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Warnings and Cautions

Warnings and Cautions

| A WARNING ]

Follow the specified procedures in the indicated order to avoid personal injury

| A CAUTION ]

Follow the specified procedures in the indicated order to avoid equipment malfunction or damage
Note: Additional relevant information not covered in the service procedure.

| A WARNING ]

Before starting a vehicle:
1. Sitin the driver's seat
2. Place shift lever in neutral

3. Set the parking brake

Before working on a vehicle or leaving the cab with engine running:
4. Place shift lever in neutral
5. Set the parking brake
6. Block the wheels

When parking the vehicle or leaving the cabh:
7. Place shift lever in neutral

8. Set the parking brake

[ A CAUTION |

Do not release the parking brake or attempt to select a gear until the air pressure is at the correct level.

To avoid damage to the transmission during towing:
9. Place shift lever in neutral
10. Lift the drive wheels off of the ground or disconnect the driveling

Do not operate vehicle if alternator lamp is lit or if gauges indicate low voltage.
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General Information

Suggested Tools

Air Gauges
e 2(0-100) PSI Air Gauges

Volt/Ohm Meter
« SPX/Kent-Moore 1 (800) 328-6657
e P/N 5505027
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PC-based Service Tool “ServiceRanger”
e (Contact your OEM

Data Link Tester
e Eaton Service Parts 1 (800) 826-4357
e P/N MF-KIT-04

Shift Lever Tester
Eaton Service Parts 1 (800) 826-4357
e P/N691795

Eaton Test Adapter Kit
«  SPX/Kent-Moore 1 (800) 328-6657
e P/NJ-43318

6-Pin Deutsch Diagnostic Adapter
¢ SPX/Kent-Moore 1 (800) 328-6657
¢ P/N J-38500-60A

For more information call 1-800-826-HELP (826-4357)
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General Information

Transmission Models Included

6-Speed 6-Speed ASW

) = |

OV = 3

7-Speed

10-Speed
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General Information

Diagnostic Procedure

Follow the flow cart below for all AutoShift failures. Perform tests and procedures as directed by the flowchart.

Key on.

'

Retrieve active codes. Note: Scan tool
or P.C. may be required if service light
is not avialable.

D
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» Perform Electrical System Pretest

» Refer to the Fault Code Isolation

YES Procedure Index to select a Fault
Code Isolation Procedure

Active codes?

Observe Gear Display

Can a solid "N"
be observed in
Gear Display ?

¢ Perform Power-Up Sequence Test]

Will engine crank ?

¢ Perform Front Box Control Test

* Perform Gear Display Test

Retrieve Inactive Codes. ‘

¢ Record and clear codes

¢ Perform Driving Technique to reproduce
the inactive fault code

Perform Electrical System Pretest
Perform Air Pretest

Refer to the Fault Code Isolation
Procedure Index to select

a fault code isolation procedure

Inactive Codes?

Perform Electrical System Pretest

Perform Air Pretest

Perform Power-Up Sequence Test

Refer to Symptom-Driven Diagnostics

Table to select a symptom isolation procedure

"y

’ Test complete. ‘
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General Information

Fault Code Retrieval/Clearing

Retrieving Fault Codes

Retrieve fault codes by enabling the system’s self-diagnostic mode.

Note: You can also use a PC- based service tool, such as the ServiceRanger to retrieve fault codes.

1.
2.
3.

1-4

Place the shift lever in neutral.
Set the parking brake.

Turn the ignition key on but do not start the engine. If the engine already running, you may still retrieve codes, however,
do not engage the starter if the engine stalls.

To Retrieve Active Codes: Start with the key in the on position. Turn the key off and on two times within five seconds
ending with the key in the on position. After five seconds, the service lamp begins flashing two-digit fault codes. If no
faults are active, the service light will flash code 25 (no codes).

2 times
off /\on
7

To Retrieve Inactive Codes: Start with the key in the on position. Turn the key off and on four times within five seconds
ending with the key in the on position. After five seconds, the service lamp begins flashing two-digit fault codes. If no
faults are active, the service light will flash code 25 (no codes).

4 times

o @ on

Observe the sequence of flashes on the indicator lamp and record the codes. A one to two second pause separates each

stored code, and the sequence automatically repeats after all codes have been flashed.
1 Flash 3 Flashes 2 Flashes 1 Flash

poet T — P
Short Long Pause Short
)

pause (3-4 sec pause
(1/2 sec) (1/2 sec)
Code 13 Code 21



General Information

Clearing Fault Codes

The following procedure clears all inactive fault codes from the ECU’s memory. Active fault codes are automatically cleared when
the fault has been corrected.

Note: You may use a PC-based Service Tool, such as ServiceRanger, to clear fault codes.

Place the shift lever in neutral.
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Set the parking brake.

Turn the ignition key on but do not start the engine.

el

Start with the key in the on position. Turn the key off and on six times within five seconds ending with the key in the on
position.

6 times

off A on
@

Note: If the codes have been successfully cleared, the service lamp will come on and stay on for five seconds.

78\

5. Turn key off and allow the system to power down.
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General Information

Driving Techniques

Fault
Codes

PID

SID

FMI

Description

Type of Code

Driving Technique

1

254

12

Shift Control

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat and vibration.

12

233

12

Transmission
Controller

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat and vibration.

14

18

2,4,5

Invalid lever Po-
sition Test

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat and vibration.

16

248

Eaton  Propri-
etary Link (EPL)

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat and vibration.

17

237

3,4

Start Enable Re-
lay Coil

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat and vibration.

25

NO CODES

26

55

10

Clutch Slip

Component

Operate the vehicle under load in highest gear
possible with engine speed above 1500 rpm. At a
steady speed, quickly and fully press the throttle.
The failure is detected when clutch slip occurs.

27

55

Clutch
gagement

Disen-

Component

Operate the vehicle. If the fault is present, the
system should automatically detect the problem
and set the code. If the fault is not present, oper-
ate the vehicle and attempt to duplicate the driv-
ing conditions that triggered the fault code.
Possible triggers include heat, vibration and ag-
gressive stops.
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General Information

Fault
Codes

PID

SID

FMI

Description

Type of Code

Driving Technique

28

52

3,4,5,7

Clutch  System
Fault

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include low clutch fluid level, heat and vi-
bration.

31

218

3,4

Momentary Ig-
nition Interrupt
Relay

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. This fault is only detected during system
power-up. If the fault is not present at power-up,
operate the vehicle and attempt to duplicate the
driving conditions that triggered the fault code.
Possible triggers include heat, vibration.

32

62

Switched Volt-
age Supply

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

33

168

Battery Voltage
Supply

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

35

231

J1939 Data Link

System

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration, and varying lev-
els of throttle demand. It may take up to 75 sec-
onds to set this fault.

41

56

Range Failed to
Engage

System

Operate vehicle and perform several range up-
shifts and downshifts. The failure is detected af-
ter five consecutive attempts to complete the
same type of range shift. Several shifts (ten or
more) may be necessary before the controller
confirms the failure.

42

61

Splitter failed to
Engage

System

Operate vehicle and perform several range up-
shifts and downshifts. The failure is detected af-
ter five consecutive attempts to complete the
same type of range shift. Several shifts (ten or
more) may be necessary before the controller
confirms the failure.

1-7
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General Information

Fault
Codes

PID

SID

FMI

Description

Type of Code

Driving Technique

43

35, 36

3,4,5

Range Valve

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

44

53

3,4,5

Inertia  Brake
Solenoid Coil

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

46

37,38

3,4,5

Splitter Valve

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

51

60

N
—_ W

Rail Select Sen-
sor

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

52

59

2,3,4

Gear Select

Sensor

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

56

161

2,5

Input Shaft
Speed Sensor

Component

Select a forward gear and drive at a steady speed
no slower than 10 MPH. It may be necessary to
operate the vehicle for a prolonged period of time
if the cause of the failure is related to heat and vi-
bration.

o7

160

Main Shaft
Speed Sensor

Component

Select a forward gear and drive at a steady speed
no slower than 10 MPH. It may be necessary to
operate the vehicle for a prolonged period of time
if the cause of the failure is related to heat and vi-
bration.

58

191

Output  Shaft
Speed Sensor

Component

Select a forward gear and drive at a steady speed
no slower than 10 MPH. It may be necessary to
operate the vehicle for a prolonged period of time
if the cause of the failure is related to heat and vi-
bration.
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General Information

Fault
Codes

PID

SID

FMI

Description

Type of Code

Driving Technique

61

39

5,6

Rail Select Mo-
tor

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

63

40

56

Gear Select Mo-
tor

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

65

251

Logic Power

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.

71

60

Stuck Engaged

System

Engage Low gear and allow the vehicle to slowly
move forward. While the vehicle is in motion,
move the shift lever to reverse Low and slowly
bring the vehicle to a stop. The vehicle will shift
into reverse Low. Several shifts (ten or more)
may be required before controller confirms the
failure.

72

59

Failed to Select
Rail

System

Complete several shifts while the vehicle is in
motion, including selections from neutral. Also
allow the transmission to complete several auto-
matic shifts.

73

58

Failed to Engage
Gear

System

Complete several shifts while the vehicle is in
motion, including selections from neutral. Also
allow the transmission to complete several auto-
matic shifts.

74

54

Failed to Syn-
chronize

System

Operate vehicle and perform several range up-
shifts and downshifts in the top gears. If this
does not set the code, then perform the follow-
ing. With vehicle stopped, select a drive gear and
fully depress clutch pedal. Return transmission
to neutral. Repeat several times.

83

18

14

Shift Lever
Missing

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible

triggers include heat, vibration.
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General Information

Fault
Codes

PID

SID

FMI

Description

Type of Code

Driving Technique

9

236

Power Connec-
tion

System

Key off. If the fault is present, the system will au-
tomatically detect the problem during system
calibration and set the code inactive. Possible
triggers include corrosion on main battery power
and ground.

92

168

14

Weak
Voltage

battery

System

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include, weak vehicle charging system
or battery integrity.

93

231

14

Loss of engine
J1939 commu-
nication

System

Key on. If the fault is present, the system should
automatically detect the problem and set the
code. If the fault is not present at key on, operate
the vehicle and attempt to duplicate the driving
conditions that triggered the fault code. Possible
triggers include heat, vibration.
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General Information

Fault Code Isolation Procedure Index

Fault PID SID FMI Description Type of Code Page Number
Codes
11 254 12 Shift Control Component 2-17
12 233 12 Transmission Controller Component 2-19
14 18 2,4,5 Invalid lever Position Component 2-21
16 248 2 Eaton Proprietary Link (EPL) Component 2-29
17 237 3,4 Start Enable Relay Coil Component 2-37
25 No Codes
26 95 10 Clutch Slip Component 2-43
27 95 7 Clutch Disengagement Component 2-45
28 92 3,4,5,7 | Clutch System Fault Component 2-47
31 218 3,4 Momentary Engine Ignition Interrupt Relay | Component 2-53
32 62 4 Switched System Voltage Component 2-59
33 168 4 Battery Voltage supply Component 2-65
35 231 2 J1939 Data Link System 2-69
41 56 7 Range Failed to Engage System 2-77
42 61 7 Splitter Failed to Engage System 2-81
43 35, 36 3,4,5 Range Valve Component 2-85
44 53 3,4,5 Inertia Brake Solenoid Coil Component 2-89
46 37, 38 3,4,5 Splitter Valve Component 2-93
51 60 2, 3, 4, | Rail Select Sensor Component 2-97
10
52 59 2,3,4 Gear Select Sensor Component 2-103
56 161 2,5 Input Shaft Speed Sensor Component 2-109
o7 160 2 Main Shaft Speed Sensor Component 2-113
58 191 2 Output Shaft Speed Sensor Component 2-117
61 39 56 Rail Select Motor Component 2-121
63 40 56 Gear Select Motor Component 2-127
65 251 4 Logic Power Component 2-133
71 60 7 Stuck Engage System 2-141
72 99 7 Failed to Select Rail System 2-147
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General Information

Fault PID SID FMI Description Type of Code Page Number
Codes

73 58 7 Failed to Engage Gear System 2-151

74 54 7,10,12 | Failed to Synchronize System 2-155

83 18 14 Shift Lever Missing System 2-163

91 236 5 Power Connection System 2-165

92 168 14 Weak System Battery Voltage System 2-169

93 231 14 Loss of J1939 Communication from the En- | System 2171

gine
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General Information

Symptom-Driven Diagnostics Index

Symptom

Isolation Procedure

Page Number

Electrical System Test

Electrical System Test

3-1

Gear display shows a dash Front Box Control Test 3-15
Gear display not working Gear Display Power Supply Test 3-21
Engine starting system complaint Start Enable Relay Test 3-27
AutoShift will not engage a gear AutoShift Will Not Engage A Gear Test 3-33
UltraShift DM will not engage a gear UltraShift DM Will Not Engage A Gear Test 3-43
UltraShift ASW will not engage a gear UltraShift ASW Will Not Engage A Gear Test 3-53
No J1587 communications J1587 Data Link Test 3-59
Unsatisfactory range shift Range System Test 3- 67
Unsatisfactory splitter shift Splitter System Test 3-71
Unable to shift transmission with up/down buttons Up/Down Button Test 3-75
UltraShiftDM shift complaint UltraShift DM Shift Complaint Test 3-77
UltraShift ASW shift complaint UltraShift ASW Shift Complaint Test 3-85
UltraShift ASW clutch engagement complaint UltraShift ASW Clutch Engagement Test 3-93
Transmission air leak Transmission Air Leak Test 3-97
No lights on shift lever Shift Lever Back Light Test 3-103
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Fault Isolation Procedures

Electrical System Pretest

Overview Required Tools

. e Basic Hand Tools
The test does not relate to any specific fault code, but must be

completed before performing Fault Code Isolation Table pro- *  Eaton Test Adapter Kit
cedures. The pretest verifies the batteries are fully charged. e Digital Volt/Ohm Meter
Detection Troubleshooting Guide

e Battery Load Tester
There is no detection process specifically for the basic electri- .
cal supply. However, failures of this type are generally Possible Causes
detected by the transmission or driver as some other type of

fault code or symptom.
Fallback

This pretest can be used for any of the following:
e Low Batteries
e Starter/Battery connections

There is no fallback for the electrical pretest, however, it may
effect other systems.

VOLTS

A\ [

coMm V

©
U
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Fault Isolation Procedures

Electrical System Pretest

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery and inline
fuse holder connections for in-
tegrity.

3. Measure voltage across—pm  If voltage is 11 to 13 volts on a 12
batteries. volt system or

22to 26 ona 24 volt system —p»  Go to Step B.

If voltage is outside of range —pm  Repair or replace batteries and
charging system as required.
Repeat this step.
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G Procedure Condition Action

1. Key off.

2. Load Test the Bat- If the batteries maintain Test Complete.
terys. the specified load

If the batteries fail the Replace the damaged battery/s and
load test ’ repeat this step.
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Fault Isolation Procedures

Power-Up Sequence Pretest

Overview Required Tools
e Basic Hand Tools

A failure during the self-check indicates a failure of the Shift ,
e  Eaton Test Adapter Kit

Control.
. e Digital Volt/Ohm Meter
Detection
*  Troubleshooting Guide
The power-up self-check is performed automatically each Possible Causes

time the key is turned on. Turn the key on and watch the ser-
vice lamp. If power-up stops with the service lamp constantly This test can be used for the following:
on, or it never comes on, self-check has failed. Shift Control

. i r

Fallback e Vehicle Harness

If self-check fails, the product cannot perform any operations.

Side view
of pushbutton
shift control

[ \

Transmission controller
30-way connector r————

VOLUMI

Top view ||
of pushbutton oV

shift control

=

ssssssssssss

Hm

DI(E)

Pushbutton Shift Control Eaton Shift Lever
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Fault Isolation Procedures

Power-Up Sequence Pretest

m Procedure

Condition Action |
1. Is vehicle equipped with —pm  If vehicle is not equipped —p»  Go to Step B.
a Shift Lever? with a Shift Lever
If vehicle is equipped with a — g Go to Step D.
Shift Lever
Condition Action |

NG Procedure

1. Keyon.

2. Observe service lamp. — g

Note: If service lamp is flashing,
go to Diagnostics Proce-
dure (page 1-2).

If service lamp lights for one —
second and turns off

If service lamp never comes — g
on

If service lamp is on steady —

Test complete.

Go to Step C.

Replace Shift Control.

this step.

Repeat

2-4
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Fault Isolation Procedures

Power-Up Sequence Pretest, continued

m Procedure Condition Action

1. Key off.

2. Disconnect Shift Gontrol 30-way
connector.

3. Key on.

4. Measure voltage be- —p»  If voltage is within 1 volt of —pm  Replace Shift Control. Go to
tween Shift Control 30- battery voltage Step B.
way pins G1 and K3.

If voltage is outside of range —pw N0 ignition power. Repair igni-
tion power supply to transmis-
sion. Go to Step B.

’
3 2 1
==
sis
]

m Procedure Condition Action

1. Is vehicle equipped with — g If Eaton Shift Lever —p GotoStepE.
an Eaton supplied Shift
Lever or an OEM sup-
plied Shift Lever?

If OEM Shift Lever —p GotoStepl.
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Fault Isolation Procedures

Power-Up Sequence Pretest, continued

m Procedure Condition Action

1. Key on.

2. Observe service lamp. —p  If service lamp lights for one —pm  Test complete.
second and turns off
Note: If service lamp is
flashing, go to Di-
agnostics  Proce-
dure (page 1-2).

If service lamp never comes —p»  Go to Step F.
on

If service lamp is on steady — g GO to Step H.
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Fault Isolation Procedures

Power-Up Sequence Pretest, continued

m Procedure Condition Action

1. Key off.
2. Locate Shift Control.

3. Disconnect Shift Control 30-way

connector.
4. Place a jumper across —pm If service lamp turns on — = Replace Shift Control. Go to
Shift  Control 30-way Step E.
connector pins J1 and
H2.

If service lamp never comes — p» GO 10 Step G.
on




Fault Isolation Procedures

Power-Up Sequence Pretest, continued

m Procedure Condition Action |

1. Key off.

2. Disconnect Shift Lever 8-way
connector.

3. Measure resistance between:

e Shift Control 30- __, If resistance between pins H2 and 6
way pin H2 and is 0 t0.3 ohms and
Shift Lever 8-way
connector pin 6

e Shift Control 30-
way connector pin

H2 and ground.
If resistance between pin H2 — g Replace Shift Lever. Go to Step
and ground is 10K ohms or E. o
open circuit [OL] =
If any of the above condi- — e  Repair OEM harness between g
tions are not met Shift Control and Shift Lever. Go 2
to Step E. S
-
=
(x]
2
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Fault Isolation Procedures

Power-Up Sequence Pretest, continued

m Procedure Condition Action

1. Key on.
2. Locate Shift Control.
3. Disconnect Shift Control —  If service lamp turns off —» Replace Shift Control. Go to

30-way connector. Step E.

If service lamp remainson —pm  Repair OEM harness as required.
Go to Step E.

m Procedure Condition Action

1. Key off.

2. Locate service lamp connector on
OEM harness.

3. Measure voltage across pins A &
B on service lamp connector.

4. Key on. —» If voltage is within 2 volts of —pm  Test complete.
battery voltage for one sec-
ond, then 0 volts

If no voltage is measured —pm GO to Step J.

If voltage is within 2 volts of —pm  Go to Step K.
battery voltage continuously
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Fault Isolation Procedures

Power-Up Sequence Pretest, continued

G Procedure Condition Action |

1. Key off.

2. Locate Shift Control.

3. Disconnect Shift Gontrol 30-way
connector.

4. Place a jumper across Shift Con-
trol 30-way connector pins J1
and H2.

5. Key on.

6. Measure voltage across —pm  If voltage is within 2 volts of —pe-  Replace Shift Control. Go to
service lamp connector. battery voltage Step I.

If no voltage is measured — g Repair OEM harness as required.
Go to Step I.
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Fault Isolation Procedures

Power-Up Sequence Pretest, continued

m Procedure Condition Action

1. Key on.
2. Locate Shift Control.

3. Disconnect Shift Gontrol 30-way
connector.

4. Measure voltage across —pm  If novoltage is measured —p»  Replace Shift Control. Go to
service lamp connector Step I.
pins A and B.

If voltage is within 2 volts of — g  Repair OEM harness as required.
battery voltage Go to Step I.

@)
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Fault Isolation Procedures

Power-Up Sequence Pretest, continued
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Fault Isolation Procedures

Air Pretest

Overview

The pretest does not relate to any specific fault code, but must
be completed before performing Fault Code Isolation Table
procedures. The pretest verifies that the basic air input is OK
before testing individual system functions.

Detection

There is no detection process specifically for the basic air
supply. However, failures of this type are generally detected by
the transmission or driver as some other type of fault code or
symptom.

Fallback

There is no fallback mode for air pretest, however, it may
effect other systems.

Required Tools
»  Basic Hand Tools
e (0-100 PSI Air Pressure Gauge
e Troubleshooting Guide

Possible Causes

This pretest can be used for any of the following:
e Low Air Pressure
*  Contaminated Air
e Air Filter / Regulator

17~ 1

,,/[

Air filter/regulator

= 9 ",:!“J I N '!" A

l’ A
X //
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Fault Isolation Procedures

Air Pretest

m Procedure Condition Action |

1. Key off.

2. Install a 0-100 PSI air pressure
gauge in the regulated test port of
the air filter / regulator.

3. Start engine and allow air pres-
sure to build to governor cut-off.

4. Monitor the vehicle air—pm  If air pressure cuts off at 90— g  Go to Step B.
pressure gauge on the to 120 PSI
dash.

If air pressure is outside of—pm  Repair vehicle air system as re-
range quired. Repeat this step.

Regulated test port
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G Procedure Condition Action

1. Key off.

2. Monitor the vehicle air—pm  If vehicle maintains air pres—pw GO to Step C.
pressure gauge on the sure
dash.

If vehicle loses air pressure — g Repair vehicle air system as re-
quired. Repeat this step.
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Fault Isolation Procedures

Air Pretest , continued

m Procedure Condition Action

1. Read air pressure—pm If air pressure is 5510 65 PSI. —p»  Test complete.
gauge installed at the regulat-
ed port.

If air pressure is outside of—pm GO to Step D.
range.

m Procedure Condition Action |

1. Remove air supply line to—pm  If air flows from the supply—p»  Repair Air Filter / Regulator.
the air filter /regulator line Go to Step C.
and check airflow.

If air does not flow from the— g Repair vehicle air supply to the
supply line regulator. Go to Step C.
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Fault Isolation Procedures

Air Pretest , continued
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Fault Isolation Procedures

Component Code: 11
(SID 254, FMI 12)
Shift Control

Overview Required Tools
e Basic Hand Tools

This fault code indicates an internal failure of the Shift Con- ) )
e Troubleshooting Guide

trol.

Detection Possible Causes

The Shift Control checks the program memory every time the 1 1is fault code can be caused by any of the following:
key is turned on. If the Shift Control is able to detect a failure e Improper Configuration Software

within its own memory, it sets this fault code. «  Shift Control

Fallback

This fault causes an In Place fallback while moving and a self-
check failure if it occurs during power-up.

Side view
of pushbutton
shift control .
U U
Transmission controller
30-way connector _
L
)
Top view ||
of pushbutton o))
shift control =) "
N alt
[
. S E:T-N
Pushbutton Shift Control
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Fault Isolation Procedures

Code 11 (SID 254, FMI 12), Shift Control Test

m Procedure Condition Action

1. Key on.

2. Retrieve Codes (see —p» If code 11 is active — = Replace Shift Control.
page 1-4)

If code 11 is inactive —p Testcomplete.
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Fault Isolation Procedures

Component Code: 12
(SID 233, FMI 12)
Transmission Controller

Overview Required Tools
e Basic Hand Tools

This fault code indicates an internal failure of the Transmis- ) )
e Troubleshooting Guide

sion Controller.

Detection Possible Causes

The Transmission Controller checks the program memory This fault code can be caused by any of the following:
every time the key is turned on. If the transmission is able to e Improper Configuration Software

detect a failure within its own memory, it sets this fault code. e Transmission Controller

Fallback

This fault causes an In Place fallback while moving and a fail-
ure during system initialization.

Transmission
controller
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Fault Isolation Procedures

Code 12 (SID 233, FMI 12), Transmission Controller Test

m Procedure Condition Action |

1. Key on.
2. Retrieve codes (see— g If code 12 is active — p Replace Transmission Control-
page 1-4) ler.

If code 12 is inactive —p Testcomplete.
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Fault Isolation Procedures

Component Code: 14
(SID 18, FMI 2,4,5)
Invalid Lever Position

Overview

This fault code indicates an electrical failure of the Eaton Shift
Lever or OEM Shift Lever.

Detection

Starting at key-on and throughout operation, the Shift Control
constantly measures the feedback from the Shift Lever circuit.
If the feedback is out of range, the fault is set. This type of fail-
ure represents a short to battery, short to ground, or open cir-
cuit.

Fallback

This fault causes a downshift only fallback.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
o Shift Stalk Tester
¢ Troubleshooting Guide
»  PC-based Service Tool

Possible Causes

This fault code can be caused by any of the following:
e Eaton Shift Lever or OEM Shift Lever
e OEM Harness
e Shift Control

Shift Lever
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Fault Isolation Procedures

Code 14 (SID 18, FMI 2,4,5), Invalid Lever Position Test

m Procedure Condition Action |

1. Is vehicle equipped with —pm If Eaton Shift Lever —p Goto Step B.
an Eaton supplied Shift
Lever or an OEM sup-
plied Shift Lever?

If OEM Shift Lever —p GotoStepF.

