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CATERPILLAR’ Service Information System | Cerrar SIS |

| Pantalla anterior |
4Producto: MOTOR GRADER
Modelo: 140H MOTOR GRADER 5HM

Configuracién: 140H Motor Grader 5SHM00001-UP (MACHINE) POWERED BY 3306B Engine

Pruebas y Ajustes
TRANSMISSION ELECTRONIC CONTROL FOR COUNTERSHAFT TRANSMISSIO
Numero de medio -SENR9167-02 Fecha de publicacion -01/04/2006 Fecha de actualizacion -21/04/2006

SENR91670002

Testing And Adjusting

Set Up Procedures

Sudden movement of the machine or release of oil under pressure can
cause injury to persons on or near the machine. To prevent possible
injury, do the procedure that follows before testing and adjusting the
transmission and power train.

1. Move the machine to a smooth horizontal location. Move away from working machines and
personnel.

2. Lower all implements to the ground.
3. Put the transmission control lever in the Parking Brake ON position. Stop the engine.
4. Put blocks in front of and behind the wheels.

5. Permit only one operator on the machine. Keep all other personnel either away from the machine or
in view of the operator.

6. Make sure all hydraulic pressure is released before any fitting, hose or components is loosened,
tightened, removed, or adjusted.

Always make visual checks first. Check the operation of the machine and then check with
instruments.
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Introduction

(1) Electronic Control Module.

Motor Graders with the countershaft transmission include an onboard electronic controller referred to
as an Electronic Control Module (ECM).

The ECM should improve the ability of the mechanic to determine when and where a failure has
occurred. Two methods of testing and troubleshooting the transmission system from the ECM are
provided.

The first (and the recommended) method of checking system status and diagnostics is with the use of
the 8T-8697 Electronic Control Analyzer Programmer (ECAP) or an ET. Both the ECAP and the ET
can also be used to program the transmission ECM. With the use of a diagnostic tool, a variety of
useful information is readily available. Current operating information can be obtained such as:
transmission output speed, gear lever position, battery voltage, etc. Also, from the diagnostics screen,
transmission diagnostic codes are available to help identify the source of any electrical failure.

Transmission diagnostics can also be obtained from the transmission ECM without the use of ECAP

or ET. This method will provide the same diagnostic codes available from ECAP and ET. This
method will not provide current display status capability available from ECAP or ET.
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Using Caterpillar Electronic Technician (ET) To Determine
Service Codes

CONTROL ] —

1 — \ 4

2 3 D47612

ET Connections

(1) Datalink service connector - at fuse panel.

(2) 7X-1570 Cable.

(3) 7X-1700 Communication Adapter (with NEXG4523 Communication Adapter Software installed).
(4) 7X-1688 Cable.

(5) IBM compatible personal computer with Caterpillar Electronic Technician software installed (see note below).

NOTE: Caterpillar Electronic Technician is a software program that runs on an IBM compatible
personal computer. To use Caterpillar Electronic Technician (ET), order ET Single Use Program
License software, JERD2124; the information and requirements sheet, JEHP1026; the RS232
connection cable, 7X-1688 and the Data Subscription, JERD2142. The requirements and information
sheet lists the hardware required and the features of ET.

The service tool ET is not needed to determine or clear service codes, but it makes the tasks easier and
faster. ET can also display service code history information. These features make ET a useful
troubleshooting tool.

ET connects to the datalink service connector which is round and has 9 contacts. The data link service
connector is located next to the key start switch. For more information, see the Electrical System
Schematic in the machine Service Manual.

To use the ET service tool, choose the MACHINE FUNCTIONS option from the main menu. The
next menu is a list of the Electronic Control Modules (ECM) installed on the machine. Choose the
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menu item "Steer/Brake/Transmission". After determining the service codes with CAT ET, see the
topic Troubleshooting Detected Faults that correspond to the service codes.

Using The 8T-8697 Electronic Control Analyzer
Programmer (ECAP)

Tools Nesded
Gty Part No. Description
B8T-8697 or Electronic Control Analyzer
1 BT-8697-A Programmer (ECAP)
1 TX-1700 Communication Adapter Group
FX-1420 or
1 7X-1851 Cabie
1 TX-1570 Cabie
Machine Functions Dual Service
1 NEXG4521 Program Moduie
Communication Adapter
1 NEXG4523 Memary Chip
Using The #X-1700
1 SEHS9264 Communication Adapter Group
Using The ECAP NEX(G4521
1 SEH59343 Machine Functions Dual Service
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Chart 3
Transmission Diagnostic Code Conversion
Code CID - FMI Description
Flashed
i 11 N{A No diagnostics active
12 N/A No logged diagnostic codes
21-28 641-648 Transmission Solenoid! open
FO5 circuit
31-38 641-648 Transmission Solenoid! short to
FOB ground
41-48 641-648 Transmission Solenoid! short to
FO3 hattery
62 637 F06 Backup alarm short to ground
58 686 FO6 VHP/suZ{solencid short to ground
59 686 FO3 VHP/suZ/solengid short to battery
B1 888 F02 Shift lever input invalid
B2 688 FO3 Shift lever open circuitishort 1o
+battery
63 269 F0O Sensor supply voltage above
normal
B4 269 FO1 Sensor supply vaoltage below
normal
65 701 FO2 Transmission Output Speed Signal
{TOS) incorrect
68 {168 FO1 System voltage below normal
71 520 FQ2 Invalid transmission configuration
code
72 268 FO2 Check programmable pararneters
73 764 FO5 Transmission indicator famp open
’ circuit
74 764 FO6 Transmission indicator lamp short
1o ground
fa 764 FO3 Transmission indicator lamp short
10 +hattery
P 177 FQ3 Transmission ofl temperature
sender short to +battery or open
P Gircuit
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o [N Y L el isiiaadln Ll el s aiur e
sender short 1o ground
81 868 FO5 Auto/Manual lamp open circuit
! 82 868 FO6 Auto/Manual lamp short to ground
83 868 FO3 Auto/Manual lamp short to
+hattery

'The last digit in the CID number identifies the solencid.
Solenoid 1 is Solengid A, Solencid 2 is Solencid B, etc.
2 YHP (Dual Horsepower)

NOTE: The preceding chart has changed from the former issue.

The ECAP can be used to: program the transmission ECM, check current machine operating status,
check abusive events and check diagnostics codes from the transmission ECM.

Prior to connecting the ECAP into the service port on the motor grader, the service equipment must be
properly configured. The following steps will configure the ECAP.

1. Install the NEXG4523 Service Program Module (computer chip) into the 7X-1700 Communication
Adapter as shown on pages two and three of SEHS9264, Using The 7X-1700 Communication
Adapter Group.

2. Install the NEXG4521 Machine Functions Service Program Module (two computer chips) into the
8T-8697 Electronic Control Analyzer Programmer (ECAP) as shown in SEHS9343, Using The ECAP
NEXG4521 Machine Functions Service Program Module.

3. Connect 7X-1420 Cable between ECAP and 7X-1700 Communication Adapter as shown in
SESH9343, Using The ECAP NEXG4521 Machine Functions Service Program Module.

NOTE: Newer ECAP units with a Caterpillar part number ending in -A (i.e.. 8T8697-A) will use 7X-
1851 Cable instead of 7X-1420 Cable.

4. Install 7X-1570 Cable to 7X-1700 Communications Adapter as shown on page five of SESH9343,
Using The ECAP NEXG4521 Machine Functions Service Program Module.

At this point ECAP is ready to be connected to the motor grader.

NOTE: ECAP receives operating power from the Electronic Control Module (ECM) through the 9-
pin CAT Data Link Connector.

