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PERIODIC MAINTENANCE

INSPECTION METHOD

| :Inspection. Repair or Replacement if required.
M : Measurement.  Repair or Adjustment if required.
T : Retightening C: Cleaning L : Lubrication
* :Fornew vehicle *1:Flaw detector
Inspection Period Every Every Every Every
6 weeks 3 months 6 months 12 months
Every Every Every Every
Item 250 hours 500 hours 1000 hours | 2000 hours
SAFETY DEVICES, ETC.
Loosening and damage of mounting | “— <« <«
Seat Seatbelt damage and function | «— “«— <«
Seat switch function | «— « «
OPS Functions | «— « «




OPS SYSTEM

General

The OPS (Operator Presence Sensing) system is added as standard.

The switch mounted underneath the seat detects the operator on the seat. When there is no operator, the OPS
system cuts off the driving power and restricts material handling operations. (Refer to page 0-6.)

The OPS system operates (to disable traveling and material handling) upon lapse of 2 seconds after the operator
leaves the seat.

When the OPS controller detects the seat switch going off, it sounds the OPS buzzer (bleeping) for about one
second and turns the OPS lamp on before OPS activation. Furthermore, the OPS lamp keeps lighting while the seat
switch stays off.

If the seat switch is turned on without returning the forward/reverse lever to the neutral position after drive OPS
activation, the newly added return to neutral warning function sounds the buzzer at short intervals (pip-pip) to warn
the operator of the unreleased state of the drive OPS.

When the OPS controller detects any system malfunction, the OPS lamp blinks to warn the abnormality.

Control block diagram

*: Parts added or changed for OPS
1| ;
O g Seatswitch * OPS lamp relay -
. * Plug in
_)O OPS lamp analyzer
_)O * OPS buzzer
o—o Py * OPS sAs
K itch F ilt switch
Lo ey switc [ Forward tiit switch =1 controller Contratler
[ Bakward tilt switch |
Foward reverse —— .
i * Lower limit switch Tilt
Battery . switch | |_> cylinder
o— )
R *Tilt | *Lift lF'f;
*Unload| control | lock cylinder
* valve valve | valve
* Forward * Reverse r‘l \
interrupt relay interrupt relay |
Forward drive Reverse drive * Qil control
valve valve valve
oil )
TIC . pump
Engine
=
Note:
On the mini-lever specification (OPT) vehicle, the oil control valve is substituted by a proportional
solenoid valve and the mini-lever controller is added. Moreover, the forward/backward tilt switch, lower
switch, tilt control valve and lift lock valve are not provided.
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Name of each part

(1

OPS controller

©)

Backward tilt switch

)

Seat switch

(10)

Unload valve

@)

Forward switch

(1)

Lift lock valve

(4)

Reverse switch

(12)

Tilt control valve

®)

Forward interrupt relay

(13)

OPS lamp

(6)

Reverse interrupt relay

(14)

OPS lamp relay

@)

Lower switch

(15)

OPS buzzer

(8)

Forward tilt switch

(16)

Plug-in analyzer




Function of each part

Input to controller

Name

Function

Seat switch

This switch mounted underneath the seat detects the operator sitting on
the seat.

Forward switch

This switch inputs the voltage branched from the forward drive valve
power supply line to the OPS controller that detects the forward drive
operation.

Reverse switch

This switch inputs the voltage branched from the reverse drive valve
power supply line to the OPS controller that detects the reverse drive
operation.

Lower switch

This limit switch installed at the lift spool of the oil control valve detects
the lowering operation by the lift lever.

Forward tilt switch

This limit switch installed at the tilt spool of the oil control valve detects
the forward operation of the tilt lever.

Backward tilt switch

This limit switch installed at the tilt spool of the oil control valve detects
the backward operation of the tilt lever.

Output

from controller

Name

Function

®)

Forward interrupt relay

This relay cuts off the voltage supply to the forward drive valve in the
torque converter according to the instruction from the OPS controller.

Reverse interrupt relay

This relay cuts off the voltage supply to the reverse drive valve in the
torque converter according to the instruction from the OPS controller.

(10)

Unload valve

Provides a bypath to the tank circuit for the hydraulic oil supplied from
the oil pump to the oil control valve.

(11)

Lift lock valve

This valve cuts off the oil flow from the lift cylinder to the oil tank
according to the instruction from the OPS controller to disable fork
lowering.

(12)

Tilt control valve

This valve changes the oil path to the tilt cylinder according to the
instruction from the OPS controller to disable forward tilting and to slow
down the backward tilting speed.

OPS lamp

This lamp lights while the seat switch is off to indicate the OPS
operation. Furthermore, it blinks when the OPS controller detects any
abnormality.

(14)

OPS lamp relay

The OPS lamp electric circuit is opened or closed according to the
instruction from the OPS controller. The lamp is kept on when there is
no instruction from the OPS controller.

(15)

OPS buzzer

This buzzer sounds in the predetermined pattern when the seat switch
is turned off or when the forward/reverse shift lever needs returning to
the neutral position (return to neutral warning).

(16)

Plug-in analyzer

This new plug-in analyzer is added with the OPS analyzer functions to
the service functions of the conventional SAS analyzer. It is connected
to the same service connector.

OPS analyzer functions

+ Diagnostic display (More detailed display than OPS lamp blinking
frequency)

* 1/O monitor display (Shortening the time required for troubleshooting)
+ Output test (Shortening the troubleshooting time by setting each
output on and off according to the instruction from the OPS controller)
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Control specifications

1.

Drive OPS

When the OPS controller detects seat switch off state for 2 seconds, the forward/reverse interrupt relay is
operated to disconnect the driving power supply to the forward/reverse drive relay in the transmission.

This drive OPS operation is released when the seat switch is turned on and the forward/reverse shift relay is
returned to the neutral position.

2. Material handling OPS
(1) Standard lever vehicle
When the OPS controller detects seat switch OFF for 2 seconds, the lift lock valve and tilt control valve
are controlled to stop fork lowering and forward tilting. Other material handling operations such as
backward tilting, fork lifting and attachment operations are stopped by interrupting the hydraulic oil
supply by means of the unload valve. The disabled material handling operations are released upon lapse
of 1 second after seat switch ON.
Caution:
¢ Backward tilting: If the material handling lever is operated while the OPS is functioning, the
mast may be tilted backward because of the weight of the tilted mast or the back pressure at the
unload valve.
¢ Attachment: If the material handling lever is operated while the OPS is functioning, the
attachment may move because of the own weight of the attachment or the back pressure at the
unload valve.
(2) Mini-lever vehicle (OPT: Remains unchanged from the present vehicle)
When the mini-lever controller detects seat switch off state for two seconds through the OPS controller,
the proportional solenoid valve is activated to disable lift, tilt and attachment operations.
When the seat witch is turned on with all levers returned to their neutral positions, this material handling
OPS activated state is released. (In the case of mini-lever option, returning the levers to their neutral
positions is added as the OPS release condition because small levers are easy to be operated, possibly
causing erroneous lever operation by movement of a luggage placed on the armrest.)
1.  OPS operation notice
When the OPS controller detects the seat switch off state, it sounds the OPS buzzer (bleep) for about one
second, and turns the OPS lamp on to warn the operator of the OPS operation.
2. Return-to-neutral warning
The OPS controller warns the driver of the failure in releasing the drive OPS by sounding the buzzer at short
intervals (pip-pip) when the seat switch is turned on without returning the forward/reverse shift lever to its
neutral position.
3.  Malfunction alarm
When the OPS controller detects any malfunction, it blinks the OPS lamp to warm the malfunction. The lamp
blinking frequency identifies the defective part.
Seat

Every seat has the seat switch for operator detection.
When replacing seat, install a genuine TOYOTA seat designed specifically for this lift truck. (The OPS does not
function unless the correct seat is installed.)

Combination Meter
OPS lamp

This lamp indicates OPS operation and warns an OPS error.
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Oil Control Valve

1. Anew oil control valve is adopted for use with the added OPS system.

2. An electronic hydraulic control mechanism is incorporated in the tilt control circuit for controlling the mast tilting
operation.

3. The additional check valve in each of the lift and tilt circuit greatly reduces natural drop and natural forward tilt.

4. The unload valve provided in the supply circuit.

Unloading solenoid valve
\f@ Manual downlifting valve

Open this valve to
forcibly lower the
fork with the engin
key turned OFF.
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Lift lock solenoid valve Tilt control solenoid valve

I
N @

Specifications

1-ton series 2-ton series 3-ton series J3.5-ton series
Relief pressure setting Lift 17800 (182) 18700 (191) «— “—
2
kPa (kgflem?) | it 11800 (120) 14700 (150) « 15700 (160)
Flow divider flow rate L/min 13.0 “— 15.2 <~
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SAS

Hydraulic circuit diagram

The integral control valve has integrated the unload valve (unload SOL), lift lock valve (lift lock SOL) and the tilt
control valve (tilt control SOL) with the oil control valve in the previous model. Each solenoid valve (SOL) is normally
closed.
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Hydraulic circuit control
Tilt control is achieved by ON/OFF of the tilt control solenoid (SOL) valve installed on the integral control valve. The
relationships between the tilt hydraulic circuit and tilt control SOL valve is as shown in the table below. When the
SOL is OFF upon backward tilting operation, the circuit is fully open. When the SOL is OFF upon neutral or tilt
forward operation, tilting is stopped.

Tilt control SOL

ON

OFF

Semi-open circuit

Forward tilt circuit

Full open circuit for

backward tilting Tilt stop circuit

+ High lifting height,
backward tilting speed
restriction

 Low lifting-height,
backward tilting speed
restriction”

» Forward tilting

« Tilt lever at neutral

+ Stop with forward tilting
angle restriction

« Automatic leveling stop
with forward tilting

» Low lifting height,
backward tilting

*Backward tilting operation with the tilt lever knob switch depressed.

Tilt Control
Valve

ST | eh

Tilt
Lever SOL OFF
Tilt Cylinder
Tilt Control
Valve ’_)
(Orifice) 3

O/—E:I
Tilt
Lever

1.

Tilt stop circuit

The tilt stop circuit refers to the state where the tilting
operation is disabled as upon tilt lever setting at the neutral
position or upon stopping with forward tilting angle restriction
or fork automatic leveling. The tilt cylinder operation is
stopped because the tilt control valve in the control valve is
closed.

Tilt semi-open circuit

The tilt semi-open circuit refers to the state where the tilting
operation speed is restricted (slowed down).

The tilting speed is slowed down because the orifice in the tilt
control valve is connected to reduce the oil flow to the tilt
cylinder.



0-10

. : 3.  Tilt full open circuit
it nder The tilt full open circuit refers to the state where the tilting
Tilt Control | [E=-0 speed is not restricted. The forward/backward tilting speed at
Valve J) the low lifting height becomes the normal tilting speed.
= The fully opened circuit in the tilting control valve results in
ﬁ ] normal tilting speed with no restriction.
| Pilot
————— | | Line
O/—E:I |
|
it '————;'I
Lever RR Tilt : SOL OFF

FR Tilt : SOL ON

Key-off lift lock

1. The integral control valve is designed for addition of the OPS system and the lift hydraulic circuit is modified
accordingly.

2. When the engine key is turned off, the fork cannot be lowered when the lift lever is set to the down position.

3.  Since the check valve was closed during no hydraulic pressure generation in the past, lowering operation was

disabled. After the change, the lift lock solenoid valve is adopted to enable lowering when the engine is
stopped so loan as the key switch is at the ON position.
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MINI LEVER

General

1.  The fork automatic leveling is effective when the lever is operated toward the forward tilting side while pushing
the button beside the knob.

2.  The lever position is adjustable in the front-back direction. Loosen the lever box fixing lever by raising it, set
the box at the position desired by the operator, and fix the lever by pushing it.
On the cabin model, push the fixing lever for loosening and pull it up for fixing.

Note:

¢ Since automatic fork leveling function is disabled with a load on the fork at a high lifting height (2 m (78.7
in) or above), forward tilting fails while the automatic leveling switch is kept on.

e Forward tilting is fully disabled at the maximum fork height regardless of whether loaded or unloaded
(only when the automatic leveling switch is ON).

Load handling operation is prohibited when operator leave the
seat.

Tilt lever
Lift lever

C

(\é@
\
)\

A)

\%"

(
@

Fork automatic leveling switch

Lever for fixing rotation of lever box
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Armrest structure
1.  The armrest is fixed on the seat to slide with the seat.

2. The armrest height is adjustable. Loosen the armrest fixing knob, set the armrest in the position desired by the
operator, and tighten the knob for fixation.

Lever for fixing lever box
Knob for fixing the armrest

Engine hood opening procedure
Other than the cabin model

1. Move the seat to the frontmost position.

2. Pull the lever box fixing lever.
Move the mini-lever box to the rearmost position.
Pull the lever box rotation lock lever, and flip up the armrest.

3. Pull the unlock lever. Tilt the steering post forward.

4.  Open the engine hood.

@
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Cabin model
1. Move the seat to the frontmost position.

2. Pull the lever box fixing lever.

Move the mini-lever box to the frontmost position.

Push the lever box rotation lock lever.
Tilt the armrest forward.