G Procedure Condition Action |

1. Key off.

2. Disconnect Shift Lever 8-way
connector.

-

3. Connect Shift Lever tester to the g

8-way Shift Lever harness. ;_"

4. Connect PC-based Service Tool %

to diagnostic port. =

-

5. Key on. 3

o

6. Select Monitor Data. 1

{—

7. Observe  transmission —pm  If transmission range at- —p»  Replace Shift Lever (Only if A
range attained. tained equals neutral Fault Code is Active). Go to

Step V.

If transmission range at- —pm  Go to Step C.
tained does not equal neutral
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Fault Isolation Procedures

Code 14 (SID 18, FMI 2,4,5), Invalid Lever Position Test, continued

m Procedure

Key off.

2-23

Condition Action

1.
2.
3.

Locate Shift Control.

Disconnect Shift Control 30-way

connector.

Measure resistance between:

Shift Control 30- — g
way pin D1 and

Shift Lever 8-way
connector pin 1

Shift  Control 30-
way connector pin
D1 and ground

If resistance between pins D1 and 1
is 0 to .3 ohms and

If resistance between pin D1 —pm  Go to Step D.
and ground is 10K ohms or
open circuit [OL]

If any of the above condi- —p»  Repair harness between Shift
tions are not met Control and Shift Lever. Go to
Step V.




Fault Isolation Procedures

Code 14 (SID 18, FMI 2,4,5), Invalid Lever Position Test, continued

m Procedure

Condition

Action

1.
2.

Key off.

Disconnect Shift Control 30-way
connector.

Measure resistance be- —pm  If resistance between pins D2 and 8
tween:

Shift Control 30-
way pin D2 and
Shift Lever 8-way
connector pin 8

Shift  Control 30-
way connector pin
D2 and ground

is 0 to .3 ohms and

If resistance between pin D2 — g
and ground is 10K ohms or
open circuit [OL]

If any of the above condi- —pm-
tions are not met

Go to Step E.

Repair harness between Shift
Control and Shift Lever. Go to

Step V.
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Fault Isolation Procedures

Code 14 (SID 18, FMI 2,4,5), Invalid Lever Position Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect Shift Gontrol 30-way
connector.

3. Measure resistance be- —pm  If resistance between pins D3 and 2
tween: is 0 to .3 ohms and

e Shift Control 30-
way pin D3 and
Shift Lever 8-way
connector pin 2

e Shift Control 30-
way connector pin
D3 and ground

If resistance between pin D3 —pm»  Replace Shift Control.
and ground is 10K ohms or Go to Step V
open circuit [OL]

If any of the above condi- — e  Repair harness between Shift
tions are not met Control and Shift Lever. Go to
Step V

]
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Fault Isolation Procedures

Code 14 (SID 18, FMI 2,4,5), Invalid Lever Position Test, continued

m Procedure

Condition

Action |

1.
2.

Key off.

Disconnect Shift Lever 3-way
connector.

Connect Shift Lever tester to the
3-way Shift Lever harness.

Connect PC-based Service Tool
to diagnostic port.

Key on.
Select monitor data.

Observe  transmission — g
range attained.

If  transmission  range —p»
attained equals neutral

Contact OEM to replace Shift Le-
ver. Go to Step V.

m Procedure

If  transmission  range —p»  Go to Step G.
attained does not equal neu-

tral

Condition Action

1.
2.

Key off.
Locate Shift Control.

Disconnect Shift Control 30-way
connector.

Refer to OEM wiring dia- — e
gram and verify that OEM

wiring between Shift Le-

ver and Shift Control is
correct.

If OEM wiring checks out —
good

If OEM wiring does not —pm
check out good

Replace Shift Control Go to
Step V

Repair OEM harness between
Shift Control and Shift Lever. Go
to Step V

2-26
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Fault Isolation Procedures

Code 14 (SID 18, FMI 2,4,5), Invalid Lever Position Test, continued

m Procedure

2-27

Condition Action
1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see —pmw  If N0 codes — = Testcomplete.
page 1-4)
If code 14 appears — = Returnto Step A to find error in

If code other than 14 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 14 (SID 18, FMI 2,4,5), Invalid Lever Position Test, continued
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Fault Isolation Procedures

Component Code: 16
(SID 248, FMI 2)
Eaton Proprietary Link (EPL)

Overview

This fault code indicates that the Shift Control and the Trans-
mission Controller are unable to communicate.

Detection

Starting at key-on and throughout operation, the Shift Control
constantly monitors the communication with the Transmis-
sion Controller. If a communication fault occurs for more than
five seconds, fault code 16 is set.

Fallback

This fault causes an In Place fallback while moving and a fail-
ure during system initialization.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide
» Data Link Tester

Possible Causes

This fault code can be caused by any of the following:
e OEM Harness
*  Transmission Controller
e Shift Control

> a =0
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Vehicle interface
18-way connector

—— EPL Data Link

- 1
7 F2
N = == R ] 1 s B NS

(C1, G2, C3) = Communication from and to the controller

Vehicle bulkhead
connector

Shift control
30-way connector
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test

m Procedure Condition Action

1. Key off.

2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-

sion.
—
If no problem found — p» Goto Step B.
If problem is found — - Repair power/ground path for
the main power supply. Go to
Step V.
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

SCIN: Procedure Condition Action

1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step C.
into Main Power Sup- '
ply 2-way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse .
Main Power Supply 2-Way Connector
i
=5 o= * -0

@ 30 Amp Fuse
I
El
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action |

1. Key off.

2. Disconnect Shift Gontrol 30-way
connector.

3. Disconnect vehicle interface 18-
way connector.

4. Measure resistance between: If resistance between pins F1 and C1
—» is(01t0.3 ohms and

e Shift Control 30-way con-
nector pin F1 and vehicle in-
terface 18-way connector
pin C1

e Shift Control 30-way con-
nector pin F1 and ground

If resistance between pin FI—p»  Go to Step D.
and ground is 10K ohms or
open circuit [OL]

If any of the above conditions— g Repair harness between the
are not met Transmission  Controller and
Shift Control. Go to Step V.
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action
1. Key off.
2. Measure resistance be- — g If resistance between pins F2 and G2
tween: is 0 to .3 ohms and
e Shift Control 30-way con-
nector pin F2 and vehicle in-
terface 18-way connector
pin G2
e Shift Control 30-way con-
nector pin F2 and ground
If resistance between pin F2—pw»  Go to Step E.

and ground is more than 10K
ohms or open circuit [OL]

If any of the above conditions— g
are not met
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Repair harness between the
Transmission  Controller and
Shift Control. Go to Step V.




Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action |

1. Key off.

2. Measure resistance between:

e Shift Control 30- —p» If resistance between pins F3 and C3
way connector pin is 0 to .3 ohms and
F3 and vehicle in-
terface 18-way
connector pin C3

e Shift Control 30-
way connector pin
F3 and ground

If resistance between pin F3—p»  Go to Step F.
and ground is more than 10K
ohms or open circuit [OL]

If any of the above conditions—pm  Repair harness between the
are not met Transmission  Controller and
Shift Control. Go to Step V.

-n
(<Y
[—
—_
73
S
[<Y)
=
(=)
=
-
o
(=]
(x]
(1-)
(=1
[—
-
[1°]
(7]

2-34



Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure

2-35

Condition

Action

1.
2.

Key off.

Reconnect Shift Control 30-
way connector.

Connect jumper wire between
vehicle interface 18-way con-
nector pin A3 and ground.

Connect the data link tester
across vehicle interface 18-
way connector pins C1 and
C2.

Key on.

Place the data link —pm
tester in the Commu-
nication Test mode.

Black

Red

If LED is solid or flashing —pm-

If LED is off

COMMUNICATION

sssssss

Replace Transmission Con-
troller (Only if Fault Code is
Active). Go to Step V.

Replace Shift Control. Go to
Step V.



Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure

Condition

Action

1.
2.
3.

Key off.
Reconnect all connectors.
Key on.
Clear codes (see page 1-4)

Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)

Check for codes (see — g
page 1-4)

If no codes

If code 16 appears —

If code other than 16 ap- — g
pears

Test complete.

Return to Step A to find er-
ror in testing.

Go to Fault Code Isolation
Procedure Index (see
page 1-11)
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Fault Isolation Procedures

Component Code: 17
(SID 237, FMI 3,4)
Start Enable Relay Coil

Overview

This fault code indicates an electrical failure of the relay that
allows the engine to start after start-up conditions are met.

Detection

Starting at key-on and throughout operation, the Shift Control
constantly measures the circuit. A failure mode of short to
battery, short to ground, or open circuit is detected.

Fallback
The start enable relay has no fallback, however, if the failure

occurred before the engine was started, it is possible the
engine will not start.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
¢ Relay Coil Open
e OEM Harness
e Shift Control
e Driver too quick on key (not waiting for a “N”)

Shift control 30-way connector

(A3, 85) = Signal returns, grounds, and general OEM wiring

Run to
¢——— starter solenoid
Run to start
> signal from
L ignition switch
L » — Start
] enable relay

30
All OEM responsible wiring shown is "typical". Consult specific application.
(C3, 30, 86, Run to Solenoid) = +12 volt non-switched from battery 86
(A2, 87) = Signals into the controller 87

85

2-37




Fault Isolation Procedures

Code 17 (SID 237, FMI 3,4), Start Enable Relay Coil Test

m Procedure Condition Action |

1. Key off.

2. Disconnect Shift Control 30-way
connector.

3. Measure resistance be- —pm  If resistance is 40 to 120 —p»  Go to Step B.
tween Shift Control 30- ohms
way connector pins G3
and A3.

If resistance is outside of —pm  Goto Step E.
range

OHMS

-
Q
[—
—_
@
o
QD
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-
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(7]

—HolE

2-38



Fault Isolation Procedures

Code 17 (SID 237, FMI 3,4), Start Enable Relay Coil Test, continued

NGl Procedure Condition Action

1. Measure resistance be- —pw I resistance is more than —pm  Go to Step C.

tween Shift Control 30- 10K ohms or open circuit
way connector pin G3 [OoL]
and ground.

If resistance is less than 10K —pm  Go to Step E.
ohms
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Fault Isolation Procedures

Code 17 (SID 237, FMI 3,4), Start Enable Relay Coil Test, continued

m Procedure Condition Action

1. Disconnect the start enable relay.

2. Measure resistance be- — g  If resistance is 0-.3 ohms on —p»  Go to Step D.
tween pin 87 of the start both readings
enable relay connector
and pin A2 of the Shift
Control 30-way connec-
tor and from 87 of the start en-
able relay connector to the starter
solenoid.

If resistance is greater than —pm  Repair wiring. Go to Step V.
10K ohms

= T

Q) N

N (=

B —

] 73

=2

Starter Solenoid 'Q_)-

OHMS 6.

| —1 =

Q) o
(X))

- o

T 3

[1°]

[—1

=

=3

(1]

(7]
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Fault Isolation Procedures

Code 17 (SID 237, FMI 3,4), Start Enable Relay Coil Test, continued

m Procedure

Condition

Action

A WARNING

1. Make sure the start enable relay
has been disconnected before
putting the key in the start posi-
tion. Place key in start position.

2. Measure voltage at pin —p»
30 in the start enable re-
lay connector.

If voltage is within .6 volts of — g
battery voltage

If voltage is outside of range —pm-

Replace Shift Control (Only if
Fault Code is Active) Go to
Step V.

Repair wiring. Go to Step V.

m Procedure

Condition

Action

1. Remove start enable relay from
OEM harness.

2. Measure resistance be- — g
tween start enable relay
pins 85 and 86.

2-41

If resistance is 40 to 120 —p»
ohms

If resistance is outside of —pm
range

Repair OEM wiring from Shift
Control to start enable relay. Go
to Step V.

Replace start enable relay. Go to
Step V.




Fault Isolation Procedures

Code 17 (SID 237, FMI 3,4), Start Enable Relay Coil Test, continued

m Procedure Condition Action |

1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-

tempt to reset the code (see

page 1-6)
6. Check for codes (see —pmw  If N0 codes — - Testcomplete.

page 1-4)

If code 17 appears — p Returnto Step A to find error in

If code other than 17 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 26
(SID 55, FMI 10)
Clutch Slip

Overview

This fault code indicates the clutch is not performing as
expected. The transmission controller detected excessive
clutch slip.

Detection

When the transmission is in gear and the clutch is fully
engaged, engine speed and input shaft speed are compared. If
the engine speed is significantly different from the input shaft
speed for a period of one second, the fault code is set.

Fallback

This fault causes a downshift only fallback. Once the vehicle is
stopped, starting gear and reverse gear can be engaged. How-
ever, the fault will clear at power down and upshifts will be
allowed until the fault is detected again.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
*  Troubleshooting Guide
e Clutch Jack

Possible Causes

This fault code can be caused by any of the following:
¢ Worn or Broken Clutch

Clutch Assembly

Driven Disc

Driven Disc and

Intermediate Plate
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Fault Isolation Procedures

Code 26 (SID 55, FMI 10), Clutch Slip Test

m Procedure Condition Action

1. Key on.

2. Start engine

3. Drive vehicle under load in high-
est gear possible with engine
speed above 1500 rpm. At a
steady speed, quickly and fully
press and hold the throttle.

—

If code 26 is active —_p» Replace Clutch

If code 26 is not active — p»  Testcomplete.
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Fault Isolation Procedures

Component Code: 27
(SID 55, FMI 7)
Clutch Disengagement

Overview

This fault code indicates the clutch has not disengaged as
expected.

Detection

Starting at key-on and throughout operation, the Shift Control
constantly measures engine rpm and idle torque from the
engine.

When engaging a start gear, if the engine speed falls signifi-
cantly below idle or engine torque rises significantly above
idle torque the fault is set.

If in gear and the vehicle is brought to a stop and engine
speed falls significantly below idle, the fault is set.

Fallback

There is no fallback associated with this failure, however, it
may be difficult to achieve gear engagement or disengage-
ment.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
e Clutch Jack
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
¢ Worn or Broken Clutch

Clutch Assembly

Driven Disc

Driven Disc and
Intermediate Plate
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Fault Isolation Procedures

Code 27 (SID 55, FMI 7), Clutch Disengagement Test

m Procedure Condition Action

1. Key on.

2. Start engine.

3. Compare engine rpm to input If the speeds match at idle—p»  Replace the Clutch.
shaft rpm with ServiceRanger. and code is active

Note: Engine idle
rom  must

be 700rpm >
or lower.

If they do not match — p Testcomplete.
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Fault Isolation Procedures

Component Code: 28
(SID 52, FMI 3, 4,5, 7)
Clutch System Fault

Overview

This fault code indicates either an electrical or mechanical fail-
ure in the WetClutch system.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Controller constantly monitors this circuit. A failure mode
of short to battery, short to ground, or open circuit is
detected.

When the WetClutch is locked after urge to move, engine
speed and Input Shaft speeds are compared. If the engine
speed is significantly higher than the Input Shaft speed for a
period of five seconds, the WetClutch is slipping.

Fallback

There is no fallback mode. However, if the failure mode is
open circuit, the engine will be disengaged from the input
shaft.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  Troubleshooting Guide
e Eaton Test Adapter Kit

Possible Causes

This fault code can be caused by any of the following:
» Transmission Controller
e Transmission Harness
e Low Fluid Level
e WetClutch System

Transmission
Controller

Transmission

Tramsmission
30-way Connector
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Fault Isolation Procedures

Code 28 (SID 52, FMI 3, 4, 5, 7), Clutch System Fault Test

m Procedure

Condition

Action |

1.
2.
3.

Key on.
Place the transmission in neutral.

Allow engine to idle at 700 to 800
RPM for @ minimum of two min-
utes.

Note: Ensure transmission fluid
temperature is 60 to 120
degrees F (16 to 49 de-
grees C).

Check WetClutch fluid —pm
level.

If fluid level is at or above the —pm-
COLD-FULL mark

If fluid level is below the — g
COLD-ADD mark

Go to Step B.

Correct fluid level. Go to Step V.
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Fault Isolation Procedures

Code 28 (SID 52, FMI 3,4,5,7), Clutch System Fault Test, continued

NG Procedure Condition Action

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure resistance between the
Transmission Harness 30-way
connector pins:

e K2andK3 —_p» Ifthe resistance between K2 —p»-  Go to Step C.
and K3 is 6.5 to 9.5 ohms

J2and J3 and the resistance between

J2 and J3is 8.5 t0 12 ohms

If resistance is outside of —pw GO to Step D.
range

o
2
=
@

@)

St
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Fault Isolation Procedures

Code 28 (SID 52, FMI 3,4,5,7), Clutch System Fault Test, continued

m Procedure

Condition

Action

1. Measure resistance between the
Transmission Harness 30-way
connector pins:

e K2 and ground —
e J2and ground

If resistance from pin K2 t0 — g
ground and pin J2 to ground

is more than 10K ohms or

open circuit [OL]

If resistance is less than 10K — g
ohms

Replace Transmission (Only if

Fault Code is Active). Go to
Step V.

Go to Step D.
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Fault Isolation Procedures

Code 28 (SID 52, FMI 3,4,5,7), Clutch System Fault Test, continued

m Procedure Condition Action

1. Disconnect Transmission Har-
ness located on left side of Wet-
Clutch housing.

2. Measure resistance between
WetClutch housing connector

pins:
© 3and4 — p If the resistance between —p»  Go to Step E.
e fand?2 pins 1 and 2 is 8.5 to 12

ohms and the resistance be-
tween 3 and 4 is 6.5 t0 9.5

ohms
If resistance is outside of —p»  Replace Transmission. Go to
range Step V.

HO|

S
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Fault Isolation Procedures

Code 28 (SID 52, FMI 3,4,5,7), Clutch System Fault Test, continued

m Procedure

Action |

1.

Condition
Measure resistance between
WetClutch housing connector
pins:
e 3andground — - If resistance from pin 3 10 — g

ground and pin 1 to ground
is more than 10K ohms or
open circuit [OL]

e 1andground

If resistance is less than 10K —pm-
ohms

HO|
HO|

04[]10 04[]1
@3l 120 0o3L_120

GROUND

GROUND

Replace Transmission Har-
ness. Go to Step V.

Replace Transmission. Go to
Step V.

m Procedure Condition Action |

1. Key off.
2. Reconnect all connectors.
3. Keyon.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-

tempt to reset the code (see

page 1-6)
6. Check for codes (see —pmw  If N0 codes —p  Testcomplete.

page 1-4)

If code 28 appears — = Returnto Step A to find error in

If code other than 28 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 31
(SID 218, FMI 3,4)
Momentary Engine Ignition Interrupt Relay (MEIIR)

Overview Required Tools

*  Basic Hand Tools

o Eaton Test Adapter Kit
*  ServiceRanger

¢ Troubleshooting Guide

This fault code indicates an electrical failure of the Momentary
engine ignition interrupt relay circuit.

Detection

The fault is detected during power-up. The shift control Possible Causes

checks the MEIIR circuit every time the system is powered up.

If the electrical characteristics of the circuit are incorrect, the This fault code can be caused by any of the following:
fault code is set. . OEM wiring

Fallback e Electrical failure in the MEIIR circuit

There is no fallback associated with this failure. However, if * Mechanical failure in the MEIIR relay

the engine speed flares uncontrollably while the transmission Shift Control
is in a gear, the transmission may not be able to achieve neu-
tral if it is selected due to a torque lock condition.

Push Button Shift Control Gear display

Il 1)
))

b=
T U —
\m

J 10 AMP 12 volt only

automatic resetting
circuit breaker

[~ Or
\\z —_—
) @
10 or 15 AMP
fuse

Ignition power (switched power)
run to main power lead that
feeds the ignition bus (OEM
responsible for overcurrent

protection on this line)

| Ignition
L& Interrupt
L relay
Ii 87a

Run to ignition
input on Engine
ECM

o K
N = o

All OEM responsible wiring shown is "typical". Consult specific application.
(C1,Ignition Power, 30, 86, 87a) = +12 volt switched from ignition switch
(H3-87) = Signal returns

(H1-85) = -12 volt relay source

Engine ECM
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Fault Isolation Procedures

Code 31 (SID 218, FMI 3,4), Momentary Engine Ignition Interrupt Relay (MEIIR) Test

m Procedure

Condition

Action |

1. Key off.

2. Disconnect Shift Control 30-way
connector.

3. Remove the MEIIR relay from
OEM dash harness.

4. Measure resistance between:

e Shift Control 30-way con-
nector pin H1 and relay con-
nector pin 85.

e Shift Control 30-way con-
nector pin H1 and ground.
—

o

=
HH

@

Rz
@)

If resistance between pin H1 — -
and pin 85 is 0 to .3 ohms and if re-
sistance between pin H1 and ground
is between 10K ohms and open cir-
cuit [OL].

If resistance is outside of —pm
range.

Ground

Go to Step B.

Repair OEM wiring from Shift
Control to MEIIR relay. Go to
Step V.
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Fault Isolation Procedures

Code 31 (SID 218, FMI 3,4), Momentary Engine Ignition Interrupt Relay (MEIIR) Test,

continued
NG Procedure Condition Action
1. Key off.
2. Measure resistance between:
e Shift Control 30-way con-
nector pin H3 and relay
connector pin 87.
e Shift Control 30-way con-
nector pin H3 and ground.
—
If resistance between pin H3 —p»  Go to Step C.

and pin 87 is 0 to .3 ohms
and if resistance between pin H3 and
ground is 10K ohms or open circuit

[OL]
If resistance is outside of — pm
range

OHMS

2E2)
+oF

Ground
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Repair OEM wiring from Shift
Control to MEIIR relay. Go to
Step V.




Fault Isolation Procedures

Code 31 (SID 218, FMI 3,4), Momentary Engine Ignition Interrupt Relay (MEIIR) Test,
continued
Procedure Condition Action |

1. Reconnect Shift Control 30-way
connector.

2. Keyon.

3. Measure voltage be- —pm  If voltage is within .6 of bat- — e Go to Step D.
tween MEIIR relay con- tery voltage
nector pin 86 and ground

If voltage is outside of range — g Repair OEM wiring. Go to Step
V.

0

Ground

m Procedure Condition Action |

1. Keyon.
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2. Measure voltage be- —p»  If voltage is within .6 of bat- —pm  Replace MEIIR relay (Only if

tween MEIIR relay con- tery voltage Fault Code is Active). Go to Step
nector pin 30 and E.
ground.

If resistance is outside of — g  Repair OEM wiring. Go to Step
range V.

HO|

Ground
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Fault Isolation Procedures

Code 31 (SID 218, FMI 3,4), Momentary Engine Ignition Interrupt Relay (MEIIR) Test,

continued
Procedure Condition Action
1. Key on.
2. Retrieve codes — = Ifcode 31is inactive — » GotoStepV.
If code 31 is active — = Replace Shift control (Only if
Fault Code is Active).
Go to Step V.
m Procedure Condition Action
1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see —p»  |f N0 codes —p  Testcomplete.
page 1-4)
If code 31 appears — p» Return to Step A to find error in
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If code other than 31 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 31 (SID 218, FMI 3,4), Momentary Engine Ignition Interrupt Relay (MEIIR) Test,
continued
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Fault Isolation Procedures

Component Code: 32
(SID 62, FMI 4)
Switched System Voltage

Overview

This fault code indicates that the switched system voltage
from the Shift Control on pins J2 and K2 is below 7 volts.

Detection

The fault is detected immediately after power-up.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
* Low Batteries
e OEM Harness
e Shift Control

30 AMP fuse ams!

(non-switched power)
run to starter or batteries

i Battery power // — \J\

Shift control
30-way connector

= = S 7]
L2
(o] (@] . .
Vehicle interface
(¢ —o—
EA‘KOB{' (CHE 18-way connector
o)) o)
[
=i
e =l
© ©
< lo))
& ] j= (Il
Xor) °cOo

Vehicle bulkhead
connector

All OEM responsible wiring shown is "typical’. Consult specific application.
(B1, E2) = +12 volt switched from shift control to transmission controller.
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Fault Isolation Procedures

Code 32 (SID 62, FMI 4), Switched System Voltage Test

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found Go to Step B.

If problem is found

Repair power/ground path for
the main power supply. Go to

Step V.
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Fault Isolation Procedures

Code 32 (SID 62, FMI 4), Switched System Voltage Test, continued

SCIN: Procedure Condition Action

1. Key off.

2. Insert 20-amp fuse
into Main Power Sup-
ply 2-way connector
(at trans controller optional).

If fuse blows immediately Go to Step C.

If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.

20 Amp Fuse

Main Power Supply 2-Way Gonnector
==t
A
@ Ir&lm{i’ - | E[@)

@ 30 Amp Fuse
0
Kl
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Fault Isolation Procedures

Code 32 (SID 62, FMI 4), Switched System Voltage Test, continued

m Procedure

Condition

Action |

1.
2.

Key off.

Disconnect negative (-) battery
cable.

Disconnect the main power 2-
way connector on the Transmis-
sion Controller.

Disconnect Shift Control 30-way
connector.

Measure resistance be-
tween Shift Control 30-
way pins J2 and K2

HO|

If resistance is 0 to .3 ohms — g

If resistance is outside of — -
range

Replace Shift Control (Only if
Fault Code is Active). Go to
Step V.

Repair OEM wiring from the
Transmission Controller to Shift
Control. Go to Step V.
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Fault Isolation Procedures

Code 32 (SID 62, FMI 4), Switched System Voltage Test, continued

m Procedure

2-63

Condition Action
1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see —pmw  If N0 codes — = Testcomplete.
page 1-4)
If code 32 appears — = Returnto Step A to find error in

If code other than 32 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 32 (SID 62, FMI 4), Switched System Voltage Test, continued
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Fault Isolation Procedures

Component Code: 33
(PID 168, FMI 4)
Battery Voltage Supply

Overview

This fault code indicates that the battery power supply to the
Shift Control pins J1 and K1 is below 7 volts.