The following procedure can be used to program the transmission ECM as well as obtain operating
status and diagnostics.
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(1) Service port. (Remove the cap.)

1. Connect the 7X-1570 Cable to the service port (1) which is the 9-pin, gray plastic, Deutsch®
connector located on the front of the seat on the drivers right hand side.

2. Either start the engine or turn the Start/Stop Key Switch to the Run position.
3. At this point the first ECAP screen will appear entitled "Electronic Control Programmer Analyzer".

Select "Machine Functions" and press Return in order to direct ECAP to the next screen entitled
"Machine ECM Selection" screen.

Electronic Control Analyzer Frogrammer
1 = titity Functliens
2 — Machine Functions

Moye fo an item using 4.4 . or the item number, prass RETLRM.

027547

Electronic Control Analyzer Programmer Screen

4. From the "Machine ECM Selection" screen select "Transmission Control" and press Return to
obtain the "Transmission Functions" screen. At this point the ECAP has been directed to
communicate with the transmission ECM. See SEHS9343, Using The ECAP NEXG4521 Machine
Functions Service Program Module, for further instructions regarding Steps 3 and 4 of this procedure.

Machine ECM Selection

I -  Transmission Control
2 — All Wheel Drive GConirol

Move ta an ilem uaing 4. ] . er the {lem number, press RETURN.

027548

Machine ECM Selection Screen
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5. Select either Item 1 to read or change parameters, Item 2 for Current Status of the transmission or
Item 3 for transmission Diagnostics and press Return.

Transmission Functions
— Read/Chonge Porameters
— Display Status
— Display Diegnostics

el B3 —

Maove 1o an item wsing 4. }. or the item number, presa RETURN,

DZ256269
Transmission Functions Screen
Read/Change Farameters
1 — Read/Change Foarometers
2 = Print all Parameters
Move to om item wsing .} . or the item aumber, preas RETURN.
D26274

Read/Change Parameters Screen

6. If Item 1 was selected in Step 5, then the "Read/Change Parameters" screen will be displayed. From
this screen two choices are available:

Item 1 for reading or changing parameters.

Item 2 for printing parameters.

Read/Change Faorng t ra
shicle I‘I M aul 2 }'ﬁ_ 1 .31}526? F 1
cduls -
Eﬁiggﬂﬂnﬁy Module Enlngsu :. [

ranamiasion Caonfiguration # 1
gl Tattlabale: a
Uae forl. to meve batween parametars.  Press RETURN te change
026282

Read/Change Parameters Screen
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7. If Item 1 was selected in Step 6, then another "Read/Change Parameters" screen will be displayed.
From this screen two parameters can be programmed. "The Vehicle ID" is the first option. This input
field is provided strictly for customer use and does not have any other function.

Chart 4 o
Transmission Configuration Codes
Trans. L
Config. Model
Code ECAP Description Description
13 12H Fransmission 12H
ol 120H Transmission 120H
23 120H Standard Transmission 120H Standard
36 135H Transmission ' 135H
38 135H Standard Transmission 135H Standard
41 140H Transmission . 140H
47 140H AUTO Transmission . 140H Autoshift
5 43 140H VHP AUTO 140H WYHP
¢ Transmission Atoshift
44 143H Transmission 143H
45 © 143H AUTO Transmission 143H Autoshift
&1 160H VHP Transmission ! 160H
62 160H vHPF AUTO 160H VHFP
Transmission Autoshift
64 163H YHP Transmission 4 163H
65 163H VHP Auto i 163H VHP
Transmission Autoshift

The "Transmission Configuration Code" is the second option. This is a critical parameter without
which the machine will NOT operate (see Chart 4). The "Total Tattletale" field is not programmable.
This field indicates how many times any of the parameters in the list have been changed.
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Print all FParameters

ssxx Printing in Progress s+x«

Press any key to step printing.

026288

Print All Parameters Screen

8. If [tem 2 was selected in Step 6, the "Print All Parameters" screen will be displayed. The
transmission parameters will print to the local printer if connected.

- Display Status \
Screen 1
Geor Lever Mod Supply Pr Ignition Sw
7 OFF RUN
Trons Output Spd Gear Oual HF Mode Storter Relay
500 HPM 2 MNORMAL OFF
Saloct acraan uming numbers {1-9} or $ ond ) . Press 'C' to change leyout.

026289

Display Status - Screen 1

Digsplay Status

Screen Z <
Lever T issi Lam Ignition Sw

Ge_?r 2y rﬂnsmngFl_c-n p gRUN

k Al Hattear Yolt
Bagkup Alarm  Hattery,

i
%luct screen using numbers (1-9) or § ond} . Presa 'C" to chonge loyoul,

026290

Display Status - Screen 2

9. If Item 2 was selected in Step 5, then Status Screen # 1 will appear. The other status screen can be
obtained by using the up and down arrows or by selecting a screen number and pressing Return. From
the status screens all of the status items listed can be observed while the machine is operating.

* Gear Lever - This is a 13 wire input which provides the shift lever position to the ECM. This

shows the position of the shift lever. Positions are Neutral, First Forward through Eighth
Forward, First Reverse through Sixth Reverse and Park.
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* Modulator Supply Pressure - This shows the value of the modulation supply pressure switch
as read by the control.

On: The directional clutches have pressure.
Off: The directional clutches so not have pressure.

* Ignition Switch - This is a single wire input that provides a battery voltage signal when turned
in the Start position.

Run: Key is in the normal run position.
Start: Key is in the crank position (only active when the operator is trying to start the machine).

* Transmission Output Speed - This is a single wire frequency input which receives a signal
from a magnetic pickup speed sensor on the transmission output. It shows revolutions per
minute on the output shaft of the transmission.

* Gear - This shows the actual gear that the transmission ECM is engaging. Most of the time it
will be the same as selected with the gear lever.

* Dual Horsepower Mode - This shows the state of the dual horsepower solenoid (also referred
to as VHP). It is engaged in Fourth through Eighth Forward and Fourth through Sixth Reverse
or when the all wheel drive system is engaged. This status is only meaningful on motor graders
that are equipped with the dual horsepower solenoid.

Normal: Solenoid is Off.
High: Solenoid is On.

* Transmission Lamp - This is used in conjunction with the diagnostic connector to visually
flash light code sequences when diagnosing transmission electrical system faults. On:
Transmission lamp is illuminated. Off: Transmission lamp is not illuminated.

* Backup Alarm - When the transmission shift lever is Moved to a Reverse speed, the ECM
provides power for the backup alarm.

On: The backup alarm is On.
Off: The backup alarm is Off.
* Battery Volt - This is a two wire input which provides 24 DCV nominal to drive the

electronic circuits within the ECM and all of the external solenoids. It indicates the voltage the
control measures between Pins J1-1 and J1-2 at the transmission ECM connector.
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Display Diagnostics
1 - Display/Clear {liognostics
2 - Display/Cleor Events

Move to an item using tl, or lhe item numbaer, preas RETURN.

D26302
Display Diagnostics Screen
r/_ Display Miognaostics Kum  Cade Logged ot Currani™,
CID—FWI__ Diagnoatic Clock: 317 howrs_ Becur _First___lest__ Siglua
444-03 Sterter Reloy short to batiery 4 1223 137 ACTIVE
A20-02 Invalid Tronsmisaien Config. Code 2 1304 1304
168~ Balttary Voltoge below normal B 1295 17 ACTIVE
64103 Trans Solenaid 1 {A} ahort to bottery t 1317 1517
l\lirﬂs t oor J to mave lo o messoge. RETURN to clear thiz messogs.
026303

Display Diagnostics Screen

10. If Item 3 was selected in Step 5, then "Display Diagnostics" screen will appear. Select either Item
1 for Display/Clear Diagnostics or Item 2 for Display/Clear Events and press Return.

