3200 and C114, pin 14, wire 3200. v

v

i No continuity.
Disconnect connector C114.
Check continuity between J3,
pin H, wire 4310 and C114,
pin 7, wire 2180.

Continuity.
Turn Key ON.Check C104
harness connector pin A,
wire 3200 for voltage.

No continuity.
Repair or replace
cab harness.

Continuity.
Repair or replace
ainframe harness

v

Voltage.
Disconnect connector C114. Check
voltage C114, pin 14, wire 3200.

No continuity.
Repair or replace
cab harness.

Continuity.
Repair or replace
ainframe harness

If there is no
voltage. The circuit
appears OK,
replace controller *.

Vo voltage.
Repair or replace
mainframe harness,

Voltage.
Repair or replace
cab harness.

%
BLAC =]

) £ J4 J5
BLACK BLACK GRAY
C114 D EE| |(EpEER @@m(
EEEEE N EEEREINEEREE
MAINFRAME HARNESS = = =
10 5 4 3 \\

9. 876 2 1
S

O ]
OOQCO~C00O00
O0C0Q OO0 c104
HARNESS SIDE J3

HARNESS SIDE
@®
I

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,

the wiring harness or a combination of these problems.
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CODE 08 - ENGINE COOLANT (CONT’D)

Code 08-22
Code 08-22:
ENGINE COOLANT TEMPERATURE OUT OF RANGE LOW
Refer to appropriate electrical schematics for circuit description.
Disconnect C104 harness connector at
the coolant temperature sender.
v ¢
Code remains.
Coc!le chgnges to 08-21 Disconnect connector C114. Check
Engine Coolant continuity between C114, pin 14, wire 3200
Temperature Out Of Range and ru yn d (mainframe r’]p SS’ '<I1e)
High". Replace sender. ground (mali Ta arness side)-
Continuity. No continuity.
Repair or replace Disconnect J3 connector from the
harness. display controller. Check continuity
between C114, pin 14, wire 3200 and
ground (cab harness side).
c104 v
HARNESS SIDE
Continuity. No continuity.
N ] Repair or replace The circuit appears OK.

Replace controller if alarm
remains ON *,

CAB HARNESS f \
1 2 3 4 6 7 9 10
O

cab harness.

5 8
00000[g[00D 00
OOOOOOOOOOO
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Q0O O00 KOOOO
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109 8 7 6 5 4 3 2 1 m‘cxj
00000|g[oc0C 00 Se
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40 39 38 37 36 35 34 33 32 31 EElEE GEEEE CEEE N EEEEE R EEEIEE

N . /

3 EEE
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be

/\ found at this time. Probable causes may include: loose connections, corrosion, pushed back
f pins, the controller, the wiring harness or a combination of these problems.
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CODE 09 - FUEL LEVEL

Code 09-09
Code 09-09:
FUEL LEVEL LOW
Refer to appropriate electrical schematics for circuit description.
|_Fi|| fuel tank. Recheck code. l
¥ ]
c | Code remains.
Sodecegrs. Disconnect C442 harness
ystem OK. connector from fuel level sender.
Code remains.
Code changes to 09-21 Disconnect display
"Fuel Level Out Of Range controller J3 connector.
High". Replace sender. v
Code changes to 09-21 "Fuel Level Out Of Range High". Code remains. the
Disconnect connector C114. Check continuity between J3, pin circuit appears,OK
A, wire 3100 and C114, pin 13, wire 3100. Check continuity Replace controller*
between J3, pin H, wire 4310 and C114, pin 7, wire 2180. )
C442
No continuity. Continuity. HARNESS SIDE
Repair or replace Repair or replace
cab harness. ainframe harness
CAB HARNESS f O \
1 2 3 4 5 6 7 8 910
o0o00oQInIoO OO0
[0JOXOXOL@] o OO0 OO
OO0 OO0 O0
COO0Q0O] LOOOO
3132 33 34 35 36 37 38 39 40
Ci14
MAINFRAME HARNESS
10 9 8§ 7 6 5 4 3 2 1
OO%OODOOgog
OQOOOAOCOO0O
0000000000 EEEERIEEE ?
OO0O00Q ©OOOOO = = =
40 39 38 37 36 35 34 33 3231

& [

HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 09 - FUEL LEVEL (CONT’D)

Code 09-21

Code 09-21:
FUEL LEVEL OUT OF RANGE HIGH

Refer to appropriate electrical schematics for circuit description.

Disconnect C442 harness connector from
fuel level sender. Short harness connector
C442, pin A, wire 3100 to ground.

' v
Code remains.
Disconnect display controller J3
connector. Check continuity between
J3, pin A, wire 3100 and C442
harness connector, pin A, wire 3100.

v X v

No continuity. Continuity.

Disconnect connector C114. Check Check continuity between
continuity between J3, pin A, wire 3100 J3, pin H, wire 4310 and
and C114, pin 13, wire 3100. C108, pin B, wire 3320.
v

v v

Continuity. No continuity.
Turn key to ON. Check Disconnect connector C114.
C442 harness Check continuity between J3,
connector, pin A, wire pin H, wire 4310 and C114,
3100 for voltage. pin 7, wire 2180.

v v

Code changes to 09-22
“Fuel Level Out Of Range
Low". Replace sender.

Continuity.
Repair or replace
ainframe harness,

No continuity.
Repair or replace
cab harness.

v
Voltage.
Disconnect connector
C114. Check for
voltage on C114, pin
13, wire 3100.

v No continuity.
Repair or replace Repair or replace

Repair or replace
cab harness. J—
ainframe harness cab harness.
CAB HARNESS

If there is no
voltage, the circuit
appears OK. Replace
display controller *,

Continuity.
Repair or replace
ainframe harness

No voltage. Voltage.

1 2 3 4 5 6 7 8 810

oleleleleollz[elelelele) NIEE
OOOOOOOOOOO staeK E
OQOOO~COOO0 gg
OQOOQOCI OO0 =i

4 a4 Js
BLACK BLACK GRAY

c114 | R R | R
MAINFRAME HARNESS \ - T " - " J
10 9 8 7 6 5 4 3 2 1
oo0o0o00|nl00000O
ooooogooooo ca42 '
88888 88888 HARNESS SIDE =
J3
40 39 38 37 36 35 34 33 32 31 HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 09 - FUEL LEVEL (CONT’D)
Code 09-22

N
Code 09-22:

FUEL LEVEL OUT OF RANGE LOW

Refer to appropriate electrical schematics for circuit description.

Disconnect C442 harness
connector from fuel level sender.

'

v

Code remains.
Disconnect connector C114. Check
continuity between C114, pin 13, wire 3100
and ground (mainframe harness side).

No continuity.
Disconnect display controller J3
connector. Check continuity

between C114, pin 13, wire 3100
and ground (cab harness side).

v

Code changes to 09-21
"Fuel Level Out Of Range
High". Replace sender.

Continuity.
Repair or replace
ainframe harness

7N Ca42 No continuity, Continuity.
HARNESS SIDE The circuit appears OK. Repair or replace
Replace display controller if cab harness.
] alarm remains ON *.
CAB HARNESS
1 2 3 4 5 6 7 8 910
00000|glc00 00 O
Q0000 O 00000
OO0 QO~"I00000
COOCO0 ICOQO [j
3132 33 34 35 36 37 38 39 40
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EEEER | EEEE | EEEEE N EEEER
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[ € E E
J3
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N

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 12 - PRIMARY AUXILIARY PWM SWITCH

Code 12-21
7

Code 12-21:

PRIMARY AUXILIARY PWM SWITCH OUT OF RANGE HIGH

Refer to appropriate electrical schematics for circuit description.

Disconnect harness connector from
the joystick 5 pin connector.

.

Code changes to 12-22
"Front Auxiliary PWM
Switch Out Of Range Low".
Replace switch handle.

v

Code remains.
Disconnect J3 connector from the
display controller. Check continuity
between J3, pin H, wire 4310 and
harness connector, pin D, wire 4350.

No continuity.
Repair or replace
cab harness.

Continuity.
Connect J3 connector to display

controller. Turn key to ON. Check 5 pin
connector, pin A, wire 4320 for voltage.

v

If there is no
voltage, the circuit
appears OK. Replace

If there is voltage,
repair or replace
cab harness.

display controller *.

O

J6
BLACK|

J3 J4 Js
BLACK BLACK GRAY
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back

pins, the controller, the wiring harness or a combination of these problems.
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CODE 12 - PRIMARY AUXILIARY PWM SWITCH (CONT’D)

Code 12-22

Code 12-22:

Referto appropriate electrical schematics forcircuitdescription.

Disconnect harness connector from the joystick 5 pin
connector. Check between harness connector, pin E,
wire 4360 and pin D, wire 4350 for 8.0 Volts.

PRIMARY AUXILIARY PWM SWITCH OUT OF RANGE LOW

Vv

—

Novoltage.
Disconnect J3 connector from display controller.
Check continuity between J3, pin G, wire 4300
and pin E,wire 4360 on the 5 pin harness.

v

v

[f8.0 Volts present.
Connect jumper wire between 5 pin
harness connector, pin E. wire 4360
and pin A, wire 4320

v

No¢

cab

Repairorreplace

ontinuity.

harness.

W ith

both
connectors
check continuity between J3,

1
Continuity. r

J3 and U5 Code remains.
disconnected, Disconnect J5 connector
from  display controlier.

pin G, wire 4300 and Check continuity between
ground. J5, pin F, wire 4320 and 5
v pin harness connector, pin

No continuity,
the circuitappears 0K.
Replace display controiler
ifalarm remains ON **,

A, wire 4320,

v

*Continuity.

Code changesto 12-
21 "Front Auxiliary
PWM Switch Qut0f
Range High". Replace
switch handle.

Repairorreplace

v

No continuity.
Check harness and all
connectors between
senderand controller.
Repairorreplace cab

cab harness.

W ith

connectors
check continuity between J5,
pin F, wire 4320 and ground.

Continuity.
both  J3 and U5
disconnected,

harness.

v

No continuity,

the circuitappears 0K.
Replace display controller
ifalarm remains ON **,

an out of range high condition.
to code 12-23 "Front Auxifiary PWM

*Continuity.

Repairorreplace
cab harness.

* A defective PWM switch may cause

(Refer

I
BLJ:CK Ig
EE|p
(=]
[mim]
43 s 'H
BLACK BLACK GRAY
BUdeamD OO OB OB E D B0EEGE
HEOOK DEHA0||(|I60E 8|08 B D& BEBMOE
BEER BEECOE
HEEHE HNOE aH
= = Switch Not Calibrated".

HARNESS SIDE

HARNESS SIDE

*|fthe alarm is intermittentand noton atthe time of testing, the cause of the alarm may notbe found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller, the
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CODE 12 - PRIMARY AUXILIARY PWM SWITCH (CONT’D)

Code 12-23

Code 12-23:
PRIMARY AUXILIARY PWM SWITCH NOT CALIBRATED

Refer to appropriate electrical schematics for circuit description.

Disconnect harness connector from
the joystick 5 pin connector.

v
Check continuity between handle connector, pin A (signal) and
pin E (power). Push the switch: full left, approximately 1.6k
Ohms; neutral, approximately 2.8k Ohms; full right,
approximately 4.6k Ohms. Repeat the test several times.
v
v
Ohm values close.

Check continuity between pin A (signal)
and pin D (ground). Push the switch:
full left, approximately 4.9k Ohms;
neutral, approximately 3.2k Ohms; full
right, approximately 1.4k Ohms. Repeat

the test several times.
v

Ohm values vary
or are outside of

ranges. Replace
switch handle.

v

Code remains.
Disconnect J3 and J5 connector from display
controller. Check J3 and J5 harness, the 5 pin
connector and the handle connectors for
moisture, corrosion or pushed back pins.

v
v v
If OK, the

( If bad, clean or circuit appears OK.
repair connector. Replace display
controller *.

Ohm values vary
or are outside of

ranges. Replace
switch handle.
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 13 - FUEL SHUT-OFF HOLD SOLENOID

Code 13-05

,/-\ Code 13-05:
FUEL SHUT-OFF HOLD SOLENOID SHORT TO BATTERY

i

Refer to appropriate electrical schematics for circuit description

Disconnect harness connector C101 from fuel shut-off hold
solenoid connector. Check harness connector, pin A, wire
8150 for approximately 5.4 Volits. (5.4 Volts is normal.)

¢ A 4

If 5.4 Volts not present.
Disconnect connector C119. If 5.4 volts is
Check C119, pin D, wire 8150 present, the circuit
for voltage (cab harness side). appears OK. Replace

the display controlier *,

Repair or replace
mainframe harness.

cab harness.

CAB HARNESS e
N A BCD é
0]010]0) [

O°0

If 12.0 volts is present. If 5.4 volts is present.
Repair or replace

J8
BLACK]

GF E
C119
D C B A ELJASCK BLJA40K G:iV
E IIEHEIE! ‘@E\l@‘ }@@@@ '@@@‘
HEEDR| |[FEET®

OOOO K B0 (Peaoe||zRan

OO

E FG kil
MAINFRAME HARNESS "
HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back

pins, the controller, the wiring harness or a combination of these problems
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CODE 13 - FUEL SHUT-OFF HOLD SOLENOID (CONT’D)
Code 13-06

Code 13-06:
FUEL SHUT-OFF HOLD SOLENOID SHORT TO GROUND

Refer to appropriate electrical schematics for circuit description.