3. Pull the unlock lever.
Tilt the steering post forward.

4. Open the engine hood.

/' fi,‘,', W'
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GENERAL

*: Parts added or changed for OPS

. .
B o Seat switch

* OPS lamp relay

. * Plug in
( ) OPS lamp analyzer
_)O * OPS buzzer
o—T0O ® *OPS SAS
Key switch [ Forward tit switth 1 controller Controller
+[=
| Bakward tilt switch H
Fowardltre[:/erse [ * Lower limit switch > Tilt
Battery Switc! cylinder
i L
= N -
o0— ;
R
“Tit | *Lift . I'i‘:;er
*Unload | control | lock td

¢ valve | valve | valve

* Forward * Reverse rLI \

interrupt relay interrupt relay |

. .
Forward drive Reverse drive Qil control
valve valve valve
Qil )
TIC . pump
Engine
= Oil tank

Note:

On the mini-lever specification (OPT) vehicle, the oil control valve is substituted by a proportional

solenoid valve and the mini-lever controller is added. Moreover, the forward/backward tilt switch, lower
switch, tilt control valve and lift lock valve are not provided.




(1) OPS controller (9) Backward tilt switch

2) Seat switch (10) Unload valve

Forward switch (11) Lift lock valve

Reverse switch (12) Tilt control valve

Forward interrupt relay (13) OPS lamp

Lower switch (15) OPS buzzer

)
)
)
6) Reverse interrupt relay (14) OPS lamp relay
)
)

Forward tilt switch (16) Plug-in analyzer
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COMPONENTS

1910-023A

1910

5701

LN

5701453
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OPS CONTROLLER
REMOVAL - INSTALLATION

Removal Procedure

1 Open the engine compartment lid.

2 Remove the toe board.

3 Remove the step LH.

4 Remove the OPS controller set bolts.
5

Disconnect the connector and remove the OPS controller.

Installation Procedure

The installation procedure is the reverse of the removal procedure.
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OPS PLUG-IN ANALYZER

For the maintenance and service of OPS functions, a separate type plug-in analyzer is introduced as an SST
(Special Tool for Service).
The plug-in analyzer is designed to read the operating state of sensors and actuators used for the OPS functions
and the error information detected by the controller. It serves to check on the operating state of OPS functions and
shortens the repair time for a problem. Moreover, it is installed with save function to file data displayed on the screen
in the SST.

SST 09240-23323-71

Menu name

Content of function Reference page

Communication function with the
OPS controller on the vehicle side

DIAG MEMORY Indication of ten error codes and sub-codes in past. 1-9

IN/OUT MONITOR

Monitoring input voltage value from the sensors and the
output signal, etc. to the solenoid, etc.

OPS

ACTIVE TEST Forced operation of solenoids and warning lamps. 1-12

Indication of OPS controller abbreviation number and

CONTROLLER DATA 1-13

version

SCREEN CONFIGURATION

MAIN MENU
1. SAS —— See page 17-25 of 7FGF/7FDF 15~30 Repair Manual
(Pub. No. CE026, CE026-1)
2. 0PS ANALYZER MENU Page
1.DIAG MEMORY DIAG MEMORY (1/1) 1-9
2. IN/OUT MONITOR IN/OUT MONITOR (1/3) 1-10
IN/OUT MONITOR (2/3) 1-10
IN/OUT MONITOR (3/3) 1-10
3. ACTIVE TEST ACTIVE TEST(1/1) 1-12
4. CONTROLLER DATA CONTROLLER DATA(1/1) 1-13
7.END

1. TESTER SET

—— See page 17-25 of 7FGF/7FDF 15~30 Repair Manual

(Pub. No. CE026, CE026-1)




1-7

BASIC OPERATION

Name of Sections and the Switch Functions

Name of section F_’os_ltlon of Mark Function Switch
indication
Main unit 1 * Move the cursor to the above item.
* Move to the preceding page.
A Selector
6 * Move the cursor to right or left. switch ®
<Blank> | <No function>
Connector ‘ « Select the item below.
Screen title A Switch . * Move to the following page. Selector
\ \ switch @
MAIN MENU ! @ <Blank> | <No function>
s 1
d Determine an item for selection.
'
switch ®
Switch mark indicator <Blank> | + Move to MENU screen.

Caution on using:

¢ Keep the main unit, wire harness, connector, etc. away from the exhaust and other heated sections.
e Operate the switch with finger tip.

¢ Donit give it strong impact from dropping or collision.

¢ Donit leave it under the direct rays of the sun for long time.

Connection and Operation of SST

1. Turn the key switch OFF.

2. Open the diagnosis connector cover of the vehicle and properly
connect the connector on the SST side.
SST 09240-23323-71

7// Note:

Diagnosis connector Since the connector has no locking device, securely connect
// g it to prevent contact defect upon closing the engine hood
/ with the connector in connected state.

3. Turn the key switch ON or start engine.

4. Display of the initialization screen
After about 15 seconds of display, "LANGUAGE SET" or "MAIN
MENU" screen appears. The screen may be changed during
PLUGIN this period by pressing the menu switch @.

ANALYZER

SYSTEM PROG
VER 4.00
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LANGUAGE SET
1-%>7

"2ENGLISH

A A

MAIN MENU
1SAS

/TESTER SET

TY PN
SInle

5. "LANGUAGE SET" screen

Since this screen appears only when the language is

undefined, determine a language to use for display.

(1) Select a display language by pressing selector switch @
and @.
« Japanese
« English

(2) Press MENU switch ® to determine the language setting.

Note:

Once the display language is defined, "LANGUAGE SET"
screen will not be displayed from the next time onward. To
change language, go to "TESTER SET" of "MAIN MENU".

6. "MAIN MENU" screen
(1) Select the menu using selector switch ® and @ and

determine by pressing menu switch ®.

* SAS: Moves to SAS MENU screen.

* OPS: Moves to OPS ANALYZER MENU screen.
 TESTER SET: Moves to TESTER SET screen.

Removal of SST

1. Check that the screen title is for one of the MENU screens.
2. Turn the key switch OFF.

3. Disconnect the connector.

Note:

To disconnect, hold the body of the connector.

4. Close the diagnosis connector cover.
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ANALYZER
ANALYZER MENU Display contents and function Page
1. DIAG MEMORY Indication of error codes for 10 most recent errors 1-9
2. INJOUT MONITOR Indication of operating conditions of vehicle electrical system 1-10
3. ACTIVE TEST Forced operation signal output to the selected item 1-12
4. CONTROLLER DATA Indication of the OPS controller part number and version 1-13

MAIN MENU
1SAS

AN

ANALYZER MENU
1 DIAG MEMORY

2 IN/OUT MONITOR
3 ACTIVE TEST
4 CONTROLLER DATA

7END

T PN

Alnin

DIAG MEMORY (1/1)
1-1 6 -
3-2 7T -
1-1 8 -
3-2 9 -

- ’IO -

O A WO —

CLR

(1) (2)

<

SIRIN

Operation Procedure

1. Select and enter "20PS" on the main menu screen to display
the OPS ANALYZER MENU screen.

2. ANALYZER MENU screen

(1) Move the cursor to the desired menu by operating selector
switch @ or @, and enter by operating MENU switch ®.

(2) Select and enter "END" to return to the MAIN MENU
screen.

"1 DIAG MEMORY™"
This screen displays ten error codes from the most recent one.
[Explanation on display contents]
(1) Order of error occurrence
(2) Error codes
[Clear memory]
Press selector switch @ continuously for 2 seconds.
[End]
Press MENU switch ® to return to the ANALYZER MENU screen.

Note:

e Only "-" appears at the end of the item involving no error
occurrence.

o If reception has not been completed, only the number
appears without "-" indication.



INJOUT MONITOR (1/3)
SEAT ON
DIR FWD OFF
REV OFF
RLY FWD OFF
REV OFF

VOLTAGE 14. 2V

AININ

IN/OUT MONITOR (2/3)
SEAT ON
LIFT LOWER OFF
UNLOAD SOL OFF
LWR SOL OFF
TILT SOL OFF

VOLTAGE 14. 2V

A MM

®)
(10)
)

IN/OUT MONITOR (3/3)
SEAT ON
TILT FWD OFF
BWD OFF
CONT ON
TILT SOL OFF
LSOPT OFF

VOLTAGE 14. 2V

HININ

"2 IN/JOUT MONITOR" (Excluding the mini-lever
vehicle)

[Explanation on display contents]

(1) SEAT: Seat switch input signal

(2) DIR: Direction switch input signal
FWD: Forward direction switch input signal
REV: Reverse direction switch input signal

(3) RLY: Output signal to forward/reverse interrupt relay
FWD: Output signal to forward interrupt relay
REV: Output signal to reverse interrupt relay

(4) VOLTAGE: OPS controller power supply voltage

5

6

(7

(8) TILT SOL: Output signal to tilt solenoid

)
) LIFT LOWER: Lift lowering switch input signal
) UNLOAD SOL: Output signal to unload solenoid
) LWR SOL.: Output signal to lowering lock solenoid
)
(9) TILT: Tilt lever switch input signal
FWD: Forward tilt switch input signal
BWD: Backward tilt switch input signal
CONT: SAS tilt control command input signal
(10) LSOPT: Reserved.
[End]
Press MENU switch ® to return to the ANALYZER MENU screen.



IN/OUT MONITOR (1/3)
SEAT ON
DIR FWD OFF
REV OFF
RLY FWD OFF
REV OFF

VOLTAGE 14. 2V

M

HIRIN

IN/OUT MONITOR (2/3)
SEAT ON
LIFT LOWER ---

VOLTAGE 14. 2V

HIRIN

M

IN/OUT MONITOR (3/3)
SEAT ON
TILT FWD ---
BWD ---
CONT ---
LSOPT OFF

VOLTAGE 14. 2V

M

HIRIN

"2 IN/OUT MONITOR" (Mini-lever vehicle)
[Explanation on display contents]
(1) SEAT: Seat switch input signal
(2) DIR: Direction switch input signal
FWD: Forward direction switch input signal
REV: Reverse direction switch input signal
(3) RLY: Output signal to forward/reverse interrupt relay
FWD: Output signal to forward interrupt relay
REV: Output signal to reverse interrupt relay
(4) VOLTAGE: OPS controller power supply voltage
(5) LIFT LOWER: Lift lowering switch input signal
(6) TILT: Tilt lever switch input signal
FWD: Forward tilt switch input signal
BWD: Backward tilt switch input signal
CONT: SAS tilt control command input signal
(7) LSOPT: Reserved.
[End]
Press MENU switch ® to return to the ANALYZER MENU screen.



ACTIVE TEST (1/1)
ONRLY FWD OFF IXel\
(2)|RLY REV (olgg/ ON
(3)|UNLOAD SOL{elgg/ ON
(4)|LWR SOL (olgg/ ON
()| TILT SOL OFF [Xel\
(6) |LAMP (olgg/ ON
(7)(BUZZER (oldd/ ON

A MM

"3 ACTIVE TEST" (Excluding the mini-lever vehicle)

Note:

ON indication on the screen shows the controller output
state. The operation, therefore, should be checked visually,
by operating sound, etc.

1. Select the item by selector switch @, and set OFF/ON by
selector switch @.

[Explanation on display contents]

(1) RLY FWD
Set to ON for forced output of forward interrupt relay
activating signal. (Forward traveling disabled state)

(2) RLY REV
Set to ON for forced output of reverse interrupt relay
activating signal. (Reverse traveling disabled state)

(3) UNLOAD SOL
Set to ON for forced output of unload solenoid activating
signal. (Material handling disabled state)

(4) LWR SOL
Set to ON for forced output of lowering lock solenoid
activating signal. (Lowering enabled state)

(5) TILT SOL
Set to ON for forced output of tilt solenoid activating signal.
(Forward tilting enabled state with backward tilting speed
restriction)

(6) LAMP
Set to ON for forced output of OPS lamp lighting signal.
(OPS lamp lighting state)

(7) BUZZER (Export model)
Set to ON for forced output of OPS buzzer sounding signal.
(Continuous OPS buzzer sounding)

2. After resetting all items to OFF, press MENU switch ® to return
to the ANALYZER MENU screen.



ACTIVE TEST__(1/1)

(WQARLY FWD oldd/ ON

(2

)|RLY REV OFF Jeol})

- R
S R

- _——--

LAMP / ON

)(BUZZER OFF Ko\

NN

M

Q)

CONTROLLER  (1/1)

DATA
DATA XTS
VER 1.00

M

HIRIn

"3 ACTIVE TEST" (Mini-lever vehicle)

Note:

ON indication on the screen shows the controller output
state. The operation, therefore, should be checked visually,
by operating sound, etc.

1. Select the item by selector switch @, and set OFF/ON by
selector switch @,

[Explanation on display contents]

(1) RLY FWD
Set to ON for forced output of forward interrupt relay
activating signal. (Forward traveling disabled state)

(2) RLY REV
Set to ON for forced output of reverse interrupt relay
activating signal. (Reverse traveling disabled state)

(3) LAMP
Set to ON for forced output of OPS lamp lighting signal.
(OPS lamp lighting state)

(4) BUZZER
Set to ON for forced output of OPS buzzer sounding signal.
(Continuous OPS buzzer sounding)

2. After resetting all items to OFF, press MENU switch ® to return
to the ANALYZER MENU screen.

"4 CONTROLLER DATA™

The OPS controller abbreviation No. and version No. can be
displayed on this screen.

[Explanation on display contents]

(1) DATA
Controller abbreviation No.

(2) VER
Version No.

[End]
Press MENU switch ® to return to the ANALYZER MENU screen.



1-14

TROUBLESHOOTING

® No display on the screen.