11. If Item 1 was selected, then another screen which is also entitled "Display Diagnostics" will be
displayed. Any of the diagnostic codes can be listed in this screen depending on the operating
condition of the machine.

From this screen the user can find:

* The number and type of faults which have occurred
* When the particular fault first occurred

* When the fault last occurred

* Whether the fault is currently active

Faults which are not currently active may be cleared. Chart 3 provides a complete list of the
Transmission Diagnostic Codes. To clear faults, follow the steps listed:

a. Use the arrow up or down to highlight the fault to be cleared.
b. Press Return.
¢. You will be asked to confirm that you really want to clear this fault. Answer Yes or No.

Active faults may not be cleared until the problem causing the fault has been corrected.
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4 Diwploy Evanta Mum | Event Lopged ok: N
. _Dlogmowtic Clook: 13 hows___ Qecur | _ _Flewt___Loak__
Cacating In Neutral warming 10 136 217
Machlne driven with poarking braka on 1 1317 1517

I\Eruﬂotl o move to o moazoga, SPACE for mora informatien, RETURN to cltuy

D264€0

Display Events Screen

12. If Ttem 2 was selected in Step 10, then a screen which is entitled "Display Events" will be
displayed. Either of the two events listed below could be displayed here:

* Coasting in Neutral warning - When the transmission control lever is in neutral with the
transmission modulator pedal released with a ground speed greater than 23 km/h (14 mph).

* Machine driven with parking brake on - When the transmission control lever is in Park with a
ground speed greater than 3 km/h (1.8 mph).

From this screen the user can find:

* The number and type of events which have occurred
* When the particular event first occurred
* When the event last occurred

To clear events, follow the steps listed:

a. Use the arrow up or down to highlight the event to be cleared.

b. Press Return.

¢. You will be asked to confirm that you really want to clear this event. Answer Yes or No.

13. To remove the ECAP from use, disconnect 7X-1570 Cable from the service port.

Obtaining Transmission DiagnosticsFrom The
Transmission ECM Without The Use Of An
ECAP

From the transmission ECM the diagnostic codes can be obtained and cleared (if not active) without
the use of the ECAP. The following process will entail disconnecting a transmission wiring harness
and jumpering specific wires in order to prompt the transmission ECM to display coded messages to
the transmission indicator lamp (1) on the EMS panel.
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®
- TI-
_ ® | 8 © 4% a8 O _®
& ®,

EQQ31Z

(1) Transmission indicator lamp.

NOTICE

While using this procedure to retrieve transmission diagnostics from
the transmission ECM, the machine must be parked with parking
brake Applied.

This process is not as easy to use as the ECAP nor is the capability as complete. This capability has
been provided for the user who does not have ready access to an ECAP.
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Follow the steps to obtain transmission diagnostics from the ECM.
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Chart 3
o Transmission Diagnostic Code Conversion
Code CiD - FMI Description
Flashed
11 NiA ) No diagnostics active _
1 2_ Ny A | Nologged diagnostic codes
21-28 641-848 Transmission Solenoid! open
FO5 CiFCuit
— | —_— —
31-38 G41-648 Transmlsqmrw Solenand‘ short m
_ FO6 ground
41-48 641-648 Transmmsmn bcnlenmd‘ sh-::rt m____
B FO3 bat*ery
5 637 FOB Backup alarm short to ground
58 688 FOB y UHF'FSUE solenold shurt tG ground
59 688 FO3 VHF‘;SUE Solenold short to battery
61 688 FO2 Shift lever mput invalid
62 688 FO3 Shift lever open circuit; 'short to
+battery
63 269 FOO Sensor supply voﬂage above
normat
64 269 FO1 Sensor sUpply mttage below
normal
65 701 FO2 Transmission Dutpu‘[ Spead 5|gnal
{TDS} incorract
68 168 F(H System voltage belr:rw normal
71 520 FD2 Invalid fransmission cunflguratmn
code
72 268 FO2 | Check programmable parameters
73 764 FO5 Transmission indicator lamp open
! - boircuit
74 764 FOB I Transmission indicator lamp short |
o to ground
75 764 FO3 Transmission indicator lamp short
_ to +battery
76 177 FO3 Transmission ol temperature
- sender short 1o +battery or open
| circuit
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77 177 FO4 Transmission oil ternperature
sender short to ground
3 B1 868 FO5 Auto/Manual lamp open circuit
8z 868 FOB Auto/Manual lamp short to ground
83 - 868 F03 Auto/Manual lamp short to
: +battery

"The last digit in the CID number wentifies the solenocid.
Soienoid 1 is Solenoid A. Solencid 2 15 Solenoid B, ate.
2 VHP {Dual Horsepower)

NOTE: The preceding chart has changed from the former issue.

(2) Diagnostic plug. (3) ECM.

1. The transmission ECM (3) and the diagnostic plug are under the right side of the cab.
2. Locate the transmission indicator lamp (1) located in front of the steering wheel.

3. Place the Start/Stop Key Switch in the Run position with engine off. When the machine Start/Stop
Key Switch is turned to the ON position, the machine will display the Transmission Configuration
Code as part of normal operation. For example, when the Start/Stop Key of a 140H is turned to ON, a
"41" code will be displayed on the EMS transmission indicator lamp (1). The lamp will flash four
times in rapid succession followed with a one second pause followed by one additional flash.

4. To enter the Diagnostic Mode of the transmission ECM, uncouple the diagnostic plug (2). At this
point the ECM automatically defaults to the Active Diagnostic Mode. In the Active Diagnostic Mode
the ECM will flash out the first Active Fault in memory followed by a three second pause and then
repeating the original fault. The original fault will continue to be repeated until the diagnostic plug (2)
1s reconnected.

5. To enter the Active Diagnostic Scroll Mode, jumper sockets 1 and 2 of the diagnostic receptacle of
the diagnostic plug (2). The control will display all diagnostics that are presently active on the system.
A three second pause separates the codes as they are displayed. Removing the jumper while the
control is displaying a diagnostic code will cause the control to repeatedly display that code.
Replacing the jumper resumes scrolling.

6. To enter the Logged Diagnostic Scroll Mode, jumper sockets 1 and 3 of the diagnostic receptacle.
The ECM will now display any faults which have occurred which are not presently active. A
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Diagnostic Code of "12" indicates there are no Logged Faults present. Removing the jumper wire
while the control is displaying a Diagnostic Code will cause the control to repeatedly display that
code. Replacing the 1 to 3 jumper resumes scrolling.

7. This mode is used to clear Logged Diagnostics from memory. To erase a code, put the control in
the Logged Diagnostic Scroll Mode until the desired code is displayed and then remove the jumper.
The ECM will continue to display the desired code. Jumper receptacle socket 1 to 4. The transmission
indicator lamp (1) will turn off indicating the code has been erased. The lamp will remain off until
either the Logged Diagnostic Scroll Mode or the Active Diagnostic Scroll Mode is re-entered. The
above process can be repeated until there are no codes stored in memory. An active diagnostic code
cannot be erased from memory.