S

Disconnect harness connector C101 from fuel shut-off
hold solenoid connector. Check continuity between
the red and black wires of the solenoid connector. A
good coil will show approximately 11.0 Ohms,

* ‘
If approximately 11.0 Ohms.
Turn the key to RUN. Check harness
connector G101, pin A, wire 8150 for
approximately 5.4 Volts.

!

Continuity (0.2 Ohms)
or an open. Replace
solenoid coil.

v

No voltage.
Disconnect C119. Check C119,
pin D, wire 8150 for voltage.

v

If 5.4 Volts present, the
circuit appears OK.
Replace display controller if
alarm remains ON *.

A BC

- :
Cc101 N

No voltage.
Repair or replace
cab harness.

Voltage.
Repair or replace
mainframe harness,

FUEL SHUT-OFF
CAB HARNESS SOLENOID SIDE

ABCD
0000 // \\

0 Or

c119
DCBA
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back pins,
the controller, the wiring harness or a combination of these problems.
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CODE 13 - FUEL SHUT-OFF HOLD SOLENOID (CONT’D)
Code 13-07

Code 13-07:
FUEL SHUT-OFF HOLD SOLENOID OPEN CIRCUIT

Refer to appropriate electrical schematics for circuit description.

Disconnect harness connector C101 from fuel shut-off
solenoid connector. Check continuity between the red
and black wires of the solenoid connector. A good coil
will show approximately 11.0 Ohms,

v
v
If approximately 11.0 Ohms.

Disconnect J1 connector from display controller.
Check continuity between J1, pin B, wire 8150 and
harness solenoid connector C101, pin A, wire 8150.
Also check solenoid connector C101, pin C, wire
2800 to a valid ground.

v

Continuity (0.2 Ohms)
or an open. Replace
solenoid coil.

If there is continuity,
the circuit appears OK.
Replace display controlier if
alarm remains ON *.

No continuity.
repair or replace
harness.

CB A

D) - ~

MAINFRAME O
HARNESS SIDE
Cc101 [
=]

A BC
ﬁ
sLack || @ =
1]
] s@
FUEL SHUT-OFF o)

J2 J3 J J5
GRAY BLACK BLACK GRAY

SOLENOID SIDE

@B R ||EEEE | ||(6HEE &) EDEE & (B R
EEEE||IIEEDR|( Q) (EEEER) (|EE DR
BEEEE
K& E@E

-

J1

HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 14 - FUEL SHUT-OFF PULL SOLENOID

Code 14-02

Code 14-02:

FUEL SHUT-OFF PULL SOLENOID ERROR ON

Refer to appropriate electrical schematics for circuit description.

Remove the fuel shut-off relay. Turn
the key to RUN. Check code.

'

v

v

Code remains.
Disconnect connector J4 from
the display controller. Check for

Code clears.
Check for voltage between relay
socket, pin 2, wire 8110 and ground.

voltage on J4, pin C, wire 8120. i v L
v 12.0 Volts. Less than
No voltage, the . Voltage. Disconnect J1 from display 11.0 Volts.
circuit appears OK Disconnect connector controller. Check for voltage Replace relay.
niay | 1C119. Check for voltage on between J1, pin J, wire 8110
Replace the display ) ; .
. C119, pin E, wire 8100 and a valid ground.
controller *. . -
(mainframe harness side). v

v

Voltage. No

Repair or replace
mainframe harness.

cab

Repair or replace

No voltage, the
circuit appears OK.
Replace the display
controller *.

Voltage.
Repair or replace
cab harness.

voltage.

harness

* Before replacing controller, check
between pin A, wire 8150 at fuel
solenoid connector C101 and chassis
ground. If no continuity, repair or
replace harness. If OK, replace

43
BLACK

controller.
=)
BLJASCK
BE|0
BE . _ .
N EE If the alarm is intermittent and not

on at the time of testing, the cause of

[EIIEEI eI EEER l@@ the alarm may not be found at this
LI ol L T e time. Probable causes may include:
\ / loose connections, corrosion, pushed
back pins, the controller, the wiring
AEDOE IEEoE harness or a combination of these
‘EEEE KK Q& HQEE problemsl
3 Ja
HARNESS SIDE HARNESS SIDE 4
)= [
2 3 5 C119
F 7, FUEL SHUT-OFF DCB A
Cas ' RELAY 6000
ABCD : ‘
s BLowW | M S et ) O
0000 ]| 1 [ || v | B 0“0
H H
GF E ] SO N | MAINFRAME
CAB HARNESS HARNESS SIDE
SIDE
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CODE 14 - FUEL SHUT-OFF PULL SOLENOID (CONT’D)

Code 14-03
Code 14-03:
FUEL SHUT-OFF PULL SOLENOID ERROR OFF
Refer to appropriate electrical schematics for circuit description.
Remove fuel pull fuse (F8).
Check fuse to see if blown.
v
v
Fuse not blown, check
fuse socket for voltage.
¥ v
12.0 Volts present. v
Disconnect C101 connector from fuel shut-off 12.0 Volts present.
solenoid. Check resistance between the white Remove the fuel pull relay. No 12.0 Volts.
wire and black wire on fuel shut-off solenoid. Check for 12.0 Volts Repair or replace
Should read approximately 0.4 ohms **. between the relay socket, harness wire 1310
v ) pin 2, wire 8100 and ground. to 100A megafuse.
- v
If solenoid Solenoid OK. ¥
tested open, Check for continuity Less than 11.0 Volts.
eplace solenoid between the white wire Disconnect J1 connector
and ground and the from display controller.
black wire and ground on Check continuity between the
the fuel shut-off solenoid. J1, pin J, wire 8110 and relay
v Y socket, pin 2, wire 8110.
Continuity. Solenoid OK. v \
Replace fuel shut- ) |Disconnect J4 connector from display No continuity Continuity, the
off solenoid. controller. Check for voltage between Repair or repla'ce circuit app’ears
J4, pin C, wire 8120 and ground. cab harness OK.Replace
‘ v | ‘ display controller *
No voltage. Voltage, the
Reinstall the fuel pull relay. circuit appears OK.
Check for voltage between J4, Replace display s
pin C, wire 8120 and ground. controller *. -
v
v v ] o oy
No voltage. Voltage. -
Repair or replace | [Reinstall J4 connector BE NGO \ \ Be 8 0© |H% e g‘ E% L JEEEEE
cab harness. to the display controller. - - - = -
Does the code clear?
¥ @ B EEE ‘IZ\ EEE
& MHEEE X [ H &
No. Yes. = =
Replace display System appears J1 J4
controller *. OK. HARNESS SIDE 4 HARNESS SIDE
ﬂ ‘E‘a
FUEL 2 5 FUEL PULL
c101 RELAY F 1 FUSE 8
Fuel Pull Solenoid Side * /
A B C —— ¥ [T ey
o Esmmga“ BLOW | 4 ypurs H FUEL |~ R
T ;Qﬁ%mi pLuG | o) e |
= S I
T res | R O
mf | powen | | v} R |

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controlier,
the wiring harness or a combination of these problems.

** NOTE: Zero out ohmmeter or short the leads and record reading. Add 0.4 ohms to the reading for
proper resistance reading of coil.
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CODE 21 - GLOW PLUG OUTPUT

Code 21-02

Code 21-02:
GLOW PLUG OUTPUT ERROR ON

Refer to appropriate electrical schematics for circuit description.

t Remove glow plug relay. Turn key to ON. (

v v
Code remains. Code clears. .
Disconnect J4 connector from display Check relay socket, pin 2,
controller. Check for voltage between wire 8510 for 12.0 Volts.

J4, pin B, wire 8550 and ground. ¢ v
i If approximately 12.0 Volts. Less than 11.0
No voltage, the Voltage is present. Disconnect J1 connector from Volts , replace
circuit appears OK. \ ' pisconnect C119 connector. | |display controiler. Check for relay.
Replace display Check for voltage between C119 voltage between J1, pin H, wire
controller *. pin G, wire 8550 and ground 8510 and ground.
(mainframe harness side). v

v v

Voltage No voltage. Voltage.
. . Check continuity between Repai |
No voltage. epair or replace
Repai J I Rgpalr or replace J1, pin H, wire 8510 and all cab harness.
epalr or repiace ainframe harness other pins in J1 connector
cab harness. P .

v

No continuity,
the circuit appears
OK. Replace display
controller *.

Continuity.
Repair or replace
cab harness.

C119

TF

DCBA
ejele]e)

: OO0
E F G

MAINFRAME

HARNESS SIDE

EERQEE B EdBE a4
KHHEE K O H €E I:::'
[ — T
J1 Ja I:C| 53 E]
HARNESS SIDE HARNESS SIDE 2 = s
F Ty GLOW PLUG
+ RELAY
(CE GLUW H ”
| @ ISTARTER LIGHTS g FUEL B =
e ] e B
s s s |
= | ios | 20 2
POWER || ™" | gaiemes ] [

m * If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
‘ found at this time. Probable causes may include: loose connections, corrosion, pushed back pins,
) the controller, the wiring harness or a combination of these problems.
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CODE 21 - GLOW PLUG OUTPUT (CONT’D)

Code 21-03
Code 21-03:
GLOW PLUG OUTPUT ERROR OFF
Refer to appropriate electrical schematics for circuit description.

Remove glow plug relay. Turn key to ON. Check glow

plug relay socket, pin 4, wire 1060 for 12.0 Volts.

[ * =

12.0 Volts present. No 12.0 Volts.

Disconnect J4 connector from display Check harness, wire 1030 at 100
controller. Check for voltage between amp megafuse for 12.0 Volts.
J4, pin B, wire 8550 and ground. L

v

v
v If 12.0 Volts is No 12.0 Vol
t. Harness wire 0 12.0 Volts.
Voltage. No voltage. . prosen Check all
Replace dlsplay Check for 12. 0 Volts 1060, between relay connectii?]sacheck
controller *. between Glow Plug socket socket and 100 amp '
n 5. wire 8510 and 1 megafuse is open. Repair 100 amp megafuse
pin o, wire and ground. or replace harness.

v
v L

Less than 11.0 Voits. 12.0 Volts present.
Disconnect J1 connector from display Replace glow plug relay.
controlier. Check for continuity Check for voltage between J4,
between J1, pin H, wire 8510 and glow pin B, wire 8550 and ground.
plug relay socket, pin 5, wire 8510. +

v v

Voltage.
Reinstall J4 connector
into display controller.
—_ Does the code clear?

v

No voltage.
Repair or replace
cab harness.

Continuity, the
circuit appears OK.
Replace display
controller *,

No continuity.
Repair or replace
cab harness.

—
D Code clears Code remains,
System appears OK, the()(:}l(rcgteglr; réeears
display controller *.
SLACKI @@ .
B@
W =
EI:]AJCK BL‘::CK G‘HIE\Y
@@@m' 'IEHE\E\IE} ’E\@@l ilz\@ @l F@ml 4
el NEEEEE I EEEE R CEEEE N EEEEE [D E]
\ 2" 1
Fry GLOW PLUG
EEEEE ‘@@@@@' RELAY
KL HGQE KA EE
T T | 3 ) { T UERERL T
| §smm'a[§ SLUW “ LIGHTS i FUEL 5 -
J1 Ja I | | PLUG sl ) )
HARNESS SIDE HARNESS S| | = b |
%{:"1‘:@”‘:‘:}; ti HSWW‘{incs ﬁ?ﬁnﬂifﬁﬂf%‘ﬁ;
| o | i POWER | | e (] |

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,
the wiring harness or a combination of these problems.
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CODE 22 - STARTER RELAY OUTPUT
Code 22-02

Code 22-02:
STARTER RELAY OUTPUT ERROR ON

Refer to appropriate electrical schematics for circuit description.

l Remove starter relay. Turn key to ON. |

v v

Code remains. Code clears.
Turn key OFF. Disconnect wire 8200 from Check starter relay socket, terminal
starter solenoid, S terminal. Turn key to ON. 5, wire 9380 for 12.0 volts.
Check harness, wire 8200 for 12.0 Volts. Check v
harness, wire 8250 (R terminal) for 12.0 Volts. v v

J v 1 No 12.0 Volts. 12.0 Volts is present.

Replace starter relay. Disconnect display

¢ controller, J4 connector.

Check for voltage

between J4, pin A, wire
9380 and ground.

12.0 Volts is present.
Disconnect connector
C114. Check for voltage
between C114, pin 34,

No 12.0 Volts,
the system appears
OK. Replace
controller *.

Code clears.

wire 8200 and ground. Code remains. Relay was bad,
L Disconnect l
connector C114. ?

Check for voltage 4 No voltage.
RepNng::tngjéce 12.0 Volts. between G114, pin Voltage. Check continuity
T ainframe Replace cab 34, wire 8200 and Repair or replace} |between J4, pin A,
harness harness ground (mainframe cab harness. wire 9380 and all
: harness side). other pins in J4

/ v connector.

v

Continuity.
Repair or replace
cab harness.