Detection

The fault is detected immediately after power-up. This fault
causes the service lamp to flash, but cannot be retrieved via
key clicks (because turning the ignition key off at this point
results in an immediate shutdown).

Fallback

If this fault occures while moving, it causes a 1-speed fall-
back. Once the vehicle is stopped, the starting gear and
reverse can be engaged

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
e Battery Bus Fuse / Gircuit Breaker is Open
* Low Batteries
*  Damaged OEM Harness
¢ Malfunctioning Shift Control

30 AMP fuse 3

A £ 1
O
o [e]
ENCIN]=:
o)
¢
-1
Ve
Q [¢]
== =B
HOK) o O o

Battery power
(non-switched power) // \\
Black run to starter or batteries

T
Shift control
. _—; 30-way connector
K3 —/
LL Kl _/
Vehicle bulkhead
connector

All OEM responsible wiring shown is "typical". Consult specific application.
(A1, E1) = +12 volt non-switched from battery
(A3, B3) = Signal returns, grounds, and general OEM wiring
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Fault Isolation Procedures

Code 33 (PID 168, FMI 4), Battery Voltage Supply Test

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found Go to Step B.

If problem is found

Repair power/ground path for
the main power supply. Go to

Step V.
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Fault Isolation Procedures

Code 33 (PID 168, FMI 4), Battery Voltage Supply Test, continued

SCIN: Procedure Condition Action
1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step V.
into Motor Supply 2- '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse .
Main Power Supply 2-Way Connector
& ——==
@ 30 Amp Fuse
i i
[l
m Procedure Condition Action
1. Keyon.
2. Retrieve codes (see —p»  If code 33 is active —p»  Perform Electrical System Test
page 1-4) (see page 3-1)
If code 33 is inactive — = Testcomplete.
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Fault Isolation Procedures

Code 33 (PID 168, FMI 4), Battery Voltage Supply Test, continued
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Fault Isolation Procedures

System Code: 35
(SID 231, FMI 2)
J1939 Data Link

Overview

This fault code indicates the AutoShift failed to communicate
with the engine over the J1939 data link.

Detection

75 seconds after key-on and throughout the operation, the
Shift Control constantly monitors the communication with the
engine ECM. If a communication fault occurs for more than
five seconds, fault code 35 is set.

Fallback

If the fault occurs while moving, it causes a 1-speed fallback.
Once vehicle has stopped, the starting gear and reverse can
be engaged. If the failure occurs at system initialization, it
causes an AutoSelect fallback mode.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide
» Data Link Tester

Possible Causes

This fault can be caused by any of the following:
e J1939 Data Link
e Engine ECM
» Vehicle Interface Harness or Connections
e Engine Harness or Connections
*  Excessive Radio Interference
e Shift Control

Mack

Cummins
Engine ECM

|

S

Detroit Diesel

Caterpillar

[ \

J\Shift control

Shift control
30-way connector

+J-1939

-J-1939

i

Typical J-1939/11 data link harness
(OEM supplied)
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2), J1939 Data Link Test

m Procedure Condition Action I

1. Key off.

2. Disconnect Shift Control 30-way
connector.

3. Disconnect engine ECM connec-
tor which contains the J1939
Data Link.

4. Measure resistance be- —pm  If resistance between pin G1 and en-
tween: gine ECM pin # (see OEM wiring for
(+) J1939) is 0 to .3 ohms and

e Shift Control 30-way con- If resistance between pin G1—p»  Go to Step B.
nector pin G1 and engine and ground is more than 10K
ECM pin # (see OEM wiring  ohms or open circuit [OL]
for (+) J1939)

e Shift Control 30-way pin G1
and ground

If resistance is outside of—pm  Repair J1939 Data Link Harness
range between engine ECM and Shift
Control. Go to Step V.

L
0
=
—_
3
o
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=
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o
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o
o
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o
=
—
D
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U L enging ECM
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2), J-1939 Data Link Test, continued

NG Procedure

1. Key off.

2-71

Condition

Action

2. Measure resistance between:

e Shift Control 30- —pm
way connector pin
G2 and engine ECM
pin # (see OEM wir-
ing for (-) J1939)

e Shift Control 30-
way pin G2 and
ground

(H

H\

LJ
1
=

—— engine ECM

If resistance between pin G2 and en-
gine ECM pin # (see OEM wiring for
(-) J1939) is 0 to .3 ohms and

If resistance between pin G2— g

and ground is more than 10K
ohms or open circuit [OL]

If resistance is outside of—pm

range

[ ]

H\

If equipped with J1939 Lite, go
to Step D. If
not equipped with J1939 Lite,
go to Step C.

Repair J1939 Data Link Harness
between engine ECM and Shift
Control. Go to Step V.



Fault Isolation Procedures

Code 35 (SID 231, FMI 2), J-1939 Data Link Test, continued

m Procedure Condition Action |

1. Key off.

2. Measure resistance be-—pm  If resistance between pin G3—p»  Go to Step D. (if
tween Shift Control 30- and engine ECM pin # (see working on a Mack engine, go to
way connector pin G3 OEM wiring for J1939 shield) StepE.)
and engine ECM pin # is 0to .3 ohms
(see OEM wiring for J1939
shield)

If resistance is outside of—pm  Repair J1939 Data Link Harness
range between engine ECM and Shift
Control. Go to Step V.

——— Engine ECM
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2), J-1939 Data Link Test, continued

m Procedure

2-73

Condition

Action

1. Key off.

2. Measure resistance be- —pm  If resistance between pin G1— g

tween Shift Control 30-
way connector pin G1

and G2.

and G2 is between 50 to 70
ohms

Note: Make sure the volt/ohm If resistance is more than 70—
meter is on the proper ohms
scale (around 200 ohm
scale)

Hok

If resistance is less than 50— g
ohms

Go to Step E.

One or more of the terminating
resistors on the J1939 data link
harness is either missing or out
of range. Repair J1939 Data Link
Harness. Go to Step V.

Repair the J1939 Data Link be-
tween the engine ECM and the
Shift Control. Go to Step V.



Fault Isolation Procedures

Code 35 (SID 231, FMI 2), J-1939 Data Link Test, continued

m Procedure Condition Action |

1. Key off.

Note: Data link test is designed to
test a signal from an individual
ECU. The ECU must be isolated
from the rest of the Data link.

2. Reconnect engine ECM connec-
tor and Shift Control 30-way con-
nector.

3. Disconnect the 3-way stub con-
nector, which connects the trans-
mission into the J1939 Data Link.

4. Connect the Data Link Tester to
the 3-way stub connector, which
connects the transmission into

the J1939 Data Link.

* Red lead from Data Link Note: If vehicle does not use 3-way
Tester connects to the + stub connectors, then do not
J1939. reconnect the engine ECM

connector and connect the
Data Link Tester across the +/-
J1939 terminals (see chart).

e Black lead from Data Link
Tester connects to the -
J1939.

5. Place the Data Link Tester in com-
munication test mode.

-
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6. Key on. —p IfLED is solid or flashing Problem exists with the engine
ECM. Repair according to manu-
facturer’'s recommendations. Go

to Step V.

If LED if off - Replace Shift Control. Go to
Step V.

J-1939 ECM Pin Out Chart
EATON

Autoshift

30-way shift
control connector

+J-1939 G1

Shift Control -J-1939 62
ECU Shield 63
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2), J-1939 Data Link Test, continued

m Procedure

2-75

Condition Action
1. Key off.
2. Key on.
3. Clear codes (see page 1-4)
4. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
5. Check for codes (see—p  If N0 codes —p Testcomplete.
page 1-4)
If code 35 appears — p Returnto Step A to find error in

If code other than 35 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 35 (SID 231, FMI 2), J-1939 Data Link Test, continued
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Fault Isolation Procedures

System Code: 41
(SID 56, FMI 7)
Range Failed to Engage

Overview

This fault code indicates the transmission is unable to com-
plete a shift across the range. The range is either stuck in HI
or LO, or cannot complete engagement into HI or LO.

Detection

The transmission attempts the same range shift five consecu-
tive times and determines the shift cannot be completed
based on the speeds across the back box.

Fallback

This fault causes a 5-speed fallback and the transmission
stays in either LO range or HI range. When the vehicle comes
to a stop, an attempt to shift into LO range is made.

Required Tools

Basic Hand Tools
(2) 0-100 PSI Air Pressure Gauges
Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:

Low Air Pressure

Contaminated Air Supply

Air Leak

Range Valve

Range Synchronizer

Range Actuator / Cylinder / Piston / Yoke

HI diagnostic port

Range system

LO diagnostic port
(on opposite side of
HI diagnostic port,
out of view)
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Fault Isolation Procedures

Code 41 (SID 56, FMI 7), Range Failed to Engage Test

m Procedure

Condition Action |

1.
2.

0-100 PSI gauge

Key off.

Install both 0-100 PSI air pres-
sure gauges into the range cover
diagnostic ports.

Start vehicle and allow air pres-
sure to build to governor cut-off.

Release clutch to register Input
Shaft speed in the transmission.

Turn off engine, but leave key in
“ON” position.

With Shift Control, select — g
reverse, then select neu-
tral.

Hl range

If LO range gauge = 55 to 65 PSI and

If Hirange gauge =0PSI -  Goto Step B.

Note: Five minutes is allowed
for checking the air
pressure after shifting
the transmission to
neutral.

If both air pressure gauges— p»  Replace Range Valve and
do not read as listed above Range Cylinder Cover as re-
quired. Go to Step V.

LO range
0-100 PSI gauge
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Fault Isolation Procedures

Code 41 (SID 56, FMI 7), Range Failed to Engage Test, continued

NG Procedure

2-79

Condition

Action

1.
2.

0-100 PSI gauge

Key on.

With Shift Control, select — g
reverse, press the upshift
button, then select neu-

tral.

Note: If the Gear Display does not
read “H” (10-speed) or
“IH” (18-speed), go to the
Up/Down Button Test.

Hl range

or ||[LH ]

18-Speed

10-Speed

If HI range gauge = 55 to 65 PSI and

If LO range gauge = 0
PSI

—>

If both air pressure gauges— pm
do not read as listed above

LO range
0-100 PSI gauge

Repair mechanical range system
as required. Go to Step V.

Replace Range Valve and
Range Cylinder Cover as re-
quired. Go to Step V.



Fault Isolation Procedures

Code 41 (SID 56, FMI 7), Range Failed to Engage Test, continued

m Procedure Condition Action |

1. Key off.
2. Remove all gauges.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-

tempt to reset the code (see

page 1-6)
6. Check for codes (see —pmw  If N0 codes — - Testcomplete.

page 1-4)

If code 41 appears — = Returnto Step A to find error in

If code other than 41 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

System Code: 42
(SID 61, FMI 7)
Splitter Failed to Engage

Overview

This fault code indicates the transmission is unable to com-
plete a shift across the Splitter. The Splitter is either stuck in
HI or LO, or cannot complete engagement into HI or LO.

Detection

The transmission attempts the same splitter shift five consec-
utive times and determines the shift cannot be completed
based on the speeds across the back box.

Fallback

This fault causes a 9-speed fallback and the transmission
stays in either LO split or HI split.

Required Tools

Basic Hand Tools
(2) 0-100 PSI Air Pressure Gauges
Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:

Low Air Pressure

Contaminated Air Supply

Air Leak

Splitter Valve

Splitter Actuator / Cylinder / Piston / Yoke

Splitter system

LO diagnostic port

HI diagnostic port
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Fault Isolation Procedures

Code 42 (SID 61, FMI 7), Splitter Failed to Engage Test

m Procedure Condition Action I

1. Key off.

2. Install both 0-100 PSI air pres-
sure gauges into the Splitter cov-
er diagnostic ports.

3. Start vehicle and allow air pres-
sure to build to governor cut-off.

4. Turn off engine, but leave key in
“ON” position.

5. With Shift Control, select —pm I HI Splitter gauge = 55 to 65 PSl and
reverse, then select neu-

tral.
If LO Splitter gauge =0 PSI —p»  Go to Step B.
-
Note: Five minutes is allowed =
for checking the pres- -~
sure after moving the a
Shift Lever to neutral. )
If both air pressure gauges— g  Replace Splitter Valve and =
do not read as listed above Splitter Cylinder Cover as re- ;.E’
quired. Go to Step V. =)
(=3
{—
@
LO split @

0-100 PSI gauge

HI split
0-100 PSI gauge
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Fault Isolation Procedures

Code 42 (SID 61, FMI 7), Splitter Failed to Engage Test, continued

NG Procedure

2-83

Condition

Action

1.
2.

Key on.

With Shift Control, select — g
reverse, press the upshift
button, then select neu-

tral.

Note: If the Gear Display does not
read “IH” (18-speed), go to
the Up/Down Button Test.

LO split

0-100 PSI gauge

@ HI split

0-100 PSI gaugt

If LO Splitter gauge =55 to 65 PSl and

If HI Splitter gauge =0 PSI g

If both air pressure gauges— pm
do not read as listed above

)

Repair Mechanical Splitter sys-
tem as required. Go to Step V.

Replace Splitter Valve and
Splitter Cylinder Cover as re-
quired. Go to Step V.



Fault Isolation Procedures

Code 42 (SID 61, FMI 7), Splitter Failed to Engage Test, continued

m Procedure Condition Action |

1. Key off.
2. Remove all pressure gauges.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-

tempt to reset the code (see

page 1-6)
6. Check for codes (see —pmw  If N0 codes — - Testcomplete.

page 1-4)

If code 42 appears — p» Returnto Step A to find error in

If code other than 42 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 43
(SID 35, 36, FMI 3, 4, 5)
Range Valve

Overview Required Tools

*  Basic Hand Tools

o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter

This fault code indicates an electrical failure of the solenoids
that control the range.

Detection
¢ Troubleshooting Guide
Starting at key-on and throughout operation, the Transmis- Possible Causes
sion Controller constantly measures this circuit. A failure
mode of short to battery, short to ground, or open circuit is This fault code can be caused by any of the following:
detected.

¢ Range Valve
Fallback «  Transmission Harness

This fault causes a 5-speed fallback and the transmission *  Transmission Controller

stays in either LO range or HI range. When the vehicle comes
to a stop, an attempt to shift into LO range is made.

Transmission harness
30-way connector

Transmission controller Range valve

Transmission harness
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Fault Isolation Procedures

Code 43 (SID 35, 36, FMI 3, 4, 5), Range Valve Test

m Procedure Condition Action |

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure resistance between the
Transmission Harness 30-way
connector pins:

e FlandF3 —_p Ifresistanceis 9to 16 ohms — g  Go to Step B.
e F3andF2

Note: Observe polarity on Volt\Ohm
Meter.

If resistance is outside of—pm  Goto StepC.
range
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Fault Isolation Procedures

Code 43 (SID 35,36, FMI 3,4,5), Range Valve Test, continued

NG Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than —p»  Replace Transmission Control-
tween the Transmission 10K ohms or open circuit

Harness 30-way connec- [OoL]
tor pin F3 and ground.

ler (Only if Fault Code is Ac-
tive). Go to Step V.

If resistance is less than 10K —pm- GO to Step C.
ohms

m Procedure Condition Action |

1. Disconnect the Transmission
Harness from Range Valve.

2. Measure resistance between
Range Valve pins:

e AandC —p Ifresistance is9to 16 ohms —p»  Go to Step D.
e BandC
If resistance is outside of —pm  Replace Range Valve. Go to
range Step V.
( Q)
s o | )
‘ iy
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Fault Isolation Procedures

Code 43 (SID 35,36, FMI 3,4,5), Range Valve Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—p»  Replace Transmission Har-
tween Range Valve pin C 10K ohms or open circuit ness. Go to Step V.
and ground. [OoL]

If resistance is less than 10K—p»  Replace Range Valve. Go to
ohms Step V.

V. coMm A

b |||I|l o
"Ii'} T
:iiII {WI%HI
wn

©

GROUND

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.
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3. Keyon.

4. Clear codes (see page 1-4)

5. Use Driving Techniques to at-
tempt to reset the code (see

page 1-6)
6. Check for codes (see —pm  If N0 codes —p Testcomplete.
page 1-4)
If code 43 appears — p Returnto Step A to find error in
testing.

If code other than 43 ap- —p  Go to Fault Code Isolation Pro-
pears cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 44
(PID 53, FMI 3, 4, 5)
Inertia Brake Solenoid Coil

Overview Required Tools

*  Basic Hand Tools

o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

This fault code indicates an electrical failure of the solenoid
that controls the pneumatic Inertia Brake.

Detection

Starting at key-on and throughout operation, the Transmis- Possible Causes
sion Controller constantly measures this circuit. A failure
mode of a short to battery, short to ground, or open circuit is

This fault code can be caused by any of the following:
detected.

¢ Inertia Brake Solenoid
Fallback ¢ Transmission Harness

There is no fallback associated with this failure. However, it *  Transmission Controller

may be difficult to perform an initial engagement due to a
poorly adjusted clutch. Also, hill shifting performance may be
reduced.

Transmission harness
30-way connector

Transmission Inertia brake Transmission
controller solenoid coil harness
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Fault Isolation Procedures

Code 44 (PID 53, FMI 3, 4, 5), Inertia Brake Solenoid Coil Test

m Procedure Condition Action |

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure resistance be- —pm  If resistance is2to 6 ohms — p» GO to Step B.
tween the Transmission
Harness 30-way connec-
tor pins H1 and H2.

If resistance is outside of—pm GO to Step C.
range
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Fault Isolation Procedures

Code 44 (PID 53, FMI 3,4,5), Inertia Brake Solenoid Coil Test, continued

NG Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—p»  Replace Transmission Control-
tween the Transmission 10K ohms or open circuit
Harness 30-way connec- [OoL]
tor pin H1 and ground.

ler (Only if Fault Code is Ac-
tive). Go to Step V.

If resistance is less than 10K Go to Step C.
ohms

m Procedure Condition Action |

1. Disconnect the Transmission
Harness from Inertia Brake coil.

2. Measure resistance be- —pm  If resistance is 2to 6 ohms — g  Go to Step D.
tween Inertia Brake coil

pins A and B.

If resistance is outside of—m  Replace Inertia Brake. Go to
range Step V.

L

I

N
= 0]
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Fault Isolation Procedures

Code 44 (PID 53, FMI 3,4,5), Inertia Brake Solenoid Coil Test, continued

m Procedure

Condition

Action

1.

Measure resistance be- — pm
tween Inertia Brake coil
pin A and ground.

If resistance is more than—pm
10K ohms or open circuit
[OL]

If resistance is less than 10K— g
ohms

OHMS

7
.
HO[F

Vocom A

GROUND

Replace Transmission
Harness. Go to Step V.

Replace Inertia Brake.Go
Step V.

to

m Procedure

Condition

Action

1.
2.
3.

Key off.
Reconnect all connectors.
Key on.
Clear codes (see page 1-4)

Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)

Check for codes(see — g
page 1-4)

If no codes —

If code 44 appears —

If code other than 44 ap- —pm
pears

Test complete.

Return to Step A to find error in

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 46
(SID 37, 38, FMI 3, 4, 5)
Splitter Valve

Overview

This fault code indicates an electrical failure of the solenoids
that control the Splitter.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Controller constantly measures this circuit. Depending
on the reading, a failure mode of short to battery, short to
ground, or open circuit is detected.

Fallback

This fault causes a 9-speed fallback and the transmission
stays in either LO split or HI split.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
e Splitter Valve
e Transmission Harness
*  Transmission Controller

Transmission harness
30-way controller

Transmission controller

Transmission harness

Splitter valve
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Fault Isolation Procedures

Code 46 (SID 37, 38, FMI 3, 4, 5), Splitter Valve Test

m Procedure Condition Action |

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure resistance between the
Transmission Harness 30-way
connector pins:

e GlandG3 —p» Ifresistanceis9to 16 ohms — e Go to Step B.
e G3and G2

If resistance is outside of—pm GO to Step C.
range
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Fault Isolation Procedures

Code 46 (SID 37,38, FMI 3,4,5), Splitter Valve Test, continued

NG Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—p»  Replace Transmission Control-

tween the Transmission 10K ohms or open circuit ler (Only if Fault Code is Ac-
Harness 30-way connec- [OoL] tive). Go to Step V.
tor pin G3 and ground.

If resistance is less than 10K—pm GO to Step C.
ohms

OHMS

HOR

m Procedure Condition Action |

1. Disconnect the Transmission
Harness from Splitter Valve.

2. Measure resistance between
Splitter Valve pins:

e« AandC — p Ifresistanceis 9to 16 ohms —p»  Go to Step D.
e BandC
If resistance is outside of—m  Replace Splitter Valve. Go to
range Step V.
(o = @)
| | | |
= [¥E
L ] LT
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Fault Isolation Procedures

Code 46 (SID 37,38, FMI 3,4,5), Splitter Valve Test, continued

m Procedure

Condition

Action |

1.

Measure resistance be- — pm
tween Splitter Valve pin C

and ground.
¢ 5 4 —>
yican 2)
GROUND

If resistance is more than—pm
10K ohms or open circuit
[OL]

If resistance is less than 10K—pm-
ohms

Replace Transmission Har-
ness. Go to Step V.

Replace Splitter Valve. Go to
Step V.

m Procedure Condition Action |

1. Key off.
2. Reconnect all connectors.
3. Keyon.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-

tempt to reset the code (see

page 1-6)
6. Check for codes (see —pm»  |f N0 codes —p Testcomplete.

page 1-4)

If code 46 appears — - Returnto Step A to find error in

If code other than 46 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 51
(PID 60, FMI 2, 3, 4, 10)
Rail Select Sensor

Overview Required Tools

*  Basic Hand Tools

o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

This fault code indicates an electrical failure of the Rail Select
Sensor on the Electric Shifter.

Detection

Starting at key-on and throughout operation, the Transmis- Possible Causes
sion Controller constantly monitors the feedback from the
sensor. If the feedback is below 10% or above 90% of the
sensor’s full value, the fault code is set. This type of failure
represents a short to ground or battery. The Transmission
Controller also monitors the sensor feedback for a zero value,
indicating an open circuit. .

Fallback

This fault code can be caused by any of the following:
e Transmission Harness

Rail Select Sensor
Transmission Controller

This fault causes an In Place fallback.

Transmission controller

Rail select sensor

Transmission harness
30-way connector

Transmission harness
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2, 3, 4, 10) Rail Select Sensor Test

m Procedure Condition Action I

1. Key off.

2. Disconnect the Transmission
Harness 30-way connector.

3. Measure resistance be- . (White epoxy back sensor) If —pm GO to Step B.

tween the Transmission pin A1 and A2 resistance is
Harness 30-way connec- 3.5M to 6.5M ohms and if
tor pins: pin A1 and A3 resistance is
e Afand A2 13.5K to 18.5K ohms.

e AtlandA3

Note: An Auto Ranging Digital Volt/
Ohm Meter must be used.

(Black plastic back sensor) If —pm  Go to Step B.
pin A1 and A2 resistance is

100 to 200 ohms and if pin

A1 and A3 resistance is 5K to

7K ohms

If any of the above condi- — g  Go to Step C.
tions are not met
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2, 3, 4, 10) Rail Select Sensor Test, continued

NG Procedure Condition

Action

1.

2-99

Measure resistance be-
tween transmission har-
ness 30-way connector
pin A1 to ground.

If resistance is more than — pm
10K ohms or open circuit
[OL]

If resistance is less than — >
10K ohms

Replace transmission controller
if Fault Code 51 is active.

Replace transmission harness if
Fault Code 51 / FMI 10 is active
or inactive. Reference Service
Bulletin  TAIB-0832 for more
information.

Note: FMI 10 will only display
with  transmission  controller
software version 097 and above.
Older versions of software will
set FC 51/ FMI 3 or FC 72 for the
same issue; replace only the
transmission harness for these
codes as well.

Go to Step V.

Go to Step C.



Fault Isolation Procedures

Code 51 (PID 60, FMI 2, 3, 4, 10) Rail Select Sensor Test, continued

m Procedure Condition Action |

1. Disconnect transmission harness
form rail select sensor.

2. Measure resistance be- (White epoxy back sensor) If | Go to Step D.
tween rail select sensor pin A and G resistance is
pins: 13.5K to 18.5K ohms and If
e AandC pin A and B resistance is

3.5M to 6.5M ohms
e AandB

Note: An Auto Ranging Digital Volt/
Ohm Meter must be used.

(Black plastic sensor) If pin A
and G resistance is 5K to 7K
ohms and If pin A and B re-
sistance is 100 to 200 ohms

| Go to Step D.

If any to the above condi- | Replace Electric Shifter. Go to
tions are not met Step V.

|| Il

@F:.%.. T@F T
74'_1 [ ] LH'_‘ [ ]

-
N
=
=
7
S
)
=
S
S
-
=
=
(x]
@
=1
=
=S
@
o

9>
L
0o

2-100



Fault Isolation Procedures

Code 51 (PID 60, FMI 2, 3, 4, 10) Rail Select Sensor Test, continued

m Procedure

Condition

Action

1.

Measure resistance be-
tween rail select sensor
pin A and ground.

If resistance is more than
10K ohms or open circuit
(OL]

If resistance is less than 10K

Replace transmission harness.
Go to Step V.