Related Portion

ECU-IG CNe6-3
8 m
To IG SW S v <
CN44-12
. (IG, Power supply) 1
% CN46-3
£ Q| Qla AN CN44-1 _ |O|m 6 |O|m
L W< Analyzer
S |E|x[cNas |~ - |~ | Y
4 CN44-3 13
(e}
Analyzer CN
— (E2, Main GND)
Estimated Causes:
® Connector contact defect
@ Analyzer harness (power supply) defect
® Plug-in analyzer defect
NG
Check CN44 and analyzer connector for any disconnection. Screen check after correction.
OK NG
Inspection 1: NG . .
Measure the voltage between CN44-12 and CN44-3. Harness defect on vehicle side
OK
Inspection 2: NG Analyzer harness defect
Measure the voltage between analyzer CN-1 and analyzer CN-13. Y
OK
Plug-in analyzer defect
Inspection 1:
Measure the voltage between CN44-12 and CN44-3. IAEO]B0|E
Key switch ON (engine in stopped state) 7l8[s] [0t [29
12[13[12 @) [16]17] [21] [22] 23
Standard: CNa4 (REC)
CN44-12 (+) ~ CN44-3 (-) 8to16V
Inspection 2:
Measure the voltage between analyzer CN-1 and analyzer CN-13. _
Key switch ON (engine in stopped state) [1]2]3]4[5]6|7]8]9]t0]
[1112[13[14]15]16]17[18[19[20|
Standard: Analyzer CN (REC)

Analyzer CN-1(+) ~ analyzer CN-13 (-) 8to16V




©® No data display on data (DIAG MEMORY, voltage value, etc) display screen

Related Portion

ECU-IG CN6-3
8 m
To IG SW S T Z
CN44-12

o (IG, Power supply) 1

% CN46-3

£ (99 212 (o)—_CN44-1  |olm 6 lo|m

L | Analyzer

S |E|e[cNas i< J2 t |~ |~ !

4 CN44-3 13

O

Analyzer CN

— (E2, Main GND)

Estimated Causes:

® Connector contact defective

@ Analyzer harness (communication) defect

® Plug-in analyzer defect
@ OPS controller defect

Data display check after correction.

Harness defect on vehicle side

NG
Check CN44 and analyzer connector for any disconnection.
OK NG
Inspection 1: NG
Check continuity between CN44-1 and CN45-1.
OK
Inspection 2: NG
Check continuity between analyzer CN-6 and CN44-1. Analyzer hamess defect
OK
NG ]
Check data display by connecting the analyzer to another vehicle. Plug-in analyzer defect
OK
OPS controller defect

Inspection 1:

Check continuity between CN44-1 and CN45-1.
Key switch OFF, disconnection between CN44 and CN45.

Standard:

CN44-1 ~ CN45-1

Continuity

Inspection 2:

Check continuity between analyzer CN-6 and CN44-1.
Key switch OFF, disconnection between analyzer CN and

CN44.

Standard:

Analyzer CN-6 ~ CN44-1

Continuity

n__n [ 1 n
IBBHEE 00 CEEETED I o oy aa |
[ 5 ) 0 5 P P S P P 1 N 2 8 61 |
12|13 14@ 16[17](21] | 22| 23]
CN45 (REC) CN44 (REC)
[6]5][4][3]2]1
[1]2]3]4]5]6[7]8]9]iq] @987
[1112[13[14]15]16]17[18[19[20| ﬁ@ EE
Analyzer CN (REC) CN44 (TAB)
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OPS TROUBLESHOOTING
DIAGNOSIS

The diagnosis function informs the operator of a trouble occurrence and the trouble position by blinking the OPS
lamp on the combination meter when the OPS controller detects an abnormality. The trouble position is indicated by
the lamp blinking count.

Note:

e The OPS lamp is lit for 1 second upon key switch ON for broken lamp check.

e The OPS lamp comes on when the operator leaves the seat.

o If multiple errors occur at a time, only the lowest error code appears. Upon correction of that error, the
next lowest error code appears.

Example:

Display example of error code 3

Break point indication Code indication

o | | | | | | | | | |

ON ________ I___I I___I 1 1 I___I 1 ___I
OFF 4 e

1 1 1 1 1 1 1 1 1 1

N~ N~ N~ N~ N~ N~ N~ ~NN 1 1

2 sec. 0.5 sec. 0.5 sec. 0.5 sec. 0.5 sec.
0.5 sec. 0.5 sec. 0.5 sec.

Abnormality detection
(Code 3)




DIAGNOSIS ERROR CODE LIST

Phenomenon on vehicle

Lamp Error Vehicle spec. Error description Major cause
code Standard model Mini lever model
ON — — Dead lamp check — — —
Blinking (one Sticking
short ON 11 All specifications | Seat switch abnormality GND fault No OPS functioning No OPS functioning
pulse)
Blinking (two Other than mini Lift lowering switch Sticking No special change from normal
short ON 21 . state —
lever model abnormality GND fault . . .
cycles) (Excessive leak during lowering)
Discontinuity Forward traveling is possible while Forward traveling is possible while
) OPS is operating. OPS is operating.
3-1 f&"l":‘;‘fb'r:‘;‘:;:ﬁ;e'ay GND fault 1 1
Blinking (three +B shorting gic;glxtl)?erccjj traveling is always g;g;?ég traveling is always
sgcl)gltecs);\l All specifications Discontinuity Reverse traveling is possible while | Reverse traveling is possible while
. OPS is operating. OPS is operating.
e 9 [ GiD T T
+B shorting Reverse traveling is always Reverse traveling is always
disabled. disabled.
Lift lowering and backward tilting
Discontinuity are disabled but other material .
handling operations are possible
while OPS is operating
Blinking (four Unload solenoid (SOL1) GND fault _ T . —
short ON 4-1 abnormality All material handling operations are
cycles) disabled while OPS is operating.
+B shorting While OPS is not operating, only lift |
lowering is possible but other
Other than mini (rjr;:;irlzlj-handllng operations are
lever model While OPS is operating, all material
handling operations are disabled. While
Discontinuity OPS is not operating, only forward —
L tilting is disabled and all other material
Bl?hkg:tgo(flgur 4 Lowering lock solenoid handling operations are possible.
cycles) (SOL2) abnormality GND fault 0 —
While OPS is operating, only lift
+B shorting lowering is possible and all other -

material handling operations are
disabled.

Ll-1



Error Phenomenon on vehicle
Lamp Vehicle spec. Error description Major cause
code Standard model Mini lever model
While OPS is operating, all material
handling operations are disabled.
Blinking (¢ Discontinuity While OPS is not operating, only .
mh |r;tg(§'3ur 43 Other than mini | Tilt solenoid (SOL3) forward tilting is disabled and all
sho : - lever model abnormality other material handling operations
cycles) are possible.
GND fault 0 —
+B shorting Automatic leveling stop is disabled. | —
Blinking (five When OPS is operating, releasing When OPS is operating, releasing
short ON 5-1 All specifications | Shift lever abnormality +B shorting is disabled (locked state by return is disabled (locked state by return
cycles) to neutral function). to neutral function).
7-1 CPU abnormality Drive OPS does not function,
ON 7-2 CPU abnormality lowering is always disabled, and Drive OPS does not function.
] material handling OPS does not
7-3 CPU abnormality function.
Blinking . . . Controller . . . .
(seven short 7-4 All specifications | CPU abnormality . None in particular None in particular
abnormality
ON cycles)
7-5 EEPROM abnormality Drive OPS does not function,
lowering is always disabled, and . .
ON 7-6 EEPROM abnormality material handling OPS does not Drive OPS does not function.
function.
ON . All specifications | Low voltage alarm Low battery Ordmary control (Failure in control Ordmary control (Failure in control
voltage may arise.) may arise.)
ON — — OPS operation Departure from seat | — —

8l-1



List of Reference Pages for Error Codes and Sub Error Codes

Without analyzer (SST) With analyzer (SST)
Error code Error description Page Error code Error description Page
1 Seat switch abnormality 1-20 1-1 Seat switch abnormality 1-21
2 Lowering switch abnormality 1-23 2-1 Lowering switch abnormality 1-25
Forward interrupt relay (RYF) 3-1 Forward interrupt relay (RYF) 1-27
abnormality abnormality
3 . 1-27
Reverse interrupt relay (RYR) Reverse interrupt relay (RYR)
abnormality 32 abnormality 1-27
4-1 Unload sc_»len0|d (SOL1) 1-29
abnormality
4 Solenoid (SOL) abnormality 1-29 42 Lowering lock solenoid (SOL2) 1-29
abnormality
4-3 Tilt solenoid (SOL3) abnormality 1-29
5 T/C shift lever abnormality 1-31 5-1 T/C shift lever abnormality 1-33
7-1 CPU abnormality —
7-2 CPU abnormality —
7-3 CPU abnormality —
7 OPS controller abnormality —
7-4 CPU abnormality —
7-5 EEPROM abnormality —
7-6 EEPROM abnormality —
List of Pages to be Referenced by Phenomenon
Pages to be referenced
Description
Without analyzer With analyzer
The OPS buzzer does not sound or keeps sounding. 1-35 1-35
The OPS lamp dos not come on. 1-39 1-39
The OPS lamp keeps lighting (including the state where traveling and material
. - 1-41 1-44
handling are both disabled).
The fork cannot be lowered (excluding the mini-lever vehicle). 1-47 1-50
The material handling OPS does not function (including the state where fork 1-52 1-52
lowering and forward tilting are both disabled).
The material handling OPS does not function (mini-lever vehicle). 1-53 1-53
Material handling fails (including the case where only fork lowering is possible). 1-55 1-55
Material handling fails (mini-lever vehicle). 1-56 1-56
The mast backward tilting speed is always slow or unrestricted (excluding the mini- 1-58 1-58
lever vehicle).
Mast forward tilting fails (excluding the mini-lever vehicle). 1-62 1-62
The drive OPS does not function. 1-66 1-66
Traveling fails (including forward the cases of traveling only, reverse traveling only 1-69 1-69
and occasional failures).

Note:
The illustration for the STD lever vehicle is shown as the analyzer screen in the troubleshooting for both
the STD lever and mini-lever vehicles.
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TROUBLESHOOTING BY ERROR CODE
® Error Code 1 - 1-1 (Seat switch abnormality)

Related Portion

2 CN45-23 (DM, Seat SW) CN4 3 CN50 1 CN6O 1
[<]
£ |m|o O|m O|m O|m .
L T} L w Seat switch
S |E|x [ | |
(7o R I L J1 2 2 2
% CN45-17 (E03, Switch GND)
Estimated Causes:
® Connector contact defect ® Harness defect
@ Seat switch defect @ Controller defect
Error code 1
Check CN45, CN50, CN60 and CN4 connectors for any NG After correction, check the OPS lamp
disconnection or internal wetting. indication.*
OK NG
Inspection 1: NG .
Check the seat switch individually for continuity. Seat switch defect
OK
Inspection 2: NG Harness defect
Check continuity between CN45-23 and CN45-17
OK
Controller defect

*: After correction, check the OPS lamp indication.
After connecting all connectors, turn the key switch to OFF once, then to ON (for 2 seconds or more), and to OFF
again.
After waiting without seating for about 15 minutes and turn the key switch to ON. The OPS must not display error
code 1 with blinking.
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Inspection 1:

Check the individual seat switch for continuity.

Key switch OFF, CN 60 disconnection. ."A\.
€9
Standard: CN60 (TAB)
Seated Unseated
CN60-1 ~ CN60-2 Continuity No continuity
Inspection 2:

Check continuity between CN45-23 and CN45-17.

Key switch OFF, CN45 disconnection. (CN4, CN50 and CN60 must be connected.)

n__n_M—1 _n n
1]2[3]4[5]6[7[8]a[10[11]12[13[14[151¢]
171gf10]20]21]22]23]p4lzs] 26 27]26[20]30]3 1132

Standard: CN45 (REC)
Seated Unseated
CN45-23 ~ CN45-17 Continuity No continuity
Error code 1-1
Check CN45, CN50, CN60 and CN4 connectors for any NG Atfter correction, check the OPS lamp
disconnection or internal wetting. indication.”
OK NG
Inspection 1: OK .
With CN60 disconnected, check the input signal to the controller. Seat switch defect
NG
Inspection 2: NG Harness defect
Check continuity between CN45-23 and CN45-17
OK

Controller defect

*: After correction check the OPS lamp indication.

After connecting all connectors, turn the key switch to OFF once, then to ON (for 2 seconds or more), and to OFF again.
After waiting without seating for about 15 minutes and turn the key switch to ON. The OPS must not display error code

1 with blinking.
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Inspection 1:

With CN60 disconnected, check the input signal to the controller.

CNG60 connector disconnection, key switch OFF = ON 'gg‘l{.—r MONITOR gﬁ) (Q
Analyzer: MAIN MENU — OPS — ANALYZER MENU — IN/OUT MONITOR DIR FWD OFF
REV OFF
RLY FWD OFF ‘ {
REV OFF
VOLTAGE 14. 2V (?@E
Standard:
Seated Unseated
SEAT OFF OFF
Inspection 2:

Check continuity between CN45-23 and CN45-17.

Key switch OFF, CN45 disconnection. (CN4, CN50 and CN60 must be connected.)

Standard:

n_n_——1 n I
1]2[3]4[5]6[7]8]9[10[11]12]1314[15[1¢]
1718f19]20[21[22]23]pals]e 2728 20]30]31]32

CN45 (REC)

Seated

Unseated

CN45-23 ~ CN45-17

Continuity

No continuity
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® Error Code 2

® Error Code 2-1 (Lowering switch abnormality)

Related Portion

CN45-26 (DOWN, Lowering switch)

CN49-1

REC

CN45-17 (E03, SW-GND)

OPS controller
TAB

Lowering
switch

REC
TAB

CN49-2

Estimated Causes:

® Connector contact defect
@ Lowering switch defect
® Harness defect

Error code 2

Check the CN45 and CN49 connectors for any disconnection or
internal wetting.

NG

@ Controller defect
® Lowering switch installation defect

OK

Atfter correction check the OPS lamp
indication.”

NG

Inspection 1:
Check the lift lowering switch wiring for continuity.

OK

NG

Inspection 2:
Check the lift lowering switch for continuity.