12.0 Volts.
Repair or replace
cab hamess.

No 12.0 Volts, the
circuit appears OK.
epiace controller *

No continuity,

= the circuit appears
sk 50 OK. Replace display
=2y controller *.

£
2
o
S
2
E&
=

@ = gD
K N / F Ty STARTER
il RELAY

Sz
BIE
| Eliel
[@]c3]
|ElE |
B
BlE
| E@
3=
=]
= (5]
[@)=]
B =
S]]
=
[@]E]
1| E B
H=
=E
a]]
[@]=]
f =28
ga
EE

EEEOE T T oW [ et

EIE\EHE }m’ﬁ%ﬁ;? PLug Husmsig FUEL Ei:n;”j,

44 m o m

HARNESS S Fuse F9 .“ﬁm§ §E HFﬂHER%E Tics e Ci’fm

Ci114
CAB HARNESS MAINFRAME HARNESS

T2 3 45 67 8 510 109 876 54 3 21
0000Q|p[c00 00 00000[HOOOOO
OOOOOOOOOOO OOOOOOOOOQO
COOOOOO OO 010201010 (010101010
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3132 33 3435 3637 38 39 40 40 39 88 37 36 35 34 33 32 31

* I the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,
the wiring harness or a combination of these problems.
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CODE 22 - STARTER RELAY OUTPUT (CONT’D)

Code 22-03

Code 22-03:
STARTER RELAY OUTPUT ERROR OFF

Refer to appropriate electrical schematics for circuit description.

Remove starter relay. Turn key to ON. Check
starter relay socket, pin 4, wire 1070 for 12.0 Volts.

v
v v
12.0 Volts is present. No 12.0 Volts.
Check for voltage between the starter Check harness, wire 1040 at 100
relay socket, pin 5, wire 9380 and ground. amp megafuse for 12.0 Volts.
v
v v
No voltage.

12.0 Volts is present.
Replace relay. If problem
persists, turn key to OFF.
Disconnect harness wire

No 12.0 Volts. Check
connections. Check
100 Amp megafuse.

Disconnect J1 connector from display
controller. Check for continuity
between J1, pin A, wire 9380 and

8250 at starter (terminal R) . starter relay socket, pin 5, wire 9380. v

Check continuity between v If 12.0 Volts is

starter terminal and ground. present. Wire 1040 between
v No continuity. Continuity, the relay socket and 100 amp

megafuse is open. Repair or
replace harness.

circuit appears OK.
Replace display
controller *.

Repair or replace
cab harness.

Continuity.
Solenoid shorted.
eplace solenoid

No continuity. 4

Disconnect J4 connector from the display
e 1]
5

controller. Disconnect connector C109.
Check continuity between C109, pin B, wire

Sy
8250 and J4, pin D, wire 8250. F —1  STARTER

T RELAY
v_ v E:'g":’ smiz‘rm“ G H LIGHTS %i g -
No continuity. Continuity. 3 : UFp ] )
Disconnect connector C114. Check continuity between | i ..z . @
- . . o e ! 1 | CEe ] [Tl ]
Check continuity between | |C109, pin A, wire 8200 and E&“ﬁiﬂg‘“@jg }% ;]‘m}g&'i% Tics %iﬁ%’ﬁ“t@%ﬁ
C114, pin 35, wire 8250 and C114, pin 34, wire 8200. e - S
J4, pin D, wire 8250. v
v v C109
L A No continuity. Continuity.
No continuity. Continuity. Repair or replace \ |Check continuity between C114,
Repair or replace | | ePair or replace mainframe pin 34, wire 8200 and starter
cab hamness. mainframe harness. relay socket, pin 1, wire 8200.

harness.

v

w Continuity, the No continuity.
M|lem|r ( circuit appears OK.\/ Repair or replace
BE Replace display mainframe
oy i acox o controller *. harness.
‘IEHE@E' !E@@ EnEEG| [EneE®
FEEE|iEBEEH||EEEIX) |(EQ@ BRI
Ci14
MAINFRAME HARNESS CAB HARNESS
85565 54521 1 2 3 4 5 6 7 8 910
EEEOE ZEEDE 0000 D e)
i E EEEEE 000003100000 (188658888855
= = 00 Q0QO~MO0Q0Q |[000COPOC0 0
J1 Ja QOO000 OVOQ |ILOCOQ] KOOOO
HARNESS SlDE HARNESS SIDE 40 39 38 37 36 35 34 33 32 31 3132 33 34 35 36 37 38 39 40

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found at
this time. Probable causes may inciude: loose connections, corrosion, pushed back pins, the controller,
the wiring harness or a combination of these problems.
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CODE 26 - FRONT BASE
Code 26-02

OUTPUT

Code 26-02:

FRONT BASE OUTPUT ERROR ON

Refer to appropriate electrical schematics for circuit description.

Disconnect C419 harness connector from front
base solenoid. Turn key to ON. Check C419
connector, pin 1, wire 4340 for voltage.

If no voltage is

v
v

12.0 Volts is present.

present, the circuit
appears OK.
Replace controller *

Disconnect connector C114. Check for
voltage between C114, pin 21, wire
4340 and ground (cab harness side).

v
v

No voltage.
Repair or replace
mainframe harness.

Voltage.
Check for continuity between C114,
pin 21, wire 4340 and all other pins
on C114 (cab harness side).

v

Continuity.

No continuity,

Repair or replace
cab harness.

the circuit appears
OK. Replace display
controller *.

CAB HARNESS

1 2 3 4 5 6 7 8 910
OOOOODOQOOO
OOOOOOOOOOO
QOO OOTIOOOOO
QOO OO OO0
C419 31 32 33 34 35 36 37 38 30 40
FRONT BASE
SOLENOID C114
HARNESS SIDE MAINFRAME HARNESS
10 9 8 7 6 5 4 3 2 1
— O00OOIKHICOOOO
OOOOOOOOOOO
COOOO~"IOOOOO
QOO0 [OOOOO
40 39 38 37 36 35 34 33 32 31

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back pins,
the controller, the wiring harness or a combination of these problems.
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CODE 26 - FRONT BASE OUTPUT (CONT’D)

Code 26-03

Code 26-03:
FRONT BASEQUTPUT ERROR OFF

Referto appropriate eleciricalschematics for circuit description.

Disconnect C419 harness connector from front base solenoid. Check continuity of C419 connector, gray
wires, solenoid side. Reading should be approximately (5.3 ohms for S/N 520511001 & Abovejor (7.5 ohms
for SIN 424711001 & Above, 424811001 & Above, A00211001 & Above and A00311001 & Above).
v

v
It approximately (5.15 ohms for S/N 520511001 & Above} or { 8.5
ohms for S/N 424711001 & Above, 424811001 & Above, AGO211001
& Above and A00311001 & Above)do the following:
Disconnect J2 connector from display contreller. Check continuity
between J2,pin B, wire 4340 and C419, pin 1, wire 4340,

v

fnear0.0 0hms
{shorted), replace
solenoid.

v

No continuity.
Disconngct G114 connector. Check
continyity between J2, pin B, wire
4340 and C114,pin 21, wire 4340.

Continuity,
Check continuity between J2,
pin B, wire 4340 and ground.

'

' !
No continuity, Continuly.
- the circuitappears \|pj § 0414
Continuity. P isconnec connector.
Hepairor?elglace No continuiy. OK.Replace Check continuity between J2,
: Repalrorrep[ace isplay controller* inB wire 4340 d q
mainframe haress, pin b, wire ant ground.

cab harness,

v

Continuity. No continuity.

G419 .
FRONT BASE Repairorreplace Repairorreplace
SOLENO D cab haress. mainframe harness,
HARNESS SIDE / \
.
CAB HARNESS
t 103 45 § 7 8 9010
000Q0IHOOOOO
OOOOOOOOOOO
OO0 OOM~OOOOO
OO0 OO0 BOOOO
313233 34 3% 3637 38 39 40 =] =]
s || BE
C114 %g’
WAINFRAME HARNESS s
10 8 87 6 5 4 3 2 1
88888588888 0 o PEaDE)| [p0B0E
0600000000 K J
0000 [OOOU
40 39 38 37 36 35 34 33 32 31
HELDBE
IZIIIIIIIIEIE‘
J2

1t the alarm ic intarmittant and nat an at the tima nf tactinn tha rauca af tha alarm mav nat ha faund at thic

HARNESS SIDE
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CODE 27 - FRONT ROD OUTPUT
Code 27-02

Code 27-02:

FRONT ROD OUTPUT ERROR ON

Refer to appropriate electrical schematics for circuit description.

Disconnect C418 harness connector from front
rod solenoid. Turn key to ON. Check C418
connector, pin 1, wire 4330 for voltage.

A 4

12.0 Volts is present.
Disconnect C114 connector. Check for
voltage between C114, pin 20, wire 4330
and ground (cab harness side).

If no voltage is
present, the circuit

appears OK. Replace
display controller *.

I
v

Voltage.

No voltage.
Repair or replace
mainframe harness.

in C114 (cab harness side).

Check continuity between C114,
pin 20, wire 4330 and all other pins

v

Continuity.

Repair or replace
cab harness.

No continuity, the
circuit appears OK.
Replace display

controller *.

CAB HARNESS

1 2 3 4 5 6 7 8 910
cus Secsicicl:
FRONT ROD o
OO0 O0OLPIDOOOO
SOLENOID SO0 O00 OO OO
HARNESS SIDE 31 32 33 34 35 36 37 38 39 40
c114
]
MAINFRAME HARNESS
10 9 8 7 6 5 4 3 2 1
000000000
OO0000HOOOOO
OO0OOO~MIOO0O0
00000 [0OOOOO
40 39 38 37 36 35 34 33 32 31

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 27 - FRONT ROD OUTPUT (CONT’D)

Code 27-03

Code 27-03:
FRONTROD OUTPUTERROR OFF

Referto appropriate electrical schematics for circuit description.

Disconnect G418 harness connector from front rod solenoid. Check continuity of C418 connector, gray wires,
solenoid side. Reading should be approximately {5.3 ohms for S/N 520511001 & Above) or { 7.5 ¢hms for §/N
424711001 & Above, ¢24811001 & Above, AOO211001 & Above and AQ0311001 & Above).

!
v

fnear0.0 0hms
{shorted), replace
solenoid.

Ifapproximately (5.15 chms for S/N 520511001 & Above) or{8.5
ohms for S/N 424711001 & Above, 424811001 & Above,
A00211001 & Above and A00311001 & Above) do the following:
Disconnect J2 connector from display controller. Check continuity

between J2, pin A, wire 4330 and C418,pin 1, wire 4330.

v

.

'

No continuity.

Continuity.

Disconnect C114 connector. Check Check continuity between J2,
continuity between J2, pin A, wire 4330 and pin A, wire 4330 and ground.
G114, pin 20, wire 4330. ¥
¥ v
Continuity. —
Disconnect C114 connector. Mo continuity,

Continuity.
Repairorreplace
mainframe hamess,

Cd18
FRONTROD
SOLENOID
HARNESS SIDE

CAB HARNESS

No continuity.
Repairorreplace
cabharness.

-

Check continuity between J2,
pin A, wire 4330 and ground.

the circuitappears

O0K. Replace
display controller *.

v

Continuity.
Repairorreplace
cab hamess.

Repairorreplace
mainframe harness,

No continuity,

12 3 485 5 1.4 81y
OOOOODOOOOO
OOOOOOOOOOO
010101016 hg O10101010]
OO0 QO ILOOOO
737 33 34 35 36 97 g8 38 40 i
C114 b
MAINFRAME HARNESS mml ‘EHEIEIIEIIII‘ ‘mmmm‘ 1@@@
108 § 78 5 6 8 2 1 on| jEpEnE||jzeeo)|EEED D
OOOOODOOOOO
OOOOOOOOOOO
O00OOMOO00O0
Q0000 |00 %gg[
0 3% 30 37 36 35 34 33 8231 =

HARNESS SIDE

*if the alarm is intermittent and noton at the time of testing, the cause of the alarm may not be found at this
time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller, the wiring
harness oracombination of these problems.
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CODE 30 - WATCH DOG
Code 30-28

/’\ Code 30-28:
WATCH DOG FAILURE

During normal operation, the operator should never encounter this code. The service code should only be
displayed under stored service codes, when connected to a diagnostic service tool. When the watch dog
failure occurs, it is internally reset in the controlier. If a number of these codes are stored, it could indicate
a potential controller failure.

Probable cause: controller failure. (See the Service Manual for the correct replacement procedure.)
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CODE 31 - RECOVERY MODE

Code 31-28

N
: Code 31-28:
RECOVERY MODE FAILURE

Refer to appropriate electrical schematics for circuit description.

| Muiltiple "Recovery Mode" failures. l

v
v v

If diagnostic tool has not been [f diagnostic tool is connected for
connected, check battery cables up-grading or recalibration.
v

v

Battery cables OK.
Remove display controller, J1
connector. Disconnect
positive (+) battery cable.

v

Check continuity between J1, pin E, wire 1110
and the positive battery cable and J1, pin F,
wire 1120 and the positive battery cable.

; v
if there is continuity,
the circuit appears OK.

Ignore code. This
is normal when

up-grading or
recalibration.