8. Reconnect diagnostic plug (2) to the receptacle when servicing is complete. Transmission indicator
lamp (1) will stop flashing.
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Programming The Transmission ECM Transmission

Configuration Code Without An ECAP

_ . . —
Chart 4
Transmission Configuration Cu{ie? .
Trans.
Config. Madel
Code ECAF' Description Description
13 12H Transmlssnon 12H
21 120H Transmtssmﬂ 1 ?DH__
23 12IDH Standard Tranammsmn ~ 120H Standard 4
36 135H Transmlssmn | 135H
38 135H Standard Transmission ' 135H Standard
41 140H Transmlssn‘_‘:n 140H L
42 140H AUTO Transmisﬁlon MIJH Autoshift
43 140H YHFE ALTD 14GH UHF’
Transmission Auit:rﬁmf_t__ ]
44 143H Transmission 143H .
45 MEH AUTO Tramrmssmn MJH ﬁmmsmft
61 1EDH VHP TI’EI’ISH’IISSIOH __1 EDH
67 160H VHF’ AUTCI 1'E-DH WHF
Transmission _ _ﬂautoshlft
64 163H VHP Transmssmn 163H
65 163H VHP Auto : 163H VHP
Transmission ; Aul_osﬁ}ft_" L

https://sis.cat.com/sisweb/sisweb/techdoc/techdoc _print_page.jsp?returnurl=/sisweb/sisweb/..

. 28/10/11



140H Motor Grader SHMO00001-UP (MACHINE) POWERED BY 3306B Engine(S... Pagina 20 de 35

i o™ ¥
® 8l @ + & & L& |

EGQ512

(1) Transmission indicator lamp.

(2) Diagnostic plug. (3) ECM.
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1. The transmission ECM (3) and the diagnostic plug are under the right side of the cab.
2. Locate the transmission indicator lamp (1) located in front of the steering wheel.

3. Place the Start/Stop Key Switch in the Run position with engine off.

4. Uncouple the diagnostic plug (2).

5. Determine the right transmission configuration code from Chart 4 for the model of motor grader the
control is installed on. (For illustration purposes, assume that the model is a 140H. Therefore the
transmission configuration code would be "41".

6. Jumper Sockets 1,2 and 3 on the diagnostic receptacle. Place the transmission control lever in the
Forward gear which corresponds to the first digit of the desired transmission configuration code. For
this example, place the transmission control lever in Fourth Forward. Wait until the transmission
indicator lamp (1) flashes out this digit. Place the transmission control lever in the neutral position.
Remove jumpers completely out of the diagnostic receptacle. The first digit is programmed.

7. Jumper Sockets 1, 2 and 4 on the diagnostic receptacle. Place the transmission control lever in the
Forward gear which corresponds to the second digit of the desired transmission configuration code.
For this example, place the transmission control lever in First Forward. Wait until the transmission
indicator lamp (1) flashes out this digit. Place the transmission control lever in the neutral position.
Remove jumpers completely out of the diagnostic receptacle. The second digit is programmed.

8. Replace the diagnostic receptacle. Turn the Start/Stop Key Switch to the OFF position.
9. Turn the Start/Stop Key Switch to the ON position. Watch the transmission indicator lamp (1).

Make sure that it flashes out the desired transmission configuration code. In our example, you should
see a "41" flash code displayed on power up.

Troubleshooting

Troubleshooting Without An ECAP Or ECM Diagnostics

Operate the machine in each direction and in all speeds. Note the noises that are not normal and find
their source. If the operation is not correct, refer to the following problems and procedures.

The following procedure has been designed without the benefit of using diagnostics from the
transmission ECM. However, using an ECAP in combination with this troubleshooting guide should
improve the efficiency in resolving the problem.

Problem:

Motor Grader Will Not Key Start/Stop

Corrective Procedure:

1. Check the transmission control fuse (10 amp) located in fuse panel at the base of the steering
console. Replace if necessary.
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2. Remove the transmission ECM from under the cab and disconnect the 40-pin Deutch® connectors.
Measure voltage between Pins J1-1 and J1-2.

3. If the voltage measured in Step 2 is above 20 DCV, the transmission ECM is inoperative. If some
voltage is measured and the voltage is less the 20 DCV, the batteries are undercharged. If no voltage
was measured in Step 2, proceed to Step 4.

4. Check Pin J1-1 of the 40 pin Deutch® connector to determine the voltage between the pin and
frame. If Pin J1-1 has voltage, repair 202 Black ground wire in machine harness. If Pin J1-1 does not
have voltage, repair 126 Pink wire in machine harness.

Problem:

"First Gear Out Of Neutral" Only Working Gear

Corrective Procedure:

1. Start engine and operate the machine in order to determine which gears are operable.
2. Stop the machine, engage the parking brake and turn off the engine.

3. Jumper the manual modulation pressure switch in order to determine if this pressure switch is
working. The manual modulation pressure switch is located on the Hydraulic Clutch Modulation
Control (HCM). Disconnect the 2 pin connector and jumper Pins 1 and 2 of the receptacle.

4. Start the machine and attempt to operate the machine in all gears. If the machine has more than one
gear out of neutral then the manual modulation pressure switch has failed. If the first gear out of
neutral is still the only gear available, proceed to Step 5.

5. From Step 4, the wiring harness between the manual modulation pressure switch and the
transmission ECM is suspect. Remove the transmission ECM from under the cab and disconnect both
40 pin Deutch® connectors. Check continuity between Pins J1-2 and J2-11 of the machine harness. If
continuity is obtained while the jumper is in place, the transmission ECM has failed. If continuity is
not obtained, the wiring harness between the transmission ECM and the manual modulation pressure
switch has failed.

Troubleshooting Faults Detected By The ECM

NOTE: The transmission solenoids are identified with letters (A through H) in this publication. The
solenoids may also be identified with numbers (1 through 8). Solenoid 1 is Solenoid A, Solenoid 2 is
Solenoid B, etc.

NOTE: P is used as an abbreviation for Pin. Example: P3 is Pin 3.

NOTE: When Harness with a letter (example: Harness F) is used, the Harness F can be identified on
the electrical schematic.

NOTE: The transmission ECM is seldom the cause of a problem. If the "Troubleshooting With An
ECAP" guide directs you to replace the ECM, then double check your steps to be sure that no mistake
was made before replacing the ECM.
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Detected Faults
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Chart 5 - Detectsd Fa Lits