OK

Controller defect

NG

Inspection 3:
Check the lift lowering lever switch for continuity.

NG

Harness defect

OK

Lever switch installation defect

*: After correction check the OPS lamp indication.

Switch defect

After key switch ON, keep the lift lever in the neutral position for 2 minutes and check if the OPS lamp blinks.

The OPS lamp must not indicate error code 2 with blinking.
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Inspection 1:
Check the lift lower lever switch wiring for continuity. — ]
Key switch OFF, CN45 disconnection. 1%;%&%%;%@%&%
Standard: CN45 (REC)
Lever at neutral position Lever at up position Lever at down position
CN45-26 ~ CN45-17 No continuity No continuity Continuity
Inspection 2:
Check the lift lower lever switch individually (as installed on the vehicle) for continuity. -
Key switch OFF, CN49 disconnection.
Standard: CN4TAB)
Lever at neutral position Lever at up position Lever at down position
CN49-1 ~ CN49-2 No continuity No continuity Continuity
Inspection 3:
Check the lift lower lever switch individually (as removed from the vehicle) for continuity. -
Key switch OFF, CN49 disconnection.
Standard: CN4TAB)
Switch free Switch pressed

CN49-1 ~ CN49-2 Continuity No continuity
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Error code 2-1

Check CN45 and CN49 connectors for any disconnection or internal
wetting.

NG

OK

indication.*

Atfter correction, check the OPS lamp

NG

Inspection 1:
Disconnect CN49, and check the switch output upon lowering

operation.

NG

OK

Inspection 2:
Check lift lower lever switch individually (as installed on the vehicle)

for continuity.

CN49.

Inspection 4:
Check continuity between CN45 and

NG

OK

OK Harness

NG

Inspection 3:
Check the lift lower lever switch individually (as removed from the

vehicle) for continuity.

defect

Controller defect

(Error occurrence upon
continuing lowering
operation for 2 minutes or
more, however, is normal.)

NG

OK

Lever switch installation defect

*: After correction, check the OPS lamp indication.

Lower switch defect

After key switch ON, keep the lift lever in the neutral position for 2 minutes and check if the OPS lamp blinks.

The OPS lamp must not indicate error code 2 with blinking.

Inspection 1:

Disconnect CN49 and check the switch output upon lowering operation.

Key switch ON (engine in stopped state)

Analyzer: MAIN MENU — OPS — ANALYZER MENU — IN/OUT MONITOR

Standard:
Lift lower switch

IN/OUT MONITOR (2/3)
EAT ON

LIFT LOWER OFF
UNLOAD SOL OFF
LWR SOL

TILT SOL
VOLTAGE

OFF
OFF

14. 2V

A MM

Lever at neutral position

Lever at up position

Lever at down position

LIFT LOWER OFF

OFF

OFF

Inspection 2:

Check the lift lower lever switch individually (as installed on the vehicle) for continuity.

Key switch OFF, CN49 disconnection.

Standard:
Lift lower switch

.
-

CN49 (TAB)

Lever at neutral position

Lever at up position

Lever at down position

CN49-1 ~ CN49-2 No continuity

No continuity

Continuity




1-26

Inspection 3:

Check the lift lower lever switch individually (as removed from the vehicle) for continuity.

Key switch OFF, CN49 disconnection.

Standard:

CN49 (TAB)

Switch free

Switch pressed

CN49-1 ~ CN49-2

Continuity

No continuity

Inspection 4:

Check continuity between CN45 and CN49.

Key switch OFF, CN45 and CN49 disconnection.

Standard:

\/
\/

112[3[4[5[6[7[8]9]10]11)12|13|14|15|16|
N 4

17fief1o]z0l21]22]23]palzs e 27 26]20]30]31]32

CN45-26 ~ CN45-17

No continuity

CN45 (REC) CN49 (REC)
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® Error Code 3
® Error Code 3-1 (Forward interrupt relay (RYF) abnormality)
® Error Code 3-2 (Reverse interrupt relay (RYR) abnormality)

Related Portion

Fo T 3
: T/C relay block
CN45-10 (RYF, Forward interrupt relay) 12 !
. 1 Forward |
2 I | interrupt !
S 11 | !
£ o 8 | relay |
8 |<—E [ CN45-11 (RYR, Reverse interrupt relay) J 12 :
n T—| Reverse |
o I | interrupt "
o 5(3 8 l : 1 relay |
CN45-17, (E03, SW-GND) || CN46-6 ) :
ke e o oo o o e o
Estimated Causes:
® Connector contact defect @ Harness defect
@ Forward interrupt relay defect ® Controller defect
® Reverse interrupt relay defect
Error Codes 3, 3-1, 3-2
Check the CN45 and CN46 connectors for disconnection or internal NG Atfter correction, check the OPS lamp
wetting and the relays for insertion. indication.”
OK NG
NG

Inspection 1:
Check the forward/reverse interrupt relay individually (on the coil
side) for the resistance value.

Interrupt relay defect

OK
Inspection 2: NG
Check the wiring between CN45 and the T/C relay block for Harness defect
continuity.

OK

Controller defect

*: After correction, check the OPS lamp indication.
After key switch ON, place the shift lever in the forward or reverse position and leave the seat to check if the OPS
lamp blinks.
The OPS lamp must not display error code 3 with blinking.

Note:
When the analyzer is provided, check the related portion after checking the error memory for the current

error code. See p1-9 "1 DIAG MEMORY" for the error memory check method.
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Inspection 1:

Check the forward/reverse interrupt relay (on coil side) individually. _
Measure the resistance between terminals of each of the forward and reverse interrupt relays.

Key switch OFF, relay disconnection from T/C relay block.

Standard:

Resistance

Forward interrupt relay, between terminals 1 and 2

Approx. 90 Q (20°C)

Reverse interrupt relay, between terminals 1 and 2

Approx. 90 Q (20°C)

Inspection 2:

Check continuity of the wiring between CN45 and T/C relay block.
Key switch OFF, CN45 disconnection, relay removal from the T/C relay block.

Standard:

¢ Discontinuity check
CN45-10 ~ Forward interrupt relay terminal 2 Continuity
CN45-11 ~ Reverse interrupt relay terminal 2 Continuity
CN45-17 ~ Forward interrupt relay terminal 1 Continuity
CN45-17 ~ Reverse interrupt relay terminal 1 Continuity

e GND fault check

CN45-10 ~ CN45-17

No continuity

CN45-11 ~ CN45-17

No continuity

¢ +B shorting check

CN45-10 ~ CN45-32

No continuity

CN45-11 ~ CN45-32

No continuity

¢ |G line shorting check

CN45-10 ~ CN45-15,-16

No continuity

CN45-11 ~ CN45-15,-16

No continuity

RLY

n__n —1 n r
1[2[3]4]5]6[7]8]oto[112]13[14[15]1g
17]18]19[20[21]22[23]24]25]26[27]28]29[30]31[32

CN45 (REC)

l .

T/ICFRRLY T/C RRRLY
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® Error Code 4

® Error Code 4-1 (Unload solenoid (SOL1) abnormality)

® Error Code 4-2 (Lowering lock solenoid (SOL2) abnormality)
® Error Code 4-3 (Tilt solenoid (SOL3) abnormality)

Related Portion

CN45-14 (SOL1, Unload SOL) O CN47-1
————— |2 Unload SOL1
- W/SPLICE-Z | 2| F g
[ . l 1 -
= CN45-13 (SOL2, Lowering lock SOL J _
£ |olofondsz (SOL3 Tilt SOLg ) ~ (g2 Lowering lock
C - 3 I T
S |<_( Id:J ( ) | E } | x| - CNa82 SOL2
% L ¢ 1 Ol CN12-1
o CN45-30 (E3, SOL-GND) CN46-8 | L W< Tilt SOL3
(@] Olm T T |-
& I<—t ~At-- CN12-2
CN45-29 (E3, SOL-GND) CN46-9
— (E3, Body GND)
Estimated Causes:
@® Connector contact defect @ Tilt solenoid defect
@ Unload solenoid defect ® Controller defect
® Lowering lock solenoid defect ® Harness defect
Error Codes 4, 4-1, 4-2, 4-3
Check the CN45, CN46, CN47, CN48 and CN12 connectors for any NG Atfter correction, check the OPS lamp
disconnection or internal wetting. indication.*
OK NG
Inspection 1: NG .
Check the solenoids (SOL1 - SOL3) individually for the resistance Solenoid defect
value.
OK
Inspection 2: NG Harness defect
Check the wiring between CN45 and each solenoid (SOL1 - SOL3)

for continuity.

OK

Controller defect

*: After correction, check the OPS lamp indication.
After starting the engine, operate lift up/down, forward/backward tilt in each of OPS activation and deactivation to
check if the OPS lamp blinks.
The OPS lamp must not display error code 4 with blinking.

Note:
When the analyzer is provided, check the related portion after checking the error memory for the current

error code. See p1-9 "1 DIAG MEMORY" for the error memory check method.
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Inspection 1:
Check the resistance of each solenoid (SOL1 to SOL 3). _ o
Key switch OFF, CN47, CN48 and CN12 disconnection. v C~
y @ &
Standard: CN47 (TAB)  CN48 (TAB)  CN12 (TAB)

Resistance

SOL1  CN47-1 ~ CN47-2 Approx. 9 Q (20°C)
SOL2  CN48-1 ~ CN48-2 Approx. 9 Q (20°C)
SOL3  CN12-1 ~CN12-2 Approx. 9 Q (20°C)

Inspection 2:

Check continuity of the wiring between CN45 and each of solenoids SOL1 to SOL3.
Key switch OFF, CN45, CN47, CN48 and CN12 disconnection.

Standard:
¢ Discontinuity check
CN45-14 ~ CN47-1 Continuity mmﬁnwmwg
CN45-29 ~ CN47-2 Continuity e
CN45-30 ~ CN47-2 Continuity CN45 (REC)
CN47-2 ~ Frame Continuity
CN45-13 ~ CN48-1 Continuity ¥ 7
CN45-29 ~ CN48-2 Continuity @
CN45-30 ~ CN48-2 Continuity CN47 (REC)  CN4B(REC)  CN12 (REC)
CN48-2 ~ Frame Continuity
CN45-12 ~ CN12-1 Continuity
CN45-29 ~ CN12-2 Continuity
CN45-30 ~ CN12-2 Continuity
CN12-2 ~ Frame Continuity

e GND fault check

CN45-14 ~ CN45-29,-30 No continuity
CN45-13 ~ CN45-29,-30 No continuity
CN45-12 ~ CN45-29,-30 No continuity
¢ +B shorting check
CN45-14 ~ CN45-32 No continuity
CN45-13 ~ CN45-32 No continuity
CN45-12 ~ CN45-32 No continuity
¢ |G line shorting check
CN45-14 ~ CN45-15,-16 No continuity
CN45-13 ~ CN45-15,-16 No continuity

CN45-12 ~ CN45-15,-16 No continuity
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® Error Code 5 - 5-1 (T/C shift lever abnormality)

Related Portion

SFT
O|m|CN6-8 CN53-6 |
L
To IG SW —{ ] - 3
: T/C relay block |
[} | 5
E ! | Forward Reverse ! O >
= 1. . | L [0}
o interrupt relay | |interrupt relay | Y =
— . e}
|29 o e s £
:03 | [CN45-3 (DRF, Forward drive SW|tch)O CN46-1 CN53.5 (CN57-3) »n
m
o w - CN53-1 (CN57-6
S < || CN46-11 1 (CN57-6) B
CN45-4 (DRR, Reverse drive switch)
Estimated causes:
® Connector contact defect @ Controller defect
@ Shift lever switch defect ® Fuse defect
® Harness defect
Error Code 5
Check if the fuse (SFT) is blown. NG .Aﬁ.er cprreftlon, check the OPS lamp
indication.
OK NG
Check connectors CN45, CN46, CN53 and CN6 for any NG Atfter correction, check the OPS lamp
disconnection or internal wetting. indication.*
OK NG
Inspection 1: NG .
Check the shift lever individually for continuity. Shift lever defect
OK
Inspection 2: NG Harness defect
Check the continuity of wiring between CN45 and IG SW.
OK
Controller defect

*: After correction, check the OPS lamp indication.
After key switch ON, operate the shift lever to forward or reverse position and check if the OPS lamp blinks.

The OPS lamp must not display error code 5 with blinking.
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Inspection 1:

Check the T/C shift lever individually for continuity.
Key switch OFF, CN53 disconnection.

u] |
918|7(6[5[4]3]|2|1

fra[17]16[15[14[13[12[11[10|
=) (uy

Standard: DIRECTION SWITCH
Lever at neutral Lever at forward Lever at reverse
position traveling position traveling position
Between pins 5 and 6 on lever side No continuity Continuity No continuity
Between pins 6 and 1 on lever side No continuity No continuity Continuity
Inspection 2:

Check the wiring between CN45 and IG SW for continuity.
Key switch OFF, CN45 and IG SW connectors disconnection.
(CN6, CN46 and CN53 must be connected.)

Standard:
e Lever at neutral
CN45-3 ~ IG SW-4 No continuity
CN45-4 ~ 1G SW-4 No continuity
¢ +B shorting check
CN45-3 ~ CN45-32 No continuity
CN45-4 ~ CN45-32 No continuity

¢ |G line shorting check
CN45-3 ~ CN45-15,-16 No continuity
CN45-4 ~ CN45-15,-16 No continuity

n__n —1 n r
1[2[3]4]5]6[7]8]oto[112]13[14[15]1g

171819]2021[22]23]2s 6 2728 20]30]31]32

CN45 (REC)




1-33

Error code 5-1

NG i
Check if the fuse (SFT) is blown. After correction, check the OPS lamp
indication.