Battery cable
loose or
damaged. Repair
or replace cable,

No continuity.
Repair or replace
harness.

N Replace display controller if
alarm remains ON *.
=HE
ELJASCK
o |p
[Bic)
@] [
Jz J3 J4 Js
BLACK GRAY BLACK BLACK GRAY
EEE E@@@@I@@Eﬂ EEQE & F@@E@
[ & FEHD K| |EE @ @] ) EE R O K E @ B @ K
@E@@ﬂ
X [ @ @ EH
=T
J1
HARNESS SIDE
* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
/\ pins, the controller, the wiring harness or a combination of these problems.
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CODE 33 - CONSTANT DATA

Code 33-23
N
Code 33-23:
CONSTANT DATA NOT CALIBRATED

This service code would occur if the controller was replaced with a service controller that was not

programmed.

Probable cause: Display controller not initialized.

1. Go through programming (initialization) procedure as outlined in manual.

N
N
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CODE 35 - TWO-SPEED FAN
Code 35-05

f\

Code 35-05:
TWO-SPEED FAN SHORTTO BATTERY

Referto appropriate electrical schematic for circuitdescription.

Disconnect C446 harness connectorfrom the two
speed fan solenoid. Turn key to ON. Check C446
connector, pin A, wire 4580 to ground.

Ifless than 11.0 Volis
is present, the circuit
appears OK.Replace
display controller*.

v
'

Disconnect C119 connector. Check
for battery voltage between C119,
pin C, wire 4580 and ground.

Ifbattery voltage is present.

v

v

Less than 11.0 Volis,
Repairorrepiace
mainframe harness.

Disconnect J2 connector from display controller. Check voltage between J2, pin E, (wire
4610 for S/N 520511001 & Above) or (wire 4580 for S/N 424711001 & Above,
424811001 & Above, A00211001 & Above and AQ0311001 & Above) to ground.

Battery voltage is present.

G446
FAN SOLENOID
HARNESS SIDE

CAB
HARNESS
ABCD

0000

GF E
C119

MAINFRAME
HARNESS

DCB A
00O
0%,

E F G

N

v

Battery voltage.
Repairorreplace
cab harness.

|

Novoltage.
Check continuity between J2, pin E, wire
4610 and allotherpins onJ2 connector.

-

No continuity,
the circuit appears
OK.Replace display
controlier *.

Continuity.
Repairorreplace
cab harness.

. 12
suackf || EE
Q=P
=]=]
=i
3 3
BLACK GRAY BLACK BLACK GRAY
BE B (B0 EE DEEEEO|IEE DR RD| (D6 86 &
HUOR) [EEEDE)HDLO)||EdH0R| |EEEEEH
B EEEE
B ®EEE
i
§2

HARNESS SIDE

*fthe alarm is intermittent and noton at the time of testing, the cause of the alarm may notbe found at

this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,
the wiring harness ora comhination of these nrohlems.
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CODE 35 - TWO-SPEED FAN (CONT’D)

Code 35-06

Code 35-06:
TWO-SPEED FAN SHORTTO GROUND

Referto appropriate electrical schematic forcircuit description.

Disconnect C446 harness connector from the two speed fan solenoid. Ohmmeter
check across solenoid wires. The reading should be approximately (5.15 ohms for
SIN 520511001 & Abovejor (8.5 ohms for S/N 424711001 & Above, 424811001 &
Above, A00211001 & Above and A0O0311001 & Above).

v
v
Solenoid checks OK.
Solenoid shorted. Disconnect display controller J2 connector. Check J2, pin
Replace solenoid. E, (wire 4610 for S/N 520511001 & Above) or {wire 4580
for S/N 424711001 & Above, 424811001 & Above,
A00211001 & Above and AO031100t & Above) to ground.

v

v

Continuity.
Disconnect G119 connector. Check contiinuity between
J2,pin £, (wire 4610 for S/N 520511001 & Above) or{wire
4580 for S/N 424711001 & Above, 424811001 & Above,
A00211001 & Above and A00311001 & Above)toground.

No continuity,
the circuit appears
OK.Replace display
controller ™.

v
CAB
HARNESS
A BCOD Nocontinuity. Continuity.
0000 Repairorreplace Repairorreplace

mainframe harness. cab harness.

O°0

119 ///, ‘\\\

O
WAINFRAME
HARNESS
D CB A ]:
=]

C)(%Eg)()
ONO) )
EF G el 2a b
B
4 H QQ

% ¢
BLACK BLACK GRAY

BB & HEDE B
jajajayajisjalagal

o

G446 = =
FAN SOLENOID /
HARNESS SIDE

1@.’ %%%%%

_— 42

HARNESS SIDE

*1fthe alarm is intermittentand noton atthe time of testing, the cause of the alarm may notbe found at
this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controtler,
the wiring harness ora combination of these problems.
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CODE 36 - ACD
Code 36-48

(O

Code 36-48:
ACD MULTIPLE CONTROLLERS PRESENT

Refer to appropriate electrical schematics for circuit description.

Since the machine will only use the 7 pin attachment setup, we will not have more than one ACD in the system.
This code could indicate a wiring harness or an ACD problem.
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CODE 50 - DRIVE
Code 50-01

7N
Code 50-01:

TRAVELPEDALOUT OF RANGE HIGH

Referto appropriate electrical schem atic for circuit description.

Are codes 50-04 (Brake Pedal Out Of Range High) or
50-27 (5.0 VoltSensor1 OverVoltage) displayed?
v

!

No.
Disconnect connector C252. Check for
voltage atconnector €252, pin 2, wire 4850 to
chassis ground. Should be 5.0 Volts present.

v
v
It vollage is above 7.0 Volts. Disconnect

C114 connector. Check for continuity,
connector C114, pin 30, wire 4850 (cab side

v
Yes.

50-04 (Brake Pedal QutOf

Range High) is displayed,

do the following:

150-27 (5.0 Volt
Sensori1 OverVoltage)
is displayed, trouble
shoot50-27 first.

v
Ifvoltage is below
7.0 Volts and
above 4.5 Volts.

[fbelow 4.5
Volts, the circuit
appears OK.Replace

v Drive Controller *. harness)to allother C114 connectorpins.
With C252 connector still disconnected, v
jump pin 2, wire 4850 to pin 1, wire 2650. J,
Did code 50-02 (Travel Pedal Out Of No continuity. Continuily
Range Low)appear? Disconnect C350 connector. Repairorrepllace
v Check for continuity between the cab harmess.
i 350, pin 37, wire 4850 and all
Ves. No. otherpinson C350 connector,
Replace the pedal)lJump €252, pin 2, wire 4850 to v

a valid chassis ground. Does
code 50-02 (TravelPedalQutOf
Range Low)appear?

assembly.
/ Continuity.
Repairorreplace the

main frame harness.

Nocontinuity, the
circuitappears
OK.Replace

v v drive controller *.
No,the system Yes.
appears 0K, Disconneciconnector C350. Check
Replace drive continuity, C350, pin 29, wire 2870
controller . to G252, pin 1, wire 2650.
v

v

No continuity.
Disconnectconnector G114, Check
continuity, G114, pin 8, wire 2200
(on the mainframe harness) fo
C350,pin 29, wire 2870.

v

Continuity, the
circuitappears
OK.Replace the
drive controller *,

v

Continuity.
Disconnect connector G114,
Check continuity, C114, pin 8,
wire 2200 (on the cab harness)
to 6252, pin 1, wire 2650,

v

Nocontinuity.
Repairorreplace

the mainframe
harness.

Continuity.
Inferm ittenterror. Check
connectors forpushed
back pins,corrosion or
moisture.

/-\ *Ifthe alarm is intermittentand noton atthe time of testing, the cause ofthe alarm may notbe found at
this time. Probable causes may incfude: loose connections, corrosion, pushed back pins, the controller,
the wiring harness ora combination of these problems.

Nocontinuity.
Repairorreplace
the cab harness.
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CODE 50 - DRIVE (CONT’D)
Code 50-02

Code 50-02:
TRAVEL PEDAL OUT OF RANGE LOW

Refer to appropriate electrical schematic for circuit description.

Is code 50-28 (5.0 Volts Sensor 1 Under Voltage) displayed?

¥
.

No.

Yes.
Trouble shoot code Disconnect connector
C252 at the Travel Pedal.
50-28.
v
v v

Code remains.
Disconnect C350 connector. Check
continuity, C252, pin 2, wire 4850 to
C350, pin 37, wire 4850 at the controller.

v
v

No continuity.
Disconnect connector C114.Check
continuity between C252, pin 2, wire
4850 and C114, pin 30, wire 4850.

v
v
Continuity.
Check continuity between C114, pin
30, wire 4850 (main frame harness)
to C350, pin 37, wire 4850
v
v v
No continuity. Continuity.
Intermittent problem.
Check connectors for

pushed back pins,
corrosion and moisture.

Code 50-01 (Travel
Pedal Out Of Range High)
occurs. Harness is OK.
Repair or replace Travel

Pedal Assembly.

Continuity, the
circuit appears OK.
Possibly a bad
drive controller*.

No continuity.
Repair or replace
cab harness.

Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-03

Code 50-03:
TRAVEL PEDAL NOT CALIBRATED

Refer to appropriate electrical schematics for circuit description.

Possible bad pedal senders or pedals did not achieve full stroke or pedals did not return to neutral during
calibration. This code will also be active when the travel/brake pedal or the controller is replaced. If a new
controller is installed, multiple codes will occur.
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CODE 50 - DRIVE (CONT’D)

Code 50-04

Code 50-04:
BRAKE PEDALOUTOF RANGE HIGH

Referto appropriate electrical schematic for circuit description.

Are codes 50-01 {Travel Pedal Qut OfRange High) or
50-27 (5.0 VoltSensort OverVoltage) displayed?
v

v

v

Yes.

Range High) s
do the following:

50-01 {Travel Pedal Out Of

No.
Disconnectconnector C251. Check forvoltage
atconnector G251, pin 2, wire 4860 to chassis
ground. Should be 5.0 Volis present.

1£50-27 (5.0 Volt
Sensor1 OverVoltage)
is displayed, trouble
shoot50-27 first.

displayed,

[fvoltage is below lfbelow 4.5 If voltage is above 7.0 Volts. Disconnect

7.0 Volts  and Volts, the circuit G114 connector. Check for continuity,

above 4.5 Volis. appears 0K. Replace/ [connector G114, pin 31, wire 4860 (cab side
v v Drive Controller *, harness)to allother C114 connectorpins.

v
v

!

With C251 connector still disconnected,
jump pin 2, wire 4860 to pin 1, wire 2660.

v

!

Did code 50-05 (Brake Pedal Qut Of No continuity Continait
: ontinuity.
Range Low)appear? Disconnect G350 connector. Repairorrepylace
v v ¢ Check for continuity between the cab harness.
C350, pin 20, wire 4860 and all
Yes. No. otherpins on G350 connector.

Replace the pedal
assembly.

Use a jumper wire from G251, pin 2,
wire 4860 to a valid chassis ground.
Does code 50-05 (Brake Pedal Out Of
Range Low)appear?

v

No continuity,
the circuitappears

Continuity.
Repairorreplace the

No,the
system appears
O0K.Replace
tive controfler?

i 0K.Replace drive mainframe harness.
Yes controller ™,

Disconneciconnector C350. Check
continuity, G350, pin 29, wire 2870
to G251, pin 1, wire 2669,

Continuity, the
circuitappears
OK.Replace

drive controller *.

v
v
No continuity.

Disconnectconnector C114, Check
continuity, G114, pin 8, wire 2200

{on the mainframe harness) to
€350, pin 29, wire 2870.
v
v
No continuity, Continuity.
Disconnect connector G114,

Repairorreplace

the mainframe

lfthe atarm

Check continuity, G114, pin 8,
wire 2200 {on the cab harness)
to G251, pin 1, wire 2660,

!

harness.

Continuity.
Intermittenterror. Check
connectors forpushed
back pins, corrosion or
moisture.

No continuity,
Repairorreplace
the cab harness.

is interm ittent and noton atthe time of testing, the cause of the alarm may notbe found at

this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controller,
the wiring harness ora combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-05

Code 50-05:
BRAKE PEDAL OUT OF RANGE LOW

Refer to appropriate electrical schematic for circuit description.

Lls code 50-28 (5.0 Volts Sensor 1 Under Voltage) displayed?

—
No.
Disconnect connector

C251 at the Trave! Pedal.

Yes.
Trouble shoot code
50-28.

v
v v
Code 50-04 (Brake Code remains.

Pedal Out Of Range High) Disconnect C350 connector. Check
occurs. Harness is OK. continuity, C251, pin 2, wire 4860 to
Repair or replace Travel 350, pin 20, wire 4860 at the controller.

Pedal Assembly. v

v

No continuity.
Disconnect connector C114. Check
Check continuity between C251, pin 2,
wire 4860 and C114, pin 31, wire 4860.

Continuity, the
circuit appears OK.
Possibly a bad drive
controller *.

v
v
No continuity. Continuity.
Repair or replace Check continuity between C114, pin
cab harness. 31, wire 4860 (main frame harness)
to C350, pin 20, wire 4860
v

Continuity.
Intermittent problem.
Check connectors for

pushed back pins,
corrosion and moisture.