Replace Electric Shifter. Go to

m Procedure

2-101

ohms Step V.
- T 1
—
Condition Action
1. Key off.
2. Reconnect all connectors.
3. Keyon.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see —p  If N0 codes —p Testcomplete.
page 1-4)
If code 51 appears — p Returnto Step A to find error in

If code other than 51 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 51 (PID 60, FMI 2, 3, 4, 10) Rail Select Sensor Test, continued
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Fault Isolation Procedures

Component Code: 52
(PID 59, FMI 2, 3, 4)
Gear Select Sensor

Overview Required Tools

*  Basic Hand Tools

o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

This fault code indicates an electrical failure of the Gear Select
Sensor on the Electric Shifter.

Detection

Starting at key-on and throughout operation, the Transmis- Possible Causes
sion Controller constantly monitors the feedback from the
sensor. If the feedback is below 10% or above 90% of the
sensor’s full value, the fault code is set. This type of failure
represents a short to ground or battery. The Transmission
Controller also monitors the sensor feedback for a zero value, e Gear Select Sensor

indicating an open circuit.  Transmission Controller

Fallback

This fault code can be caused by any of the following:
e Transmission Harness

This fault causes an In Place fallback.

Transmission controller

S } Gear select sensor

Transmission harness
30-way connector

Transmission harness
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2, 3, 4), Gear Select Sensor Test

m Procedure Condition Action I

1. Key off.

2. Disconnect the Transmission
controller 30-way connector.

3. Measure resistance be- . (White epoxy back sensor) If —pm GO to Step B.

tween the Transmission pin B1 and B2 resistance is
Harness 30-way connec- 3.5M to 6.5M ohms and if
tor pins: pin B1 and B3 resistance is
e B1andB2 13.5K to 18.5K ohms.

e BiandB3

Note: An Auto Ranging Digital Volt/
Ohm Meter must be used.

(Black plastic back sensor) If —pm  Go to Step B.
pin B1 and B2 resistance is

100 to 200 ohms and if pin

B1 and B3 resistance is 5K to

7K ohms

If any of the above condi- — g  Go to Step C.
tions are not met
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2, 3, 4), Gear Select Sensor Test, continued

NG Procedure

Condition

Action

1.

2-105

Measure resistance be-
tween transmission har-
ness 30-way connector
pin B1 to ground.

If resistance is more than — pm
10K ohms or open circuit
[OL]

If resistance is less than 10K — g
ohms

Replace Transmission Control-
ler (Only if Fault Code is Active).
Go to Step V.

Go to Step C.



Fault Isolation Procedures

Code 52 (PID 59, FMI 2, 3, 4), Gear Select Sensor Test, continued

m Procedure Condition Action |

1. Disconnect transmission harness
form gear select sensor.

2. Measure resistance be- (White epoxy back sensor) If | Go to Step D.
tween gear select sensor pin A and C resistance is
pins: 13.5K to 18.5K ohms and If
e AandC pin A and B resistance is

3.5M to 6.5M ohms
e AandB

Note: An Auto Ranging Digital Volt/
Ohm Meter must be used.

(Black plastic back sensor) If ; Go to Step D.
pin A and C resistance is 5K
to 7K and If pin A and B re-
sistance is 100 to 200 ohms

If any to the above condi- } Replace Electric Shifter. Go to
tions are not met Step V.

(EE \ I \ \
| ]

m Procedure Condition Action |

1. Measure resistance be-
tween gear select sensor
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pin A and ground.
If resistance is more than Replace transmission harness.
10K ohms or open circuit Go to Step V.
[OL]
If resistance is less than 10K ; Replace Electric Shifter. Go to
ohms Step V.
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2, 3, 4), Gear Select Sensor Test, continued

m Procedure

2-107

Condition Action
1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see —pmw  If N0 codes — - Testcomplete.
page 1-4).
If code 52 appears — p» Returnto Step A to find error in

If code other than 52 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 52 (PID 59, FMI 2, 3, 4), Gear Select Sensor Test, continued
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Fault Isolation Procedures

Component Code: 56
(PID 161, FMI 2, 5)
Input Shaft Speed Sensor

Overview

This fault code indicates an electrical problem in the Input
Shaft Speed Sensor circuit. The signal from the sensor did not
match the current operating conditions.

Detection

A Speed Sensor is determined faulty when all the Speed Sen-
sor readings are compared and one sensor is inconsistent.

Fallback

This fault causes an In Place fallback. If the Input Shaft Speed
Sensor fails before power-up, the transmission is unable to
engage a gear and the fault code cannot be reproduced.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
*  Transmission Harness
e Input Shaft Speed Sensor
e Various Transmission Gomponents
» Transmission Controller

Y\ Transmission harness
30-way connector

Transmission
controller

Input shaft
speed sensor

Transmission
harness

Inertia brake

Medium Duty Transmission - input shaft
speed sensor located on inertia brake

Transmission
controller

Input shaft
speed sensor

Transmission harness
30-way connector  Transmission

harness

Heavy Duty Transmission - input shaft
speed sensor located in shift bar housing
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Fault Isolation Procedures

Code 56 (PID 161, FMI 2, 5), Input Shaft Speed Sensor Test

m Procedure Condition Action |

1. Drive vehicle and moni- — e If engine rpm and input shaft — g Test complete.

tor engine rpm and input rpom match and code is not
shaft rpm with Service- active during test drive
Ranger

Ifinput shaft rpm s erraticor —p  Go to Step B.
varies from engine rpm

SC:M Procedure Condition Action |

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure resistance be- — g If pin J1 and K1 resistance is —pm G0 to Step C.
tween the Transmission 2K to 4.5K ohms and pin J1
Controller 30-way con- to ground resistance is 10K
nector pins J1 and K1 ohms or greater
and between J1 and
ground.

If any of the above condi- —pm  Go to Step D.
tions are not met
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Fault Isolation Procedures

Code 56 (PID 161, FMI 2,5), Input Shaft Speed Sensor Test, continued

m Procedure

Condition

Action

1.

Inspect  Input  Shaft — g
Speed Sensor for con-
tamination or damage.

If no problem found

If problem is found or you —pm
were sent here from Step D
orE

Replace Transmission Control-
ler (Only if Fault Code is Ac-
tive). Go to Step V.

Replace Input Shaft Speed Sen-
sor and inspect the upper coun-
tershaft PTO gear for damage.
Go to Step V.

m Procedure

2-111

Condition Action
1. Disconnect the Transmission
Harness from Input Shaft Speed
Sensor.
2. Measure resistance be- —pm  If resistance is 2K to 4.5K —p»  Goto Step E.
tween Input Shaft Speed ohms
Sensor pins A and B.
If resistance is outside of —pm  Go to Step C.
range
[]
—>

VocoMm A
a B °©




Fault Isolation Procedures

Code 56 (PID 161, FMI 2,5), Input Shaft Speed Sensor Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—p»  Replace Transmission Har-
tween Input Shaft Speed 10K ohms or open circuit ness. Go to Step V.
Sensor pin Aand ground. [OoL]

If resistance is less than 10K—pm  Go to Step C.
ohms

[

—>
A B
q O
a m ©
GROUND I———‘

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.

3. Verify proper installation of
Speed Sensor.

4. Key on.

-n
(<Y
[—
—_
73
S
[<Y)
=
(=)
=
-
o
(=]
(x]
(1-)
(=1
[—
-
[1°]
(7]

5. Clear codes (see page 1-4)

6. Use Driving Techniques to at-
tempt to reset the code (see

page 1-6)
7. Check for codes (see—p  If N0 codes —p» Testcomplete.
page 1-4)
If code 56 appears — = Returnto Step A to find error in
testing.

If code other than 56 ap- —pe  Go to Fault Code Isolation Pro-
pears cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 57
(PID 160, FMI 2)
Main Shaft Speed Sensor

Overview

This fault code indicates an electrical problem in the Main
Shaft Speed Sensor circuit. The signal from the sensor did not
match the current operating conditions

Detection

A Speed Sensor is determined faulty when all the Speed Sen-
sor readings are compared and one sensor is inconsistent.

Fallback

There fault causes an in place Fallback mode.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
*  Transmission Harness
e Main Shaft Speed Sensor
e Various Transmission Gomponents
» Transmission Controller

Transmission controller

Transmission harness
30-way connector

Transmission harness

Main shaft
speed sensor
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Fault Isolation Procedures

Code 57 (PID 160, FMI 2), Main Shaft Speed Sensor Test

m Procedure Condition Action |

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure resistance be- —pm  If pin E1 to E2 resistance is— g GO to Step B.

tween the Transmission 2K to 4.5K ohms and pin E1 to
Controller 30-way con- ground resistance is 10K ohms or
nector pins E1 and E2 greater

and between E1 and

ground.

If resistance is outside of the— g Go to Step C.
range
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NG Procedure Condition Action |

1. Inspect Mainshaft Speed — g If N0 problem found —p» Replace Transmission Control-
Sensor for contamina- ler (Only if Fault Code is Ac-
tion or damage. tive). Go to Step V.

If problem is found or you —pe  Replace MainShaft Speed Sen-

were sent here from Step C sor and inspect the upper re-
orD verse idler gear for damage. Go
to Step V.
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Fault Isolation Procedures

Code 57 (PID 160, FMI 2), Main Shaft Speed Sensor Test, continued

m Procedure

Condition Action |
1. Disconnect the Transmission
Harness from the Main Shaft
Speed Sensor.
2. Measure resistance be- —pm  If resistance is 2K to 4.5K—p»  Go to Step D.
tween the Main Shaft ohms
Speed Sensor pins A and
B.
If resistance is outside of— e  Go to Step B.
range
[]
L
m Procedure Condition Action I

1. Measure resistance be- — g
tween Main Shaft Speed
Sensor pin Aand ground.

GROUND

2-115

If resistance is more than—pm
10K ohms or open circuit
[OL]

If resistance is less than 10K— g
ohms

Replace Transmission
ness. Go to Step V.

Go to Step B.

Har-



Fault Isolation Procedures

Code 57 (PID 160, FMI 2), Main Shaft Speed Sensor Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.

3. Verify proper installation of
Speed Sensor.

4. Key on.
5. Clear codes (see page 1-4)

6. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)

7. Check for codes (see —p  If N0 codes —p Testcomplete.
page 1-4)

If code 57 appears — p Returnto Step A to find error in
testing.

If code other than 57 ap- —pe  Go to Fault Code Isolation Pro-
pears cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 58
(PID 191, FMI 2)
Output Shaft Speed Sensor

Overview Required Tools

. - . . *  Basic Hand Tools
This fault code indicates an electrical problem in the Output ,
Shaft Speed Sensor circuit. The signal from the sensor did not *  Eaton Test Adapter Kit
match the current operating conditions * Digital Volt/Ohm Meter

Detection e Troubleshooting Guide

, , Possible Causes
A Speed Sensor is determined faulty when all Speed Sensor

readings are compared and one sensor is inconsistent. This fault code can be caused by any of the following:
Fallback «  Transmission Harness
e Qutput Shaft Speed Sensor

This fault causes a 5-speed fallback and the transmission . o
e Various Transmission Gomponents

stays in either LO range or HI range. When the vehicle comes

to a stop, an attempt to shift into LO range is made. The fall- » Transmission Controller
back causes a 1-speed fallback on transmissions with no aux- Failed or Loose Tone Wheel
iliary section.

Transmission
controller

Transmission harness
30-way connector

Transmission harness

Output shaft
speed sensor
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Fault Isolation Procedures

Code 58 (PID 191, FMI 2), Output Shaft Speed Sensor Test

m Procedure Condition Action |

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure resistance be- —pm  If pin D1 to D2 resistance is— g GO to Step B.

tween the Transmission 2K to 4.5K ohms and pin D1 to
Controller 30-way con- ground resistance is 10K ohms or
nector pins D1 and D2 greater

and between D1 and ground.

If resistance is outside of the— g Go to Step C.
range
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G Procedure Condition Action |

1. Inspect Output Shaft —pm  If no problem found — = Replace Transmission Control-
Speed Sensor for con- ler (Only if Fault Code is Ac-
tamination or damage. tive). Go to Step V.

If problem is found or you —p»  Replace Output Shaft Speed

were sent here from Step C Sensor and inspect the tone

orD wheel for damage, looseness or
corrosion. Go to Step V.
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Fault Isolation Procedures

Code 58 (SID 191, FMI 2), Output Shaft Speed Sensor Test, continued

m Procedure Condition Action

1. Disconnect the Transmission
Harness from the Output Shaft
Speed Sensor.

2. Measure resistance be- —pm  If resistance is 2K to 4.5K—p»  Go to Step D.

tween  Output  Shaft ohms
Speed Sensor pins A and
B.

If resistance is outside of—pm  Go to Step B.
range

[
— >
g

m Procedure Condition Action

1. Measure resistance be- —pm  If resistance is more than—p»  Replace Transmission Har-

tween  Output  Shaft 10K ohms or open circuit ness. Go to Step V.
Speed Sensor pin A and [OL]
ground.

If resistance is less than 10K—pm GO to Step B.
ohms

]
—/ >
=
GROUlND I—
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Fault Isolation Procedures

Code 58 (SID 191, FMI 2), Output Shaft Speed Sensor Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.

3. Verify proper installation of
Speed Sensor.

4. Key on.
5. Clear codes(see page 1-4)

6. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)

7. Check for codes (see —p  If N0 codes —p Testcomplete.
page 1-4)

If code 58 appears — p Returnto Step A to find error in
testing.

If code other than 58 ap- —pe  Go to Fault Code Isolation Pro-
pears cedure Index (see page 1-11)
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Fault Isolation Procedures

Component Code: 61
(SID 39, FMI 5, 6)
Rail Select Motor

Overview

This fault code indicates an electrical failure of the Rail Select
Motor.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Controller constantly measures the motor circuit. Fail-
ure mode of short to battery, short to ground, or open circuit
is detected. The Transmission Controller also monitors the
amount of current required to drive the motors. If the over
current limit is exceeded, the fault code is also set.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes
This fault code can be caused by any of the following:

¢  Rail Select Motor
¢ Transmission Controller

Transmission controller

Transmission harness
30-way connector

Rail select motor
2-way connector

Rail select motor
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5, 6), Rail Select Motor Test

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found Go to Step B.

If problem is found

Repair power/ground path for
the main power supply. Go to

Step V.
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued

SCIN: Procedure Condition Action

1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step C.
into Motor Supply 2- ' '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

Main Power Supply 2-Way Connector

ﬁ 30 Amp Fuse

i

Bl
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued

m Procedure Condition Action |

1. Disconnect Rail Select Motor 2-
way (black) connector from the
Transmission Controller.

2. Measure resistance be- — g  If resistance is .3 to 150— p»  Go to Step D.
tween Rail Select 2-way ohms
connector pins A and B.

If resistance is outside of— g  Replace Electric Shifter. Go to
range Step V.
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m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—p»  Replace Transmission Control-

tween Rail Select Motor 10K ohms or open circuit ler (Only if Fault Code is Ac-
2-way connector pin A [OL] tive). Go to Step V.
and ground.

If resistance is outside of—m  Replace Electric Shifter. Go to
range Step V.
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued

m Procedure

2-125

Condition Action
1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see —pmw  If N0 codes — = Testcomplete.
page 1-4)
If code 61 appears — = Returnto Step A to find error in

If code other than 61 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued
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Fault Isolation Procedures

Component Code: 63
(SID 40, FMI 5, 6)
Gear Select Motor

Overview

This fault code indicates an electrical failure of the Gear Select
Motor.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Controller constantly measures the motor circuit. Fail-
ure mode of short to battery, short to ground, or open circuit
is detected. The Transmission Controller also monitors the
amount of current required to drive the motors. If the over
current limit is exceeded, the fault code is also set.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes
This fault code can be caused by any of the following:

e (Gear Select Motor
¢ Transmission Controller

Transmission controller

Transmission harness
30-way connector

Transmission harness

Main shaft
speed sensor
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5, 6), Gear Select Motor Test

m Procedure Condition Action

1. Key off.

2. Inspect main power 2-way con- If no problem found — p Goto Step B.
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—

If problem is found —p» Repair power/ground path for
the main power supply. Go to
Step V.
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select Motor Test, continued

SCIN: Procedure Condition Action

1. Key off.

2. Insert 20-amp fuse
into Motor Supply 2-
way connector.

If fuse blows immediately Go to Step C.

If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.

20 Amp Fuse

Main Power Supply 2-Way Connector

—

|

30 Amp Fuse

[
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select Motor Test, continued

m Procedure Condition Action |

1. Disconnect Gear Select Motor 2-
way (blue) connector from the
Transmission Controller.

2. Measure resistance be- — g  If resistance is .3 to 150— p»  Go to Step D.
tween Gear Select 2-way ohms
connector pins A and B.

If resistance is outside of— g  Replace Electric Shifter. Go to
range Step V.
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m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—p»  Replace Transmission Control-

tween Gear Select Motor 10K ohms or open circuit ler (Only if Fault Code is Ac-
2-way connector pin A [OL] tive). Go to Step V.
and ground.

If resistance is outside of—m  Replace Electric Shifter. Go to
range Step V.

GROUND
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select Motor Test, continued

m Procedure

2-131

Condition Action
1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see —pmw  If N0 codes — - Testcomplete.
page 1-4).
If code 63 appears — p» Returnto Step A to find error in

If code other than 63 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select Motor Test, continued
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Fault Isolation Procedures

Component Code: 65
(SID 251 FMI 4)
Logic Power

Overview Required Tools
e Basic Hand Tools
o Eaton Test Adapter Kit

This fault code indicates the Transmission Controller has
detected low transmission logic power to the Transmission

Controller on vehicle interface 18-way connector pins B1 and * Digital Volt/Ohm Meter

E2. »  Troubleshooting Guide

Detection Possible Causes

Starting at key-on and throughout operation, the Transmis- This fault code can be caused by any of the following:

sion Controller constantly measures the motor voltage. If the
reading is low, the fault code is set.

Fallback

e Battery Bus Fuse / Gircuit Breaker is Open
¢ Low Batteries
e (orroded or Loose Contacts

This fault causes an In Place fallback. e Transmission Controller
e Shift Control

]

30 AMP fuse & ()
i Battery power ' .
( [ \

non-switched power)
run to starter or batteries

I 1 I
U
© [e) o
EA‘KOE{I [ o— Vehicle interface
e T 18-way connector
S — Shift control
S . CT ] R 30-way connector
A 58—
Bt 2
A1 £ @ |
e “ 49 0=
) () .
G Vehicle bulkhead
s S - tL connector

All OEM responsible wiring shown is "typical". Consult specific application.
(A1, E1) = +12 volt non-switched from battery

(B1, E2) = +12 volt switched from shift control to transmission controller
(A3, B3) = Signal returns, grounds, and general OEM wiring
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Fault Isolation Procedures

Code 65 (SID 251 FMI 4), Logic Power Test

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found Go to Step B.

If problem is found

Repair power/ground path for
the main power supply. Go to

Step V.
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Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Logic Power Test, continued

SCIN: Procedure Condition Action

1. Key off.

2. Insert 20-amp fuse If fuse blows immediately Go to Step C.

into Motor Supply 2- '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse .
Main Power Supply 2-Way Connector
B

@ 30 Amp Fuse
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Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Logic Power Test, continued

m Procedure

Condition

Action

1.
2.

Key off.

Disconnect negative (-) battery
cable.

Disconnect the main power 2-
way connector on the Transmis-
sion Controller.

Disconnect Shift Control 30-way
connector.

Measure resistance be- — g
tween Shift Control 30-
way pins J2 and K2.

@)

If pins J2 and K2 resistance—pm-
is 0 to .3 ohms

If any of the above conditions—pm-
are not met

Go to Step F.

Go to Step D.
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Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Logic Power Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect vehicle interface 18-
way connector.

3. Measure resistance from:

* Vehicle interface —pm If resistance between pins B1 and J2
18-way connector is 0 to .3 ohms and
pin B1 and Shift
Control 30-way
connector pin J2

e Shift Control 30-
way connector J2
and ground

If pin J2 and ground resis-——p» GO to Step E.
tance is 10K ohms or open

circuit [OL]
If any of the above conditions— g  Replace OEM wiring from the
are not met Transmission Controller to Shift

Control. Go to Step V.

JE

HMS

e
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Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Logic Power Test, continued

m Procedure Condition Action |

1. Key off.

2. Measure resistance from:

e \Vehicle interface —pm  If resistance between pins E2 and K2
18-way connector is 0 to .3 ohms and
pin E2 and Shift
Control 30-way
connector pin K2

e Shift Control 30-
way connector pin

K2 and ground

If pin K2 and ground resis—p  Replace Transmission Control-
tance is 10K ohms or open ler. Go to Step V.

circuit [OL]

If any of the above conditions— g  Repair OEM wiring from the
are not met Transmission Controller to Shift

Control. Go to Step V.
1 2 3

OHMS

50
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Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Logic Power Test, continued

m Procedure

2-139

Condition

Action

1.
2.

Key off.

Reconnect Shift Control 30-way
connector.

Disconnect vehicle interface 18-
way connector.

Measure resistance between ve-
hicle interface 18-way connector
pins:

e BlandE2
e B1and ground

—

If resistance between pins B1 and E2
is 0 t0.3 ohms and

If pin B1 and ground resis—pm
tance is 10K ohms or open
circuit [OL]

If any of the above conditions—pm-
are not met

OHMS

20

GROUND

Replace Transmission Control-
ler (Only if Fault Code is Ac-
tive). Go to Step V.

Replace Shift Control. Go to
Step V.



Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Logic Power Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)

5. Use Driving Techniques to at-
tempt to reset the code (see

page 1-6)
6. Check for codes (see —pmw  If N0 codes — - Testcomplete.
page 1-4)
If code 65 appears — p» Returnto Step A to find error in
testing.

If code other than 65 ap- —p  Go to Fault Code Isolation Pro-
pears cedure Index (see page 1-11).

-
N
=
=
7
S
)
=
S
S
-
=
=
(x]
@
=1
=
=S
@
o

2-140



Fault Isolation Procedures

System Code: 71
(SID 60, FMI 7)
Stuck Engaged

Overview Required Tools

*  Basic Hand Tools

o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

This fault code indicates the transmission was unable to move
the front box to neutral during a shift request.

Detection

The transmission detects this by attempting the same shifter Possible Causes
actions five times and not sensing the desired position.

Fallback This fault code can be caused by any of the following:
e Low Power to Gear Select Motor
This fault causes an In Place fallback. e Gear Select Sensor

*  Electric Shifter

*  Yoke / Clutch / Main Shaft

e Shift Block

*  Failed or Misaligned Shift Block
¢ Dragging Clutch

e Torque Locked in Gear

Electric shifter

o S =
) 2 y 7 o] F ¥ % X
f /4 2 ALK
¢ = I/ § \ \ ) I =
~ .
/ Gear select sensor

Shift bar housing

Main shaft

2-141



Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test

m Procedure Condition Action

1. Place Shift Lever in neutral.

2. Depress clutch pedal.

3. Key on.
4. Observe  service > If you have an active code——m  Go to Step B.
lamp. 71 or Gear Display shows:

If no lights or tones turn on—pm-  Perform Electrical Pretest  (see
page 3-1)

If “N” is highlighted on Shift—pm  Go to Step V.
Lever and Gear Display
shows:

-
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Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued

NGl Procedure Condition Action

1. Key off.

2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-

sion.
—
If no problem found — p Goto Step C.
If problem is found — = Repair power/ground path for
the main power supply. Go to
Step V.
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Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued

m Procedure Condition Action |
1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step D.
into Motor Supply 2- '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

Main Power Supply 2-Way Connector

i
fmt=E T —]
@ =2 S ©
®)

@ 30 Amp Fuse

Condition

m Procedure

Action

1. Key off.

2. Remove Electric Shifter from
Shift Bar Housing.

3. Inspect the Shift Bar Housing:

e Shift Blocks —p Ifno problem found —
e Shift Rails
* Inspect electric shifter
for evidence of lube con-
tamination
If problem found —

Replace Electric Shifter (Only if Fault

Code is Active). Go to Step V.

Repair as required. Go to Step V.
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Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued

m Procedure

2-145

Condition Action
1. Key off.
2. Reconnect all connectors.
3. Keyon.:
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code(see
page 1-6)
6. Check for codes(see —pm  If N0 codes — p Testcomplete.
page 1-4)
If code 71 appears — = Returnto Step Ato find error in test-

If code other than 71 ap- —pm
pears

ing.

Go to Fault Code Isolation Procedure
Index (see page 1-11)



Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued
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Fault Isolation Procedures

System Code: 72
(SID 59, FMI 7)
Failed to Select Rail

Overview

This fault code indicates the transmission is unable to select
the required rail during a shift.

Detection

The transmission detects this by attempting the same shifter
actions five times and not sensing the desired position.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
*  Low Power to Rail Motor
e Rail Select Motor
*  Rail Select Sensor
e Shift Block
e Transmission Controller

» Rail slips into gear during vehicle transportation
(this occurs during piggy-backing)

Electric shifter

Rail select sensor
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Fault Isolation Procedures

Code 72 (SID 59, FMI 7), Failed to Select Rail Test

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found Go to Step B.

If problem is found

Repair power/ground path for
the main power supply. Go to

Step V.
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Fault Isolation Procedures

Code 72 (SID 59, FMI 7), Failed to Select Rail Test, continued

SCIN: Procedure Condition Action
1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step C.
into Motor Supply 2- '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

@ Main Power Supply 2-Way Connector

ﬁ 30 Amp Fuse

i

El
m Procedure Condition Action
1. Key off.
2. Remove Electric Shifter from
Shift Bar Housing.
3. Inspect the Shift Bar —pm  If N0 problem found — = Replace Electric Shifter (Only if
Housing: Fault Code is Active). Go to Step
V.
e Shift Blocks If problem found — - Repair as required. Go to Step
. : V.
e Shift Rails

e Inspect electric shifter for
evidence of lube contami-
nation
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Fault Isolation Procedures

Code 72 (SID 59, FMI 7), Failed to Select Rail Test, continued

m Procedure Condition Action |

1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-

tempt to reset the code (see

page 1-6)
6. Check for codes (see —pmw  If N0 codes — - Testcomplete.

page 1-4)

If code 72 appears — = Returnto Step A to find error in

If code other than 72 ap- —pm
pears

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

System Code: 73
(SID 58, FMI 7)
Failed to Engage Gear

Overview

This fault code indicates the transmission is unable to engage
the desired gear in the front box during a shift.