OK NG
Check CN45, CN46 and CN53 connectors for any disconnection or NG Atfter correction, check the OPS lamp
internal wetting. indication.*

OK NG ‘
Inspection 1: OK .
Disconnect CN53, and check the input signal to the controller. Shift lever defect

NG
Inspection 2: NG Harness defect
Check the wiring between CN45 and IG SW for continuity.

OK

Controller defect

*: After correction, check the OPS lamp indication.
After key switch ON, operate the shift lever to the forward or reverse position and check if the OPS lamp blinks.
The OPS lamp must not indicate error code 5 with blinking.

Inspection 1:

Disconnect CN53, and check the input signal to the controller.

CN53 disconnection, and key switch ON (engine in stopped state) 'gé%{"' MONITOR gﬁ) (Q
Analyzer: MAIN MENU — OPS — ANALYZER MENU — IN/OUT MONITOR DIR FWD OFF
REV OFF
RLY FWD OFF ‘ {
REV OFF
Standard: VOLTAGE 14. 2V (3@
s Lever at forward Lever at reverse
Lever at neutral position . I . "
traveling position traveling position
DIR FWD OFF OFF OFF
DIR REV OFF OFF OFF
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Inspection 2:

Check the wiring between CN45 and IG SW for continuity.
Key switch OFF, CN45 and IG SW connectors disconnection.
(CN6, CN46 and CN53 must be connected.)

Standard:
e Lever at neutral
CN45-3 ~ IG SW-4 No continuity
CN45-4 ~ IG SW-4 No continuity
¢ +B shorting check
CN45-3 ~ CN45-32 No continuity
CN45-4 ~ CN45-32 No continuity

¢ |G line shorting check
CN45-3 ~ CN45-15,-16 No continuity
CN45-4 ~ CN45-15,-16 No continuity

nn 1 n n
[2]s]4]sTe[7[s[o1o[t12[131415[16

171ef19]2021[22]23]225 6 2728 20]30]31]32

CN45 (REC)
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TROUBLESHOOTING BY PHENOMENON

® The OPS buzzer does not sound.
® The OPS buzzer keeps sounding.

Related Portion

ECU-IG

To IG SW E

= CNs11
= 0| CN45-9 (BZO, OPS buzzer) o
§ g H:J % |<_E OPS buzzer
» CN51-2
ol
O
Estimated Causes:
® Connector contact defect @ Controller defect
@ OPS buzzer defect ® Fuse defect

® Harness defect

The OPS buzzer does not sound.

After correction, check the OPS

After correction, check the OPS

NG
Check for blown fuse (ECU-IG). .
buzzer sound.
OK NG
. . . . NG
Check the CN45 and CN51 for any disconnection or internal wetting. .
buzzer sound.
OK NG
Inspection 1: NG Harness defect
Check the continuity between the IG SW and CN51, and between
CN45 and CN51.
OK
Inspection 2: OK
Check the continuity between CN51-2 and the frame. OPS buzzer defect
NG

Controller defect

*: After correction, check the OPS buzzer sound.

After connecting all connectors, turn the key switch ON, and leave the seat to check if the buzzer sounds.
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Inspection 1:

Check the continuity between the IG SW and CN51, and between CN45 and CN51.

Key switch OFF, CN45, CN51, IG SW connector disconnection.

Standard:
IG SW-4 ~ CN51-1 Continuity
CN45-9 ~ CN51-2 Continuity

Inspection 2:

Check the continuity between CN51-2 and the frame.

o Without analyzer

Disconnect CN51 and turn the key switch to ON (engine in stopped state).

Standard:

Buzzer ON Buzzer OFF
Between CN51-2 and the frame Continuity No continuity

n_n ——1 n n
1[2[3]4]5T6[7]8]oto[112]13[14[15]1g

1718f19]20[21[22]23]242s 26 2728 20]30]31]32

CN45 (REC)

CN51 (REC)

<

IG SW

CN51 (REC)

* Normally, the buzzer sounds for 1 second upon lapse of 0.5 seconds after the operator leaves the seat.

o With analyzer

Disconnect CN51 and turn the key switch to ON (engine in stopped state).
Analyzer: MAIN MENU — OPS — ANALYZER MENU — ACTIVE TEST

Standard:

Forcibly turn the OPS buzzer ON and OFF, and check the continuity
between CN51-1 and CN51-2.

Buzzer ON Buzzer OFF
Between CN51-2 and the frame Continuity No continuity

ACTIVE TEST (1/1)

BUZZER

UNLOAD SOL{e]gd/ ON ‘ (ZC
QmE

A

M

CN51 (REC)
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The OPS buzzer keeps sounding.

NG After correction, check the OPS
buzzer sound.*

Check CN45 and CN51 for any disconnection or internal wetting.

OK NG

Inspection 1: NG
Check the continuity between IG SW and CN51, between CN45 and
CN51, and between CN45 and the frame.

Harness defect

OK

Inspection 2: OK

Check the continuity between CN51-2 and the frame. OPS buzzer defect
NG

Controller defect

*: After correction, check the OPS buzzer sound.
After connecting all connectors, turn the key switch to ON and leave the seat to check if the buzzer sounds.

Inspection 1:

Check the continuity between the IG SW and CN51, and between CN45 and CN51.
Key switch OFF, CN45, CN51, IG SW connector disconnection.

Standard:
HEBEBEUYOBENERTET
IG SW-4 ~ CN51-1 Continuity 110 10120]21[22]23[2425]20[27 1282030/ [32
CN45-9 ~ CN51-2 Continuity CN45 (REC)
Between CN45-9 and the frame No continuity .
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Inspection 2:

Check the continuity between CN51-2 and the frame.

o Without analyzer

Disconnect CN51 and turn the key switch to ON (engine in stopped state).

Standard:

Buzzer ON

Buzzer OFF

Between CN51-2 and frame

Continuity

No continuity

CN51 (REC)

* Normally, buzzer sounds for 1 second upon lapse of 0.5 sec after the operator leaves the seat.

o With analyzer

Disconnect CN51 and turn the key switch to ON (engine in stopped state).
Analyzer: MAIN MENU — OPS — ANALYZER MENU — ACTIVE TEST

Standard:

Forcibly turn the OPS buzzer ON and OFF, and check the continuity |11 soL

between CN51-1 and CN51-2.

ACTIVE TEST (1/1)
RLY

UNLOAD SOL[elgg/ ON
LWR SOL
e

M

LAMP
BUZZER

Buzzer ON

Buzzer OFF

Between CN51-2 and frame

Continuity

No continuity

CN51 (REC)



1-39

® The OPS lamp does not come on.

Related Portion

To IG SW
Combination
CN41-12| meter
W/SPLICE 4
2
E 1 OPS lamp
S CN45-8 (RYLP, OPS | | relay
= m|O -8 ( ; amp relay) CN6-9 [O]m| 3
Q < |W W |<C
o 4 'l
1) 4
o
o SAS lamp
— relay
Estimated Causes:
@® Connector contact defect @ Harness defect
@ OPS lamp defect ® Controller defect
® OPS lamp relay defect ® Fuse defect
Check if the OPS lamp is burnt out. NG Atfter bulb replacement, check that the
OPS lamp comes on.
OK NG
Check for blown fuse (GAUGE). NG After correctlon,*check that the OPS
lamp comes on.
OK NG
Check CN45, CN41 and CNG6 for any disconnection or internal NG After correction, check that the OPS
wetting, and check any relay disconnection. lamp comes on.*
OK NG
i . NG
Inspection 1: Harness defect

Check the continuity between fuse (ECU-IG), CN45, CN41, frame,
and OPS lamp relay.

OK

Inspection 2: NG
Check the OPS lamp relay.

OK

OPS lamp relay defect

Controller defect

*: After correction, check OPS lamp lighting.
After connecting all connectors, turn the key switch to ON (engine in stopped state) and leave the seat to see that
the OPS lamp comes on.
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Inspection 1:

Check the continuity between fuse (ECU-IG), CN45, CN41, frame, and OPS lamp relay.
Turn the key switch OFF, disconnect CN45 and CN41, and remove the OPS lamp relay.

n_n ——1 n r
1[2[3]4]s6[7]8]oro[112]13[14[15]1g

Standard: 17]18[15]20]a[2al2sl24fes]2elar2eleslsols 2
Between fuse (ECU-IG) and relay pin 2 Continuity CN45 (REC)
Between CN45-8 and relay pin 1 Continuity —
Between frame and replay pin 3 Continuity Do ]
Between CN41-12 and relay pin 4 Continuity CN41 (REC)
Between frame and relay pin 1 No continuity
Inspection 2:

OPS LAMP RLY
Check the OPS lamp relay.

o Without analyzer

(1) Turn the key switch OFF, remove the OPS lamp relay from the relay block, and then turn the key switch to ON (engine
in stopped state). Check the continuity between OPS lamp relay pin 1 and the frame with no one on the seat.

Standard: ‘
5
Lamp ON Lamp OFF
Between relay pin 1 and frame No continuity Continuity OPS LAMP RLY

(2)Turn the key switch to OFF, reinstall the OPS lamp relay, and then turn the key switch to ON (engine in
stopped state). Measure the voltage between OPS lamp relay pins 3 and 4.

Standard:

Lamp ON Lamp OFF
Between relay pins 3 and 4 oV Approx. 12V

o With analyzer

(1) Turn the key switch to OFF, remove the OPS lamp relay from the relay
block, and then turn the key switch to ON (engine in stopped state). [ ACTIVE TEST _(1/1) =)
Check the continuity between OPS lamp relay pin 1 and the frame with

no one on the seat. UNLOAD SOL{e]Jg3/ ON ‘ i
QmE

LWR SOL
Analyzer: MAIN MENU —> OPS — ANALYZER MENU — ACTIVE TEST |l SO
BUZZER M
Standard:
Forcibly turn the OPS lamp ON and OFF, and check the continuity.
Lamp ON signal | Lamp OFF signal
Between relay pin 1 and frame No continuity Continuity OPS LAMP RLY

(2)Turn the key switch to OFF, reinstall the OPS lamp relay, and then turn the key switch to ON (engine in
stopped state). Measure the voltage between OPS lamp relay pins 3 and 4.

Standard:

Lamp ON Lamp OFF
Between relay pins 3 and 4 ov Approx. 12V
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©® The OPS lamp keeps lighting. (Including when traveling and material handling are both
disabled)

Related Portion

-_. GAUGE
To IG SW
Combination
CN41-12 | meter
ECU-B 4
To battery ~ W/SPLICE :1+ 5
I ]
CN45-32 (BATT, +B) T 1 | OPS lamp
CN45-15 (IG, IG line) —T1CN46-5 ‘o | cNES [OT relay
CN45-16 (1G2, IG line) < % CN46-4 Al & <3
|
o o CN45-8 (RYLP, OPS lamp relay) 4 SAS lamp
3 |m
% s Ir'JI:J — relay
(@]
¢ CN45-23 (DMI, Seat switch) CN4 3 CNS0 1 CN60 1
© 8 2 8 2 8 2 Seat switch
____________________ @ x|Z| 2 ©|Z| 2 4P
CN45-17
(E03, Switch GND)
Estimated Causes:
® Contactor contact defect ® Controller defect
@ OPS lamp defect ® Fuse defect
® OPS lamp relay defect @ Low battery voltage

@ Harness defect Seat switch discontinuity
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Without Analyzer

Check for blown fuse (ECU-B). NG After correctloT, check that the OPS
lamp goes off.
OK NG
Check CN45, CN46, CN4, CN6, CN50 and CN60 for any NG After correction, check that the OPS
disconnection or internal wetting, and check the OPS lamp relay for lamp goes off.*
connection. NG
OK
Inspection 1: NG

Harness defect

Check and measure the continuity and voltage between IG SW and
CN45, between battery and CN45, between IG SW and OPS lamp
relay, between OPS lamp relay and CN45, and between CN60 and

CN45.
OK
Inspection 2: NG
Battery defect (low batt It
Check the input voltage from the IG line to the controller. attery defect (low battery voltage)
OK
Inspection 3: NG
OPS | lay defect
Check the OPS lamp relay. amp relay detec
OK
Inspection 4: NG ,
Check the seat switch. Seat switch defect
OK

Controller defect

*: After correction, check that the OPS lamp goes off.
After connecting all connectors, turn the key switch to ON while staying on the seat (engine in stopped state).
Check that the OPS lamp goes off in 1 second.
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Inspection 1:

Check and measure the continuity and voltage between IG SW and CN45, between the battery and CN45,
between IG SW and OPS lamp relay, between OPS lamp relay and CN45, and between CN60 and CN45.

Turn the key switch to OFF, disconnect CN45, CN60 and IG SW connector, and then remove the OPS lamp
relay.

Standard:
n__n [ n n
IG SW-4 ~ CN45-16 Continuity e AT
IG SW-4 ~ CN45-15 Continuity CN45 (REC)
Between IG SW-4 and relay pin 2 Continuity A
Between CN45-8 and relay pin 1 Continuity "
CN45-23 ~ CN60-1 Continuity CN60 (REC)
CN45-17 ~ CN60-2 Continuity -
CN45-15 ~ CN45-31 No continuity 302
CN45-16 ~ CN45-31 No continuity IG SW
Between frame and relay pin 4 No continuity A
32 ~ - | 5 ]
CN45-32 ~ CN45-31 Approx. 12V
OPS LAMP RLY
Inspection 2:

Check the input voltage from the IG line to the controller.
Disconnect CN45 and turn the key switch to ON. (Connectors other than CN45 must be connected).

Standard:

CN45-15 ~ CN45-31 11 V or more
CN45-16 ~ CN45-31 11 V or more

Inspection 3:
Check the OPS lamp relay.