Flagh

Daacripllan Of
- pdes | CIB-FNI Clegnoatie Codas Fiasult Of Fault Possible Cruses
11 R, 7 [ diagnustics artive RJA Y
12 KiAa ND Inggal:l gdizgmostic codes R PEY
21-26 | 641-648 Transrnlsﬁlun Sglenoid’ cpen l:nrl:un: Losg ol gears which v thiz stlerokd |« Trang. solend faulty
oo = Wiring harress faulty
B s Trans. ECM faulty
#1-38 | Bd1-G4B | Tranamission Solennid! ghort 10 preund  Loss ol gears which Use this solerosd |« Trans. solenoid faulty
FD& * Wiring harress faulty
_ ) * Trars. ECM faulty
41-48 | G41-G4E | Trensmission Solenpid! shoet to battary  |Less of gears which DO NGT use = Wiring harness faully
Foa _ 1his soleroic w Trars. EOM faulty
&2 G637 FOE | Backup alaren shart 19 ground o SGUT'IIJ Tronn FRackLID BKTT wl‘ule « Backup alarm laolty
BN revar e +Wiring harness laulty
L . » Trars. ECM faulty
58 | ERAFOE |VWHP solenoid short ko gmund Low engine power maoa only * VHP anilenoke faulty
i + WIrlng harmess faulby
_ . o +* TmEns. ECI'-.-'I taully
58 | BEB FO2 WMP solenced short ko batiery 'High engire power motde anly » Wiring harness faulty
o o . « Tranz. ECM fauity
A1 BEB FO2 | Shift lsyer inpLt inveldic Haolds preseryt gear unli the next + 3Rt lever faully
walid Qear or newtral is reachaed w Wiring b e Daulty
o a Trars. ECM Gty
62 BER FO3 | Shift laver apen orgujahort to +hattery  Foreed 1o Mewfral. Lever must be . E||-|gft Ievar Faulty
-returned to neutral beiore valid + 'Wiring harneas [ty
_ _ sgears are olbowed + Trare, ECM faully
&3 259 FOO :SEI'IS«GF supply woltage abova narral Possible derrage 1o senacrs a Trans. ECM 1auldy
B4 260 FM SEI'IE-DF SURRly wWoltage Lalow Mral Possible I0ss Of EENsW caghal * Trans. ECM 1gelfy
65 | 701 FO2  Transmission Dutpul Speed Signel tTGS] EMS warning lamp flashing & TOS sensor incoccectly inatallad
incorret + TOS sensar faully
= \Wiring Farness faulty
» Trans. EGM faulky
&l 180 FO1  Swatem valfage below narmal MG Shifts « Charging system cormponetit faol
| +Wiring harress leulty
- . C —— . I - . Tmm Ew f“'}.
Ti Szt FOZ (Inwalid transmissson comliguration code  |Enging will not crenk & Trans. ECM not programmed
~ -Trans ECM tavulty
TE 268 FOE | Check programmable paremetors Engine will not crenk; » Trams. EGM not programmed
L _ _ i" Trams. ECM Rulty
T3 fE4 FOS | Transmission indigator [Rmg open DII‘CLIH Luss a1 ¢olgd (Fansmisskan ol warnlng (& L burnt sut
: ; + 'Wiring harnress leulty
i _ . + Trere, ECM f!l.ﬂ:,r
4 764 FOB | Tramemission ndicator lame shart to Loss ol cold Irensmissian il warning -l Wiring harness feulby
QroUNE o © e Trams ECM fﬂultl_.'_
TS TE% FOR | Tramemission indicetor lamg short (o ‘Loze of cold rananisgian sil warning -« Wil harress faulty
bartary o { +Trams ECM faulty
T8 | 177 FU3 | Transmission ol tarmperalure sencer : Transmission ol warnng sysiam sa Temparaturs switch faully
ghort to battery or opan drouit _ECtivatad = Whiring hasreas Lsulty
7 177 FOd | Trensmission oil tamparalune switch Transmission oil warming syskem ;- Temparatune switch faully
gha to cround i tivated : wWiring har ress laulty
L » Trare. ECM fauly
N 886 FOS [ Auterklanual Lamp ogen circuit Loss al AUIGSHITT BtaiLs & Lamp burnt oot
= Wiring har ress laulty
* Trars, ECM fauly
&2 866 FOB " AutofMenual Lamp shart 1o ground Lozs ol Auinshift shats +#iring harness faulty
i N * Treres, EGH fﬂullg,r
43 | BBAFOZ | Aute/Manual Larmp short B +Galtery Loss ol Auloshift stetLs « Whing harmess faulty
« Trans. ECM faully

1 The lest digit in the CID number idsntifiss the salsnoid.
Edenoid 1 15 Bolemeid &, Solenoid 2 is Solened B, elc.
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Troubleshooting Detected Faults

Use the following charts to troubleshoot the faults identified in Chart 5.

Flash Codes: 21-28. CID-FMI: 641-648 F0S. Transmission Solenoid Open Circuit

Pégina 25 de 35

Fnillw

.-“Ehm: k: Opan Cirguil Sulanni::l {oCe) ) , Speaifloatlan Fans Lzcation
1. Resistance batwaan B2 1-WH (F2ramg | 29-34 ghms See Step & See Step 3 Frama under right
QCE in transmission frama Har nass F L s of wab
2. Continuity Belween 921-WH [F3 i Lesz {han Tes Step 4 Repsitiraplace Frame uncér right
and OCS In plalform Harness b ' S ahms . A Harness moe of cab
A Resistance betwesn lzads on 05 2334 ohmis Frataair freplacs A eaifraplacy Lall slde ol

o o M or F Harness solenaid {ranamission
4, Reslsiance betwean 321-WH J2-3 23-34 vhims Replace trane- Flapsair/ el Lingder cab
and OGS af transmisson conscle { misgipn ECM G Harnese
Harness G at Irenamisgion ECh end i

Flash Codes: 31-38, CID-FMI: 641-648 F06, Transmission Solenoid Short To Ground
Check: Shart Te Ground Bolenald (3G8) | Speciticatlon Paa Fail Lecalion
1. Aetistance betwean B2 1-Wk (F2) 2034 ohme Soo Stap 2 Sag Step 3 Frame under rgh
and SGB in transmizsion frame Harness P | _ side of cab
& Jpen circuit bevween SGE and frarms Greater 1han See Srep 4 Repairfreprace Frame uncler nigh
groured in pielform Hernass A S ChmME S5GE wire sadse of mab
8. Aesistanca between loads on 865 28-34 chma Hepaic freplace Repairreplace Leil side of
o T_-JarF Harness solengid transmisgicn
4. Resistznce betwean 921-WH (J2.5) 2834 ohms Replace trans- Repairfreplacs Linzar cab
g SGE al the transmission consale migsion ECH z Harngss
Harress G al transmisgion ECM end
Flash Codes: 41-48, CID-FMI: 641-648 F03, Transmission Solenoid Short To Battery

Check: Shotl To Baltery Solenoid (585) Specitication Pags F mid Location
1. Dipen circuit between SBS and any Greatar than Bae Step 7 Rapalrireplace  Frame Lnder righi
of the other seven solence wirs:s SA00 ohlms M or £ Harness zide of cab
it the transmizsion frame Harnacs F
2. Dpen girguit betwesn SES and Graater 1han Replace irans- Repairfreplace Frame uncer rghi
amy of the other seven solonnid 20030 oS misston ECH (= Harnass side of ceb
wiras in Ihe platiorm Harness &
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Flash Code: 52, CID-FMI: 637 F06, Backup Alarm Short To Ground

| Check: Backup dlarm Shart To Ground | Spedcification | Pass Fail 7 Locatlon
1. Dpen cirtudt belween S241-BR [F1) Greater than Soe Step 2 Cea Gt 3 Fr i
_and frame graund in frame Harnass E 5000 ohms * ® sé-;:-aﬂf'g;ger e
2. Open circut Betwgan 327-BF {F1) Greater than Repace trans- Repair}reﬁlac& Frama urder righ
_and frame ground in platforms Harness A &000 ohme missizn BESM A Harness sice of cab
4. Dpan circuit betwaan 321-8R 237 Greater than Papgairfraplace | Faepairfraplace Befind radiator
ana frame ground in radiator grilé © o s000 ohme backup alarm DorE guard
Harness O at the bachup slarm Harmess f

Flash Code: 58, CID-FMI: 688 F06, VHP Solenoid Short To Ground

Check: VHP Balanaid §harl To Ground ~_Specitication  Past ' Fal T Locstion
1. Fesiatarce botween FA5-L (PH) 3EBadd; 14-18 ohms  Sea Step 2 Sea Slap'ﬂ Frame unclew bt
and 1rsme ground in angine reme 104-9858: 19-24 chms zide of cab
Harness & T110570: 2-34 phms
2. Begistance between 795-¥L (6] and Graater than Rzplacs hans;- Fapalr)reglace Fra-l:l.'ie Unger It
_frgr_ne groand In platrt_::_r_rp Herross A ) BOA0 ohirrig reEgicon EC A Herneas aide of cah
A. Aesistance between laads on VHP sokanoid JE-B424: 14-18 ohime Aepairfreplacs Fopairireplsce Right side ol
104-9258: 1924 ohmsz B or & Harnass epannid 2308 Enging
111-0570; 29-34 ohms Ledt alda o
ang Engine

Flash Code: 59. CID-FMI: 688 F03. VHP Solenoid Short To Battery

Check: YHP Salenoid Short Ta Specification Paasz Fail Locatian
+Entary
. . ) . 1 -
1. Dpah girghit between T95-YL Grealer than Seg Slep @ Fapsin replace Frama under left
{PE] Bnd Gther wiras in angine BO00 shma i B or C Hormese " aide of cab
frame Hermess © {excfuding
20=-8kK)
2. Dipen fivegit bu_ehveen TEI-YL Qraalar than REpiace trans- Fapairfraplace Frame unger efl
P& 2nd Gther winaz In parform SO00 phms igen ECK A Hamass side of cab
Harness A (Excluding 2025k
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Flash Code: 61, CID-FMI: 668 F02, Shift Lever Input Invalid
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Gheck: ShH{ Lever Ingut Invalid

5 ohmg.