Detection

The transmission detects this by attempting the same shifter
actions five times and not sensing the desired position.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
¢ Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
*  Electric Shifter
e Yoke / Clutch / Main Shaft
*  Gear Select Sensor
e Shift Block

Shift bar housing

Electric shifter

Gear select sensor

Main shaft
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Fault Isolation Procedures

Code 73 (SID 58, FMI 7), Failed to Engage Gear Test

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found Go to Step B.

If problem is found

Repair power/ground path for
the main power supply. Go to

Step V.
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Fault Isolation Procedures

Code 73 (SID 58, FMI 7), Failed to Engage Gear Test, continued

SCIN: Procedure Condition Action

1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step C.
into Motor Supply 2- ' '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse .
Main Power Supply 2-Way Connector
—]| O
ﬁ 30 Amp Fuse
0
El
m Procedure Condition Action
1. Key off.
2. Remove Electric Shifter from
Shift Bar Housing.
3. Inspect the Shift Bar Housing:
e Shift Blocks —p If no problem found —p» Replace Electric Shifter (Only if
. . : Fault Code is Active). Go to
Shift Rails Step V.
* Inspect electric shifter for
evidence of lube contamina-
tion
If problem found — = Repair as required. Go to Step

V.

2-153



Fault Isolation Procedures

Code 73 (SID 58, FMI 7), Failed to Engage Gear Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)

5. Use Driving Techniques to at-
tempt to reset the code (see

page 1-6)
6. Check for codes (see—pw  If N0 codes — - Testcomplete.
page 1-4)
If code 73 appears — = Returnto Step A to find errorin
testing.

If code other than 73 ap- —pe  Go to Fault Code Isolation Pro-
pears cedure Index (see page 1-11)
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Fault Isolation Procedures

System Code: 74
(SID 54, FMI 7, 10, 12)
Failed to Synchronize

Overview Required Tools

This fault code indicates the transmission is unable to use
system controls to synchronize during a shift.

Detection

Basic Hand Tools

Eaton Test Adapter Kit
PC-based Service Tool
Troubleshooting Guide

If there is engine communication on the J1939 Link and the Possible Causes

engine does not respond to transmission speed and torque
commands, the code will set. Failure of the Inertia Brake sys-
tem to slow the Input Shaft will also set the code.

Fallback .
If the failure occurs while moving, it could cause a 1-speed *
fallback. Once the vehicle is stopped, starting gear and .
reverse gear can be engaged. However, if it is the Inertia Brake

system that failed, it may be difficult to engage a gear from a

stop if the Inertia Brake was providing assistance (due to a

poorly adjusted clutch).

This fault code can be caused by any of the following:

Clutch Out of Adjustment
Damaged Input Shaft Brake
Inertia Brake

Engine Control System

Engine
ECM

Engine control system l

Inertia brake
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Fault Isolation Procedures

Code 74 (SID 54, FMI 7, 10, 12), Failed to Synchronize Test

m Procedure

NG Procedure

m Procedure

Condition Action |
1. Istransmission equipped —pm- If the transmission is —pme  Go to Step B.
with an Inertia Brake? equipped with Inertia Brake
If the transmission is not —pme  Go to Step C.
equipped with Inertia Brake
Condition Action |
1. Keyon.
2. Gonnect ServiceRanger, select
“Advanced Product Functions”.
3. Start engine, PTO must be disen- m
gaged. g
4. Select “Inertia Brake Test”. 5
(=)
5. Run test and follow in- —pm  Test passes —» GotoStep V. =4
structions. S
-u
. . S
Test fails —p» Replace Inertia Brake. Go to 4
Step V. s
@
(7]
Test aborts — p Correct displayed test failure
condition and retest.
Condition Action I
1. Keyon.
2. Retrieve codes (see page —p»  If code 74 is active —p Contactthe OEM because the en-
1-4). gine is failing to respond to the
transmissions command during
a shift.
If code is not active —p  Testcomplete.
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Fault Isolation Procedures

Code 74 (SID 54, FMI 7, 10, 12), Failed to Synchronize Test

m Procedure

2-157

Condition Action
1. Key on.
2. Clear codes (see page 1-5).
3. Drive the vehicle and attempt to
reset the code.
4. Check for codes (see —pm  Ifno codes —p Testcomplete.
page 1-4).
If code 74 appears —p» Return to Step A to find error in

If code otherthan 74 appears — o

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11).



Fault Isolation Procedures

Code 74 (SID 54, FMI 7, 10, 12), Failed to Synchronize Test
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Fault Isolation Procedures

Code 74 (SID 54, FMI 7, 10, 12), Failed to Synchronize Test
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Fault Isolation Procedures

Code 74 (SID 54, FMI 7, 10, 12), Failed to Synchronize Test
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Fault Isolation Procedures

Component Code: 81
(SID 47, FMI 7)
Gear Engagement Detected

Overview Required Tools

o ) e Basic Hand Tools
The transmission controller has detected that the shift

finger position indicates neutral and a comparison of *  Eaton Test Adapter Kit

input and main shaft speeds indicate the transmission is »  ServiceRanger version 2.5 or newer
in gear. The comparison of shaft speeds is only per- .

formed when the vehicle is moving and a shift is in pro- Possible Causes

cess.

This fault code can be caused by any of the following:

Detection *  Worn internal transmission components.

e The fault is detected after the transmission ECU
powers up and a non-neutral condition is

detected during a shift. Conditions to Recreate Fault
e FMI 7 - The transmission controller detected an e Only set during a shift.
inaccurate finger position.
Fallback Conditions to Clear Fault

. . o e The fault becomes inactive after power down.
This fault causes an in-place fallback. The transmission P

will remain in current gear.

Ii
?Pfou I o
Z s — B
Ny, ® = ‘V}
! O ® =
] |
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(= : Ll y
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I L =
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Transmission
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Fault Isolation Procedures

Code 81 (SID 47, FMI 7), Gear Engagement Detected

m Procedure Condition Action |

1. Key on.

2. Retrieve codes (see —p»  If code 81 is active or in- — g Customer - Call Eaton at 1-800-
page 1-4). active 826-HELP (4357). CSC - Call
Technician Service.
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Fault Isolation Procedures

System Code: 83
(SID 18, FMI 14)
Missing Lever

Overview

This fault code indicates the Eaton Shift Lever or the OEM
Shift Lever is not sensing any lever positions.

Detection

Starting at key-on and throughout operation, the Shift Control
constantly measures the feedback from the Shift Lever circuit.
If the Shift Lever reports no lever positions are sensed, the
fault code is set. To allow the Shift Control to detect this fault,
it is necessary to turn the key-on since it constantly monitors
for failure mode.

Fallback

This fault causes a downshift only fallback and shifts to neu-
tral when the vehicle stops.

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
*  Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:
e Eaton Shift Lever or OEM Shift Lever

Shift Lever
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Fault Isolation Procedures

Code 83 (SID 18, FMI 14), Missing Lever Test

m Procedure Condition Action |

1. Key on.
2. Retrieve Codes (see —p»  If code 83 is active — = Replace Eaton Shift Lever or
page 1-4) OEM Shift Lever.

If 83 is inactive —p Testcomplete.
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Fault Isolation Procedures

System Code: 91
(SID 236, FMI 5)
Power Connection

Overview

This fault code indicates an excessive resistance has been
detected between the power supply source (battery or starter)
and the transmission controller.

Detection

The fault is detected during power down.

Fallback

None

Required Tools
*  Basic Hand Tools
o Eaton Test Adapter Kit
*  Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:

*  OEM Wiring Harness between battery or starter and
transmission controller.

30 AMP fuse &3

o) o)
C
—H
[¢] ]

B Battery power
(non-switched power)
~ R __ A run to starter
— e h or batteries
© Main power

2-way connector

All OEM responsible wiring shown is "typical". Gonsult specific application.
(B) = +12 volt non-switched from battery
(A) = Signal returns, grounds, and general OEM wiring
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Fault Isolation Procedures

Code 91 (SID 236, FMI 5), Power Connection Test

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found Go to Step B

If problem is found

Repair power/ground path for
the main power supply. Go to

Step V.
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Fault Isolation Procedures

Code 91 (SID 236, FMI 5), Power Connection Test, continued

SCIN: Procedure Condition Action
1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step V.
into Main Power Sup- '
ply 2-way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

Main Power Supply 2-Way Connector

BB
@ 30 Amp Fuse
i i
[l
m Procedure Condition Action
1. Key off.
2. Clean and reconnect all connec-
tors.
3. Key on.
4. Clear codes (see page 1-4)
5. Use Driving Techniques to at-
tempt to reset the code (see
page 1-6)
6. Check for codes (see—p-  If N0 codes —p Testcomplete.
page 1-4)
If code 91 appears — = Returnto Step A to find error in

If code other than 91 appears— g
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Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)



Fault Isolation Procedures

Code 91 (SID 236, FMI 5), Power Connection Test, continued
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Fault Isolation Procedures

System Code: 92
(SID 168, FMI 14)
Weak System Battery Voltage

Overview Required Tools
e Basic Hand Tools

This fault code indicates that the vehicle is supplying weak , )
e Troubleshooting Guide

battery voltage to the transmission.

Detection Possible Causes

The fault is detected when vehicle battery voltage is below 9 This fault code can be caused by any of the following:
volts for a period of at least 10 seconds. *  Vehicle charging system or battery integrity
Fallback

If this fault occurs while moving, it causes an inplace fallback.
Once the vehicle is stopped, the starting gear and reverse can
be engaged.

Batteries
Vehicle

Charging
System
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Fault Isolation Procedures

Code 92 (SID 168, FMI 14), Weak System Battery Voltage Test

m Procedure Condition Action

1. Key off.

2. If fault code 92 is present, inac-
tive or active.

3. Inspect vehicle charging system
and battery integrity to ensure
battery voltage does not drop be-
low 9 volts during normal opera-

tion.
—
If no problem found — p GotoStep V.
If problem is found — = Repair vehicle changing system
and or battery integrity. Go  to
Step V. -n
Q
=3
7]
(=)
” . 8
m Procedure Condition Action =
-
U
1. Keyon. §
2. Clear codes (see page 1-4) 2
{—
3. Use Driving Techniques to at- 2
tempt to reset the code (see
page 1-6)
4, Check for codes (see—pw  If N0 cOdes — p Testcomplete.
page 1-4)
If code 92 appears — p» Returnto Step A to find error in
testing.

If code other than 92 appears—p»  Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Fault Isolation Procedures

System Code: 93
(SID 231, FMI 14)

Loss of J1939 Communication from the Engine

Overview

This fault code indicates the System Controller is broadcast-
ing J1939 messages and receiving J1939 messages, but has
not received J1939 messages from the engine.

Detection

The fault is detected if J1939 communication from the engine
is lost for 5 seconds.

Fallback

If the fault occurs while moving, it causes a 1-speed fallback.
Once vehicle has stopped, the starting gear and reverse can
be engaged. If the failure occurs at system initialization, it
causes an AutoSelect fallback mode.

Required Tools
e Basic Hand Tools
e Troubleshooting Guide

Possible Causes

This fault code can be caused by any of the following:

e OEM supplied J1939 harness
e Engine ECM

Terminating

I

Engine

J-1939 Data Link
(OEM supplied)

Resistor 1B B @:c@ﬁggﬁ:@@

Terminating
Resistor
A————¢ ~
f ¢}
fo) o }
]
reZa| I}
— il 5
———
@ coBT51e08 L ‘
- -
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Fault Isolation Procedures

Code 93 (SID 231, FMI 14), Loss of J1939 Communication from the Engine Test

m Procedure

Condition

Action

1.
2.

Key on.

If fault code 93 is present, inac-
tive or active.

Inspect OEM J1939 harness.
—

If problem found with har-—pm
ness

If no problem is found with—pm
harness

Repair OEM J1939 harness. Go
to Step V.

Problem exists with engine ECM.
Repair according to vehicle man-
ufacturer’s  recommendations.

Go to Step V.
eee . o
m Procedure Condition Action | BE
1. Key off. 73
=
2. Reconnect all connectors. =
=
3. Key on. -u
S
4. Clear codes (see page 1-4) @
{—
5. Use Driving Techniques to at- §
tempt to reset the code (see
page 1-6)
6. Check for codes (see—pw  If N0 codes — - Testcomplete.
page 1-4)
If code 93 appears — = Returnto Step A to find error in

If code other than 93 appears—p»

testing.

Go to Fault Code Isolation Pro-
cedure Index (see page 1-11)
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Symptom Isolation Procedures

Electrical System

Overview Required Tools

. e Basic Hand Tools
The test does not relate to any specific fault code, but must be

completed before performing Fault Code Isolation Table pro- *  Eaton Test Adapter Kit
cedures. The pretest verifies the basic electrical inputs before e Digital Volt/Ohm Meter
testing individual circuits. «  Troubleshooting Guide
Detection Possible Causes

There is no detection process specifically for the basic electri-
cal supply. However, failures of this type are generally
detected by the transmission or driver as some other type of

This pretest can be used for any of the following:
e Corroded Power Contacts

fault code or symptom. e Blown Fuse
Fallback »  Wiring Harness
e Low Batteries
There is no fallback for the electrical pretest, however, it may «  Transmission Controller

effect other systems.

30 AMP fuse 3

Battery power

(non-switched power) /L :
- run to starter I |
e co || or batteries
) & Main power @
Eéiom © -l 2-way connector Shift control
30-way connector
‘ (@) o))
: P m
—
P . o —7] 10 AMP 12 volt only — Qr — 10 AMP fuse
p b . .
° - Vehicle interface Vehicle bulkhead aut(')majnc resetting
¢ — .. circuit breaker
1 18-way connector ~ connector

b O 9 b O 9 "~ |gnition power (switched power)
All OEM responsible wiring shown is "typical’. Consult specific application. run to main power lead that
(B1, E2) = +12 volt non-switched from battery feeds the ignition bus
(A3, B3) = Signal returns, grounds, and general OEM wiring
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Symptom Isolation Procedures

Electrical System Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery connec-
tions for integrity.

3. Measure voltage across— g  If voltage is 11 to 13 volts on a 12
batteries and load test the batter-  volt system or

ies.
22 t0 26 on a 24 volt system—p»  Go to Step B.
and the batteries pass the load test
If voltage is outside of range—pm  Repair or replace batteries and
or batteries fail the load test charging system as required.
Repeat this step.
\

)H

i\
@

=]
pS
=
— - |
®>

o
=
o
[
D
o
=
-
D
("]

uoije|os| woydwAg
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Symptom Isolation Procedures

Electrical System Test, continued

NGl Procedure Condition Action

1. Key off.

2. Disconnect negative (-) battery
cable.

3. Disconnect Shift Control 30-way
connector.

4. Measure resistance be-—p»  IfresistanceisOto1ohms _— p»  Goto Step E.
tween Shift Control 30-
way pins J3 and K3.

If resistance is outside of—pm  Goto Step C.
range

50




Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition

Action

1. Key off.

2. Disconnect vehicle interface har-
ness 18-way connector from the
Transmission Controller.

3. Measure resistance from—pm  If resistance is 0 to .3 ohms — g
vehicle interface 18-way
connector pin A3 and
Shift Control 30-way con-
nector pin J3.

If resistance is outside of — pm
range

o |

[

|
o —

Go to Step D.

Repair OEM wiring from the
Transmission Controller to Shift
Control. Reconnect all connec-
tors. Go to Step A.

3-4
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

3-5

Condition

Action

If resistance is 0 t0 .3 ohms — g

If resistance is outside of — g
range

1. Key off.

2. Measure resistance from—pm
vehicle interface 18-way
connector pin B3 and
Shift Control 30-way con-
nector pin K3.

1 2 3
ﬁ“ O

Replace Transmission Control-
ler. Reconnect all connectors.
Go to Step A.

Repair OEM wiring from the
Transmission Controller to Shift
Controller. Reconnect all con-
nectors. Go to Step A.




Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

Condition Action
1. Key off.
2. Measure resistance from—pw  If resistance is 0 to .3 ohms — g Go to Step G.
Shift Control 30-way con-
nector pin J3 and nega-
tive (-) battery cable
If resistance is outside of—pm  Goto Step F.

range

)
—
[=]
[}
D
o
=
-
D
(]

uoijejos| wojdwAg




Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

3-7

Condition

Action

1.

Key off.

2. Disconnect the main power 2-

way connector on the Transmis-
sion Controller.

Measure resistance be-— g
tween the main power 2-

way connector pin A and

the negative (-) battery
cable.

If resistance is 0 t0 .3 ohms — g

If resistance is outside of — g
range

Replace Transmission Control-
ler. Reconnect all connectors.
Go to Step A.

Repair ground path for the trans-
mission. Reconnect all connec-
tors. Go to Step A.




Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

Condition Action
1. Key off.
2. Measure resistance from—pw-  If pin J1 and K1 resistance is—p» GO to Step J.
Shift Control 30-way con- 0to 1 ohms
nector pins J1 and K1
If the above conditions are—pw  Go to Step H.

HO|

not met
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action
1. Key off.
2. Disconnect the Transmission
Controller 18-way connector.
3. Measureresistancefrom: —pm  If pin A1 and J1 resistance is 0 to .3
. . ohms and
e Vehicle interface
18-way connector
pin A1 and Shift
Control 30-way
connector pin J1.
e Shift Control 30-
way connector J1
and ground.
If pin J1 and ground resis-—pm  Go to Step I.

tance is more than 10K ohms
or open circuit [OL]

If any of the above conditions— -
are not met

O]
== |
Oo0
0]
immm

3-9

Repair OEM wiring from the
Transmission Gontroller to Shift
Controller. Reconnect all con-
nectors. Go to Step A.



Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action |

1. Key off.

2. Measure resistance from:

e Vehicle interface— If pin E1 and K1 resistance is 0 t0 .3
18-way connector ohms and
pin E1 and Shift
Control 30-way
connector pin K1

e Shift Control 30-
way connector K1
and ground

If pin K1 and ground resis—p»  Replace Transmission Control-
tance is more than 10K ohms ler. Reconnect all connectors.
or open circuit [OL] Go to Step A.

If any of the above conditions— g Repair OEM wiring from the

are not met Transmission Gontroller to Shift
Controller. Reconnect all con-
nectors. Go to Step A.

(7]

-

-3

(T IS

S S o

® 3

o

] =37
=

Q=

“ =

(=]

-

e
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Symptom Isolation Procedures

Electrical System Test, continued

G Procedure

Condition Action
1. Key off.
2. Reconnect negative (-) battery
cable.
3. Measure voltage between— g If voltage between pins J1—pw  Go to Step L.
Shift Control 30-way con- and J3 is within .6 volts of
nector pin J1 and J3. battery voltage
If voltage is outside of range —pm» GO to Step K.

T%@H




Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

Condition

Action |

1. Key off.

2. Disconnect the main power 2-
way connector on the Transmis-
sion Controller.

3. Measure voltage be-——pm
tween the main power
2-way connector pins A
and B.

If voltage is within .6 volts of —pm-
battery voltage

If voltage is outside of range — g

Replace Transmission Control-
ler. Reconnect all connectors.
Go to Step A.

Repair battery power supply to
the transmission. Fuse may be
blown. Reconnect all connec-
tors. Go to Step A.

3-12
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Symptom Isolation Procedures

Electrical System Test, continued

SCIIAE Procedure

Condition

Action

1. Key off.

2. Measure voltage between— g
Shift Control 30-way con-
nector pins C1 and K3.

VOLTS

HO|

3-13

If voltage is less than .6 voltS— -

If voltage is outside of range —pm-

Go to Step M.

Constant ignition power. Repair
ignition supply to the transmis-
sion. Repeat this step.



Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition

Action

1. Key on.

2. Measure voltage between—pm-  If voltage is within .6 volts of — -
Shift Control 30-way con- battery voltage
nector pins C1 and K3.

If voltage is outside of range —pm-

VOLTS

Ho|

Test complete.

No ignition power. Repair igni-
tion supply to the transmission.
Repeat this step.
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Symptom Isolation Procedures

Front Box Control

Overview

This symptom-driven test is performed if the service lamp is
on constantly and/or “-” is displayed on the Gear Display, and
there are no active or inactive codes

Detection

Turn the key on and watch the Gear Display. If the Gear Dis-
play shows “-” constantly, the Transmission Controller was
not able to confirm front box control.

Any time the service lamp is flashing, go to Diagnostics Pro-
cedure (pagei-2).

Fallback

This fault causes an In Place fallback while moving, and it

causes a failure during system initialization. A “-” will appear
on the Gear Display.

Required Tools

Basic Hand Tools
Eaton Test Adapter Kit

Digital Volt/Ohm Meter
Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:

Electric Shifter

Yoke / Clutch / Main S
Shift Block

Gear Select Sensor

hift

Shift bar housing

Electric shifter

Gear select sensor

Main shaft
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Symptom Isolation Procedures

Front Box Control Test

m Procedure

Condition Action

1.
2.
3.

Key on.
Place shift control in neutral.

Depress clutch pedal, however,
do not engage the input shaft
brake (clutch brake).

Observe Gear Display.
Note: If service lamp is flashing,

go to Diagnostics Proce-
dure (page 1-2).

If Gear Display shows: “N” —pm  Test complete.

If Gear Display shows: “-” __pm  Go to Step B.

3-16
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Symptom Isolation Procedures

Front Box Control Test, continued

NGl Procedure Condition Action

1. Key off.

2. Disconnect negative (-) battery
cable.

3. Disconnect main power 2-way
connector from the Transmission
Controller.

4. Measure resistance be- —pm  If resistance is 0to .3 ohms — g Go to Step C.
tween main power 2-way
connector pin A and neg-
ative (-) battery cable.

If resistance is outside of—pm  Check battery and ground supply

range to the Transmission Controller.
Repeat this step. If problem con-
tinues, repair main power har-
ness to the Transmission
Controller. Go to Step V.

OHMS

—HO[H
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Symptom Isolation Procedures

Front Box Control Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect negative (-) battery
cable.

3. Measure voltage across If voltage is within .6 volts of—pm GO to Step D.
) —
main power 2-way con- battery voltage
nector pins A and B.

If voltage is outside of range — g  Check battery and ground supply
to the Transmission Controller.
Repeat this step. If problem con-
tinues, repair main power har-
ness to the Transmission. Go to

Step V.
‘ OHMS
() ©
e’
L
o . 9
m Procedure Condition Action E
s
1. Key off. —3r=1
§ 3
2. Remove Electric Shifter from = g
Shift Bar Housing. s
3. Inspect the Shift Bar housing: If no problem found — = Replace Electric Shifter. Go to gl
e Shift Blocks Step V.
e Shift Rails —
* Inspect electric
shifter for evidence of lube con-
tamination
If problem found — p» Repairasrequired. Goto Step
V.
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Symptom Isolation Procedures

Front Box Control Test, continued

m Procedure

3-19

Condition

Action

1.
2.
3.

Key off.

Reconnect all connectors.

Place Shift Control into neutral.

Key on.

—

If Gear Display displays a —pm
solid “N”

If Gear Display does not dis- — -
play a solid “N”

Test complete.

Return to Step A to find error in
testing.



Symptom Isolation Procedures

Front Box Control Test, continued
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Symptom Isolation Procedures

Gear Display Power Supply

Overview

This symptom-driven test is performed if Gear Display is not
working, and there are no active or inactive codes.

Detection

The Shift Control has no fault detection capability for this fail-
ure. The failure is observed by the driver when operating the
vehicle. To observe this failure, operate the vehicle and moni-
tor the Gear Display.

Fallback

This symptom has no effect on vehicle operation, however,
the Gear Display may not function.

Required Tools
»  Basic Hand Tools
e  Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
*  Troubleshooting Guide
* Data Link Tester

Possible Causes

This symptom can be caused by any of the following:
e Gear Display
e Vehicle Harness
e Ignition Power Supply
e Shift Control

[I I\
Gear display
Shift control cIN 3
30-way connector

o 1]

10 AMP 12 volt only —— Or —— @ 10 AMP fuse
automatic resetting

circuit breaker

é—————— = |gnition power (switched power)
run to main power lead that
feeds the ignition bus

All OEM responsible wiring shown is "typical". Consult specific application.

(C1) = +12 volt switched from ignition switch

(E1, E2) = Communication from and to the ECU

(E3) = Signal returns, grounds, and general OEM wiring
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Symptom Isolation Procedures

Gear Display Power Supply Test

m Procedure Condition Action |
1. Key off.
2. Remove the dash panel and un-
plug the Gear Display 4-way con-
nector from the Dash Harness.
3. Key on.
4. Measure voltage be- —pm  If voltage is within .6 volts of—pm  Go to Step D.
tween Gear Display 4- battery voltage
way connector pins 1
and 4.
If voltage is outside of range — g GO to Step B.
=
0]
(@) [
‘@
NG Procedure Condition Action
1. Key on.
2. Measure voltage be- —pm  If voltage is within .6 volts of—pme  Go to Step C.
tween Gear Display 4- battery voltage
way connector pin 1 and
ground.

If voltage is outside of range —pm-

GROUND

Repair ignition supply to Gear

Display. Go to Step V.

3-22
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Symptom Isolation Procedures

Gear Display Power Supply Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect Shift Gontrol 30-way
connector.