(1) Turn the key switch to OFF, remove the OPS lamp relay from the relay block, and then turn the key switch to
ON (engine in stopped state). Check the continuity between OPS lamp relay pin 1 and frame with no one on

the seat.
Standard: A
Lamp ON Lamp OFF
Between relay pin 1 and frame No continuity Continuity OPS LAMP RLY

(2)Turn the key switch to OFF, reinstall the OPS lamp relay, and then turn the key switch to ON (engine in
stopped state). Measure the voltage between OPS lamp relay pins 3 and 4.

Standard:

Lamp ON Lamp OFF
Between relay pins 3 and 4 ov Approx. 12V
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Inspection 4:

Check the individual seat switch for continuity.
Turn the key switch to OFF, and disconnect CN60.

fA\
H @@ =
Standard: \g,
Seated Unseated CNBO (TAB)
CN60-1 ~ CN60-2 Continuity No continuity

With Analyzer

Check for blown fuse (ECU-B). NG After correctlor:, check that the OPS
lamp goes off.
OK NG
Check CN45, CN46, CN4, CN6, CN50, CN58 and CNG60 for any NG After correction, check that the OPS
disconnection or internal wetting, and the OPS lamp relay for lamp goes off.*
connection. NG
OK
Inspection 1: NG

Harness defect

Check and measure the continuity and voltage between the IG SW
and CN45, between the battery and CN45, between the IG SW and
the OPS lamp relay, and between the OPS lamp relay and CN45, and
between CN60 and CN45.

OK
Inspection 2: NG
Check the input voltage from the IG line to the controller. Battery defect (low battery voltage)
OK
Inspection 3: NG
Check the OPS lamp relay. OPS lamp relay defect
OK
Inspection 4: OK .
Check the seat switch. Seat switch defect
NG

Controller defect

*

: After correction, check that the OPS lamp goes off.
After connecting all connectors, turn the key switch to ON with no one on the seat (engine in stopped state).
Check that the OPS lamp goes off in 1 second.
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Inspection 1:

Check and measure the continuity and voltage between the IG SW and CN45, between the battery and CN45,
between the IG SW and the OPS lamp relay, between the OPS lamp relay and CN45, and between CN60 and CN45.
Turn the key switch to OFF, disconnect CN45, CN60 and IG SW connector, and then remove the OPS lamp relay.

Standard:
n__n [ n n
IG SW-4 ~ CN45-16 Continuity e AT
IG SW-4 ~ CN45-15 Continuity CN45 (REC)
Between IG SW-4 and relay pin 2 Continuity
Between CN45-8 and relay pin 1 Continuity "
CN45-23 ~ CN60-1 Continuity CN60 (REC)
CN45-17 ~ CN60-2 Continuity
. N ol
CN45-15 ~ CN45-31 No continuity - i
CN45-16 ~ CN45-31 No continuity 1G SW
Between frame and relay pin 4 No continuity
CN45-32 ~ CN45-31 Approx. 12 V
OPS LAMP RLY
Inspection 2:

Check the input voltage from the IG line to the controller.
After connecting all connectors, turn the key switch to ON (engine in stopped state).
Analyzer: MAIN MENU — OPS — ANALYZER MENU — IN/OUT MONITOR

IN/OUT MONITOR (173 ) {

Standard: DFéL\TFWD 8:'\::

REV OFF
Key ON RLY FWD OFF lv {

REV OFF

VOLTAGE 11 V or more
VOLTAGE 14. 2V (@E
Inspection 3:

Check the OPS lamp relay.

(1) Turn the key switch to OFF, remove the OPS lamp relay from the relay block, and then turn the key switch to
ON (engine in stopped state). Check the continuity between OPS lamp relay pin 1 and the frame with no one
on the seat.

Analyzer: MAIN MENU — OPS — ANALYZER MENU — ACTIVE TEST

ACTIVE TEST__(1/1)
RLY FWD BOFFIRNK o 2

e, iy [OS so 31N
Forcibly turn the OPS lamp to on and off, and check the continuity. LWR.SOL OFF Ity ‘

: ; TILT SOL OFF fKel\
Lamp ON signal | Lamp OFF signal LAMP g/ ON

BUZZER OFF IXe)\|

A MM

Between relay pin 1 and frame No continuity Continuity

(2) Turn the key switch to OFF, reinstall the OPS lamp relay, and then turn the key switch to ON (engine in
stopped state). Measure the voltage between OPS lamp relay pins 3 and 4.

Standard: )
Lamp ON Lamp OFF

Between relay pins 3 and 4 oV Approx. 12V OPS LAMP RLY
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Inspection 4:
Check the seat switch individually. N
Turn the key switch to OFF and disconnect CN60. g N
&Y
Standard: CN60 (TAB)
Seated Unseated

CN60-1 ~ CN60-2

Continuity

No continuity
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@ Cannot lower the fork. (Excluding mini-lever vehicle)

Related Portion

Lowering
switch

CN45-26 (DOWN, Lowering switch) CN49-1
Olm
o CN45-17 (E03, SW-GND) @ '5.'2 | CN49-2
I I B e
§ g é CN45-13 (SOL2, Lowering lock solenoid) oo CN48-1
0 1 & < CN48-2
% CN45-30 (E3, SOL-GND) 3 CN46-8 Py
o 2 . W/SPLICE-Z
o -
CN45-29 (E3, SOL-GND) CN46-9

(E3, Body GND)

Lowering lock
solenoid

Estimated Causes:
® Connector contact defect

@ Lowering switch defect ® Controller defect
® Control valve lowering lock valve sticking defect =~ ® Harness defect

@ Lowering lever switch installation defect
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Without Analyzer
Is the OPS lamp blinking to indicate an Yes Perform troubleshooting
error. according to the error code.
No
No Perform troubleshooting for "The
Does the OPS lamp go off when seated. OPS Lamp keeps lighting".
Yes
Check CN45, CN46, CN48 and CN49 for NG After correction, get on the seat
any disconnection or internal wetting. and check if the fork can be
OK lowered.
NG
Inspection 1: NG Inspection 2: NG Harness defect
Check the lift lowering lever switch wiring Check the continuity between
for continuity. CN45 and CN49.
OK OK
Inspection 3: NG Lowering switch
Check the lift lowering lever defect
switch (as removed from the
vehicle) for continuity.
OK
Lowering lever switch
installation defect
Put a hand on the lowering lock solenoid NG Controller defect
(at the rear lower left-hand portion of the

control valve) and operate for lowering the
fork while seating to check the solenoid
open/close sound (with the engine in
stopped state and the fork in the fully
lowered position).*

OK

Lowering lock valve sticking

Caution:
*: Be careful so as not to get burnt because the solenoid may be hot.

Inspection 1:
Check the lift lowering lever switch wiring for continuity.
. . n—n 1 n
Turn the key switch to OFF and disconnect CN45. IN0BE0GB0NNEETNET
17]18[19[20f21]22]23[24[as]26]27]28[20]30]3 1]32
Standard: CN45 (REC)
Lever at neutral position Lever at up position Lever at lowering position

CN45-26 ~ CN45-17 No continuity No continuity Continuity
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Inspection 2:

Check the continuity between CN45 and CN49.
Turn the key switch OFF, and disconnect CN45 and CN49.

n__n [ n Iy
1[2[3]4]sTe[7[8To to[112[13[14[15[16

171ef19]20]21]22]23]4lzs 26 27]26[20]30]31]32

Standard:
CN45-26 ~ CN49-1 Continuity
CN45-17 ~ CN49-2 Continuity

Inspection 3:

CN45 (REC)

Check the lift lowering lever switch individually (as removed from the vehicle) for

continuity.

Turn the key switch OFF, and disconnect CN49.

Standard:

Free

Pressed

CN49-1 ~ CN49-2

Continuity No continuity

\/
\/

CN49 (REC)

CN49 (TAB)
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With Analyzer

Is the OPS lamp blink
error?

No

Does the OPS lamp g

Yes

any disconnection or i

Check CN45, CN46, CN48 and CN49 for

OK

Inspection 1:

fork lowering.

Check the switch output when operated for

OK

(at lower rear left-han

on the seat to check {|
close sound (with the

Put a hand on the lowering lock solenoid

control valve) and operate for fork lowering

the fork in the fully lowered position).*

OK

Lowering lock valve sticking

Caution:

Inspection 1:

ing to indicate an Yes Perform troubleshooting
according to the error code.
o off when seated. | No Perform troubleshooting for "The
OPS Lamp keeps lighting."
NG After correction, get on the seat
nternal wetting. and check if the fork can be
lowered.
NG
NG Inspection 2: NG
Check the continuity between Harness defect
CN45 and CN49.
OK
Inspection 3: NG Lowering switch
Check the lowering lever switch defect
individually (as removed from
the vehicle) for continuity.
OK
Lowering lever switch
installation defect
NG Controller defect
d portion of the ontrofier aetec
he solenoid open/
engine stopped and
*: Be careful so as not to get burnt because the solenoid may be hot.
INJOUT MONITOR (23) | {
Check the switch output when operated for lowering. f,',E:ArT LOWER gF"f:
Turn the key switch to ON (engine in stopped state). UNLOAD SOL OFF ‘ @C
Analyzer: MAIN MENU —> OPS —> ANALYZER MENU — INOUT MONITOR | TR S SFF
VOLTAGE 14. 2V @E

Standard:

Lever at neutral position

Lever at up position

Lever at lowering position

LIFT LOWER

OFF

OFF

ON
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Inspection 2:

Check the continuity between CN45 and CN49.
Turn the key switch to OFF, and disconnect CN45 and CN49.

n__n 1 _n n \/
[2[3]alsTe[7]8 o rof1112l1314[1516]
Standard: 17]18]10[20[21]22]23[24[2s5[26]27]28[20[30]31]32
CN45 (REC CN49 (REC
CN45-26 ~ CN49-1 Continuity (REC) (REC)
CN45-17 ~ CN49-2 Continuity
Inspection 3:
Check the lift lowering lever switch individually (as removal from the vehicle) for continuity. _
Turn the key switch to OFF, and disconnect CN49. Y
y
Standard: CN49 (TAB)
Free Pressed

CN49-1 ~ CN49-2 Continuity No continuity
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® The material handling OPS does not function (Including when lowering and forward
tilting are disabled).

Related Portion
CN45-14 (SOL1, Unload SOL) CN47-1

REC
TAB

CN47-2 Unload SOL

~1
F CN48-1

W/SPLICE !

CN45-13 (SOL2, Lowering lock SOL)

OPS controller
TAB
REC

E —O|m Lowering lock
o | soL
CN45-30 (E3, SOL-GND) o CN46-8 VL e L CN48-2
| % :
gl
CN45-29 (E3, SOL-GND) CN46-9 L (E3, Body GND)
Estimated Causes:
@ Controller defect
@ Control valve unload valve or lowering lock valve defect
Yes Perform troubleshooting according to

Is the OPS lamp blinking?*1

the error code.

No

NG
Check the operating sound of the control valve solenoid.*2 Controller defect

OK

Sticking unload valve on control valve or lowering lock valve

*1: Check if the OPS lamp is blinking.
Turn the key switch to OFF — ON (2 seconds or more) — OFF with no one on the seat. Leave the vehicle as it
is for 15 minutes or more, and turn the key switch to ON again to confirm that the OPS lamp does not blink.

*2: Check the control valve solenoid operating sound.

o Turn the key switch to ON (engine in stopped state) and put a hand on the unload solenoid of the control valve
to check the solenoid open/close sound is heard in 2 seconds after leaving the seat or upon getting on the
seat.

e Put a hand on the lowering lock solenoid of the control valve while seating to confirm the solenoid open/close
sound is heard upon fork lowering operation.

Caution:
*2:Be careful so as not to get burnt because the solenoid may be hot.
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® Material handling OPS does not function. (Mini-lever vehicle)

Related Portion

REC

OPS controller
TAB

CN45-19 (DMO, Seat switch output) CN101-16 8 i
[ 20

CN45-18 (DGND, Seat switch output GND) m|O CN102-12 | 2 3 °
< (LW Ol =¥

ke 5 25

CN46-1 CN102-25 °

(E5, Body GND)

Estimated Causes:

® Connector contact defect

@ Harness defect

® OPS controller defect
@ Mini-lever controller defect

Perform troubleshooting according to

After correction, check if all material

handling operations are possible
when the operator is on the seat.

Yes
' i o

Isn't the OPS lamp blinking~ the error code

No
Inspect connectors CN45, CN46, CN101 and CN102 for no NG
disconnection or internal wetting.

OK

NG

Inspection 1: NG Harness defect
Check continuity of the wiring between CN45 and CN101/CN102.

OK
Inspection 2: NG
Check the OPS controller seat switch output. OPS controller defect

OK

Mini-lever controller defect

*: Make sure that the OPS lamp does not blink.
Set the key switch OFF — ON (2 sec or more) — OFF with no one on the seat. After waiting for 15 minutes
without any operation, turn the key switch ON again and make sure that the OPS lamp does not blink.
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Inspection 1:

Check continuity between CN45 and CN101/CN102.

Key switch OFF, and CN45, CN101, CN102 disconnection

n__n_I—— 11 n 0
1]2[3]4[5]6]7]8]9[10[11]12[13[14]15[16]

171e19fz0l21]22]23]24s e 2728 20]30]31]32

Standard:
CN45-19 ~ CN101-16 Continuity
CN45-18 ~ CN102-12 Continuity
CN45-18 ~ CN102-25 Continuity

CN45-19 ~ CN45-18

No continuity

CN45-19 - Frame

No continuity

CN45 (REC)

=]
|®]

2]3[4]5]6]7
[9 [10]11[12[13[14[15]16]
CN101 (REC)

©

[1T2]3]4]5]6]7]8]9]10]11]12[13]

Inspection 2:

Inspect the OPS controller seat switch output.