No continuity.
Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-06

Code 50-06:
BRAKE PEDAL NOT CALIBRATED

Refer to appropriate electrical schematics for circuit description.

Possible bad pedal senders or pedals did not achieve full stroke or pedals did not return to neutral during
calibration. This code will also be active when the travel/brake pedal or the controller is replaced. If a new
controller is installed, multiple codes will occur.
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CODE 50 - DRIVE (CONT’D)

Code 50-07

N
' Code 50-07:
TRAVELDIRECTION CONTROLLEVER -NO SIGNAL

Referto appropriate electrical schem atic for circuit description.

Check to see if code 50-07 is presentin all three positions (F, P & R).
(The key mustbe cycled "OFF - ON"after each selection.)
v
J v
Yes. 12.0 Volt Sysfem 0K.
Disconnect connector C250 from the Disconneciconnector C250. Puta jumperfrom the defective
travel direction control lever. Check position {pin 6, wire 4800 for forward, pin 5, wire 4870 for
C250,pint,wire 1800 for12,0 Volts. park, pin 4, wire 4870 forreverse}to pin 1, wire 1800,

v v
v l s
No 12.0 Volts. 12.0 Volts is present. , Code remains, Code clears,
Replace the cab | [Jump C250, pin 1, wire Disconnect G350 connector Replace the
harness. 1800 to pin 5, wire from the controfler. Check travel direction
4870 and cycle power. continuity from the defective control lever
¥ ‘ position on C250 to the
v corresponding pin on C350.
Code clears. Code remains. (Pin 5, wire 4800 for forward,
Replace the Check continuity from pin 3, wire 4830 for neutral,
travel directional /|C250, pin 5, wire 4870 to pin 4, wire 4870 forreverse.
. control lever €350, pin 3, wire 4830. v
N v it
v No continuity. Continuity, the
Continuity. No continuity. Disconnect connector G114, circuitappears
Wiring appears OK. Disconnect connector Check continuity from the OK.Replace the
Possible defective C1t4. Check continuity, defective position on G250 to drive controller *.
drive controller. 0114, Dln 29, wire 4830 the CO”ESpOﬂding pln on G114,
{on the cab harness) to
C250,pin 5, wire 4870, v

1 Continuity.

Disconnect connector

No continuity.
Repairorreplace

v C350. Check continuity the cab harness,
No continuity. Continuity. from C114 10 C350 on
Repairorreplace Check continuity, C114, the defective pins.
the cab harness. pin 29, wire 4830 (on the v
mainframe harness) to
350, pin3,wire 4830. Continuily,

No continuity.
Repairorreplace the
main frame harness,

v

Possible intermittent
grror. Gheck connectors
forpushed back pins,
corrosion ormoisture.

No continuity.
Repairorreplace
the cab harness.

Continuity.
Possible intermittent
grror.Check connectors
forpushed back pins,
corrosion ormoisture.

N *Ifthe alarm is intermittentand noton atthe time oftesting, the cause of the alarm may notbe found at

this time. Probable causes may include: loose connections, corrosion, pushed back pins, the controifer,
the wiring harness ora combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-08

Code 50-08:
TRAVEL DIRECTION CONTROL LEVER - MULTIPLE SIGNALS

Refer to appropriate electrical schematic for circuit description.

Disconnect C250 connector from
the travel Directional Control Lever.

v

v

Code 50-07 (Travel Direction Control
Lever - No Signal) occurs.
Check for continuity between pin 4,
wire 4810, pin 5, wire 4820 and pin 6,

wire 4800 on the Drive Selector.

14

No continuity.
Disconnect C350 from
the drive controller.
Check continuity
between C350, pin 3,
wire 4830, pin 4, wire
4870 and pin 5, wire
4800.

Continuity.
Repair or replace
the travel directional
control lever

v
v

Continuity.
Disconnect connector
C114. Check continuity
between C350, pin 3,
wire 4830, pin 4, wire
4870 and pin 5, wire

4800. .

No continuity.
Disconnect C509

No continuity.
Replace the drive
controller*.

A
Continuity.
Repair or replace

v
50-08 remains or the code clears.
Check for voltage on C250, pin 4,
wire 4810, pin 5, wire 4820 and pin
6, wire 4800 to a chassis ground.

v

No 12.0 Volts,
the circuit appears
OK. Replace drive
controller *.

v
12.0 Volts on pin 4.
Disconnect console
option if equipped

C509.

12.0 Volts on
pin 6.

12.0 Volts on pin 5.
Disconnect J5 from
display controller

No 12.0 Volts
Repair or

v

replace the
console option.

No 12.0 Volts,
the circuit appears
OK. Replace display
controller *.

12.0 Volis.

connector. Disconnect J5
connector from the display
controlier. Check
continuity between C250,
pin 4, wire 4810, pin 5,
wire 4820 and pin 6, wire
4800.
v

the main frame
harness.

o continuity, the
circuit appears OK.
Possible display
controller fault *.

Continuity.
Repair or replace
the cab harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: loose connections, corrosion, pushed back
pins, the controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-09

7N
Code 50-09:
FRONT WHEEL SPEED OUT OF RANGE HIGH

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C453 from the Front
Wheel Speed Sensor. Cycle the key.

v

Code remains.
E C?(dve\lﬁha;\ges tz 20'13 Check connector C453, pins
(Front Wheel Speed Sensor -| |4 " \ire 3030 and pin 2, wire

No Signal). Replace the 3040 to chassis ground.
speed sensor. ‘

Less than 4.8 Volts, 4.8 Volts or higher.
the circuit appears Disconnect connector C350 from

OK. Replace the the drive controlier. Check for
drive controller *. continuity between C350, pin 33,
wire 3030 and all other pins on
C350. Check for continuity on
C350, pin 34, wire 3040 and all
/) other pins on C350.

v

Continuity.
Repair or replace

No continuity, the
circuit appears OK.
Replace the drive
controller *.

the main frame
harness.

* |f the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-10

Code 50-10:
FRONT WHEEL SPEED OUT OF RANGE LOW

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C453 from the Front
Wheel Speed Sensor. Cycle the key.

v

Code changes to 50-13
(Front Wheel Speed Sensor -
No Signal). Replace the
speed sensor,

Code remains.
Shut the key OFF. Check continuity
between C453, pin 1, wire 3030 to
chassis ground. Check continuity
between C453, pin 2, wire 3040 to

chassis ground.
v

Replace drive
controller *.

No continuity, the
circuit appears OK.

v

Continuity.
Disconnect connector C350 from
the drive controller. Check for
continuity between C453, pin 1,
wire 3030 and chassis ground.
Check for continuity on C453,
pin 2, wire 3040 to chassis

Continuity.
Repair or replace

the main frame
harness.

ground.
v
'

No continuity.
Check for continuity between
C350, pin 33, wire 3030 and all
other pins on C350. Check for
continuity on C350, pin 34, wire
3040 and all other pins on C350.

i

Continuity.
Repair or replace

No continuity,
the circuit appears
OK. Replace drive
controller *.

the main frame
harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-11

Code 50-11:
REAR WHEEL SPEED OUT OF RANGE HIGH

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C454 from the Front
Wheel Speed Sensor. Cycle the key.

v

Code changes to 50-14
(Rear Wheel Speed Sensor -
No Signal). Replace the
speed sensor.

4

Code remains.
Check connector C454, pins
1, wire 3050 and pin 2, wire
3060 to chassis ground.

Less than 4.8 Volts,
the circuit appears
OK. Replace drive
controller *.

v
'

4.8 Volts or higher.
Disconnect connector C350 from
the drive controller. Check for
continuity between C350, pin 23,
wire 3050 and all other pins on
C350. Check for continuity on
C350, pin 24, wire 3060 and all
other pins on C350.

v

Continuity.
Repair or replace

No continuity, the
circuit appears OK.
Replace drive
controller *.

the main frame
harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-12

Code 50-12:
REAR WHEEL SPEED OUT OF RANGE LOW

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C454 from the Front
Wheel Speed Sensor. Cycle the key.

v

Code remains.
Shut the key OFF. Check continuity
between C454, pin 1, wire 3050 to
chassis ground. Check continuity
between C454, pin 2, wire 3060 to
chassis ground.
v

v

Continuity.
Disconnect connector C350 from
the drive controller. Check for
continuity between C454, pin 1,
wire 3050 and chassis ground.
Check for continuity on C454,
pin 2, wire 3060 to chassis

ground.
y
A\

Code changes to 50-14
(Rear Wheel Speed Sensor -
No Signal). Replace the
speed sensor.

No continuity, the
circuit appears OK.
Replace drive
controller *.

Continuity.
Repair or replace

the main frame
harness.

No continuity.
Check for continuity between
C350, pin 23, wire 3050 and all
other pins on C350. Check for

continuity on C350, pin 24, wire
3060 and all other pins on C350.

l

Continuity.
Repair or replace

No continuity, the
circuit appears OK.
Replace drive
controller *.

the main frame
harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-13

&5 Code 50-13:
FRONT WHEEL SPEED SENSOR - NO SIGNAL

Refer to appropriate electrical schematic for circuit description.

Place Toolcat on jackstands. Install MEL-???? inline on connector
C453. Start machine, select forward drive. Press the travel pedal.
Check voltage between C453, pins 1, wire 3030 and pin 4, wire
2210. Check voltage between C453, pins 2, wire 3040 and pin 4,
wire 2210, Is voltage varying between 0.1 and 4.8 Volts?

—

Voltage is varying.
Sensor appears OK. Possible
defective harness. Check
continuity, C453, pins 1, wire 3030
to C350, pin 33, wire 3030. Check
continuity, C453, pins 2, wire 3040
to C350, pin 34, wire 3040.

v

Voltage not varying.
Possible bad wheel
speed sensor.

Continuity, the
circuit appears OK.

No continuity.
Repair or replace

N Possibly a bad the main frame
drive controller *. harness.
* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
S
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CODE 50 - DRIVE (CONT’D)

Code 50-14

Code 50-14:
REAR WHEEL SPEED SENSOR - NO SIGNAL

Refer to appropriate electrical schematic for circuit description.

Place Toolcat on jackstands. Install MEL-???? inline on connector
C454. Start machine, select forward drive. Push the travel pedal.
Check voltage between C454, pins 1, wire 3050 and pin 4, wire
2220. Check voltage between C454, pins 2, wire 3060 and pin 4,

wire 2220. Is voltage varying between 0.1 and 4.8 Voits?

v

v

Voltage not varying.
Possible bad wheel
speed sensor.

Sensor appears OK. Possible
defective harness. Check
continuity, C454, pins 1, wire 3050
to C350, pin 23, wire 3050. Check
continuity, C454, pins 2, wire 3060
to C350, pin 24, wire 3060.

Voltage is varying.

Continuity, the
circuit appears OK.
Possibly a bad
drive controller *,

v

No continuity.
Repair or replace
the main frame
harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may inciude: Loose connections, pushed back pins, the

controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-24

Code 50-24:

BATTERY VOLTAGE OVERVOLTAGE - GREATER THAN 16.0 VOLTS

Refer to appropriate electrical schematic for circuit description.

Are any other battery codes displayed (example: 03-10 (Battery
Voltage High); 03-11 (Battery Voltage Extremely High); etc.

Yes.

Refer to battery
error codes.

R
No.
Check voltage at battery terminals.

v

Less than 16.0
Volts, the system
appears OK. False
code, replace drive
controller *,

Greater than 16.0
Volts. Replace
alternator.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-25

Code 50-25:
BATTERY VOLTAGE UNDERVOLTAGE - LESS THAN 10 VOLTS

Refer to appropriate electrical schematic for circuit description.

Are any other battery codes displayed (example: 03-09 (Battery

Voltage Low); 03-14 (Battery Voltage Extremely Low); etc.

' v
No.

Check voltage across
battery terminals.

v
v

Battery voltage appears OK.
Disconnect C350 from the Drive
Controller. Check voltage, C350,
pin 47, wire 1160 to chassis
ground. Check voltage, C350, pin
48, wire 1170 to chassis ground.

v

Yes.
Refer to battery
error codes.

Less than 10.0
Volts. Troubleshoot
charging system.

¢ Less than 10.0 Volts.

10.1 Volts and greater.

Check voltage, C350, pin 47, wire
1160 to pin 27, wire 2620 and to pin
28, wire 2630. Check voltage,
C350, pin 48, wire 1170 to pin 27,
wire 2620 and to pin 28, wire 2630.

Disconnect C114. Check voltage
C114, pin 1, wire 1160 (cab
harness side) to chassis ground.
Check voltage C114, pin 2, wire
1170 (cab harness side) to chassis

v

ground.
v

l

Voltage is less than 11.0 Volts.
Check fuse 7.

Voltage is greater
than 11.0 Volts. Repair
or replace main frame
harness.

Greater than 11.0
Volts. Circuit appears
OK. Replace drive
controller *.

Less than 11.0
Volts. Troubleshoot
a bad ground.

Fuse 7 is OK.
Repair or replace
cab harness.