3. Measure resistance be- —pm  If resistance is within 0 to .3— g  Go to Step D.
tween Shift Control 30- ohms
way connector pin E3
and Gear Display 4-way
connector pin 4.

If resistance is outside of—pw  Repair harness between Gear

range Display and Shift Control. Go to
Step V.
:
,l‘j = DS@D
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Symptom Isolation Procedures

Gear Display Power Supply Test, continued

m Procedure Condition Action |

1. Key on.

2. Disconnect Shift Gontrol 30-way
connector.

3. Measure resistance between:

e Shift Control 30- —pm  Ifresistance between pins E1and 3 is
way connector pin 0 to .3 ohms and
E1 and Gear Dis-
play 4-way connec-
tor pin 3

e Shift Control 30-
way connector pin
E1 and ground

If resistance between pin E1—pm»  Go to Step E.
and ground is 10K ohms or
open circuit [OL]

If any of the above conditions—pm  Repair harness between Gear
are not met Display and Shift Control. Go to
Step V.

(%)
-<
w3
o
gc
o 3
[ — I
[— ]
o =
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R
]
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Symptom Isolation Procedures

Gear Display Power Supply Test, continued

m Procedure Condition Action

1. Key off.
2. Measure resistance between:

e Shift Control 30- —p» Ifresistance between pins E2 and 2 is
way connector pin 0 to .3 ohms and
E2 and Gear Dis-
play 4-way connec-
tor pin 2

e (ear Display 4-way
connector pin 2 and
ground

If resistance between pin 2—_p»  Goto Step F.
and ground is 10K ohms or
open circuit [OL]

If any of the above conditions— g Repair harness between Gear

are not met Display and Shift Control. Go to
Step V.
'a
2,
@
U3© D
‘a
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Symptom Isolation Procedures

Gear Display Power Supply Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect Shift Control 30-way
connector.

3. Connect the Data Link Tester
across the Gear Display 4-way
connector pins 2 and 3.

4. Key on.
5. Place the Data Link —pm  If test passed — = Replace Gear Display. Go to
Tester in the communi- Step V.
cation test mode.
If test failed — = Replace Shift Control. Go to
Step V.

Red .©
®

D3© D
Black ‘g

m Procedure Condition Action |

1. Key off.
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2. Reconnect all connectors.

3. Keyon.

4. Drive the vehicle to de- —p»  If complaint was repaired g Test complete.
termine  whether the
complaint has been re-
paired.

If complaint was not repaired —pm»  Return to Step A to find error in
testing.
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Symptom Isolation Procedures

Start Enable Relay Contact

Overview Required Tools

. . . , , »  Basic Hand Tools
This symptom-driven test is performed if the engine does not

start with the Shift Lever in neutral, and there are no active or *  Eaton Test Adapter Kit
inactive codes. e Digital Volt/Ohm Meter
Detection e Troubleshooting Guide

. , - o Possible Causes
The Shift Control has no fault detection capability for this fail-

ure. The failure is observed by the driver when operating the

) o : This symptom can be caused by any of the following:
vehicle. To observe this failure, attempt to start the vehicle.

e Start Enable Relay
Fallback e Starter Solenoid Wiring
This symptom has no effect on vehicle operation, however, if

the failure occurred before the engine was started, it is possi-
ble the engine will not start.

il

Shift control 30-way connector

ey
[~— =)
\ "3
Runto
¢— starter solenoid
Run to start
> signal from
L ignition switch
S—— Start
" enable relay
All OEM responsible wiring shown is "typical". Consult specific application.
(C3, 30, 86, Run to Solenoid) = +12 volt non-switched from battery 86
(A2, 87) = Signals into the controller 87
(A3, 85) = Signal returns, grounds, and general OEM wiring 85
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Symptom Isolation Procedures

Start Enable Relay Contact Test

m Procedure Condition Action |

1. Key off.
2. Disconnect Shift Control 30-way
connector.
3. Key on.
4. Engage Starter. —p Ifengine cranks — p Goto StepB.

If engine does not crank — » Goto StepC.
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Symptom Isolation Procedures

Start Enable Relay Contact Test, continued

NG Procedure

3-29

Condition

Action

1. Key off.

2. Remove positive (+) battery ca-

ble.

3. Measure resistance be- —pw  If resistance is more than—pm
tween Shift Control 30-
way connector pins A2
and K3.

@)

-

10K ohms or open circuit
[OL]

If resistance is less than 10K—pm-
ohms

Replace Start Enable Relay. Go
to Step V.

Starter solenoid circuit is short
to ground. Repair as required.
Go to Step V.



Symptom Isolation Procedures

Start Enable Relay Contact Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect Shift Control 30-way
connector.

3. Place a jumper across the Start
Enable Relay contacts 30 and 87.

4. Engage starter. — = Ifengine cranks — p Goto StepD.

If engine does not crank — p GotoStepE.

m Procedure Condition Action |

1. While engaging starter —pm  If engine continues to crank —pme  Test complete.
remove jumper wire.

If engine stops cranking— e  Latching circuit in Shift Control
when jumper is removed is malfunctioning. Replace Shift
Control and repeat this step.

m Procedure Condition Action

1. Replace Start Enable Relay.

)
-
o
[x}
D
o
[—
-
(1]
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2. Engage starter. — - If engine cranks —p Testcomplete.

If engine does not crank  —p» GO to Step F.
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Symptom Isolation Procedures

Start Enable Relay Contact Test, continued

m Procedure

Condition

Action

1. Measure resistance be- — g
tween Shift Gontrol 30-
way connector pins A3
and G3.

0!

3-31

If resistance is 40 t0 90 ohms—pm-

If resistance is outside of — pm
range

Check vehicle starting system. If
no problem found, replace Shift
Control. Go toStep V.

Repair harness between Start
Enable Relay and Shift Control.
Go to Step V.



Symptom Isolation Procedures

Start Enable Relay Contact Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.
3. Key on.

4. Start the engine to deter- — g If €ngine starts — = Testcomplete.
mine whether the Start
Enable Relay contact
complaint has been re-
paired.

If engine does not start — p Returnto Step A to find error in
testing.
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear

Overview Required Tools

. . : . e »  Basic Hand Tools
This symptom-driven test is performed if the transmission

does not engage a gear, and there are no active or inactive *  Eaton Test Adapter Kit
codes. * Digital Volt/Ohm Meter
Detection e Troubleshooting Guide

e PC-based Service Tool
If the Shift Control is unable to provide a fault code, the driver
may observe this failure as the transmission not initiating or

completing a shift. The driver may observe this failure as the , i
transmission neutralizes. This symptom can be caused by any of the following:

Fallback e Input .Shaft. Speed Sensor
e Electric Shifter
There is no fallback mode for this symptom. e Transmission
*  (Gear Select Sensor
e Inertia Brake
e Clutch Brake

Possible Causes

Shift Bar Housing \/ _ - \
2 PN A

Main Shaft

p e
[c had Main power
] ] 2-way connector
ENGCN|==
O O N .
Transmission controller
I 30-way connector
P 2
[¢] [} o1
e — Input shaft Electric shifter
[ speed sensor
) O ) ) O o

Inertia brake

All OEM responsible wiring shown is "typical’. Consult specific application.
(D1, D2) = Signals into the ECU
(H1, H2) = Signal returns, grounds, and general OEM wiring

Gear select sensor
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test

m Procedure Condition Action |

1. Key on.

2. Depress clutch pedal.
3. Start engine.

4. Release clutch pedal to verify In-
put Shaft speed.

5. Depress clutch pedal.
6. Place Shift Leverin “D”.

7. Observe Gear Display. —pm  If Gear Display shows a solid—pe  Go to Step B.
HNH

If Gear Display shows a— g  Goto Step H.
flashing gear with arrows

If Gear Display shows a—p»  Goto StepJ.
flashing gear with no arrows

If Gear Display shows a solid—pme  Contact Eaton at 1-800-826-

gear but vehicle will not 4357 for repair strategy.
move
SC:M Procedure Condition Action |

1. Key off.

-
=
o
[
D
o
=
S
D
("]

2. Connect PC-based Service Tool.

uoije|os| woydwAg

3. Start engine. Release clutch ped-
al.

4. View Input Shaft speed. — g If Input Shaft speed exists — g  Go to Step V.

If Input Shaft speed does not—pm  Go to Step C.
exist
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure the resistance —pm  If resistance is 2K to 4.5K—p»  Go to Step D.
between the Transmis- ohms
sion Controller 30-way
connector pins J1 and K1.

If resistance is outside of—pw  Goto Step E.
range

OHMS

HO
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—pm  Go to Step G.
tween the Transmission 10K ohms or open circuit
Harness 30-way connec- [OoL]
tor pin J1 and ground.

If resistance is less than 10K—pw  Go to Step E.
ohms

m Procedure Condition Action

1. Disconnect the Transmission
Harness from the Input Shaft
Speed Sensor.

2. Measure resistance be- — g If resistance is 2K to 4.5K—p»  Goto Step F.
tween Input Shaft Speed ohms
Sensor pins A and B.
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If resistance is outside of— g  Replace Input Shaft Speed Sen-
range sor. Goto Step V.

[

e
HO|
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is 10K ohms or—p»-  Replace Transmission Har-
tween Input Shaft Speed open circuit [OL] ness. Go to Step V.
SensorpinAand ground.

If resistance is less than 10K—p  Replace Input Shaft Speed Sen-
ohms sor. Goto Step V.

[
o

K
I

m Procedure Condition Action |

1. Key off.

2. Verify the Upper Countershaft is
turning.

3. Turn the Input Shaft and —pm  If Upper Countershaftisturn-—pm  Replace Transmission Control-
verify the Upper Counter- ing ler. Go to Step V.
shaft is rotating.

If Upper Countershaft is not— g  Contact Eaton at 1-800-826-
turning 4357 for repair strategy.
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued

m Procedure Condition Action |

1. Connect P.C. based service tool.

2. Start engine
3. View input shaft speed.

4. Depress clutch pedal. g If input shaft speed does not—pm  Clutch is out of adjustment and/
drop below 150 rpm or Input Shaft Brake (Clutch
Brake) is malfunctioning. Adjust
clutch per manufacturer’s speci-
fications. Go to Step V. If vehi-
cle is equipped with an Inertia
Brake. Go to Step I.

Ifinput shaft speed drops be-—p»  Test complete.Go toStep V.
low 150

m Procedure Condition Action |

1. Key on.

2. Make sure the PTO is off.

3. Connect PC-based service tool
and select “Advanced Product

Function”. o
-<
4. Start engine. Eg
S S
5. Select “Inertia Brake Test”. @ 3
£ 8
6. Run test and follow in- —pm  Test passes — p Testcomplete. Go to Step V. iy
structions. ;'3"-
-

Test fails — = Replace Inertia Brake. Go to

Step V.
Test aborts Correct displayed test failure

condition and retest.
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued

G Procedure Condition Action

1. Key off.

2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-

sion.
—
If no problem found —p Goto Step K.
If problem is found — = Repair power/ground path for
the main power supply. Go to
Step V.
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued

m Procedure Condition Action |
1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step L.
into Motor Supply 2- ' '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

Main Power Supply 2-Way Connector

@ 30 Amp Fuse
['[
Condition Action

M Procedure

1. Key off.

2. Remove Electric Shifter from
Shift Bar Housing.

3. Inspect the Shift Bar Housing:

e Shift Blocks —p If problem is found —
e Shift Rails
* Inspect electric shifter for
evidence of lube contamina-
tion
If no problem is found —

Repair as required. Go to
V.

Step

Replace Electric Shifter. Go to
Step V.
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Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued

m Procedure

3-41

Condition

Action

1.
2.
3.

Key off.
Reconnect all connectors.
Key on.

Drive the vehicle to de- — g
termine  whether the
complaint has been re-
paired.

If the transmission engages — g
agear

If the transmission does not — g
engage a gear

Test complete.

Return to Step A to find error in
testing.




Symptom Isolation Procedures

AutoShift Will Not Engage a Gear Test, continued
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Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear
Overview Required Tools

. . : . . »  Basic Hand Tools
This symptom-driven test is performed if the transmission ,
does not engage a gear, and there are no active or inactive *  Eaton Test Adapter Kit
codes. * Digital Volt/Ohm Meter

*  Troubleshooting Guide
e  PC-based Service Tool

Detection

If the Shift Control is unable to provide a fault code, the driver
may observe this failure as the transmission not initiating or

completing a shift. The driver may observe this failure as the
transmission neutralizes.

Fallback

Possible Causes

This symptom can be caused by any of the following:
e Input Shaft Speed Sensor
e Electric Shifter

There is no fallback mode for this symptom. e Transmission

*  (Gear Select Sensor

e Inertia Brake

e Clutch

Shift Bar Housing \/ _ - \
2 PN A

Main Shaft

p e
[c had Main power
] ] 2-way connector
ENGCN|==
O O N .
Transmission controller
I 30-way connector
P 2
[¢] [} o1
e — Input shaft Electric shifter
[ speed sensor
) O ) ) O o

Inertia brake

All OEM responsible wiring shown is "typical’. Consult specific application.
(D1, D2) = Signals into the ECU
(H1, H2) = Signal returns, grounds, and general OEM wiring Gear select sensor
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Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test

m Procedure Condition Action |

1. Key on.

2. Start engine.
3. Place Shift Lever in “D”.

4. Observe Gear Display. g  If Gear Display shows a solid—pme  Go to Step B.
“NH

If Gear Display shows a—p»  GoOto Step H.
flashing gear with arrows

If Gear Display shows a— g  Goto Stepd.
flashing gear with no arrows

If Gear Display shows a solid— g  Contact Eaton at 1-800-826-

gear but vehicle will not 4357 for repair strategy.
move
G Procedure Condition Action I

1. Key off.
2. Connect PC-based Service Tool.

3. Start engine. Increase rpm and
hold above 800 rpm.

4. View Input Shaft speed. —p»  If Input Shaft speed exists —p»  Contact Eaton at 1-800-826-
4357 for repair strategy.
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If Input Shaft speed does not—pm G0 to Step C.
exist
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Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure the resistance —pm  If resistance is 2K to 4.5K—p»  Go to Step D.
between the Transmis- ohms
sion Controller 30-way
connector pins J1 and K1.

If resistance is outside of—pw  Goto Step E.
range

OHMS

HO

3-45



Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—pm  Go to Step G.
tween the Transmission 10K ohms or open circuit
Harness 30-way connec- [OoL]
tor pin J1 and ground.

If resistance is less than 10K—pw  Go to Step E.
ohms

m Procedure Condition Action

1. Disconnect the Transmission
Harness from the Input Shaft
Speed Sensor.

2. Measure resistance be- — g If resistance is 2K to 4.5K—p»  Goto Step F.
tween Input Shaft Speed ohms
Sensor pins A and B.
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If resistance is outside of— g  Replace Input Shaft Speed Sen-
range sor. Goto Step V.

[

e
HO|
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Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued

m Procedure

Condition

Action

1. Measure resistance be- — g
tween Input Shaft Speed
SensorpinAand ground.

[
o

K
I

If resistance is 10K ohms or—pm
open circuit [OL]

If resistance is less than 10K—pm-
ohms

Replace Transmission Har-
ness. Go to Step V.

Replace Input Shaft Speed Sen-
sor. Goto Step V.

m Procedure

Condition

Action

1. Key off.

2. Turn the Input Shaft and — e
verify the Upper Counter-
shaft is rotating.

If Upper Countershaft is turn-—gm
ing

If Upper Countershaft is not— g
turning

Replace Transmission Control-
ler. Go to Step V.

Contact Eaton at 1-800-826-
4357 for repair strategy.

m Procedure

Condition

Action

1. Connect P.C. based service tool.
2. Start engine

3. View input shaft speed. —

3-47

If input shaft speed does not—pm
drop below 150 rpm

If input shaft speed drops be-—pm-
low 150

Clutch is dragging. Go to Step I.

Test complete.Go toStep V.



Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued

m Procedure Condition Action |

1. Key on.

2. Make sure the PTO is off.

3. Connect PC-based service tool
and select “Advanced Product
Function”.

4. Start engine.

5. Select “Inertia Brake Test”.

6. Run test and follow in- —pm  Test passes — p» Replace Clutch. Go to Step V.
structions.
Test fails — p» Replace Inertia Brake. Go to
Step V.
Test aborts Correct displayed test failure

condition and retest.
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Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued

G Procedure Condition Action

1. Key off.

2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-

sion.
—
If no problem found —p Goto Step K.
If problem is found — = Repair power/ground path for
the main power supply. Go to
Step V.
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Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued

m Procedure Condition Action |

1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step L.
into Motor Supply 2- ' '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

Main Power Supply 2-Way Connector

i
fmt=E T —]
@ =2 S ©
®)

@ 30 Amp Fuse

M Procedure Condition Action &
-3
1. Key off. = 'g..
® 3
2. Remove Electric Shifter from S -
Shift Bar Housing. a S
» 2
3. Inspect the Shift Bar Housing: §
e Shift Blocks —p If problem is found —p» Repairas required. Goto  Step
»  Shift Rails v.
* Inspect electric shifter for
evidence of lube contamina-
tion
If no problem is found —p» Replace Electric Shifter. Go to
Step V.
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Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued

m Procedure

3-51

Condition

Action

1.
2.
3.

Key off.
Reconnect all connectors.
Key on.

Drive the vehicle to de- — g
termine  whether the
complaint has been re-
paired.

If the transmission engages — g
agear

If the transmission does not — g
engage a gear

Test complete.

Return to Step A to find error in
testing.




Symptom Isolation Procedures

UltraShift DM Will Not Engage a Gear Test, continued
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Symptom Isolation Procedures

UltraShift ASW Will Not Engage a Gear

Overview Required Tools

. . : . . »  Basic Hand Tools
This symptom-driven test is performed if the transmission ,
does not engage a gear, and there are no active or inactive *  Eaton Test Adapter Kit
codes. * Digital Volt/Ohm Meter

*  Troubleshooting Guide
e  PC-based Service Tool

Detection

If the Shift Control is unable to provide a fault code, the driver
may observe this failure as the transmission not initiating or

completing a shift. The driver may observe this failure as the
transmission neutralizes.

Possible Causes

This symptom can be caused by any of the following:

e Fluid Level
Fallback .

e Inertia Brake
There is no fallback mode for this symptom. *  Electric Shifter

e PTO circuit
¢ Transmission

—_— = =

(T g
= Main power
o e] 2-way connector q
ENCN|== q

Transmission controller
30-way connector

Electric shifter

(H1, H2) = Signal returns, grounds, and general OEM wiring

Gear select sensor
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Symptom Isolation Procedures

UltraShift ASW Will Not Engage a Gear Test

m Procedure Condition Action |

1. Key on.

2. Start engine.
3. Place Shift Lever in “D”.

4. Observe Gear Display. g  If Gear Display shows a solid—pme  Go to Step B.
start gear but vehicle will not
move

If Gear Display shows a—p»  Goto Step C.
flashing gear with arrows

If Gear Display shows a— g  Goto Step D.
flashing gear with no arrows

If Gear Display shows a Di-—pm  Go to Step G.
rect Drive Gear

SC:M Procedure Condition Action |

1. Place transmission in neutral.

2. Allow engine to idle at 600 to 700
RPM for a minimum of 2 min-
utes. Ensure transmission fluid
temperature is 60 to 120 degrees
F (16 to 49 degrees C).

o
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3. Check WetClutch fluid —pm  If fluid level is at COLD/FULL—pm  Remove flywheel inspection cov-
level. mark er and inspect rubber coupler for
damage or shear. If no damage
observed go to Step C. If dam-
aged observed, service torsional

coupler.

uoije|os| woydwAg

If fluid level is below the—pm  Correct fluid level, check for
COLD/ADD mark leaks. Go to Step V.
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Symptom Isolation Procedures

UltraShift ASW Will Not Engage a Gear Test, continued

m Procedure Condition

3-55

Action

1.
2.
3.

Key on.
Make sure PTO is off.

Connect PC-based service tool
and select “Advanced Product
Function”.

Start engine.

Select “Inertia Brake Test”.

Run test and follow in- —pm  Test passes —
structions.
Test fails —
Test aborts —

Test complete. Go to Step V.

Replace Inertia Brake. Go to
Step V.

Correct displayed test failure
condition and retest.



Symptom Isolation Procedures

UltraShift ASW Will Not Engage a Gear Test, continued

m Procedure Condition Action
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—
If no problem found — p Goto StepE.
If problem is found — = Repair power/ground path for

the main power supply. Go to
Step V.
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Symptom Isolation Procedures

UltraShift ASW Will Not Engage a Gear Test, continued

m Procedure Condition Action

1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step F.
into Motor Supply 2- ' '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

Main Power Supply 2-Way Connector

i
fmt=E T —]
@ =2 S ©
®)

@ 30 Amp Fuse

m Procedure Condition Action

1. Key off.

2. Remove Electric Shifter from
Shift Bar Housing.

3. Inspect the Shift Bar Housing:

*  Shift Blocks — - lfproblem is found —_»  Repairas required.
»  Shift Rails Go to Step V.

* Inspect electric shifter for
evidence of lube contamina-
tion

If no problem is found — = Gontact your Eaton Representa-
tive or call 1-800-826-HELP.
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Symptom Isolation Procedures

UltraShift ASW Will Not Engage a Gear Test, continued

m Procedure

Condition

Action

1.

Key on. Make sure PTO switch is
off.

2. Start engine.
3. Select “D”. — p» If Gear Display shows Direct—pm  Repair PTO circuit. Go to Step
Drive Gear. V.
If Gear Display shows correct— g Go to Step V.
start gear.
Condition Action

m Procedure

1.
2.
3.

Key off.
Reconnect all connectors.
Key on.

Drive the vehicle to de- —pm
termine  whether the
complaint has been re-
paired.

If the transmission engages — g
agear

If the transmission does not — g
engage a gear

Test complete.

Contact your Eaton Representa-

tive or call 1-800-826-HELP.
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Symptom Isolation Procedures

J1587 Data Link

Overview

This symptom-driven test is performed if the PC-based Ser-
vice Tool does not work.

Detection

The service technician observes the failure when operating
the PC-based Service Tool. To observe this failure, simply
connect the PC-based Service Tool to the transmission via the
J1587 diagnostic connector located in the cab.

Fallback

There is no fallback mode for J1587 Data Link. The PC-Base
Service Tool will not work correctly.

Required Tools
»  Basic Hand Tools
e  Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
e Data Link Tester
¢ Troubleshooting Guide
»  PC-based Service Tool

Possible Causes

This symptom can be caused by any of the following:
e J1587 Data Link Harness
e Shift Control
*  PC-based Service Tool

+12
volts
Shift control battery
30-way connector T
J-1587 data link
\ B2
~ XX XX A
6-way 9-way
diagnostic connector diagnostic connector
A Ground
A ATA+ B + Battery
B ATA-
C + Battery
E Ground FATA+

(B2, C2) = Communication from and to the ECU
+12 volt non-switched from battery

All OEM responsible wiring shown is "typical". Consult specific application.
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Symptom Isolation Procedures

J1587 Data Link Test

m Procedure

Condition

Action |

1. Key on.

2. Measure voltage either — g
between 6-way diagnos-
tic connector pins C and
E or 9-way diagnostic
connector pins B and A.

If voltage is within .6 volts of —pm-
battery voltage

If voltage is outside of range — -

HO|

Go to Step B.

Repair battery or ground line to
vehicle diagnostic connector.
Go to Step V.
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Symptom Isolation Procedures

J-1587 Data Link Test, continued

NGl Procedure

3-61

Condition

Action

1. Key off.

2. Disconnect negative battery ca-

ble.

3. Disconnect Vehicle Harness 30-

way connector.

4. Measure resistance from —pm

Vehicle Harness 30-way
connector pin B2 and ei-
ther 6-way diagnostic
connector pin A or 9-way
diagnostic connector pin
F.

HO|

If resistance is 0t0 .3 ohms — g

If resistance is outside of —pm
range

LTS

il

il
I

Go to Step C.

Repair vehicle interface harness.
Repeat this step.




Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—pw  Go to Step D.
tween either 6-way diag- 10K ohms or open circuit
nostic connector pin A or [OoL]
9-way diagnostic con-
nector pin F and ground.

If resistance is less than 10K—pm  Repair vehicle interface harness.
ohms Go to Step V.

GROUND GROUND

m Procedure Condition Action I

1. Measure resistance be- — g Ifresistance is 0to.3 ohms — p»  Go to Step E.
tween Vehicle Harness
30-way connector pin C2
and either 6-way diag-
nostic connector pin B or
9-way diagnostic con-
nector pin G.

If resistance is outside of—m  Repair vehicle interface harness.
range Go to Step V.
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Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition

Action

1. Measure resistance be- —pw If resistance is more than— g
tween either 6-way diag- 10K ohms or open circuit
nostic connector pin B or [OoL]
9-way diagnostic con-
nector pin G and ground.

If resistance is less than 10K—pm-
ohms

GROUND GROUND

3-63

Go to Step F.

Repair vehicle interface harness.
Go to Step V.



Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect Vehicle Harness 30-
way connector.

3. Disconnect all data links to the
vehicle diagnostic connector,
leaving only the transmission
connected.

4. Connect the Data Link Tester
across the 6-way diagnostic con-
nector pins A and B or the 9-way
diagnostic connector F and G.

5. Key on.
6. Place the Data Link —p»  If test passed — p Problem exists with service tool
Tester in the Communi- in one of the following areas:

cation Test mode. e Communication box

e (Cables
e PC
Repair as required. Goto  Step
V.
If test failed — = Replace Shift Controller. Go to
Step V.
()
-<<
o 3
Black EE Eg
[ — S—
[—2
o 2
» 2
Red S
Red

Black
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Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition

Action

1. Key on.

2. Connect PC-based Ser- — p»  If PC-based Service Tool —pm
vice Tool. functions correctly

If PC-based Service Tool —pm
does not function correctly

3-65

Test complete.