CN101 and CN102 disconnection, key switch ON (engine in stopped state)

Standard:
Tester Seated Unseated
Digital CN101-16 (+) ~ CN102-12 (-) Continuity No continuity
Analog CN101-16 (-) ~ CN102-12 (+) Continuity No continuity

[14[15]16[17]18]19]20[21]22] 23] 24| 25[ 26|
CN102 (REC)

2]3[4]5]6[7]8]

[9 [10]11[12[13]14[15]16]
CN101 (REC)

=1

o

[1[2]3]4]5]6]7]8]9]10]11]12[13]
[14]15]16]17[18]19]20]21|22[23]24[ 25| 26

CN102 (REC)
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® Material handling fails (Including when fork lowering is disabled)

Related Portion

o CN45-14 (SOL1, Unload SOL) -
2 —19 Q CN47-1 Unload
£ CHe | soL
s 2|3 N CN47-2
o || CN45-30 (E3, SOL-GND) CN46-8 Pl
&) 8 2 'W/SPLICE-Z
o i+~ i
CN45-29 (E3, SOL-GND) CN46-9 _L_ (E3, Body GND)
Estimated Causes:
® Sticking unload valve on control valve
@ Controller defect
Is the OPS lamp blinking to indicate an error? Yes Perform troubleshooting according to
the error code.
No
N H "w
Check if OPS lamp turns OFF while sitting on the seat. ° Perform trout_)les_ho?tlng for"The OPS
lamp keeps lighting".
Yes
NG
Check the unload solenoid operating sound.* Controller defect
OK
Sticking unload valve on control valve

*: Check the control valve solenoid operating sound.
Turn the key switch to ON (engine in stopped state) and put a hand on the unload solenoid of the control valve to
check if the solenoid open/close sound is heard in 2 seconds after leaving the seat or upon getting on the seat.

Caution:
*:Be careful so as not to get burnt because the solenoid may be hot.
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@ Material handling fails. (mini-lever vehicle)

Related Portion

REC

OPS controller
TAB

CN45-19 (DMO, Seat switch output) CN101-16 8 e L
14 o
CN45-18 (DGND, Seat switch output GND) O CN102-12 [ ] ?E ks °
i oF| %
4 S 8

CN46-1 CN102-25

(E5, Body GND)

Estimated Causes:

® Connector contact defect ® OPS controller defect
@ Harness defect @ Mini-lever controller defect

Perform troubleshooting for "OPS

Perform mini-lever troubleshooting.

After correction, check if all material

handling operations are possible
when the operator is on the seat.

Does the OPS lamp go off when the operator is on the seat? No T
lamp keeps blinking".
Yes
Does not
Turn the key switch to OFF and to ON with all levers at neutral and go off
the operator on the seat to check if the mini-lever lamp goes off.
Goes off
Check connectors CN45, CN46, CN101 and CN102 for any NG
disconnection or internal wetting.
OK
NG
Inspection 1: NG Harness defect
Check continuity of the wiring between CN45 and CN101/CN102.
OK
Inspection 2: NG
Inspect the OPS controller seat switch output. OPS controller defect
OK

Mini-lever controller defect
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Inspection 1:

Check continuity between CN45 and CN101/CN102.
Key switch OFF, CN45, CN101 and CN102 disconnection

Standard:
CN45-19 ~ CN101-16 Continuity
CN45-18 ~ CN102-12 Continuity
CN45-18 ~ CN102-25 Continuity

Inspection 2:

Check the OPS controller seat switch output.

CN101 and CN102 disconnection, key switch ON (engine in stopped state)

Standard:
Tester Seated Unseated
Digital CN101-16 (+) ~ CN102-12 (-) Continuity No continuity
Analog CN101-16 (-) ~ CN102-12 (+) Continuity No continuity

n_n ——1 n r
1[2[3]4]sT6[7[8]oto[t]12[13[14[15[16
17]18[19]20]21[22]23]24]25]26[27]28[29]30]31]32

CN45 (REC)

N

2[3]4]5]6]7
[9 [10]11[12]13[14[15[16]
CN101 (REC)

dl

©

=

[112]3[4]5]6][7]8]9]10]11[12]13
[14]15]16[17]18]19]20]21]22[23]24[25] 26

CN102 (REC)

[=—1
2]3la]s]6]7
10[11]12]13[14]15]16

CN101 (REC)

®

©

|I=—]

[112[z a5 6 78 s [olt[1213]

[14]15]16[17]18[19]20[21]22]23]24] 25| 26)
CN102 (REC)
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® The mast backward tilting speed is always slow or unrestricted. (Excluding the mini-
lever vehicle)

Related Portion

CN45-25 (TFI, Forward tilt switch) CN34 1
5 Forward tilt
Olm lever switch
CN45-24 (TRI, Backward tilt switch) J uwi<| 3 -
= y Backward tilt
= CN46 i
- CN45-17 (E03, SW-GND) Qbﬁ lever switch
£ m|O| CN45-20 6|02
8 = '5.'2 (TGND, Forward/Backward tilt GND) |- r=- CN1-22
o 10 ;T: CN1-23 °
o _ W/SPLICE-A L _! olm| £
CN45-22 (TFO, Forward tilt output) CN1-10 |w|< S
CN45-21 (TRO, Backward tilt output) CN1-9 ol »n
CN45-5 (TCON, Tilt control) CN1-13 %
Estimated Causes:
® Connector contact defect ® Sticking tilt control valve
@ Harness defect ® OPS controller defect
® Tilt lever switch defect @ SAS controller defect
@ Tilt lever switch installation defect
Perform SAS troubleshooting (check the auto level switch and lift
height switch). (See page 6-10)
OK
v - -
Is the OPS lamp blinking?*1 es Perform troubleshooting according to
the error code.
No
Check CN1, CN34, CN45 and CN46 for any disconnection or internal NG After correction, check the backward
wetting. tilting speed while staying on the
seat.*2
NG

To be continued
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Continued

|

Inspection 1: NG Inspection 2: OK Harness defect
Check the tilt lever switch signal to the OPS Check the tilt lever switch (between CN34 and
controller. individually (as installed on the CN45)
OK vehicle) for continuity.
NG
Inspection 3: NG Tilt lever switch
Check the tilt lever switch defect
individually (as removed from
the vehicle) for continuity.
OK
Tilt lever switch installation
defect
Inspection 4: NG Inspection 5: NG Harness defect
Check tilt lever switch signal to SAS Check the continuity between (between CN45 and
controller. CN45 and CN1. CN1)
OK OK
OK icki i
Check the tilt solenoid operating sound.*3 Sticking tilt control
valve
NG
Inspection 6: NG
Check tilting control by the OPS controller. OPS controller defect
OK
SAS controller defect

*1: Check if the OPS lamp is blinking.
Turn the key switch to OFF — ON (2 seconds or more) — ON with no one on the seat. Leave the vehicle as it is
for 15 minutes or more, and turn the key switch to ON again to confirm that the OPS lamp does not blink.

*2: After correction, check the backward tilting speed while staying on the seat.
After turning the key switch to ON while staying on the seat, check the mast backward tilting speed.

*3: Check the tilt solenoid operating sound.
Turn the key switch to ON (engine in stopped state) and put a hand on the tilt solenoid of the control valve to
check the solenoid open/close sound upon forward tilting operation with the unloaded fork at a height of 500 mm
(20 inches).

Caution:
*3:Be careful so as not to get burnt because the solenoid may be hot.

Inspection 1:

Check the tilt lever switch signal to the OPS controller.

. . n__n_— 1 _n
Turn the key switch to OFF and disconnect CN45. (CN34 and CN46 must be [EElERIEE TEEEM
connected. ) 17[18[19]20[21]22[23[24[25[26[27]28]29]30[31[32]

CN45 (REC)
Standard
. Lever at forward tilt Lever at backward tilt
Lever at neutral position o "
position position
CN45-25 ~ CN45-17 No continuity Continuity No continuity
CN45-24 ~ CN45-17 No continuity No continuity Continuity
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Inspection 2:

Check the tilt lever switch individually (as installed on the vehicle) for continuity.
Turn the key switch to OFF and disconnect CN34.

Standard:

Lever at Lever at forward Lever at backward
neutral position tilt position tilt position
CN34-1 ~ CN34-2 No continuity Continuity No continuity

CN34-3 ~ CN34-4

No continuity

No continuity

Continuity

Inspection 3:

Check the tilt lever switch individually (as removed from the vehicle) for continuity.
Turn the key switch to OFF and disconnect CN34.

Standard: =
e Forward tilting switch (upper switch as installed on the vehicle) CN34 (TAB)
Free Pressed
CN34-1 ~ CN34-2 Continuity No continuity
¢ Backward tilting switch (lower switch as Installed on the vehicle)
Free Pressed
CN34-3 ~ CN34-4 Continuity No continuity
Inspection 4: N
Check the tilt lever switch signal to the SAS controller. IG 125[ > 147[ > 169%270%281 292[;(3’ ;qul—gi
Disconnect CN1 and turn the key switch to ON (engine in stopped state). CN1
(REC)
Standard:
- Lever at neutral Lever at forward | Leveratbackward
Circuit tester I . ., : e
position tilt position tilt position
. CN1-10 (+) ~ CN1-23 (-) No continuity Continuity No continuity
Digital type — — —
CN1-9 (+) ~ CN1-23 (-) No continuity No continuity Continuity
CN1-10 (-) ~ CN1-23 (+) No continuity Continuity No continuity
Analog type

CN1-9 (-) ~ CN1-23 (+)

No continuity

No continuity

Continuity

Note:

As the key switch is turned to ON with the connector disconnected for this inspection, the SAS lamp comes
on and the error code (F1) appears.
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Inspection 5:

Check the continuity between CN45 and CN1.
Turn the key switch to OFF, and disconnect CN1 and CN45. (CN46 must be

connected.)

Standard:
CN45-22 ~ CN1-10 Continuity
CN45-21 ~ CN1-9 Continuity
CN45-20 ~ CN1-23 Continuity

Between CN45-22 and frame

No continuity

Between CN45-21 and frame

No continuity

Inspection 6:

Check the tilt control by the OPS controller.

Disconnect CN1 and turn the key switch to ON. (CN34 and CN46 must be connected).

Operate the tilt lever to check the mast movement.

Standard:

Lever at neutral position

Mast does not move.

Lever at forward tilt position

Mast tilts forward.

Lever at backward tilt position

Mast tilts backward at the normal speed.

Note:

[112]3[4]5]6[7]8]9]10]11]12]13]
[14]15]16[17[18[19]20[21]22]23]24]25] 26

CN1 (REC)

n__n_— 1 _n n
1]2]3]4]5]6[7]8]o]10]11[12]13[1[15]1¢]
17[18[19]20[21]22[23[24[25[26[27]28]29]30[31[32]

CN45 (REC)

As the key switch is turned to ON with the connector disconnected for this inspection, the SAS lamp comes

on and the error code (F1) appears.
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@ Mast forward tilting fails. (Excluding the mini-lever vehicle)

Related Portion

N34
CN45-25 (TFI, Forward tilt switch) CN3 1
Olm Forward tilt
L .
5 CN45-17 (E03, SW-GND) 6 CN46 6—1\ x Ii: lever switch
5 B2 2
*g 2 8 CN45-20 (TGND, Forward/reverse tilt GND) x|+ T CN1-22 5
o |F|x 10 I?: CN1-23 S
& WI/SPLICE-A L - Qlel £
© CN45-22 (TFO, Forward tilt output) CN1-10 ||| 8
CN45-5 (TCON, Tilt control) CN1-13 2
()
Estimated Causes:
® Connector contact defect ® Sticking tilt control valve
@ Harness defect ® OPS controller defect
® Forward tilt lever switch defect @ SAS controller defect
@ Forward tilt lever switch installation defect
Check if the OPS/SAS lamp blinks to indicate an error. Yes Perform troubleshooting according to
the error code.
No
. . No Perform troubleshooting for Disabled
Get on the seat and check if the fork can be lifted. Material handling error.
Yes
Check CN1, CN34, CN45 and CN46 for any disconnection or internal NG After repair, get on the seat and check
wetting. forward tilting operation.*1
OK NG

To be continued



1-63

Continued
Inspection 1: NG Inspection 2: oK Harness defect
Check the forward tilt lever switch signal to Check the forward tilt lever switch (as (between CN34
the OPS controller. installed on the vehicle) for continuity. and CN45)
OK NG
Inspection 3: NG Forward tilt lever
Check the forward tilt lever switch (as switch defect
removed from the vehicle) for continuity.
OK
Forward tilt lever switch installation defect
Inspection 4: NG Inspection 5: NG Harness defect
Check the forward tilt lever switch signal to Check continuity between CN45 and CN1. (between CN45
the SAS controller. OK and CN1)
OK
. . . OK C
Check the tilt solenoid operating sound.*2 Sticking tilt control valve
NG
Inspection 6: NG
Check tilt control by the OPS controller. OPS controller defect
OK
SAS controller defect

*1: Get on the seat and check forward tilting operation:

Stay on the seat and turn the key switch to ON. Operate the tilt lever with the unloaded fork at a height of 500
mm (20 inches) to check if the mast can be tilted forward.

*2: Check for tilt solenoid operating sound:

Stay on the seat and turn the key switch to ON (with the engine in stopped state). Put a hand on the tilt solenoid
of the control valve with the unloaded fork at a height of 500 mm (20 inches) to check for the solenoid operating
sound when the tilt lever is operated toward the forward tilting side.