Bad fuse 7.
Replace fuse.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-27
f\
Code 50-27:
5.0 VOLT SENSOR 1 OVERVOLTAGE
Refer to appropriate electrical schematic for circuit description.
Disconnect C252 connector from travel pedal or C251 from
brake pedal. Check voltage; C252, pin 3, wire 1600 to
chassis ground or C251, pin 3, wire 1590 to chassis ground.
v
v v
If the voltage reading If the voltage reading is 6.0 Volis or higher.
is 5.9 Volts or lower Disconnect C114. Check voltage across
System appears OK. C11.4,fp1n 55 wire 15%0 to chassis ground
Replace drive controller *. (main frame harness side).
v
. If the voltage reading is 6.0 Volts or higher.
I.f the voltage reading Disconnect C350. Check continuity, C350,
's 5.9 Volts or lower. in 40, wire 1580 to all other pins on C350
Repair or replace cab P , Wire © all other pins on -
N harness. ‘L
Continuity. No qontinuity, the
Repair or replace crrclun appears O.K.
main frame harness. Drive controller is
possibly bad. Replace
drive controller *.
*If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be foun«
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wi
harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-28

Code 50-28:
5.0 VOLT SENSOR 1 UNDERVOLTAGE

Refer to appropriate electrical schematic for circuit description.

Disconnect C252 connector from travel pedal or C251 from
brake pedal. Check voltage; C252, pin 3, wire 1600 to
chassis ground or C251, pin 3, wire 1590 to chassis ground.

; "~
I If the voltage reading is 4.0 Volts or lower.
If the voltage reading is :
4.1 Volts or higher. Disconnect C114. Check voltage across

System appears OK C114, pin 4, wire 1480 to chassis ground
Replace drive controlle.r *, (main frame hamess side).

A4

—

If the voltage reading is 4.0 Volts or lower.
Disconnect C350. Check continuity, C350,
pin 40, wire 1580 to all other pins on
C350. Also check C350, pin 40, wire 1580
to chassis ground.

'

If the voltage reading is
4.1 Volts or higher. Repair
or replace cab harness.

No continuity, the
circuit appears OK.
Drive controller is
possibly bad. Replace
drive controller *

Continuity.
Repair or replace
main frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the

controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-29

Code 50-29:

5.0 VOLT SENSOR 2 OVERVOLTAGE

Refer to appropriate electrical schematic for circuit description.

Disconnect C453 from the Front Speed Sensor. Check for
5.0 Volts; C453, pin 3, wire 1560 to chassis ground.

v

If the voltage reading is
5.9 Volts or lower. System
appears OK. Replace
drive controller *.

v
If the voltage reading is 6.0 Volts or higher.

Disconnect C350. Check continuity, C350,

pin 30, wire 1530 to all other pins on C350.

4

No continuity, the
circuit appears OK.
Drive controller is
possibly bad. Replace
drive controiler *.

Continuity.
Repair or repiace
main frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-30

Code 50-30:
5.0 VOLT SENSOR 2 UNDERVOLTAGE

Refer to appropriate electrical schematic for circuit description.

Disconnect C453 from the Front Speed Sensor. Check
for 5.0 Volts; C453, pin 3, wire 1560 to chassis ground.

v
v
The voltage reading The voltage reading is 4.0 Volts or lower.
is 4.1 Volts or higher. Disconnect C350. Check continuity, C350,
System appears OK. pin 30, wire 1530 to all other pins on C350.
Replace drive controller *. i

No continuity, the
circuit appears OK.
Drive controller is
possibly bad.
Replace controller *,

Continuity.
Repair or replace
main frame harness.

*If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these probiems.
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CODE 50 - DRIVE (CONT’D)

Code 50-31

N
Code 50-31:

FRONT DRIVE PWM ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C351 from the Front Drive
PWM connector. Check for voltage; C351,
pin 1, wire 4110 to a chassis ground.

v
’ v

Disconnect C350. Check Check for voltage, C351, pin 2,
continuity, C350, pin 49, wire wire 2110 to a chassis ground.
4110 to all other pins on C350. ¢

v

Voltage is present.
Disconnect C350. Check
continuity, C350, pin 10, wire
2110 to all other pins on C350.

!

No voltage.
Circuit appears OK.
Replace drive
controlier *,

No continuity, the
circuit appears OK.
Drive controller is
possibly bad.
eplace controller *

Continuity.
Repair or replace
main frame harness.

N L No continuity, the
‘ Continuity. o OK
Repair or replace cnrc_ust appears LR
) Drive controller is
main frame harness. possibly bad. Replace
controller *.
* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found
at this time. Probable causes may include: Loose connections, pushed back pins, the controller, the
wiring harness or a combination of these problems.
N
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CODE 50 - DRIVE (CONT’D)

Code 50-33

Code 50-33:
FRONTDRIVEPWM -NO SIGNAL

Referto appropriate electrical schematic for circuit description.

Disconnect G351 from the Front Drive
PWM Solenoid connector. Check for
resistance across the PWM coil.

v
v
Resistance is present.
With C351 still disconnected,
disconnect C350. Check
continuity, C351, pin 1, wire
4110 to chassis ground. Check
continuity, C351, pin 2, wire
2110 to chassis ground.

v

Open.
Replace Front Drive
PWM Solenoid Colil

No Continuity.
Check continuity, C350, pin 49,
wire 4110 to a chassis ground.
Check continuity, C350, pin 10,
wire 2110 to a chassis ground.

Continuity.
Repairorreplace
main frame harness.

v

A
No continuity.

Check continuity, C350, pin 48, wire

4110 to all other pins on C350.

Check continuity, C350, pin 10, wire

2110 to altotherpins on C350.

;

Continuity.
Repairorreplace
main frame harness.

No continuity, the
circuitappears OK.
Drive controller is
possibly bad.
Replace controller *.

Continuity.
Repairorreplace
main frame harness.

*1fthe alarm is intermittent and noton atthe time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wiring
harness ora combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-34

Code 50-34:
FRONT PWM NOT CALIBRATED

Refer to appropriate electrical schematics for circuit description.

See section 30 in the Service Manual for Drive Pump Calibration.
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CODE 50 - DRIVE (CONT’D)

Code 50-35

Code 50-35:
FRONT DRIVE FORWARD ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C352 from the Front Drive Forward Coil.
Check for voltage between C352, pin 1, wire 4100

and pin 2, wire 2100 (main frame harness side).

v

\ 4
No Voltage, the
system appears OK.
Replace drive
controller *.

Voltage is present.
Disconnect C350  connector.
Check continuity, C350, pin 21,
wire 4100 to all other pins in
C350.

i v
Continuity. No continuity, the
Repair or replace main circuit appears
frame harness. OK. Replace drive

controller *,

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be four
this time. Probable causes may include: Loose connections, pushed back pins, the controlier, the w

harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-36
N
Code 50-36:
FRONT DRIVE FORWARD ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Disconnect C352 connector. Check continuity, C352
connector on the front drive forward coil (coil side), pin
1 to pin 2. Should read approximately 5.5 Ohms. Also
check continuity between pin 1 and coil case.
—
Ohms check OK. ,
Disconnect C352 from the Front Drive Forward
Coil. Disconnect connector C350. Check
continuity, C350, pin 21, wire 4100 to chassis
ground. Check continuity, C350, pin 21, wire
4100 to all other pins on C350 connector.
v

Low Ohms or
continuity to case.
Replace coil.

No continuity, the
circuit appears
OK. Replace drive

Continuity.
Repair or replace main
frame harness.

controller *,
N
* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may inciude: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
N
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CODE 50 - DRIVE (CONT’D)

Code 50-37

Code 50-37:
FRONT DRIVE REVERSE ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C352 from the Front Drive Reverse Coil.
Check for voltage between C352, pin 3, wire 4140
and pin 4, wire 2140 (main frame harness side).

v

Voltage is present.
Disconnect C350 connector.
Check continuity, C350, pin 31,
wire 4140 to all other pins in
C350.

v

Continuity.
Repair or replace main

4
No Voltage,
the system appears
OK. Replace drive
controller *.

v

No continuity, the
circuit appears
OK. Replace drive
controller *.

frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be found
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wiri

harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-38

Code 50-38:

FRONT DRIVE REVERSE ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Disconnect C352 connector. Check continuity, C352
connector on the front drive reverse coil (coil side), pin
3 to pin 4. Should read approximately 5.5 Ohms. Also
check continuity between pin 3 and coil case.

v

Low Ohms or
continuity to case.
Replace coil.

v

Ohms check OK.
Disconnect C352 from the Front Drive Reverse
Coil. Disconnect connector C350. Check
continuity, C350, pin 31, wire 4140 to chassis
ground. Check continuity, C350, pin 31, wire
4140 to all other pins on C350 connector.

Continuity.
Repair or replace main
frame harness.

v

No continuity,
the circuit appears
OK. Replace drive
controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-39

Code 50-39:
REAR DRIVE PWM ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C354 from the Rear Drive PWM Coil.
Check for voltage between C354, pin 1, wire 4130
and chassis ground (main frame harness side).

'

v * i

Voltage is present. No voltade
Disconnect C350 connector. ge. .
o - Check for voltage, C354, pin 2,
Check continuity, C350, pin 39, wire 2130 to chassis ground
wire 4130 to all other pins in C350. } 9 :
v

v

Voltage is present.
Disconnect C350 connector.
Check continuity, C350, pin 9, wire
2130 to all other pins in C350.

v

No Voltage.
Circuit appears OK.
Replace drive
controller *.

No continuity,
the circuit appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

No continuity,
the circuit appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-41

)
Code 50-41:

REAR DRIVE PWM NO SIGNAL

Referto appropriate electrical schematic for circuit description.

Disconnect C354 from the Rear Drive PWM
Coil. Check for resistance across the PWM coil.

— 1
v Resistance is present

With C354 still disconnected, disconnect
Open. _ C350 connector. Check continuity, C354, pin
Replace coil. 1, wire 4130 to chassis ground. Check

continuity, G354, pin 2, wire 2130 to chassis
ground.

r \ 4

No Continuity Continuity.

N Check continuity, C350, pin 39, Repair or replace main
‘ wire 4130 to chassis ground. frame harness.
Check continuity, C350, pin 9,

wire 2130 to chassis ground.

No con&inuity. y
Check continuity, C350, pin 39, Continuity.
wire 4130 to all other pins in Repair or replace main
C350. Check continuity, C350, pin frame harness.
9, wire 2130 to all other pins in
€350.

A
No continuity,
the circuit appears
OK.Replace drive
controller *.

Continuity.
Repairorreplace main
frame harness.

*If the alarm is intermittent and not on atthe time of testing, the cause of the alarm may notbe found at
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wiring
harness ora combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-42

Code 50-42:
REAR PWM NOT CALIBRATED

Refer to appropriate electrical schematics for circuit description.

See section 30 in the Service Manual for Drive Pump Calibration.
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CODE 50 - DRIVE (CONT’D)

Code 50-43

Code 50-43:
REAR DRIVE FORWARD ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C353 from the Rear Drive Forward Coil.
Check for voltage between C353, pin 1, wire 4150
and pin 2, wire 2150 (main frame harness side).

v
v

Voltage is present.
Disconnect C350 connector.
Check continuity, C350, pin 43,
wire 4150 to all other pins in C350.

No Voltage,
the system appears
OK. Replace drive
controller *,

Continuity.
Repair or replace main

frame harness.

controller *.

No continuity.,
the circuir appears
OK. Replace drive

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT'D)
Code 50-44

Code 50-44:
REAR DRIVE FORWARD ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Disconnect C353 connector. Check continuity, C353
connector on the rear drive forward coil (coil side), pin
1 to pin 2. Should read approximately 5.5 Ohms. Also
check continuity between pin 1 and coil case.

—
Ohms check OK.
Disconnect C353 from the Rear Drive Forward
Coil. Disconnect connector C350. Check
continuity, C350, pin 43, wire 4150 to chassis
ground. Check continuity, C350, pin 43, wire

4150 to all other pins on C350 connector.
v

Low Ohms or
continuity to case.
Replace coil.

No continuity,
the circuit appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-45

Code 50-45:
REAR DRIVE REVERSE ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C353 from the Rear Drive Forward Coil.
Check for voltage between C353, pin 3, wire 4120
and pin 4, wire 2120 (main frame harness side).

Voltage is present.
Disconnect C350 connector.

Check continuity, C350, pin 44,
wire 4120 to all other pins in C350.

v

No Voltage,
the system appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

No continuity,
the circuit appears
OK. Replace drive
controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be

found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-46

Code 50-46:
REAR DRIVE REVERSE ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Disconnect C353 connector. Check continuity, C353
connector on the rear drive reverse coil (coil side), pin
3 to pin 4. Should read approximately 5.5 Ohms. Also
check continuity between pin 3 and coil case.
—
Ohms check OK.
Disconnect C353 from the Rear Drive Reverse
Coil. Disconnect connector C350. Check
continuity, C350, pin 44, wire 4120 to chassis
ground. Check continuity, C350, pin 44, wire
4120 to all other pins on C350 connector.
v

Low Ohms or
continuity to case.
Replace coil.

No continuity,
the circuit appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-47

Repair or replace main
frame harness.

Code 50-47:
TWO SPEED ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C441 from the Two Speed Coil. Check
for voltage between C441, pin A, wire 4970 and pin B,
wire 2970 (main frame harness side).