Return to Step A to find error in
testing.



Symptom Isolation Procedures

J-1587 Data Link Test, continued
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Symptom Isolation Procedures

Range System

Overview

This symptom-driven test is completed if the transmission
does not perform range shifts, and there are no active or inac-
tive fault codes.

Detection

The failure is observed by the driver when operating the vehi-
cle. To observe this failure, operate the vehicle and make sev-
eral shifts up and down across the range.

Fallback

There is no fallback for this symptom.

Required Tools

Basic Hand Tools
(2) 0-100 PSI Air Pressure Gauges
Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:

Low Air Pressure

Contaminated Air Supply

Air Leak

Range Valve

Range Synchronizer

Range Actuator / Cylinder / Piston / Yoke

HI diagnostic port

Range system

LO diagnostic port
(on opposite side of
HI diagnostic port,
out of view)
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Symptom Isolation Procedures

Range System Test

m Procedure Condition Action |
1. Key off.
2. Install both 0-100 PSI Air Pres-
sure Gauges into the Range Valve
diagnostic ports.
3. Start vehicle and allow air pres-
sure to build to governor cut-off.
4. Release clutch to register Input
Shaft Speed in the transmission.
5. Turn off engine, but leave key in
the “ON” position.
6. With the Shift Control, —pme  If LO range gauge = 55 to 65 PSl and
select reverse, then se-
lect neutral.
If Hl range gauge =0 PSI g Go to Step B.
Note: Five minutes is allowed
for checking the pres-
sure after moving the
Shift Control to neu-
tral.
If both pressure gauges do—p»  Replace Range Valve and
not read as listed above Range Cylinder Cover as re-
quired. Repeat this step.
HI range

0-100 PSI gauge

LO range
0-100 PSI gauge
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Symptom Isolation Procedures

Range System Test, continued

NG Procedure

Condition

Action

1.
2.

0-100 PSI gauge

3-69

Key on.

With Shift Control, select — g
reverse, press the Up-

shift Button, then select
neutral.

HI range

Note: If the gear display does
not read "H" (10-Speed) or
"[H" (18-Speed), go to the Up/Down

Button Test.

or

10-Speed

18-Speed

If HI range gauge = 55 to 65 PSI and

If LO range gauge =0 PSI g

If both pressure gauges do—pm
not read as listed above

LO range
0-100 PSI gauge

Repair mechanical Range Sys-
tem as required. Go to Step V.

Replace Range Valve and
Range Cylinder Coveras  re-
quired. Go to Step V.



Symptom Isolation Procedures

Range System Test, continued

m Procedure Condition Action |

1. Key off.

2. Remove gauges.
3. Key on.

4. Drive the vehicle to de- —pm  If complaint was repaired —pm  Test complete.
termine  whether the
complaint has been re-
paired.

If the complaint was not re- — e Return to Step A to find error in
paired testing.
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Symptom Isolation Procedures

Splitter System

Overview

This symptom-driven test is completed if the transmission
does not perform Splitter Shifts, and there are no active or
inactive fault codes.

Detection

The failure is observed by the driver when operating the vehi-
cle. To observe this failure, operate the vehicle and make sev-
eral shifts up and down across the Splitter.

Fallback

There is no fallback for this symptom.

Required Tools

Basic Hand Tools
(2) 0-100 PSI Air Pressure Gauges
Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:

Low Air Pressure

Contaminated Air Supply

Air Leak

Splitter Valve

Splitter Actuator / Cylinder / Piston / Yoke

Splitter system

LO diagnostic port

HI diagnostic port
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Symptom Isolation Procedures

Splitter System Test

m Procedure Condition Action I

1. Key off.

2. Install both 0-100 PSI air pres-
sure gauges into the Splitter
Valve diagnostic ports.

3. Start vehicle and allow air pres-
sure to build to governor cut-off.

4. Release clutch to register Input
Shaft speed in the transmission.

5. Turn off engine, but leave key in
the “ON” position.

6. With the Shift Control, —pm  If Hi split gauge = 55 to 65 PSl and
select reverse, then se-

lect neutral.
IfLO split gauge =0PSI —p»  Go to Step B.
Note: Five minutes is allowed
for checking the pres-
sure after moving the
Shift Control to neu-
tral.
If both pressure gauges do—p»  Replace Splitter Valve and
not read as listed above Splitter Cylinder Cover as re- .
quired. Repeat this step. =
-3
= =
© o
® 3
[ — Tp—
LO split = g
0-100 PSI gauge g =
HI split E

0-100 PSI gauge
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Symptom Isolation Procedures

Splitter System Test, continued

NGl Procedure

Condition

Action

1.
2.

Key on.

With Shift Control, select — g
reverse, press the Up-

shift Button, then select
neutral.

Note: If the Gear Display does not
read “IH” (18 speed), go to

the Up/Down Button Test.

LO split
0-100 PSI gauge

HI split
0-100 PSI gauge

If LO split gauge = 55 t0 65—
PSI and

If HI split gauge = 0 PSI —

If both pressure gauges do—pm
not read as listed above

Repair mechanical Splitter sys-
tem as required. Go to Step V.

Replace Splitter Valve and
Splitter Cylinder Cover as re-
quired. Go to Step V.

m Procedure

Condition

Action

1.
2.
3.
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Key off.
Remove all gauges.
Key on.

Drive the vehicle to de- — g
termine  whether the
complaint has been re-
paired.

If the complaint was repaired — g

If the complaint was not re- — g
paired

Test complete.

Return to Step A to find error in
testing.



Symptom Isolation Procedures

Splitter System Test, continued
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Symptom Isolation Procedures

Up/Down Button

Overview

This symptom-driven test is performed if unable to shift the
transmission with the Up/Down Buttons, and there are no
Active or Inactive codes.

Detection

The Shift Control has no fault detection capability for this fail-
ure. The failure is observed by the driver when operating the
vehicle.

Fallback

There is no fallback for this symptom.

Required Tools
»  Basic Hand Tools
e Digital Volt/Ohm Meter
e Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:
e Shift Control

Side view
of pushbutton
shift control

[

\I_D—_
Transmission controller

30-way connector R
L]
=
Top view ||
of pushbutton Se(N)]
shift control (=] o)l
&)

= ETNH

Pushbutton Shift Control Eaton Shift Lever
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Symptom Isolation Procedures

Up/Down Button Test

m Procedure

Condition

Action |

1.
2.
3.

Start engine.
Place Shift Lever in “Manual”.

Drive the vehicle and use — g
the buttons to initiate up-
shifts and downshifts.

If the up and down buttons— -
are working properly, the
transmission will make up-
shifts and downshifts.

If the transmission does not—pm
make upshifts and/or downshifts.

Test complete.

Replace Shift Control. Repeat
this step.
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Symptom Isolation Procedures

UltraShift DM Shift Complaint

Overview

This symptom-driven test is performed if a shift complaint
exists, and there are no Active or Inactive codes.

Detection

There is no detection other than a driver complaint.
Fallback

There is no fallback mode for shift complaint, however, it may
effect vehicle performance.

Required Tools
»  Basic Hand Tools
e  Eaton Test Adapter Kit
*  PC-based Service Tool
*  Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:
* Inertia Brake
e Input Shaft Speed Sensor
e Electric Shifter
e Shift Bar Housing
e Transmission
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Symptom Isolation Procedures

UltraShift DM Shift Complaint Test

m Procedure Condition Action |

1. Key on.

2. Make sure PTO is off.

3. Connect PC-based service tool
and select “Advanced Product
Function”.

4. Start engine.

5. Select “Inertia Brake Test” — g

6. Run test and follow instructions.  Test Passes —p Goto StepB.
Test Fails —p» Replace Inertia Brake. Go to
Step V.
Test Aborts — = Correct displayed test failure

condition and retest.

NG Procedure Condition Action |

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure the resistance —pm  If resistance is 2K to 4.5K—p»  Go to Step C.
between the Transmis- ohms
sion Controller 30-way
connector pins J1 and K1.

If resistance is outside of—pw GO to Step D.
range

-
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o
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Symptom Isolation Procedures

UltraShift DM Shift Complaint Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—pm  Go to Step F.
tween the Transmission 10K ohms or open circuit
Harness 30-way connec- [OoL]
tor pin J1 and ground.

If resistance is less than 10K—pm GO to Step D.
ohms

m Procedure Condition Action

1. Disconnect the Transmission
Harness from the Input Shaft
Speed Sensor.

2. Measure resistance be- — g If resistance is 2K to 4.5K—p»  Goto Step E.
tween Input Shaft Speed ohms
Sensor pins A and B.

If resistance is outside of— g  Replace Input Shaft Speed Sen-
range sor. Goto Step V.
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Symptom Isolation Procedures

UltraShift DM Shift Complaint Test, continued

m Procedure Condition

Action

1. Measure resistance be- —pm  If resistance is 10K ohms or— g
tween Input Shaft Speed open circuit [OL]
SensorpinAand ground.

If resistance is less than 10K—pm-
ohms

[ ]

@|

GROUND

Replace Transmission
ness. Go to Step V.

Har-

Replace Input Shaft Speed Sen-

sor. Goto Step V.
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Symptom Isolation Procedures

UltraShift DM Shift Complaint Test, continued

m Procedure Condition Action

1. Key off.

2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-

sion.
—
If no problem found —p Goto StepG.
If problem is found — = Repair power/ground path for
the main power supply. Go to
Step V.
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Symptom Isolation Procedures

UltraShift DM Shift Complaint Test, continued

m Procedure Condition Action |
1. Key off.
2. Insert 20-amp fuse If fuse blows immediately Go to Step H.
into Motor Supply 2- ' '
way connector.
If fuse does not blow im- Repair wiring from the battery to the
mediately Transmission ECU. Go to Step V.
20 Amp Fuse

Main Power Supply 2-Way Connector

@ 30 Amp Fuse
['[
Condition Action

m Procedure

1. Key off.

2. Remove Electric Shifter from
Shift Bar Housing.

3. Inspect the Shift Bar Housing:

e Shift Blocks —p Ifno problem found —
e Shift Rails
* Inspect electric shifter for
evidence of lube contamina-
tion
If problem found —

Contact your Eaton Representa-
tive. Or call 1-800-826-HELP

Repair as required. Go to Step
V.
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Symptom Isolation Procedures

UltraShift DM Shift Complaint Test, continued

m Procedure Condition

Action

1. Key on.

2. Drive the vehicle to de- —pm  If shift complaint has been — g
termine  whether the repaired
complaint has been re-
paired.

If the shift complaint has not — g
been repaired

3-83

Test complete.

Contact your Eaton Representa-
tive. Or call 1-800-826-HELP



Symptom Isolation Procedures

UltraShift DM Shift Complaint Test, continued

)
-
o
o
D
(=3
=
-
1]
w

uoijejos| wojdwAg

This page left blank intentionally.

3-84



Symptom Isolation Procedures

UltraShift ASW Shift Complaint

Overview

This symptom-driven test is performed if a shift complaint
exists, and there are no Active or Inactive codes.

Detection

There is no detection other than a driver complaint.

Fallback

There is no fallback mode for shift complaint, however, it may
effect vehicle performance.

Required Tools
»  Basic Hand Tools
e  Eaton Test Adapter Kit
*  PC-based Service Tool
*  Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:
e Low Fluid Level
* Inertia Brake
e Input Shaft Speed Sensor
e Electric Shifter
e Transmission
e Shift Bar Housing

Electric shifter

Speed Sensor

Clutch
i
|> o) x
|> O Y
I] Baton \ -2
Fluid

Inertia brake
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Symptom Isolation Procedures

UltraShift ASW Shift Complaint Test

m Procedure Condition Action |

1. Place transmission in neutral.

2. Allow engine to idle at 600 to 700
RPM for a minimum of 2 min-
utes. Ensure transmission fluid
temperature is 60 to 120 degrees

F (16 to 49 degrees C)
3. Check transmission fluid—pm  If fluid level is at COLD-FULL—p»  Go to Step B.
level. mark
If fluid level is below the—pm  Correct fluid level, check for
COLD-ADD mark leaks. Go to Step V.
G Procedure Condition Action |
1. Keyon.
2. Make sure PTO is off.
3. Connect PC-based service tool
and select “Advanced Product
Function”.
4. Start engine.
(%)
5. Select “Inertia Brake Test” — g E
IS
6. Runtest and follow instructions.  Test Passes — p Goto StepC. § g
. 7
Test Fails — p» Replace Inertia Brake. Go to @ %
Step V. @ =
S
Test Aborts — - Correct displayed test failure

condition and retest.
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Symptom Isolation Procedures

UltraShift ASW Shift Complaint Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect the Transmission
Controller 30-way connector.

3. Measure the resistance —pm  If resistance is 2K to 4.5K—p»  Go to Step D.
between the Transmis- ohms
sion Controller 30-way
connector pins J1 and K1.

If resistance is outside of—pw  Goto Step E.
range

OHMS

HO
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Symptom Isolation Procedures

UltraShift ASW Shift Complaint Test, continued

m Procedure Condition Action |

1. Measure resistance be- —pm  If resistance is more than—pm  Go to Step G.
tween the Transmission 10K ohms or open circuit
Harness 30-way connec- [OoL]
tor pin J1 and ground.

If resistance is less than 10K—pw  Go to Step E.
ohms

HO|

m Procedure Condition Action

1. Disconnect the Transmission
Harness from the Input Shaft
Speed Sensor.

2. Measure resistance be- — g If resistance is 2K to 4.5K—p»  Goto Step F.
tween Input Shaft Speed ohms
Sensor pins A and B.

)
-
o
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D
o
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-
(1]
(7]
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If resistance is outside of— g  Replace Input Shaft Speed Sen-
range sor. Goto Step V.
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Symptom Isolation Procedures

UltraShift ASW Shift Complaint Test, continued

m Procedure Condition

Action

1. Measure resistance be- —pm  If resistance is 10K ohms or— g
tween Input Shaft Speed open circuit [OL]
SensorpinAand ground.

If resistance is less than 10K—pm-
ohms

Vocom A

o>
[ ==
o
“@ T
%)
(o]

GROUND

Replace Transmission Har-
ness. Go to Step V.

Replace Input Shaft Speed Sen-
sor. Goto Step V.

m Procedure Condition

Action |
1. Key off.
2. Inspect main power 2-way con-
nector terminals, in-line fuse
holder, and power supply con-
nections for integrity and corro-
sion.
—>
If no problem found — p (Goto Step H.
If problem is found —p» Repair power/ground path for

3-89

the main power supply. Go to
Step V.



Symptom Isolation Procedures

UltraShift ASW Shift Complaint Test, continued

m Procedure Condition Action |

1. Key off.

2. Insert 20-amp fuse If fuse blows immediately Go to Step I.
into Motor Supply 2-

way connector.

_>

If fuse does not blow im- Repair wiring from the battery to
mediately the Transmission ECU. Go to
Step V.

20 Amp Fuse .
Main Power Supply 2-Way Connector

@ EF—

30 Amp Fuse

m Procedure Condition Action

1. Key off.

2. Remove Electric Shifter from
Shift Bar Housing.

)
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o
o
D
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3. Inspect the Shift Bar Housing:

e Shift Blocks —p If no problem found — = Contact your Eaton Representa-
«  Shift Rails tive, or call 1-800-826-HELP.

* Inspect electric shifter for
evidence of lube contamina-
tion

If problem found — = Repair as required. Go to Step
V.
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Symptom Isolation Procedures

UltraShift ASW Shift Complaint Test, continued

m Procedure Condition

Action

1. Key on.

2. Drive the vehicle to de- —pm  If shift complaint has been — g
termine  whether the repaired
complaint has been re-
paired.

If the shift complaint has not — g
been repaired

3-91

Test complete.

Contact your Eaton Representa-
tive, or call 1-800-826-HELP.



Symptom Isolation Procedures

UltraShift ASW Shift Complaint Test, continued
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Symptom Isolation Procedures

UltraShift ASW Clutch Engagement

Overview

This symptom-driven test is performed if a clutch engage-
ment complaint exists, and there are no Active or Inactive
codes.

Detection

There is no detection other than a driver complaint.

Fallback

There is no fallback mode for clutch engagement complaint,
however, it may effect vehicle performance.

Required Tools
»  Basic Hand Tools
*  PC-based Service Tool
e Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:
e Low Fluid Level
* Inertia Brake
e Clutch Calibration
e Transmission

Clutch Electric shifter
|> ouT @ — .
o o] @
| | o-letde ,
P Faen \ 5 |
‘m 2 | - -
Speed Sensor
Fluid
[nertia brake
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Symptom Isolation Procedures

UltraShift ASW Clutch Engagement Test

m Procedure

Condition

Action |

1.
2.

Place transmission in neutral.

Allow engine to idle at 600 to 700
RPM for a minimum of 2 min-
utes. Ensure transmission fluid
temperature is 60 to 120 degrees
F (16 to 49 degrees C)

Check transmission fluid—gm
level.

If fluid level is at COLD-FULL—pm
mark

If fluid level is below the—pm
COLD-ADD mark

Goto Step B.

Correct fluid level, check for
leaks. Drive Vehicle, if Clutch En-
gagement Complaint exist re-
peat. Step A.

NG Procedure

Condition

Action |

1.
2.

Key on.

Engine running, allow engine to
reach operating temperature

Key off.
Start vehicle.

Allow vehicle to Idle in Neutral for
a minimum of 2 (two) minutes.

Drive vehicle. —

If Clutch Engagement Com-—pm
plaint does not change

If Clutch Engagement Com-—pm-
plaint is corrected

Remove flywheel inspection cov-
er and inspect rubber coupler for
damage or shear. If no damage
observed go to Step C. If dam-
aged observed, service torsional
coupler.

Test complete.
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Symptom Isolation Procedures

UltraShift ASW Clutch Engagement Test, continued

m Procedure

Condition

Action

1.
2.

Key off.

Disconnect Transmission Har-
ness from the |-Brake.

Key on.

Drive vehicle (Flashing Service
Light will exist).

If Clutch Engagement Com-—pm-
plaint does not change

Contact your Eaton Representa-
tive. Or call 1-800-826-HELP

m Procedure

3-95

If Clutch Engagement Com-—pw»  Replace Inertia Brake. Go to
plaint is corrected Step V.
Condition Action

1.
2.

Key Off.

Reconnect Transmission Har-
ness to [-Brake.

Key on.

Drive the vehicle to de- —pm
termine  whether the
complaint has been re-
paired.

If shift complaint has not — g
been repaired

If the shift complaint has —pm
been repaired

Contact your Eaton Representa-
tive. Or call 1-800-826-HELP

Test complete.



Symptom Isolation Procedures

UltraShift ASW Clutch Engagement Test, continued
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Symptom Isolation Procedures

Transmission Air Leak

Overview

This symptom-driven test is performed if the transmission
has an air leak and there are no Active or Inactive fault codes.

Detection

There is no detection process specifically for a transmission
Air Leak. However, failures of this type are generally detected
by the transmission or driver as some other type of fault code
or symptom.

Fallback

There is no fallback mode for a transmission air leak, how-
ever, it may effect other vehicle systems.

Required Tools

Basic Hand Tools
Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:

Contaminated Air
Range Valve

Splitter Valve

Air Filter/Regulator
Range Piston / 0-ring
Splitter Piston / O-ring

Air filter/regulator
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Symptom Isolation Procedures

Transmission Air Leak Test

m Procedure

Condition Action |
1. Start engine.
2. Allow air pressure to build to gov-
ernor cut-off.
3. Leave transmission in neutral.
4. Key off.
5. Listen for constant air —pm If there are no constant air—pe  Go to Step B.

leaks.

leaks

If air leaks from fittings or air—pm-
lines at:

e Airfilter/regulator

e Splitter  Cylinder
supply line (18-speed only)

If air leaks at the Range Valve— g
exhaust port

If air leaks at Splitter Valve—pm
exhaust port (18-speed only)

Repair fittings or lines as re-

quired. Repeat this step.

Replace Range Valve.
Step V.

Go to

Replace Splitter Valve. Go to

Step V.

NGl Procedure

Condition

Action

1. Start engine.

2. Turn off engine, but leave key in
“ON” position.

3. With the Shift Control, __,
select reverse, then se-
lect neutral.

If there are no constant air—pm
leaks

If air leaks at the Range Valve— g
exhaust port

If air leaks at the Splitter— pm
Valve exhaust port (18-speed

only)

If air leaks at the transmis-—pm
sion breather

Go to Step C.

Go to Step D.

Go to Step F.

Go to Step G.
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Symptom Isolation Procedures

Transmission Air Leak Test, continued

m Procedure Condition Action

1. Key on.

2. With Shift Control, select —p»  If there are no constant air—pe  Go to Step E.
reverse, press the Up- leaks
shift Button, and then se-
lect neutral.

Note: If Gear Display does not
read “H” (10-speed) or
“IH” (18-speed), go to the
Up/Down Button Test.

If air leaks at the Range Ex-—p»  Replace Range Valve. Go to
haust Port Step V.

Ti])| o | [T

10-Speed 18-Speed

m Procedure Condition Action

1. Keyon.

2. With Shift Control, select —pm  If there are no constant air—p»  Replace Range Valve. Go  to
reverse, press the upshift leaks Step V.
button, and then select
neutral.

Note: If Gear Display does not |If air leaks at the Range Ex-—pm»  Replace Range Piston and O-
read “H” (10-speed) or haust Port rings. Go to Step V.
“IH” (18-speed), go to the
Up/Down Button Test.

or

10-Speed 18-Speed
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Symptom Isolation Procedures

Transmission Air Leak Test, continued

m Procedure Condition Action |

1. Key on.

2. With Shift Control, select reverse,
press the downshift button, and
then select neutral.

3. Listen for constant air —pm  If there are no constant air—pm  Test complete.
leaks. leaks

If air leaks at the Splitter ex-—p  Repair Splitter Piston and O-
haust port rings. Go to Step V.

Note: If Gear Display does not
read “R” (10-speed), go to
Up/Down Button Test.

m Procedure Condition Action

1. Keyon.

2. With Shift Control, select reverse,
press the downshift button, and
then select neutral.

3. Listen for constant air —pm  If there are no constant air— e  Replace Splitter Valve (18-
leaks. leaks speed only). Go to Step V.

)
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Note: If Gear Display does not If air leaks at the Spliter—pm  Repair Splitter Piston and O-
read “IR” (18-speed), goto  Valve exhaust port rings (18-speed only). Go to
Up/Down Button Test. Step V.
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Symptom Isolation Procedures

Transmission Air Leak Test, continued

m Procedure Condition

Action

1.
2.

Key on.

With Shift Control, select reverse,
press the downshift button, and
then select neutral.

Listen for constant air —pm  If the leak continues —
leak.
Note: If Gear Display does not |If the air leak stops —

read “H” (10-speed) or
“IH” (18-speed), go to the
Up/Down Button Test.

or

R

|

10-Speed 18-Speed

Repair the Range Yoke Bar O-
rings as required (18-speed
only). Goto Step V.

Replace the Splitter Yoke Bar O-
ring as required (18-speed only.
Go to Step V.

m Procedure Condition

3-101

Action

1.
2.

Start engine

Release clutch to register Input
Shaft speed in the transmission.

Turn off engine, but leave key in
the “ON” position.

Listen for constant air leaks un-
der the following conditions:

e With Shift Control, —pm  If there are no constant leaks — g
select reverse, then
select neutral

e With Shift Control,
select reverse,
press Upshift But-
ton, then select
neutral

If there are constant air leaks — g

Test complete.

Return to Step A to find error in
testing.



Symptom Isolation Procedures

Transmission Air Leak Test, continued
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Symptom Isolation Procedures

Shift Lever Back Light

Overview

This symptom-driven test is performed if the Shift Lever or
Shift Control back lighting is not functioning.

Detection

There is no detection other than a driver complaint.
Fallback

There is no fallback mode for this symptom.

Required Tools
»  Basic Hand Tools
e  Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
*  Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:
e OEM Wiring
e Shift Control
e Shift Lever

-] Back side Dimmer control input
of gauges

Dash lights

Shift Lever Legend
All OEM responsible wiring shown is "typical”. Consult specific application.
(4) = +12 volt switched from shift controler to shift lerver
(1, 8,2, 5) = Signals into the ECU
(3) = Signal returns, grounds, and general OEM wiring
(6) = +12 volt signal from shift control to shift lever

Push Button Shift Control

=

/
Push Button Control

30-way connector
I
ParEraT—

Back side Dimmer control input
of gauges
Dash lights

Push Button Legend

All OEM responsible wiring shown is “typical". Consult specific application.
(F1, F2) = Communication from and to the ECU

(C1) = +12 volt switched from ignition switch

(J3) = Signal returns, grounds, and general OEM wiring

(B3) = Signals into the ECU
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Symptom Isolation Procedures

Shift Lever Back Light Test

m Procedure

Condition Action |
1. Is vehicle equipped with —pm  If vehicle is not equipped—p»  Go to Step B.
a Shift Lever? with a Shift Lever
If vehicle is equipped with a—pm  Go to Step C.
Shift Lever
Condition Action |

NG Procedure

1.
2.

Key off.

Disconnect Shift Control 30-way
connector.

Key on.

Measure voltage be- — p»
tween Shift Control pins

B3 and J3 with the dash

lights fully on.

If voltage is within 2 volts of — g
battery voltage

If voltage is outside of range —pm

Replace Shift Control. Go to
Step V.

Repair OEM harness. Go to Step

V.