_ \ler netlve faulte) Spegifization Fass Fall Locatlon
1, Continuity belween 202-BX [J1-2) gnd Les= than Semy Step 2 Sea Step 2 LErether cab
EY37-FL! and E240-YL [H-26, J3-37in 5 phins
trangmission amnstle Harness G at the
I trensmiszion ECK,
i BHIFT LEVYER MUST BE [N NEUTRAL.
2. Dpen circuil betwesn 202.BK (J1-2] Gregtar than Zee Step 4 Spa Blap & Under cab
and Plns J1-13, J1-19, J9-20, Ji-23, 000 anrns
Ji-2d, H-29, 41,30, and J1-35 en
Iransmission console Mamess G atl the
Iransrmizzion ECh.
SHIFT LEVER MUST BE INW MELUTRAL
&. Gonlinuity betwesn Fln J1-2 and Pins Les= than Rapairjreplace Replaca zhift ShIT corsoa
11 & 12 on the shift lewved Inpul. S ohmg G Herness lewver
SHIFT LEWVER WLIST BE IM MELITHAL.
4. BNt Datwesn FOrward ang Reverse. Ferward: See Blep § Feplacs shift Skift coranle
Manitar creuil between 202-BK (P2} ang P11 less than lemyexr
Forwerd ine (F11) and Reverse e 5 ohims,
(P12] or ahdft hever P12 greater thanh
5007 phms.
Reverse:
P11 greeler then
50040 ohrmsa.
P42 lese ihan
- o _ & phime.
&. Qpen circuit heiween Pin 2 20d Fins 5 Greater than Fepair/replace Feplace shiff Shift
through 10 on the shilt lessr ingar. 5000 chms G Harness lenver consoie
SHIFT LEVER MUST BE IN NEUTRAL
2. Shift between Forward and Ravarsa. Forwsrd: Paripce Fiepait;repkare LInder ok
hboinitor circuil between 202-BE (11-2) P37 less than Ignsmission G Harngss
and Forwerd line E94E6-0F [11-39) and & phimsz. EGM
Reverse line ES47-WH L1-31)in P3B greater than
transmlssion corsgle Harmess G at the 8000 ahms.
transmi&sion ECM. AEVEMEE:
B3¥ greatar than
BO00 ohins.
P34 less than
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Flash Code: 62, CID-FMI: 668 F03, Shift Lever Open Circuit/Short To +Battery

Pégina 28 de 35

Chack: $hilt Lever Opan Cireult/3hart To Speciticatian " Pass Fail Location
+Eatlary .
1. Cominuity batwaen M2-BK (11-2) shd Lews than See Btep See Siep 3 Linder cab
EB4B-0R [ 1-39) in Transmission CoNsoke 3 ohms '
Harmess G sl the tranaméizgion ECM.
SHIFT LEVER MUST BE IN & FORWARD
HEAR.
2. Gantinuity betwean 202-BK (J1-2) end Less than See S16p 4 See Step & Lnder b
EB47-WH (JT-31] in traremission consale 5 nhma
Harness 3 at tha transmission ECM,
SHIFT LEYER MUET BE IN & REYERSE
GEAR.
3. Continuity batween Pin 2 and Fln 11 en Less Ihan Reprirreplace " Arplaca Shitt consoke
the shift lewer INnput. & ohms 3 Harrezs shilt lever
SHIFT LEWER MUST BE IN & FORWARD
GEAR.
4. Continuily betwesn 202-8K 111-2) and Lase than Replace o Step Under cab
the pin which correspenda w3 the shITT IByer 5 ohms trensmission
selection. Chack sach laver position it First B
throuch Eighth. Comglete check on 1he
tremamission control Hermess & ot tha
transmission ECh and, Qnly one ol the
gear pind shoukf heve conlinuity at one
tirme.
5. Gontinuily batween Pin 2 and Pin 12 an Less than Repair/roplace Feplace Shft consels
ihe shift lever inpLe. S ohms = Harness shift
FHIFT LEVER MUST BE IN A REVERSE IBsrEr
GEAR. o
8. Continulty Detwaen Fin 2 and the pin Less than Feplase Fepaifaplace | Shill conscla
which corresponds (o the shift levr & ahmg WANGBNiESEicn G Harmess
salecuon, Chack each lever position in First ECM
thrcwagh Eighth. Complete check on the shift
lever irput. Crly cne of the gear pins should
have comtindity &1 one time. i !
Flash Code: 65, CID-FMI: 701 F02, Transmission Output Speed Signal Incorrect
Chnl;'.:k—: Tranamluaion Gutpit Epeeﬁ o E )
) (TS Signal Incorrect _ Specifization ~ Peas Fail Lacatian
1. Raslance betwaen 1AM 7-PK (F4) and T000-2000 Zee Sep 2 See Stap 2 Left rear gide of
ME18-GMN (P 1) in tranemigsion frame e Iransmission
Herness ¥
2. Cheph reststance between Nig17-FK 1000/uh2000 See Siep 4 [T — Left rear englna
W2-29) and M E-GH (J2-23) al chma Harness F
transmlesion ECM.
3. Chack resistancg batwaen M1 7-PK 1000-2000 Replpce Rapiace 108 ECM unier eat
(F2) and M91B-GN P11 2l TOS semsar chms tranemission SEnsgr
- o FEREIrT ECM o
4. TOE signal vollage at sensor wilh mator Graater than Sae Step & Faplace TOG ECM under ceb
grader in First gear and erging at High Idle 10 VAC SEXISOr
5. TS signal on ECAP or ET with motar Grester than Probiern Raplace trans- ECM under cab
grader ity First gear and engine 3t High idie 250 rpm Cometed rigslon ECM
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Flash Code: 68, CID-FMI: 168 F01, System (+Battery) Voltage Below Normal
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UhE':kI__BH-’ﬂ;.l;n. { +Eattary] ?nltage_ﬁ_gf&:l';l_umal Speciicatlan Fazs T i Locetion
1. +Battery voilage narmal (J1-1) Graslar than : e Slep 2 Raplace faully charging Righe sida
I 20 wall o syslam cormpanant bl ber y
2. +Baltery at 126-PK (Ji-1) Grester than . See Siep 3 Fuggalef raplae Fusse Bilock
N o 20 volts i fuge Juneticn insicke cab
3. +Battery at 128-PK [J1-1) an tranamessian Gregler than Replace lrans- Fepairfreplace Under cab
conswfe Harness Goal trangmiggion ECM . _ED walls : misshon EUM A, 4, ar J Harness

Flash Code: 71, CID-FMI: 520 F02, Invalid Transmission Configuration Code; Flash Code: 72,

CID-FMI: 268 F02. Check Programmable Parameters

L'se the BECAF to check Lhe IrEnsmission
configuration ¢ods in the AeadfChanga
Farameters sereen, An Bllernative is to
chack the flash code dizplayed on the
Irensmission indicelor lAmp whan 1he key
im et ON. The code wilt be {lashed
ot Withl & kgl pAUSE betvwean e
rumbers. Four fashes, a pause, and a
single flash woukd ba a 41 cooe.