Voltage is present.
Disconnect C350 connector.

Check continuity, C350, pin 36,
wire 4970 to all other pins in C350.

v

No Voltage,
the system appears
OK. Replace drive
controller *.

Continuity. No continuity,
the circuit appears
OK. Replace drive

controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT'D)
Code 50-48

Code 50-48:
TWO SPEED ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Disconnect C356 connector from the brake solenoid and C441
from the 2 speed solenoid. Now install the C356 connector to
the 2 speed solenoid and C441 connector to the brake
solenoid. Turn the key ON. Is code 50-48 still displayed?
3
Yes.

Disconnect connectors C356
and C441 from the solenoids.
Check continuity between C441,
pin A, wire 4970 and ground.

v

No.
Replace 2 speed
solenoid.

No continuity,
the circuit appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-49

Code 50-49:
BRAKE SOLENOID ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect C356 from the Brake Solenoid Coil.
Check for voltage between C356, pin A, wire 4570
and pin B, wire 2570 (main frame harness side).

Voltage is present.
Disconnect C350 connector.

Check continuity, C350, pin 25,
wire 4570 to all other pins in C350.

v

No Voltage,
the system appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

No continuity,
the circuit appears
OK. Replace drive
controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be

found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - BRAKE SOLENOID ERROR OFF
Code 50-50

Code 50-50:
BRAKE SOLENOID ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Disconnect connectors C356 from the Brake Solenoid
Coil and C441 from the 2 Speed Solenoid Coil. Connect
C356 to the 2 speed solenoid and C441 to the brake
solenoid. Turn the key ON. Is code 50-50 still displayed?

Yes.
Disconnect connectors C356 and C441

from the solenoids. Check continuity,
C356, pin A, wire 4570 and ground.

:

No.
Replace brake
solenoid coil.

No continuity,the

Continuity. ) Ol
circuit appears

Repair or replace
mainframe harness.

OK. Replace drive
controller *,

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-51

Code 50-51:

BRAKE SOLENOID NO SIGNAL

Refer to appropriate electrical schematic for circuit description.

Should read approximately 11.0 Ohms.

Disconnect C356 from the Brake Solenoid Coil.
Check for continuity across the brake solenoid coil.

v
v

Ohms check OK.

continuity, C350, pin 25, wire 4570 to
chassis ground. Check continuity, C350, pin
125, wire 4570 to all other pins in C350.

Also disconnect C350 connector. Check

.

No continuity,
the circuit appears
OK. Replace drive
controller *.

Continuity.
Repair or replace main
frame harness.

Low Ohms or
continuity to case.
Replace coil.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-52

Code 50-52:
BRAKE LIGHT ERROR ON

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C524. Check for voltage on
C524, pin C, wire 6700 (mainframe harness side).

Voltage is present.
Disconnect connector C350 from

the drive controller. Check for
voltage on C350, pin 26, wire 6700.

v
No voltage.

Check for voltage on C524, pin C,

wire 6700 (accessory harness side.

Voltage
Repair or replace
accessory harness.

No voltage,
the circuit appears
OK. Replace drive
controller *.

Voltage
Repair or replace main
frame harness.

No voltage,
the circuit appears
OK. Replace drive
controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-53

a
Code 50-53:
BRAKE LIGHT ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Remove the brake light relay. Disconnect connector
C524. Check for continuity between C524, pin C, wire
6700 (accessory harness side) and ground.

No continuity. Continuity.
Disconnect connector C350 from the drive Repair or replace

controller. Check continuity between accessory harness.
C350, pin 26, wire 6700 and ground.

No continuity,
the circuit appears
OK. Replace drive
controller *.

Contmunty
Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the

controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-54
Code 50-54;
DIFFERENTIAL LOCK ERROR ON
Refer to appropriate electrical schematic for circuit description.

Disconnect C355 connector from the Differential Lock Solenoid.

Disconnect C350 and C114 connectors. Check continuity,
C350, pin 35, wire 4600 to all other pins in C350.

[
No continuity. l
Disconnect  C262 connector. Continuity.
Check continuity (switch side), Repair or replace main
C262, pin 4 to pin 1. Check frame harness.
continuity (switch side), C262, pin
4 to pin 2.
¢ v
No continuity. Contmmty
Check continuity, C114, pin Replace Differential
25, wire 4530 to all other pins Lock Solenoid.
in C114 (cab harness side).
Continuity. No continuity,
Repair or replace cab the circuit appears
harness. OK. Replace drive

controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be foun
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wi

harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-55

/N
Code 50-55:

DIFFERENTIAL LOCK ERROR OFF

Refer to appropriate electrical schematic for circuit description.

Disconnect connectors C355 from the Differential Tilt
Lock Solenoid Coil and C416 from the Work Group
Lockout Solenoid Coil. Connect C355 to the work group
lockout solenoid and C416 to the differential lock
solenoid. Turn key ON. Is code 50-55 still displayed?

!

No.
Replace the differential
tock solenoid.

Yes.
Disconnect C350 from controller and
disconnect C114 connector. Check
continuity, C350, pin 35, wire 4600 to all
other pins in C350. Check continuity, C350,
pin 35, wire 4600 to chassis ground.

v
v
No continuity.
Check continuity, C114, pin
N 26, wire 4590 to all other pins
' ‘ in C114 (cab harness side).
Check continuity, C114, pin

26, wire 4590 to chassis
ground (cab harness side).

.

Continuity.
Repair or replace main
frame harness.

v

Continuity.
Repair or replace cab

No continuity,
the circuit appears
OK. Replace drive
controller *.

harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-56

Code 50-56:
CAN COMMUNICATIONS FAULT
(Drive Controller Is Not Talking To Display Controller)

Refer to appropriate electrical schematic for circuit description.

‘ Check fuse 7 (Drive Controller Power Fuse).w

v

Fuse 7 is OK.
Disconnect C350 connector. Disconnect J5 connector on
the Display Controller. Make sure service tool connector
C254 is disconnected from service tool. Check continuity,
C350, pin 12, wire 9510 to J5, pin B, wire 9520. Check
continuity, C350, pin 22, wire 9610 to J5, pin A, wire 9620.

!
' L

No continuity. Continuity.
Disconnect C114 connector. Check continuity, C350, pin | jCheck continuity, C350, pin 12, wire 9510 to
12, wire 9510 to C114, pin 36, wire 9510 (main frame | |all other pins in C350. Check continuity, C350,
harness side). Check continuity, C350, pin 22, wire 9610 | | pin 22, wire 9610 to all other pins in C350.
to C114, pin 37, wire 9610 (main frame harness side). ¢

' y

No continuity.
Check continuity, C114, pin 37, wire
9610 to all other pins in C114 (cab
harness side). Check continuity,
C114, pin 36, wire 9510 to all other
pins in C114 (cab harness side).

Fuse 7 is bad.
Replace fuse.

Continuity.
Repair or replace main
frame harness.

Continuity.

Check continuity, C114, pin
36, wire 9510 to J5, pin B,
wire 9520 (cab harness
side). Check continuity,
C114, pin 37, wire 9610 to Il
J5, pin A, wire 9620 (cab
harness side).

v
v
Continuity.
Circuit appears OK.
Possible intermittent problem.
Check all connectors for

moisture, corrosion and/or
pushed back pins.

No continuity.
Repair or replace main
frame harness.

No continuity,the circuit
appears OK. Replace
drive controller *.

v

Code remains,
the system appears
OK. Replace
display controller *,

Continuity.
Repair or replace
cab harness.

No continuity.
Repair or replace
cab harness.

Code clears.
Defective drive
controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-57
Code 50-57:
DRIVE CONTROLLER NOT CALIBRATED

Refer to appropriate electrical schematics for circuit description.

This code will clear when all required systems are calibrated.

See the Service Manual, Section 60, for the following calibration
procedures:

Travel Pedal
Brake Pedal
Pump

Angle Sensor
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CODE 50 - DRIVE (CONT’D)
Code 50-58

Code 50-58:

UNCOMMANDED WHEEL SPEED

Refer to appropriate electrical schematic for circuit description.

‘Does alarm occur when the key switch is turned ON.’

Yes.
Replace the drive
controller *.

Are there any PWM "Error
ON" service codes displayed.

No

v

No.
Was the Toolcat towed or
free wheeled down a slope?

Yes.
Trouble shoot PWM
error ON codes.

'
No.
Determine front or rear error condition by placing
the Toolcat on jackstands. Start machine. Place
travel direction control lever (F-N-R) in forward.
Do the front or rear wheels try to rotate?

System is OK.

i
v

Front or rear wheel do
not rotate and the alarm is
displayed, the circuit
appears OK. Possible
controller failure. Repiace
drive controller *.

Partial rotation or hydraulics' load
against brake and generates an alarm.
Possible PWM valve contamination or
failure. Repair or replace PWM valve.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-59

Code 50-59:
FRONT SPEED SENSOR MISSING PULSES

Refer to appropriate electrical schematic for circuit description.

Remove sensor and inspect for debris
build-up or damage to the magnetic disc.

v

No.
Swap out speed sensor.

|

Code clears.
Sensor was
defective.

Clean sensor face
and magnetic pick-up
disc. If disc is damaged -
replace it.

Code remains.
Check C453 connector and
C350 connector for
moisture, corrosion or
pushed back pins.

v

Harness connectors
C453 and C350 or the main
frame harness is damaged.
Repair or replace main
frame harness.

Connectors C453
and C350 appear OK,
the circuit appears OK.
Reptlace drive
controlier *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-60

Code 50-60:
REAR SPEED SENSOR MISSING PULSES

Refer to appropriate electrical schematic for circuit description.

Remove sensor and inspect for debris
build-up or damage to the magnetic disc.

'

No.
Swap out speed sensor.

Clean sensor face
and magnetic pick-up
disc. If disc is damaged -
replace it.

v

Code clears.
Sensor was
defective.

Code remains.
Check C454 connector and
C350 connector for
moisture, corrosion or
pushed back pins.

v

Connectors C45
and C350 appear OK,
the circuit appears
OK. Replace drive
controller *.

Harness connectors
C454 and C350 or the main
frame harness is damaged.
Repair or replace main
frame harness.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-63

Code 50-63:
FRONT ANGLE SENSOR CALIBRATION ERROR

Refer to appropriate electrical schematics for circuit description.

This code will only be active when the controller is replaced. If a new
controller is installed, multiple codes will occur.
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CODE 50 - DRIVE (CONT’D)

Code 50-66

Code 50-66:
REAR ANGLE SENSOR CALIBRATION ERROR

Refer to appropriate electrical schematics for circuit description.

This code will only be active when the controller is replaced. If a new
controller is installed, multiple codes will occur.

30-210-50 Utility Work Machine Electrical System Service Manual



CODE 50 - DRIVE (CONT’D)

Code 50-67

Code 50-67:

FRONT FORWARD NO SIGNAL

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C352 from the
front drive forward coil. Check continuity
between pin 1 and pin 2 of the front
forward drive coil connector.

'

No continuity.

Replace the front
drive forward coll,

)

Continuity.
Disconnect connector C350 from
drive controller. Check continuity
between C350, pin 21, wire 4100
and connector C352, pin 1, wire
4100 (main frame harness side).

'

A

Continuity.
Check for continuity between
connector C350, pin 11, wire 2100
and connector C352, pin 2, wire
2100 (main frame harness side).

No continuity.
Repair or replace the
mainframe harness.

'

No continuity.
Repair or replace the
mainframe harness.

Continuity,
the circuit appears

OK. Replace the
drive controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-68

Code 50-68:
FRONT REVERSE NO SIGNAL

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C352 from the
front drive reverse coil. Check continuity
between pin 3 and pin 4 of the front
reverse drive coil connector.

v
Continuity.
Disconnect connector C350 from the
drive controller. Check for continuity
between C350, pin 31, wire 4140
and connector C352, pin 3, wire
4140 (main frame harness side).

v

No continuity.

Replace the front
drive reverse coll,

v
Continuity.

Check for continuity between

connector C350, pin 41, wire 2140

and connector C352, pin 4, wire

2140 (main frame harness side).

v

No continuity.
Repair or replace the
main frame harness.

No continuity.
Repair or replace the
main frame harness,

Continuity,
the circuit appears

OK. Replace the
drive controller *.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 50 - DRIVE (CONT’D)
Code 50-69

Code 50-69:
REAR FORWARD NO SIGNAL

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C353 from the
rear drive forward coil. Check continuity
between pin 1 and pin 2 of the rear
forward drive coil connector.

.

v
Continuity.

Disconnect connector C350 from the

drive controller. Check for continuity

between C350, pin 43, wire 4150

and connector C353, pin 1, wire

4150 {main frame harness side).

v

No continuity.
Replace the rear
dirve forward coil,

4
Continuity.

Check for continuity between

connector C350, pin 42, wire 2150

and connector C353, pin 2, wire

2150 (main frame harness side).

v

No continuity.
Repair or replace the
main frame harness.

No continuity.
Repair or replace the
main frame harness.

Continuity,
the circuit appears
OK. Replace the
drive controller.

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these probiems.
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CODE 50 - DRIVE (CONT’D)

Code 50-70

Code 50-70:
REAR REVERSE NO SIGNAL

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C353 from the
rear drive reverse coil. Check continuity
between pin 3 and pin 4 of the rear
reverse drive coil connector.