3-104

o
=
o
[
D
o
=
-
D
("]

uoije|os| woydwAg




Symptom Isolation Procedures

Shift Lever Back Light Test, continued

m Procedure Condition

3-105

Action

1.
2.

Key off.

Disconnect Shift Lever 8-way
connector.

Key on.

Measure voltage be- —p»  If voltage is within 1 volt of — g
tween Shift Lever 8-way battery voltage
pins 4 and 3.

If voltage is outside of range —pm-

— >

coMm A
[}

=1

ol
©
©

Go to Step D.

Repair ignition supply to Shift
Lever. Goto Step V.



Symptom Isolation Procedures

Shift Lever Back Light Test, continued

m Procedure Condition Action |

1. Key on.

2. Measure voltage be- —p»  If voltage is within 2 volts of— e  Replace Shift Lever. Go toStep
tween Shift Lever 8-way battery voltage V.
connector pins 5 and 3
with the dash lights fully

on.
If voltage is outside of range —pm  Repair OEM harness to Shift Le-
ver. Go to Step V.
E Com g
O 10
GLIO
O

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Keyon.

4. Turn on the dash lights —pm  If back light works correctly — g Test complete.
fully.
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If back lights do not work —pm  Returnto Step A to find error in
correctly testing.
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Appendix

Connector Pin Descriptions

Transmission Controller 18-Way (Vehicle Interface Connector)

18-Way Description Notes

A1 Batt 1

A2 ATA +

A3 GND 1

B1 Trans Batt 1

B2 ATA -

B3 GND 2

C1 EPL +

C2 EPL -

C3 EPL shield

D1 Aux speed 1 +

D2 Aux speed 1 -

D3 Aux input 2 Input, LO side
E1 Batt 2

E2 Trans Batt 2

E3 Aux input 2 (Return)

F1 Aux input 1 Input, LO side
F2 Aux input 1 (Return)

F3 Aux output 1 Output, LO side driver

A-1




Appendix

Transmission Controller 30-Way Connector

30-Way Description Notes

Al Rail position +

A2 Rail position (Signal)

A3 Rail position -

B1 Gear position +

B2 Gear position (Signal)

B3 Gear position -

C1 Aux Input 7 (Return)

C2 Aux Input 7 Input, LO side
C3 Aux analog Input 8 Input, Analog
D1 Output Shaft Speed +

D2 Output Shaft Speed -

D3 Aux Analog Input 9 Input, Analog
E1 Main Shaft Speed +

E2 Main Shaft Speed -

E3 Aux Analog Power (+5 volts)

F1 Range Valve High

F2 Range Valve Low

F3 Range Valve common

G1 Splitter Valve DIR

G2 Splitter Valve IND Output, High side driver
G3 Splitter Valve common Output, LO side driver
H1 Inertia Brake +

H2 Inertia Brake -

H3 Aux Analog (Return)

J1 Input Shaft Speed +

J2 Lock-up Clutch +

J3 Lock-up Clutch -

K1 Input Shaft Speed -

K2 Interrupt Clutch +

K3 Interrupt Clutch -
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Appendix

Shift Control 30-Way Connector

30-Way Description Notes

Al Aux input/output 3 Input/output, LO side driver
A2 Start enable latch

A3 Start enable relay -

B1 Aux input 5 (Return)

B2 1587 +

B3 Vdash

C1 [gnition

C2 1587 -

C3 Start enable relay +

D1 Aux input 5 Input, LO side

D2 Aux input 6 Input, LO side

D3 Aux output 3 Output, LO side driver
E1 Gear display clock

E2 Gear display data

E3 Gear display (Return)

F1 EPL +

F2 EPL -

F3 EPL shield

G1 1939 +

G2 1939 -

G3 1939 shield

H1 Aux input 6 (Return)

H2 Aux output 2 Output, HI/LO side driver
H3 Aux input/output 4 Input/output, LO side driver
J1 Batt 1

J2 Trans Batt 1

J3 GND 1

K1 Batt 2

K2 Trans Batt 2

K3 GND 2

A-3
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Appendix

6-Speed and 7-Speed AutoShift Wiring Diagram

30 AMP fuse [}

Battery power

(Non-switched power)
run to starter or batteries

(} -t O 13 ) .
i Rail select \ Aux #1 Output
motor f3 (see OEM for wiring diagrams
G &) and correct operation)
\ Fr Aux #1 Input
C E AlKO m —O— = \ » (see OEM for wiring diagrams
=Y L Electric and correct operation
Q_» g ) __ .
Sar® shifter % . X EPL data link
1
! © e} Gearselect RN e [ I R
motor M
N
B1
q1 \_ E2
& \ 83
© © A
% Rail select :'\>°( "
—C R — R
© sensor ! L
s — = ~_ -J, Bulkhead connector
- )
~— '§ ¥ located at firewall
1
~— 'R !
1
Input shaft 1
speed sensor X
~ & \\(
Output shaft
speed sensor
Terminating
resistor
=

A-5

Inertia brake

= E—T— = ‘ﬁ ]

Trans ECU Legend

All OEM responsible wiring shown is "typical’. Consult specific application.
A1, E1) = +12 volt non-switched from battery

B1,E2) =

+12 volt switched from shift control to transmission controller

F1) = Signals into the ECU

F2, A3, B3) =

(
3
(C1, C2, C3, J-1939) =
(
(F3) = Aux output 1

Communication from and to the ECU

Signal returns, grounds, and general OEM wiring



Appendix

Gear display

For transmission
diagnostics

10 AMP 12 volt only

automatic resetting  Or 1Y - 10 AMP +12
circuit breaker fuse volts
battery

Ignition power (switched power)
run to main power lead that

FRRRRRRTRC

7
I

o—> feeds the ignition bus J-1587 data link LT
XX '
|7_“:
I
Back side Dimmer control input Run to
Aux #3 Input

(see OEM for wiring diagrams
and correct operation
Aux #4 Input
(see OEM for wiring diagrams
and correct operation
Aux #5 Input
(see OEM for wiring diagrams
and correct operation

Engine ECM

of gauges ¢ starter solenoid
) Run to start
Dash lights signal from

ignition switch

Start
] enable
L & relay

=

J-1939/11 data link
Z (OEM supplled

Shield
termination

Battery

ol
Terminating
resistor

Shift Control ECU Legend
All OEM responsible wiring shown is "typical". Consult specific application.

(J1, K1, 30, Run to Solenoid) = +12 volt non-switched from battery

(J2, K2) +12 volt switched from shift control to transmission controller

(C1) = +12 volt switched from ignition switch

(A2-87, B3, A1, H3, D1) = Signals into the ECU

(F1, F2, F3, G1, G2, G3, E1, E2, B2, C2, J-1939) = Communication from and to the ECU
(J3, K3, E3, H1,B1) = S|gna| returns, grounds, and general OEM wiring

(A3-85) = -12 volt relay source

(C3-86) = +12 volt relay source

A-6
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Appendix

6-Speed UltraShift ASW Wiring Diagram

43

30 AMP fuse T3

Battery power
© (Non-switched power)
run to starter or batteries

Rail select
motor

A-7

(i

i

l

((((

[22%]

Electric
shifter
Gear select
motor

‘Aux #1 Output
F3 (see OEM for wiring diagrams
and correct operation)

Aux #1 Input
(see OEM for wiring diagrams
and correct operation;

EPL data link

Rail select

sensor

Gear select
sensor

4

Output shaft
speed sensor

Input shaft
speed sensor

.| Bulkhead connector
* Jocated at firewall

Terminating
resistor

Hydraulic manifold
Assembly

Trans ECU Legend

@@::(@‘%jé%-?:

All OEM responsible wiring shown is "typical". Consult specific application.
A1, E1) = +12 volt non-switched from battery
B1, E2) = +12 volt switched from shift control to transmission controller

F1) =

Signals into the ECU

F2, A3, B3) = Signal returns, grounds, and general OEM wiring

F3) =

Aux output 1

(
E
(C1, C2, C3, J-1939) = Communication from and to the ECU
(
(



Appendix

For transmission
diagnostics

I
I
I
I
I
I
I
I
I
I
1
I
Gear display !
10 AMP 12 volt only \
I§ automatic resetting Or @ 10 AMP +12 !
circuit breaker fuse volts
L2 4 1] bat’[ery :
I
a — t 3l _ Ignition power (switched power) !
g NN —— _—  untomain power lead that |
—————————————————— B = Fp— 1
i j t o —> feeds the ignition bus 1587 data link e
5 )
= . 1
< A
Kt I~ ] !
o — ® Back side  Dimmer control input Run to
62 i QN A ] Aux #3 Input *r—> i
__________________ w - INT nput, of gauges starter solenoid
H1 (see OEM for wiring diagrams
and correct operation: X Run to start
[~ . o 71 oot Dash lights signal from
N (see OEM for wiring diagrams U :
N and correct operation ignition switch
\ o (see OEMA\;SY#VSH:PHDQULHQTENS 30 Start
o and correct operation o
" enable
Engine ECM N relay

N
30
/ 87
J-1939/11 data link s
’)" (OEM supplied) J
i 6
O Lo———ma]

Shield Terminating

termination resistor
Shift Control ECU Legend

All OEM responsible wiring shown is "typical’. Consult specific application.
(J1, K1, 30, Run to Solenoid) = +12 volt non-switched from battery
(J2, K2) = +12 volt switched from shift control to transmission controller
(C1) = +12 volt switched from ignition switch
(A2-87, B3, A1, H3, D1) = Signals into the ECU
(F1, F2, F3, G1, G2, G3, E1, E2, B2, C2, J-1939) = Communication from and to the ECU
(J3, K3, E3, H1, B1) = Signal returns, grounds, and general OEM wiring
(A3-85) = -12 volt relay source
(C3-86) = +12 volt relay source

=
=
=
D
—]
o
>
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10-Speed AutoShift Wiring Diagram

Gear select

Battery power
(Non-switched power)
run to starter or batteries

L=y

Rail select \ T
motor £ (see OEM for wiring diagrams
\ and correct operation
Aux #1 Input
g \ f (seeOEML;;rwwrlnnpgud\agrams
Electric 2 and correct operation .
Shifter % o & EPL data link
c2
&CS-——————:*’— ————————————————————
N
A3
% B1
\ E2
B3
£
g —r—L* N\ . 1 Y
) Rail select :)\ OC,:‘
L @5  sensor ' I

1 Bulkhead connector

Gear select ! 2 located at firewall

sensor M

(i

(l

(

Input shaft

ol

1

1

1

1

speed sensor 1
’

Output shaft
speed sensor

Terminating
resistor =
8 Eo— =]
=] @ e

Inertia brake (Optional)

Trans ECU Legend
All OEM responsible wiring shown is "typical’. Consult specific application.
(A1, E1) = +12 volt non-switched from battery
(B1, E2) = +12 volt switched from shift control to transmission controller
(F1) = Signals into the ECU
(C1, C2, C3, J-1939) = Communication from and to the ECU
(F2, A3, B3) = Signal returns, grounds, and general OEM wiring
(F3) = Aux output 1
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For transmission
diagnostics

| I

| I

| I

| I

| I

| I

| I

| I

| I

| I

| I

| I

| I

| |

10 AMP 12 volt only } |

182 automatic resetting  Or @ 10 AMP +12 ! }

circuit breaker fuse volts !

] battery | !

o] t S , Ignition power (switched power) ! }

e N — _—~  'unto main power lead that | !

___________________ y A t o —> feeds the ignition bus 1587 data link _p !

w1 L B2 )0( A ‘

2 f I~ Z | E & !

I

o —1 t © N !

e Sk o Lo bway
El ack side Dimmer control input Run to

& j{ N Aux#3 Input P

and correct operation ignition switch
Aux #5 Input

P
: (see OEM for wiring diagrams 30 Start
and correct operation L 87 —]
N enable
Engine ECM L relay

]

*— i
------------------ [ i (see OEM for wiring diagrams of gauges starter solenoid
and correct operation . Run to start
N T 74 oot Dash lights signal from
\ 4 (see OEM for wiring diagrams
\
\

J-1939/11 data link
(OEM supplied)

e i@ i

——=mS]
Shield Terminating
termination resistor

Shift Control ECU Legend
All OEM responsible wiring shown is "typical. Consult specific application.

(J1, K1, 30, Run to Solenoid) = +12 volt non-switched from battery

(J2, K2) = +12 volt switched from shift control to transmission controller

(C1) = +12 volt switched from ignition switch

(A2-87, B3, A1, H3, D1) = Signals into the ECU

(F1, F2, F3, G1, G2, G3, E1, E2, B2, C2, J-1939) = Communication from and to the ECU
(J3, K3, E3, H1, B1) = Signal returns, grounds, and general OEM wiring

(A3-85) = -12 volt relay source

(C3-86) = +12 volt relay source
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10-Speed UltraShift DM Wiring Diagram

30 AMP fuse &

Battery power
(Non-switched power)
run to starter or batteries

@ S—(T T8 )
O Rail select \ T
motor £ (see OEM for wiring diagrams
© and correct operation)
Aux #1
] EACNI== N
o T 1, Electric 2 and correct operation )
shifter % o ',)& EPL data link
© re) Gear select ST s
S motor [~ .
% A8
5
1 = e
P2 NN
1
[©) [} =
e % Rail select jOC,:'\ -
R [ O
o sensor
& ] = (I I~ \ Bulkhead connector
= Gear select 125 7 located at firewall
°co O o o Qe “ sensor N
—_ 1
[~—— & 1
Input shaft .
speed sensor 1
~~— 2 ’
Output shaft
speed sensor
—
= i
Terminating
resistor =
e ET— =g E [
—
I~

Inertia brake

Trans ECU Legend
All OEM responsible wiring shown is "typical". Consult specific application.

(A1, E1) = +12 volt non-switched from battery

(B1, E2) = +12 volt switched from shift control to transmission controller
(F1) = Signals into the ECU

(C1, C2, C3, J-1939) = Communication from and to the ECU

(F2, A3, B3) = Signal returns, grounds, and general OEM wiring

(F3) = Aux output 1
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For transmission
diagnostics

Push Button Shift Control

Gear display
1IN 2 +12
E182 volts
] battery

]
]
]
1
1
]
1
'
]
]
]
]
]
]
1
1
]
1
1
]
1
]
]
]
]
]
1
1
1
]
'
\

\\\\C\/\\\

J-1587 data link T—r

A\
i
s

N~—
N— Back side Dimmer control input Run to
o of gauges 1™ starter solenoid
) Run to start
Mﬁ signal from
|:—_Vigntion switch
10 AMP 12 volt only b Start
automatic resetting I enable
5 circuit breaker T relay
) Or
81}

\

'
]
]
1
1
]
1
'
]
]
]
]
]
]
1
1
]
1
1
]
1
]
]
]
]
]
1
1
1
]
'
4
'

iy
10 or 15 AMP
fuse
) Ignition power (switched power) "
run to main power lead that
feeds the ignition bus 8
R ] —— Ignition &
J '(JO1E9|\?QS/J;pﬂ§La)“nk - — : Interrupt &
= 6 FEor—— =S — relay
0 IS Terminating o2 —
Shield resistor
termination

* Run to ignition
input on Engine
ECM

Engine ECM Shift Control ECU Legend

All OEM responsible wiring shown is "typical". Consult specific application.

J1, K1, Run to Solenoid, Start: 30) = +12 volt non-switched from battery

J2, K2) = +12 volt switched from shift control to transmission controller
C1,Ignition Power, Ignition: 30, 86, 87a) = +12 volt switched from ignition switch
A2-87) = Signals into the ECU

* For vehicle/engine systems which use a vehicle E
(
(
(F1, F2, F3, G1, G2, G3, E1, E2, B2, C2, J-1939) = Communication from and to the ECU
(
(
(

system ECU, contact the Eaton OEM liaison
for installation schematics

J3, K3, E3, H3-87) = Signal returns, grounds, and general OEM wiring
A3-85, H1-85) = -12 volt relay source
(3-86) = +12 volt relay source

=
=
=
D
—]
o
>
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18-Speed AutoShift Wiring Diagram

30 AMP fuse

Battery power
(Non-switched power)
run to starter or batteries

f i Rail select
(=) Aux #1 Output
< motor \ /B (sseOEM“:mrwmlggudlagrams
(@) and correct operation
gl \ f Aux #1 Input
< EA Om — O — \ » (see OEM for wiring diagrams
= Electric and correct operation
| .
B shifter % o Y EPL data link
7o) © Gear select sz s
S motor § o
\ A3
81
Jommi: § &
il — ] 8
° - = i D G —
e S Rail select — Sy s——
O sensor Bulkhoad A
> = (B - G 1 Bulkhead connector
— ear select XY .
= ocated at firewall
1
=k )
1
Input shaft '
speed sensor 1
~— = ‘

Output shaft
speed sensor

[~
Sk Range
valve -
Terminating
resistor re
I8 E—=l g e

=
Splitter =
valve

I

E g

Inertia brake (Optional)
Trans ECU Legend
All OEM responsible wiring shown is "typical". Consult specific application.
(A1, E1) = +12 volt non-switched from battery
(B1, E2) = +12 volt switched from shift control to transmission controller
(F1) = Signals into the ECU
(C1, C2, C3, J-1939) = Communication from and to the ECU
(F2, A3, B3) = Signal returns, grounds, and general OEM wiring
(F3) = Aux output 1

A-13
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For transmission
diagnostics

| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
! 1
Gear display ! !
10 AMP 12 volt only ! |
1§32 automatic resetting  Or @ 10 AMP +12 l
circuit breaker fuse volts !
] battery | !
I
o ] t o —| , Ignition power (switched power) ! }
2 —{ ~ o — | o~ unto main power lead that | !
""""""""" N el —> feeds the ignition bus  j.1587 data link i w
5w —] t B )0( A :
2 —) \ c e .
w — | ~— 2? IJ7_\ £ & !
s Ny 6 |
p N L__bway
o j ~ ® Back side  Dimmer control input Run to ‘
62 - ] ”r— i
------------------ @ = \ :: (see OE[\?‘}I;(#vsu"::fgmmagrams of gauges starter solenoid
and correct operation X Run to start
Q o A A It Dash lights signal from
N i —{ o conast opton ignition switch
\ E: (see OEV\?::r#vf:\:TnZuélagrams Start
and correct operation 5
. enable
5 relay

=/

Engine ECM —

J-1939/11 data link
(OEM supplled

Battery

ju@ﬁ:r E=lS]

Shield
termination

Terminating
resistor

Shift Control ECU Legend

All OEM responsible wiring shown is "typical". Consult specific application.

J1, K1, 30, Run to Solenoid) =

+12 volt non-switched from battery

J2, K2) = +12 volt switched from shift control to transmission controller
1) = +12 volt switched from ignition switch

Signals into the ECU

A2-87, B3, A1, H3,D1) =
1, F2, F3, G1, G2, G3, E1, E2, B2, C2, J-1939) =

Communication from and to the ECU

K3, E3, H1,B1) =

Slgnal returns, grounds, and general OEM wiring

=
=
=
D
—]
o
>

(
(
©
(
(F
(J3,

(A3-85) =-12 volt relay source
(C3-86) = +12 volt relay source
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Eaton Shift Lever Wiring Diagram

A-15

To Transmission

Gear display

S 182 6
10 AMP 12 volt only 4

Cc2

automatic resetting Or @ 10 AMP
circuit breaker fuse

Ignition power (switched power)
run to main power lead that
e——= feeds the ignition bus

18-Way connector

Back side Dimmer control input
of gauges

Dash lights

Shift Lever Legend
All OEM responsible wiring shown is "typical". Consult specific application.
(J2-4) = +12 volt switched from shift controler to shift lerver
(D1-1, D2-8, D3-2, B3-5) = Signals into the ECU
(3) = Signal returns, grounds, and general OEM wiring
(H2-6) = +12 volt signal from shift control to shift lever



Appendix

OEM Shift Lever Wiring Diagram

OEM Shift Lever

Shift Control with
Shift Lever Software

[ I\

i
{

H2 Service Lamp
Connector

Shift Lever Legend
All OEM responsible wiring shown is "typical". Consult specific application.

(D1-B, D2-A, D3-C) = Signals into the ECU
(H2) = +12 volt signal from shift control to shift lever

p -]
=
=
®
=
o
>
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Appendix

Proper Clutch Operation

When performing the test for Proper Clutch Operation, the vehicle should be in the same condition as when the problem
occurred. For instance, if the problem only occurs when the vehicle is hot, drive the vehicle to warm it up before conducting the
test.

When the operator depresses the clutch pedal and shifts from neutral to drive or reverse, the transmission controller waits for
the transmission input shaft speed to decrease to less than 150 RPM before shifting the transmission into gear. If the clutch is
not disengaging completely or the clutch brake is not functioning properly, the input shift will not slow down and the transmis-
sion will not shift into gear.

Check For Proper Clutch Operation

With PC-Base Service Tool
1. Connect PC-Based Service Tool.
2. Make sure the transmission is in neutral
3. Start Engine.
4. Set PC-Based Service Tool to monitor input shaft speed.
5. With Clutch pedal up (clutch engaged), compare input shaft speed and engine speed (RPM). They should be the same.

Note: If engine speed and input shaft speeds are not the same, then perform input shaft speed sensor test and confirm proper
clutch adjustment.

6. Check clutch for slippage, and repair or replace as needed.

7. Depress clutch pedal to active clutch brake. Within 2 seconds, input shaft speed should be less than 25 RPM (0 RPM is
desired). If input shaft does not stop turning, the clutch is not disengaging completely or the clutch brake is not func-
tioning properly.

8. Check for proper clutch adjustment, adjust as necessary.

9. Inspect clutch brake for excessive friction material wear or internal damage. Replace as necessary.

Note: The clutch brake may have to be removed to inspect properly.

10. If clutch adjustment is correct and clutch brake appears satisfactory, the problem may be a defective clutch. The clutch
may require repair or replacement. Refer to the clutch manufacturer’s service information to verify a dragging clutch.

Without PC-Based Service Tool
1. Place transmission in neutral.

2. Start Engine.

3. Let up on the clutch pedal (clutch engaged).

4. Depress clutch pedal fully to activate clutch brake and hold for 2 seconds.

5. Place transmission in starting gear.

6. If starting gear display shows a solid gear (engaged), the procedure is complete. If the gear display shows a flashing
gear (not yet engaged) continue on to number 7.

7. If flashing gear is displayed, slowly release the clutch pedal.

8. Ifflashing gear does not become solid or gear does not engage, check clutch brake for proper function and check clutch
adjustment.

9. If gear does not engage and clutch is adjusted properly, troubleshooting for a dragging clutch according to clutch man-
ufacturer.
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Appendix

Confirm Proper Clutch Adjustment and Clutch Brake Contact

Confirm Release Bearing Travel Gap

Use a 1/2” gauge to verify the release bearing travel gap. This gap (distance between the rear of the release bearing and the
clutch brake) must be between 1/2” and 9/16”.

If this dimension is incorrect, adjust the clutch per the clutch manufacturer’s instructions.

Confirm the Free-Play gap (For mechanical clutch release systems with free-play)
Use a 1/8” or 1/16” gauge to verify proper free-play gap. This gap should be 1/8” Easy Pedal and 1/16” Solo.
If this dimension is incorrect, adjust the clutch per the clutch manufacturer’s instructions.

Confirm Proper Clutch Brake Contact

Insert a.010” feeler gauge between the release bearing and the clutch brake. have an assistant fully depress the clutch pedal. The
.010” feeler gauge should be squeezed between the rear of the release bearing and the clutch brake. Have the assistant slowly let
up the clutch pedal. The .010” feeler gauge should slide out when the clutch pedal is 1/2” to 1” above the cab floor or lower pedal
stop.

If the .010” feeler gauge is not adequately squeezed to prevent removal, or can be removed with the pedal less than1/2” or
greater than 1”7, Check and adjust the clutch pedal height and travel per the chassis manufacturer’s instructions. In addition,
check the external clutch linkage for excessive wear or obstruction preventing complete travel.

Release
yoke

Clutch
brake

p -]
=
=
®
=
o
>
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Appendix

Adapter Test Kit #J-43318

Gray Adapters

Gray adapter are to only used for the following connectors:
Vehicle interface 18-way

Transmission Controller 30-way connector

Shift Control 30-way connector

Speed Sensors

Position Sensors

Range Valve

Splitter Valve

Purple Adapters

Purple adapter are to only used for the following connectors:
*  Motors
e Main Power
e Inertia Brake

Adapter Pins

Use the male adapter to test the harness pins.Use the female adapter to test the component pins.

Harness

Male adapters

Female adapters

Component

h
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Appendix

Troubleshooting Worksheet

1. Have you been able to verify the concern.

2. Do you have any active codes from the service light on the console? If so, list them.

3. Detailed description of the complaint. How often does it occur? (Please try to avoid, “transmission won'’t shift”).

a.  When you notice the symptom/s, does the service light flash or does the driver notice an “F” in the gear display? In
addition, does the driver notice any “ABS” or “Check Engine” lights on?

b. When you notice the symptom/s, what does the gear display indicate? (flashing number, solid number, flashing
arrows, blank display, etc.).

c. When the symptom/s occur, do you have control of the throttle? If so, what RPM will the engine achieve?

d. When you stop the truck, will the transmission return to neutral, or are you forced to shut the engine off with the
transmission still in gear. If forced to shut down in gear, will the engine re-crank and what does the gear display
indicate?

e. Will the engine crank? If not, is the service light flashing, and what does the gear display indicate?

f.  Will the transmission engage a start gear from neutral? If not, is the service light flashing, and what does the gear
display indicate? If a Push Button Shift Controller, will the indicator lights follow the buttons?

4. What diagnosis or repairs have been made to this point?

p -]
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=
®
=
o
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