Check: For Active Faulls (71 And 72)

) Specilication

13 -12H

21 - 120H

23 - 120H Standard
A5 - 135H

A8 - 135H Standard
47 - 140H

44 _ 1434

1 - 160H

54 - 163H

_ Pasa fall Loscation
Faplecs PFroprarn corrgot Undsr cab
transmission {rENsmission

ECM eonflouration
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Chartd
o Transmission Configuration Codes
Trans.
Config. Model
Code ECAF Deacriptidn Description
13 12H Tranarnlsardn 12H
21 120H Transr‘mssmn 12{]H
23 120H Standard Transmission tEDH Standard
36 136K Tranamiaaldn 135H
a8 135H Standard Tranarnrt-..ardn 135H Standard
41 MDH Tranar‘nlas:dn 140K
_ 4? 14’DH AUTD Tranarn|aa|dn 14DH Autdahltt
43 14CIH VHP AUTO 140H VHE
Transmission Autoshift
44 - 143H Transrmiszsion 143H
45 '_ 143H AUTO Transmission 143H Autdahlft
: 61 160H VHP Transrn:aardn tSSH
' 67 16[}H VHP ALUTO H:-UH YWHF
Transmraardn Autoshitt
64 163H VHF’ Tranarnraardn 153H
65 IEEH VHP Ao 1h‘%H WHE
Transrmission Autdahltt

Flash Code: 73, CID-FMI: 764 F05, Transmission Indicator Lamp Open Circuit
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and CCL at renamiasion sansalae
HMarmase G gl transmizglon ECH end

https://sis.cat.com/sisweb/sisweb/techdoc/techdoc_print_page.jsp?returnurl=/sisweb/sisweb/...
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Dhech Open Ctrt_:urt Lanﬂ;‘tﬂl.] _ Spmfmatmn ] __“F'I_ltl—!- ) | Falt _ Localign
1 Ftaaralanr.a betwean E9TS-PU [FS) | 10-50 dhma e Stef 2 Sea Stap 3 Frame under right
anad OCL in transmicsion patharm sida of eab

__Har neEs & )
2. Condinuity betwean EQ7S-PU (P2 Less Ihan i Sop Stap 4 Repairfraplace Frame under right
| znd QCL in gage comsole Harness M b ohms [  Harness sida of cab
3. Resistance between leads on DGL 10- 50 phms I| Repairfreplace Repairre place Left site ol
A or hd Harnesa a.dlandrd Irangmilssian
d Resisignee belween EOTS- PU 10-50 ghimg Ftaplada trans. Ftapalr,traplace Linder cab
[J%-16} mMigeor ECk G Rarnese
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Flash Code: 74, CID-FMI: 764 F06, Transmission Indicator Lamp Short To Ground
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Check: Shor1 To Ground Lamp (S6L) ' Specilication Poss Fal 1 Locatan
1. Resistence between ESTSPUPS and  ;  10-5G ohms Soe Siap 2 See Step 3 | Frame unger right
SGL in transmls Eu:\n platfurm Harnesz 4 _ _ o _ i | slde ol cab
{}pen sirguit betmen SEL and frame Grealer than Zee Slep d Hapalrlﬂraﬁaoﬂ Frame under rig h
grﬂ.rnd in gage congoke Harness b I SO0 chima . BGL wire side of cab
3. ReBistance betwesn leats oa SGL | 10-500 phime Repairfreplace fepainrepace Lett sige of
- . i # or M HErmess sclengid fransmission
4_ Aesctance betwesn ES75-PU [(14-18) | 10-50 ohrris Baplace 1rans Rapairraplace Under cab
zngd SGLL Al tha ransmission console Tresshon ECh G Harness
i Ha.rne.ss G qt 1ran5rn|55|on ECM erﬁ_ l _ i
Flash Code: 75, CID-FMI: 764 F03, Transmission Indicator Lamp Short To Battery
Cheok: Short To Battery Lamp (sBL}' ﬁpemf;:ﬂm; Pass Fail Lagation
1. Open circui betwean SBL and arny Greatar than SEE Slep 2 Fepalrjreplaca Frame undar righ
of the in the fransmission platiorm 000 chms Aor M Harness Fite o cab
| Harness A R — e
2. Opan elrcuit batwaan SBL and any Greater than Raplaco trans- Rapairfreplaca Frame undigl finh
ol the other in the gege consele 000 chms migsion ECM G Harngss sidg ot cab

Harness M

Flash Code: 76, CID-FMI: 177 F03. Transmission Qil Temperature Sensor short to Battery or

Open Circuit

R2-18) (swmall ang 202-BK (11-2)
[pround)

DO NOT DISCONKELT THE
HAFHESS

ECH

Check: FM F;ensur Yoltage® Spm:lflr.*smnn Pras Fall Lecation
1. ChECk SanS0r pover yoltags 24 0-2% 6 Vats e Ztep B Repairfreplece Left rear of angin
betwesn 126-PH [Fin A) (powert ang
2UZBK FIN BY (Grounc)
2. Check zanzor signal vellags Relsrancs Spe Step & Flepair,fraplane Lett rear of engin
barween GAE0-GMN [Pin Gf [aignal] and Chart & Sanzor
202-BK Pin B [pround)
3. Check maching harress signal Reterance Replacs " Repairreplsre Unger cah
woltage al ECM tetween GAG0-GH Chart & Transmission Harmaos

1TFROLEDURE: Locate thﬂc SIEpett SEAS. Dl:l MOT DISCOMMECT ARWY i-lﬁ.RHESS AT THE TIME. Turn the key slart switch 4o the
positicn. DO WOT ETART THE ENGINE. Toals needed: Bv-700 Volimetar for egulvalient and 7E-1710 ceble probes.
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Flash Code: 77, CID-FMI: 177 F04, Transmission Oil Temperature Sensor short to Ground

Check: PWM Sensor Voliage” — speclilcation Faas ' Fail Lacatlan
1. herhk BENEDT power yolkage 24.0-29 5 Ynolta Ses Sep 2 Repairfoeplane Lelt reer of angird
Betwesn 1268-PE (PR A [power ang Harnozs
_ ___EGE-BK tPin By [oround) N
2. Check sensor signal woltage Feforonce Spa Sigp 3 Repalrfreplace Lett raar o7 &ngini
betwean GAGO-GH Fin C) (signal and Chart § Sanso
202-BK, (Pin B (ground] ) |
3. ChiEck. MAching harness signal Feferance Replacs - Repair/replace Under cab
voltane al ECM between G460-GH Chari 6 TEAMBMNISSH Hernass
(13- 1B tsignal) and 202.8K {31-2) EGM
(arovedp
O HOT DISCONNECT THE
HARKNESS o

' PROCEDUAE: Locate Ihe SUSPCCT sensor. DO NOT DISCONNECT ANY HARNESS AT THE TIME. Turn fhe key starl switch 1o the
positicn. D0 WOT START THE ENGINE. Toos needed: Bw-7070 Voltmeater for equivalent and T-1710 cabk probes.