‘
Continuity.
Disconnect connector C350 from the
drive controller. Check for continuity
between C350, pin 44, wire 4120
and connector C353, pin 3, wire
4120 (main frame harness side).

v

No continuity.
Replace the rear
drive reverse coil,

v

h 4

Continuity. No continuity.
Check for continuity between| | Repairorreplace the
connector C350, pin 45, wire 2120 main frame harness.

and connector C353, pin 4, wire
2120 (main frame harness side).

A 4
No continuity.
Repairorreplace the
main frame harness.

Continuity,
the circuit appears
OK.Replace the
drive controller *.

*If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be foun:
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wi
harness ora combination of these problems.
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CODE 50 - DRIVE (CONT’D)

Code 50-99

e
* Code 50-99:
IN CALIBRATION MODE

Refer to appropriate electrical schematics for circuit description.

This code is displayed when performing a drive controller calibration. If this code is displayed and the machine
was not being calibrated, it is likely the operator did a key stroke sequence to initiate calibration. Follow the
correct calibration procedure outlined under service code 50-57 (Drive Controlier Not Calibrated) to complete the
calibration and clear the code.
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CODE 63 - ARM REST (TICS) SWITCH

Code 63-05
Code 63-05:
ARM REST (TICS) SWITCH SHORTED TO BATTERY
Refer to appropriate electrical schematic for circuit description.
Disconnect C264 harness connector
from the arm rest (TICS) switch.
v
v
Code 63-05 remains.
Code 63-05 clears. Disconnect display controller J3
Replace switch. connector. Turn key to ON. Check
J3, pin D, wire 3900 for voltage.
v
Voltage is present. No voltage
Repair or replace present, the circuit
harness. appears OK. Replace
display controller *.
& _
C264
ARM REST (TICS)
SWITCH
HARNESS SIDE

©® BL‘:?CK g
[ | BE [
BE
b LEE]

N

J3 »
BLACK BLAGK GRAY.

B EERE) BN E||DEEREE|(EEEE A ||EE E E @
g R &L e EE DR EEGCE @) (EE @R || EE R (EE
& @ € b
M € E &

-

J3

HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 63 - ARM REST (TICS) SWITCH (CONT’D)

Code 63-06
Code 63-06:
ARM REST (TICS) SWITCH SHORTED TO GROUND
Refer to appropriate electrical schematic for circuit description.
Disconnect C264 harness connector
from the arm rest (TICS) switch.
v
v
Code 63-06 remains.
Code 63-06 clears. Disconnect display controller J3 connector.
Replace switch. Turn key to ON. Check continuity between J3,
pin D, wire 3900 and ground.
v
v .
No continuity.
Continuity. Repair Check continuity between J3,
or replace harness. pin G, wire 4300 and ground.
v
Approximately
Under.10.0k ohms. 14.0k ohms, the
Repair or replace .
circuit appears OK.
harness. X
Replace display
controller *.
5 N
C264
ARM REST (TICS) *
SWITCH e F
HARNESS SIDE DI EE]
© @ BLACK BLACK GRAY
] EEEE® E@@m DEE® \i@@m \IE]IEIIEIE\
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E
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HARNESS SIDE

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 64 - SWITCHED POWER RELAY

Code 64-05

Code 64-05:
SWITCHED POWER RELAY SHORT TO BATTERY

Refer to appropriate electrical schematic for circuit description.

With key switch OFF, remove the
switched power relay. Check relay socket,
pin 5, wire 8000 for 12.0 Volts.

If reading is
approximately 5.0 Volts
and the circuit appears
OK, replace controller.

v
v
12.0 Volts is present.
Check harness for damage.
Check connectors for moisture,
corrosion or pushed back pins.

—

No damaged observed.
Disconnect display controller, J1
connector. Check continuity between J1,
pin K, wire 8000 and all other J1 pins.

I

Damaged or
corrosion. Repair or
replace harness.

\

’ !
Continuity. No continuity, the
Repair or replace circuit appears OK.
harness. Replace display
&tm"er -

=] =]
siaex| || EE
==
Bl
jrmf )
EL‘:CK G;SAY
BE F@@Em
QK {{EE = & X
atsss e
e p— T :
Ju1 % |STARTER Plug || LIGHTS FUEL
HARNESS SIDE | =
e sty .
:é%ﬁg Pﬂf& TI08 -
SWITCHED ¢ 4
POWER ﬂ 5 [ﬁ
RELAY ) 3 5
F 1

* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 64 - SWITCHED POWER RELAY (CONT’D)
Code 64-06

Code 64-06:
SWITCHED POWER RELAY SHORT TO GROUND

Refer to appropriate electrical schematic for circuit description.

With key switch OFF, remove the switched
power relay. Turn key switch to ON.
v
v
Code 64-06 remains.
Check for voltage on relay socket,
pin 5, wire 8000. Reading should be
approximately 5.4 Volts.
!
Less the 5.4 Volts.

Disconnect display controller, J1 connector.

Check continuity between J1, pin K, wire
8000 and ground (with relay removed).

:
; v

No continuity,

Code 64-06 clears,
code 64-07 is now
active. Replace relay.

5.4 Volts
present, the circuit
appears OK. Replace
display controller *,

Continuity. con
Repair or replace the circuit appears
harness OK.Replace display
N_ controller *,
[z]=)]
mfcx
H&|p
Bl
ful ]
J3 Ja J5
BLACK BLACK GRAY
EREEE| |((EEERE||IDDE | |(|ERCE B B0 E &
B HEKY LFE-R DK ElIEIIEIIEI‘ BEHEM) \EEHEDR
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EEEEE !
E
HOEEE | SLow
k- | [saes) | S || usirs
i L=
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) m;en
SWITCHED / 4*
POWER £h
RELAY E:l 3 [:5

F 1
* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be

found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 64 - SWITCHED POWER RELAY (CONT’D)

Code 64-07
N
‘ Code 64-07:
SWITCHED POWER RELAY OPEN CIRCUIT
Refer to appropriate electrical schematic for circuit description.
With key switch OFF, replace the switched power
relay with a new relay. Turn key switch to ON.
-
Code 64-07 remains.
Code 64-07 clears, Turn key switch OFF. Remove
defective relay. switched power relay. Disconnect
display controller, J1 connector. Check
continuity between J1, pin K, wire 8000
and relay socket, pin 2, wire 8000.
No continuity, Continuity,
open. Repair or the circuit appears
replace harness. OK. Replace display
controller *,
@)
) [
NIEE
siack| || EIE
[@]=R
[2]c]
Ja J4 @@
EDEEE lﬁ@m EEEE EEEER CEEELE
BE EQ K BN EEQH)||DEEDK FEEHDK j
OFEEE
= — stanmer|| SO yers || e f
J1 PLUG o) e |
HARNESS SIDE -
SWIEH | g | 0P R8T
Pﬂgfﬁ e W)
SWITCHED 44
POWER il
RELAY zﬂ 3 [h
5
F 1
N * If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be

found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these probiems.
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CODE 65 - WORKGROUP LOCKOUT SOLENOID
Code 65-05

Code 65-05:
WORKGROUP LOCKOUT SOLENOCID SHORT TO BATTERY

Referto appropriate electrical schem atic for circuit description.

Disconnectworkgroup solenoid connector C416. Check
C416 connector, pin A, wire 4410 to ground forvoltage.
-
12.0 Volts is present.
fnspectharness fordamage. Disconnect
display controller, J2 connector. Do

ohmmeter check between J2, pin H,
wire 4410 and all other J2 pins.

v

Novoltage, the
circuitappears OK.
Replace display
controller*.

No continuity.
With J2 still disconnected, disconnect C114
Continuity. Repairor harness connector. With ohmmeter, check
replace harness. between connector C114, pin 22, wire 4410
and all other C114 pins (with workgroup
solenoid still removed), Check both sides of
~ harness connector C114 (male and female

sides).
v

No continuity,
the circuitappears
OK.Replace dtsplay
controller *

Continuity. Repairor
replace harness.

C416 @[
WORKGROUP
SOLENOID
HARNESS SIDE sihex :-1-
sa|
— HE

' 1 It
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*Ifthe alarm is intermittentand noton atthe time of tesiing, the cauvse of the alarm may notbe found at
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wiring
harness ora combination of these nroblems.
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CODE 65 - WORKGROUP LOCKOUT SOLENOID (CONT’D)

Code 65-06

Code 65-06:
WORKGROUP LOCKOUT SOLENOID SHORT TO GROUND

Refer to appropriate electrical schematic for circuit description.

Disconnect connector C355 from the
Differential Tilt Lock Solenoid and C416 from
the Work Group Lockout Solenoid. Connect
C355 to the work group lockout solenoid and
C416 to the differential lock solenoid. Turn the
key On. Is code 65-06 still displayed?

v

Yes.
Check continuity between C416,
pin A, wire 4330 and ground.
—
No continuity.
Disconnect connector C114. Check

continuity between C114, pin 22, wire
4410 and ground (cab harness side).

v

No continuity,
the circuit appears
OK. Replace display
controller *.

No.
Replace the work
group lockout
solenoid.

Continuity.
Repair or replace
mainframe harness.

Continuity.
Repair or replace
cab harness.

Cc416
WORKGROUP /
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HARNESS SIDE
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 65 - WORKGROUP LOCKOUT SOLENOID (CONT’D)

Code 65-07
Code 65-07: .
WORKGROUP LOCKOUT SOLENOID OPEN CIRCUIT
Referto appropriate electrical schem atic for circuit description.
Disconnect workgroup solenoid connector
C416. With an ohmmeter, check across
solenoid coit wires forapproximately 8.0 ohms.
—
. Solenoid 0K.
00%?]n;§|e]200;d With an ochmmeter, check across connector
P Nep C416, pin A, wire 4410 to ground. Should be
solenoid. .
approximately 3.2k ohms.
—
Resistance is Resistance incorrect.
correct, the circuit Disconnect display controller J2 connector. W ith
appears 0K. Replace an ohmmeter, check between J2, pin H, wire 4410
display controller *, and solenoid connector C416, pin A, wire 4410.
v
‘ Continuity, the
Open.Repairor circuitappears OK.
feplace harness. Heplace d|sp|ay
controller .
O
C416
WORKGROUP
SOLENOID
HARNESS SIDE sk
- 3 EL) 45
mmm” ONEEE| EEEEm
EIIEHD. BEB0OE] (BEHEHE

- _/

EEEEE
[ [ 10 6

g |
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*lfthe alarm is intermittentand noton atthe time of testing, the cause of the alarm may not be found at
this time. Probable causes may include: Loose connections, pushed back pins, the controller, the wiring
harness oracombination of these problems.
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CODE 69 - TICS RELAY
Code 69-05

h Code 69-05:
TICS RELAY SHORT TO BATTERY

Refer to appropriate electrical schematic for circuit description.

With the key switch OFF, remove the TICS relay.
Check relay socket, pin 5, wire 3930 for 12.0 Volts.
=
12.0 Volis present.
Check harness for damage,

check connectors for moisture,
corrosion or pushed back pins.

—
No damage observed.

Disconnect display controller J2 connector.
Check for 12.0 Volts at J2, pin D, wire 3930.

v

If reading is
approximately 5.0 Volts,
the circuit appears OK.
eplace display controller *

Damaged or
corrosion. Repair or
replace harness.

12.0 Volts.
Harness has a short
to power, repair or
replace harness.

No 12.0 Volts, the
circuit appears OK.
Replace display
controller *.
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N * If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be

found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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CODE 69 - TICS RELAY (CONT’D)

Code 69-06
Code 69-06: N
TICS RELAY SHORT TO GROUND
Refer to appropriate electrical schematic for circuit description.
With the key switch OFF, remove the
TICS relay. Turn key switch to ON.
)
Code 69-06 clears. Code 69-06 remains.
. Check for voltage on relay socket,
Code 69-07 is now pin 5, wire 3930. Reading should
tive. lay. - :
active. Replace relay be approximately 5.4 Voits.
v
the circuit appears Remove display controller J2 connector.
OK. Replace display Check continuity at J2, pin D, wire 3930 to
controlier *. ground (with TICS retay removed).
No continuity, L
/ open, the circuit Continuity.
appears OK. Replace Repair or replace -
display controller *, harness.
) -
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
NS

controller, the wiring harness or a combination of these problems.
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CODE 69 - TICS RELAY (CONT’D)

Code 69-07

Code 69-07:
TICS RELAY OPEN CIRCUIT

Refer to appropriate electrical schematic for circuit description.

With the key switch OFF, remove the TICS relay
and install new relay. Turn key switch to ON.
—
Code 69-07 remains.
Code 69-07 clears. Remove display controller J2 connector.
Defective relay. Check continuity between J2, pin D, wire

3930 and relay socket, pin 5, wire 3930
(with TICS relay removed).

'

Continuity, the circuit
appears OK. Replace
display controiler *.

No continuity,
open. Repair or
replace hamness.
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* If the alarm is intermittent and not on at the time of testing, the cause of the alarm may not be
found at this time. Probable causes may include: Loose connections, pushed back pins, the
controller, the wiring harness or a combination of these problems.
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