Flash Code: 81, CID-FMI: 868 F05, Auto/Manual Lamp Open Circuit

. Gheck: Opan Cleeuit I._a;mI: {{JC L} Epe:lll-:niian Pass .i=-ai.l- ' Locallan
I 1. Cherk resistance between 10-50 okms Sen Step P See Step 3 Frame under right
v ME88-0OR (J1-32) and OCL in sicla of cab
* transmiszicn platform hornoss
! 2. Chech cordinuity between M98-OR Lss than & See Step 4 Reparfrepkce Frame wrcier tight
< d1-12) 8nd DL in gzuge cansola ahims herness slde of cab
| 3. Chect resistance betwean Bads un 1050 ohms Repalr/replace e DT f T ke Coer Left side of
Lo e harness solenoic {ransmission
4. Chesk résigtance betwaan 1350 ohme Replecs Repairfraploce Ureder cakby
WMEE-0R W 1-1&) ano OSL at IFENSMISSHn HArness

tranamlasion consale harness at : ECM
tranamileslon ECR end '

Flash Code: 82. CID-FMI: 868 F06. Auto/Manual Lamp Short to Ground

Cf';ck: Shurf‘lfﬁrnund Lamp (5GL) Spedilication " Pann Fail Lacation

1. Check regigtance batwean 10-50 ohme SeE Step 2 See Step 2 Frame Lndsr right
M9FE-OR (Ji-12) and SGE in side of cak
transrssion platiorm harness

2. Check continuily batwaen MESE-CH Greater than See Siep 4 Repairfre place Frame trider righ
[11-12) ard BGL in gavge console G000 ohmis SGL wire side of cab
harnase

3, Check resistamce between [eads on 10-20 ghmg Plopair e place Repairfieslace Lett zide of

3GEL harness solenoid Iransmissign

4. Check resistance between 1J-50 ohms . Replace Rapairfreplace Linder cab
MAHE-0OR [J2-12) and SGL at Fanamissio Harress 5

fransmissson consale Harness G at ECM

transmission ECHY end
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Flash Code: 83, CID-FMI: 868 F03, Auto/Manual Lamp Short to Battery

Pégina 33 de 35

Check: Bhort To Batlery Lamp (SEL) Specilication Pass Fail Lacation
1. Open circuil betwaen SEL and any Gresver than See Steg B RepairfAeplacs Frame ungier right
of the transmission pletform harressas 1 Eﬂﬂﬂ_ehms harmass zide of cab
2. Opan crcoil betwean SBL and any Graaier thar Faplace Repairfreplaca Frama unger right
of the gawga consols arnesses 000 shme IF&risaon hernesa side of cab
ECM
Sensor Signal Voltage Test
~ Chart 6
5 (ECM Connected)
Sensor Voltage Specifications®
{For Sensar Voltage Test)
Temperature Sensor
Signat Duty
Voltage? Cycle?
Temperature (DCV} %
40 to 2D°C[4Ut0 4°F} 1 1te1 1 10 to 11
EDtDD°C{41032°F} 1 'It014 11015
D tD 20°C (32 10 6B°F) 14019 1510 23
: 2{.'! tD 4D°C {68 10 104°F} 191029 23 te ST
| 40 to 60°C (104 10 140°F) 2891040 37 to 55
60 to 80° C{14U te 176%F) 4ﬂtc:-5‘| 55 to 71
8{] to 10{}“(3 {1?6 tD 212°F) htto 5.5 7110 82
‘ 1DD te 120°C {212 1o 248°F) 581063 62 to 89
120 to 135°C (248 to 275°F) 631065 89 tD 93

Tt desired, use these specifications with Stap 2 of the fellewmg

procedure.

¢ These vaiues are quidelines for troubleshooting and ara not
considered exact. The tolerance is &£ 109%. depending on the
condition of the system. Most important is that the value
changes smoothly as the pressure or temperature changes.

https://sis.cat.com/sisweb/sisweb/techdoc/techdoc_print page.jsp?returnurl=/sisweb/sisweb/... 28/10/11



140H Motor Grader SHMO00001-UP (MACHINE) POWERED BY 3306B Engine(S...

Schem

Y o s
sy BT

A
g« {1
:ae::a —
o SOOI —T
a7 BB =
Ry —

E0L K
LE]

EOL b
LY

atic

Thi—BU

TLL_BR
BE|H—

g H0a-mu
s BIRT | ]
G- W01 -NH
noi-BR
hOs-mY

Pégina 34 de 35

Unutce

JALENA IR 3
LSGLEND D 4
LA HER

UNUSED
*ET-WH EHIFT ThA"
w118 FE|W STLEN,
e + Battar

- ¢ |0 ALARW
HB-YL UNUAERD
— - EEAEE 0N
Aod-w, HYD TEWP
b BE IR FAEY
401 = MEUTAKL
01 =E FRBUND
— o1 - UMU3ED
= 101 =B UNUZER

1T

LhUp
DRE[MATDOE MONITOR

PARE WALl
PRESE 5@

ek 1i=TL ”E BE— 1

I0-aK

=

WASTER AOTIOK

IMCHI NG FEDAL R 7=PK 91—t
PRESSURE OK T4B0-ON Stim &
[ TRANSH IZS10M ) NerE=EN
A=k
WEEFM:--TL ATI-TL
% BE. 202=HK —— 3 1=E| {2 T COLD TEWF LA
OWUSED FERTIERY [ Wit 178=PK —r4m
UHUEED +BATTERY 1!I-P[3——-—-—- 200-8H
wo QU LG
THANEH |52 E -
ghp-g—
dib TEUP TIME _ ] 4 174 TRANE AJK CA
TP OR-10f7 Rg JT-mK—f A 1AL P T LTy
LLIT L ER-18-4 IRE=0K =l B & 2k-IL FhE=YL 0 -EL
LYY T O Y I - — CH P
FHUGED Olh GROE 1 :?n‘;-ir}'.—l
{ WEEE  |DIA GO0E O ETR-AK
H FIELD Qin EOPE 2 l?l-ll’—l
FHURED CAT LINK - Ji2=8F
EAEKUF NLAEM [T taT Lidk # b 44d=ime Al HeNWEFPRER
[{[ - - { WMSED NED AEWTE : E:g;ﬂ—-—-—-—-—- AlLIRGTR
.!:: ™ FHET F i L e m— “%ié:ﬂ‘@:“ﬁﬁ
G E 001 B mmmna—] ™.
TR
TRKHI 3P0 4EKEER £ = G et
Lesd-ih RETION ALK -
ﬁ BE-1 [[[R1.C1= | = S RS S5 ————
L e U3'2-PH . P E445-U b 100 o
) op fada-ch ; IM-EE B
UBIT-FE AN 5571
N¥IB=kH AHE I TR Ed5A-HU MAMEE LANP POWEA
TRISTED FAIR ) RILMALL fa4a-v],
WTCAHIFT 5%
TEAESHISE 10K COMTROL U2 - =
10151 —4 1
i alme -2 H
1
HEWTRAL §TRAT GOWTBOL 17T, "'|= A
FTH S07-0R e
R L FBl- —
B2 GNE-GN m——
Fidana
’ N REL4T
5Bl ne=r T HaH MELL
TRV FOL
Lg [TEmTs 22
[LEREY |
10 EMGIHE 44LTEFRR DOHTAOL e MEY FTART BN éé
SETYICE TDOL i
GOWELTRR i
P ——
TEAMIN |75 108 DLRLCT | MY
4AD GPEED GN.
ENOB14

https://sis.cat.com/sisweb/sisweb/techdoc/techdoc_print page.jsp?returnurl=/sisweb/sisweb/... 28/10/11



140H Motor Grader SHMO00001-UP (MACHINE) POWERED BY 3306B Engine(S... Pagina 35 de 35

Copyright 1993 - 2011 Caterpillar Inc. Fri Oct 28 15:31:22 UTC-0300 2011
Todos los derechos reservados.

Red privada para licenciados del SIS.

https://sis.cat.com/sisweb/sisweb/techdoc/techdoc_print _page.jsp?returnurl=/sisweb/sisweb/... 28/10/11