Caution:

*2: Be careful so as not to get burnt because the solenoid may be hot.

Inspection 1:

Check the forward tilt lever switch signal to the OPS controller.
Key switch OFF, CN45 disconnection. (CN34 and CN46 must be connected.)

Standard:

n__n [ n Iy
1]2[s]4]s]e[7]e[oo[11[121s[14[15[1¢]
17]18]19]20]21[22]23]24[25]26[27]28]29]30]31[32]

CN45 (REC)

Lever at neutral position

Lever at forward position

Lever at backward position

CN45-25 ~ CN45-17 No continuity

Continuity

No continuity
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Inspection 2:

Check the forward tilt lever switch (as installed on the vehicle) for continuity.

Key switch OFF, CN34 disconnection.

CN34 (TAB)

Standard:
Lever at neutral Lever at forward Lever at backward
position tilt position tilt position
CN34-1 ~ CN34-2 No continuity Continuity No continuity

Inspection 3:

Check the forward tilt lever switch (as removed from the vehicle) for continuity.

Key switch OFF, CN34 disconnection

Standard:
Tilt forward switch (upper switch when installed on the vehicle)
Free Pressed
CN34-1 ~ CN34-2 Continuity No continuity

Inspection 4:

Check the forward tilt lever switch signal to the SAS controller.

CN1 disconnection, key switch ON (with the engine in stopped state) [1]2]3]4]5]6]7]8]or011[12]13]
[14]15]16]17[18]19]20[21]22[23]24[ 25|26
Standard: CN1 (REC)
— Lever at neutral Lever at forward | Leveratbackward
Circuit tester . . o . iy
position tilt position tilt position
Digital type CN1-10(+) ~ CN1-23(-) No continuity Continuity No continuity
Analog type CN1-10(-) ~ CN1-23(+) No continuity Continuity No continuity
Note:

As the key switch is turned to ON with the connector disconnected for this inspection, the SAS lamp comes
on and the error code (F1) appears.

Inspection 5:

Check continuity between CN45 and CN1.
Key switch OFF, CN1 and CN45 disconnection.

Standard:
CN45-22 ~ CN1-10 Continuity
CN45-20 ~ CN1-23 Continuity

[1]2]3]4[5]6[7]8]9]10/11]12[13|
[14]15]16]17[18]19]20]21|22]23]24] 25| 26)

CN1 (REC)

n__n_I——11 n n
1]2]3]a]5]6[7]8]ofro[111213[14]15 16|
17]18f19[20[21]22]23[24[25]26]27]28[29]30]31]32

CN45 (REC)




1-65

Inspection 6:

Check tilt control by the OPS controller.
CN1 disconnection, key switch ON. (CN34 and CN46 must be connected.)
Operate the tilt lever and check the mast movement.

Standard:
Lever at neutral position Mast does not move.
Lever at forward tilt position Mast tilts forward.

Lever at backward tilt position Mast tilts backward at the normal speed.

Note:
As the key switch is turned to ON with the connector disconnected for this inspection, the SAS lamp comes
on and the error code (F1) appears.
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® The drive OPS does not function.

Related portion

SFT
O|m| CN6-8 CN53-6 —
To1G sSW — ] |
510
L CN53-5 W Shift lever
____________ X
| T/C relay block } ]
CN45-10 (RYF, Forward interrupt relay) : 2 4 E CN53-1
] ] I
] [}
Q| Q| CN46-6 p 1 % 31 ¢
o CN45-17 (E03, SW—GND) = T EForward interrupt relayi
2 !t 4.1,
= ] 1
5 2 8 CN45-11 (RYR, Reverse interrupt relay) ''2 3 31 j I
s} —lx ] [N
2 : Reverse interrupt relay : 5\| 7
o) CN45-3 (DRF, Forward drive switch) CN46-1 REC
Q5 CNS2 08
CN45-4 (DRR, Reverse drive switch) Fle CN46-11 1 5
CN54 | REC |
Shift SOL
Estimated Causes:
® Connector interrupt defect @ Harness defect
@ Forward interrupt relay defect ® Controller defect

® Reverse interrupt relay defect
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Check if the OPS lamp blinks to indicate an error.*1

Yes

Noi

Check CN45, CN46, CN54, CN6, CN52 and CN53 for any
disconnection or internal wetting, and any relay disconnection.

NG

the error code.

Perform troubleshooting according to

OK

functions normally.*2

After correction, check if the OPS

NG

Inspection 1:
Check continuity of the wiring between CN53 and T/C relay block,
and the wiring between CN54 and T/C relay block.

NG

OK

Inspection 2:
Check the forward/reverse interrupt relay.

NG

Harness defect

OK

Controller defect

*1: Check if the OPS lamp blinks to indicate an error.

Interrupt relay defect

Without getting on the seat, turn the key switch to OFF — ON (2 seconds or more) — OFF. Leave the vehicle as
it is for at least 15 minutes. Then turn the key switch to ON again and make sure that the OPS lamp does not

blink.

*2: After correction, check if the drive OPS functions normally.

Turn the key switch ON, set the shift lever to either forward or reverse and leave the seat. Check if the drive OPS

is activated.

Inspection 1:

Check continuity of the wiring between CN53 and T/C relay block, and the wiring between

CN54 and T/C relay block.

Turn the key switch OFF, disconnect CN53 and CN54, and remove the relays from the T/C

relay block.
Standard:
Between CN53-5 and pin 4 of forward interrupt relay Continuity
Between CN53-1 and pin 4 of reverse interrupt relay Continuity
Between CN54-1 and pin 3 of forward interrupt relay Continuity
Between CN54-2 and pin 3 of reverse interrupt relay Continuity
CN53-6 ~ IG SW-4 Continuity
[1]2]2]

n n

1]2(3[4]5[6|7[8[9

70| 11|12[14[14[15|16|17[18]

CN53 (REC)

CN54 (REC)

TICFRRLY T/C RRRLY
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Inspection 2:

Check the forward/reverse interrupt relay individually.

(1) Turn the key switch to OFF and disconnect the relays from the T/C relay block. Measure the
resistances between the specified pins of the forward/reverse interrupt relay.

Standard:

Resistance

Between forward interrupt relay pins 1 and 2

Approx. 90 Q (at 20°C)

Between reverse interrupt relay pins 1 and 2

Approx. 90 Q (at 20°C)

(2)Install the relay and disconnect CN53 and CN54
switch to ON (with the engine in stopped state).

o Without analyzer

. Leave the seat unseated, and turn the key

Standard:
Unseated Seated
CN53-5 ~ CN54-1 No continuity Continuity
CN53-1 ~ CN54-2 No continuity Continuity

o With analyzer

1]2(3|4]5]|6|7|8[9

70| 11|12[74[ 14[15|1617[18]

CN53 (REC)

CN54 (REC)

Forcibly set forward and reverse interrupt relays to ON and OFF and check continuity in each state.

Analyzer: MAIN MENU — OPS — ANALYZER MENU — ACTIVE TEST

Standard:
e Forward interrupt relay (RLY FWD)
Relay ON Relay OFF
CN53-5 ~ CN54-1 No continuity Continuity
¢ Reverse interrupt relay (RLY REV)
Relay ON Relay OFF

CN53-1 ~ CN54-2

No continuity

Continuity

ACTIVE TEST (1/1)
/0O

RLY FWD
RLY REV

>

M
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® Traveling fails (Including forward cases of traveling only, reverse traveling only, and
occasional failures)

Related Portion

SFT

O|m| CN6-8 CN53-6 —
To IG SW T}
= 5|0
o CN53-5 W Shift lever
____________ X
| T/C relay block | ]
CN45-10 (RYF, Forward interrupt relay) 2 41 CN53-1
RIE|NEED!
] [}
| Q| CN46-6 - 3¢
- CN45-17 (E03, SW—GND) =l T EForward interrupt relayi
()
5 - A
£ |9|D|CN45-11 (RYR, Reverse interrupt relay) 12 3 3! j I
o Y ] T < C
P {Reere el 9o o] |7
O CN45-3 (DRF, Forward drive switch) CN46-1 REC
m|O CN52
I<_t & TAB
CN45-4 (DRR, Reverse drive switch) CN46-11 1 2
CN54 | REC |
Shift SOL
Estimated Causes:
® Connector contact defect ® Controller defect
@ Forward interrupt relay defect ® Shift lever switch defect
® Reverse interrupt relay defect @ Fuse defect
@ Harness defect
Check if the OPS lamp blinks to indicate an error. Yes Perform troubleshooting according to
the error code.
No
Stay on the seat and check if the OPS lamp goes off. No Perform trouplegho?ting for "OPS
lamp keeps lighting".
Yes
Check if the fuse (SFT) is blown. NG After.correction, ch*eck if the OPS
functions normally.
OK
Check CN6, CN45, CN46, CN52, CN53 and CN54 for any NG After correction, check if the OPS
disconnection or internal wetting. functions normally.*
OK NG

To be continued
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Continued
Inspection 1: NG .
Check the shift lever unit individually for continuity. Shift lever defect
OK
Inspection 2: NG Harness defect
Check the wirings between CN53/CN54 and the T/C relay block, and

between CN45 and CN53 for continuity.
OK

Inspection 3: NG
Check the forward/reverse interrupt relay.

Interrupt relay defect

OK

Controller defect

* After correction, check if the OPS functions normally.
When the operator leaves the seat with key switch ON to activate the OPS, sets the shift lever to the forward
position then sits on the seat again, check that forward traveling is disabled with the buzzer sounding at short
intervals.
Next, check that forward traveling is enabled if the shift lever is set to neutral once and then to forward again.

Inspection 1:
Check the T/C shift lever unit individually for continuity.
Key switch OFF, CN53 disconnection. BOEOEDERE
[1817|16[15[14[13[12/11[T0]
Standard: DIRECTION SWITCH
Lever at neutral Lever at forward Lever at reverse

Between pins 6 and 5 on lever side No continuity Continuity No continuity
Between pins 6 and 1 on lever side No continuity No continuity Continuity

Inspection 2:

Check the wiring between CN53/CN54 and T/C relay block and between CN45 and CN53 for continuity.
Turn the key switch to OFF, disconnect CN53, CN54 and CN45, and disconnect relays from the T/C relay block.

Standard:

Between CN53-5 and pin 4 of forward interrupt relay Continuity ol [refraate o] 7o}
Between CN53-1 and pin 4 of reverse interrupt relay Continuity CN53 (REC)
Between CN54-1 and pin 3 of forward interrupt relay Continuity -
08
Between CN54-2 and pin 3 of reverse interrupt relay Continuity ..
CN53-6 ~ IG SW-4 Continuity CN54 (REC)
-9 ~ - inui n__n 1 n n
CN45-3 ~ CN53-5 Continuity L
CN45-4 ~ CN53-1 Continuity 2 ) 2 P R PO

CN45 (REC)
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Inspection 3:

Check the forward/reverse interrupt relay individually.

(1) Turn the key switch OFF and remove the relays from the T/C relay block. Measure the resistance
between pins of each of forward and reverse interrupt relays.

Standard:

Resistance

Between forward interrupt relay pins 1 and 2 | Approx. 90 Q (at 20°C)

Between reverse interrupt relay pins 1 and 2 | Approx. 90 Q (at 20°C)

(2)Install the relays and disconnect CN53 and CN54. Turn the key switch to ON (with the engine in stopped
state) after leaving the seat.

e Without analyzer

1/2|3[4]5[6]|7[8]|9

[70[11[12[14[14[15|16|17[18]

Standard:
CN53 (REC)
Unseated Seated
CN53-5 ~ CN54-1 No continuity Continuity
CN53-1 ~ CN54-2 No continuity Continuity -
CN54 (REC)

o With analyzer
Forcibly turn each of the forward and reverse interrupt relays ON and OFF, and check the continuity in each state.
Analyzer: MAIN MENU — OPS — ANALYZER MENU — ACTIVE TEST

ACTIVE TEST__(1/1)
RLY FWD /10
Standard: RLY REV

e RLY FWD LWR SOL
Relay ON Relay OFF LAMP
CN53-5 ~ CN54-1 No continuity Continuity

A

[
Z
[y
o
>
o
92}
o
-
e}
T
m
(o}
4
g

e RLY REV

Relay ON Relay OFF
CN53-1 ~ CN54-2 No continuity Continuity
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1

3

(5)

Glow/ST relay

Head/tail relay
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3

2

4

SAS-Lamp relay, OPS Lamp relay,
T/C RR relay 4

RELAY INSPECTION

Individual Relay Continuity Inspection

Measurement

T/C FR relay,
114(2
(5)

3

Measurement state s Standard
positions

Head/tail relay

1-2 Continuity
Normal state

3-5 No continuity
When the battery voltage is -
applied to terminals 1 and 2: 35 Continuity
Glow/ST relay

1-2 No continuity
Normal state

3-4 Continuity
When the battery voltage is -
applied to terminals 3 and 4: 1-2 Continuity
SAS-LAMP relay, OPS Lamp relay, T/C FR relay, T/C RR relay
Normal state 1-2, 3-4 Continuity
When the battery voltage is 3.4 No continuity

applied to terminals 1 and 2:




PORTIONS PROTECTED BY FUSES

NO Name Capacity Main protected portions

@ ECU-B 7.5A Mini lever controller, OPS controller

® DPF2 7.5A DPF ECU activation

©) ST (Starting motor) 7.5A Starting motor relay (IG) and glow plug timer (1G)

@ SFT (Shift) 7.5A Electric shift T/C

® |eovio
Alternator, glow plug timer, ignition coil, emission control, ABCV,

® IGN (Ignition) 7.5A injection, LPG main solenoid, LPG slow solenoid, fuel cut and
emission controller

@ TURN (Turn) 7.5A Turn signal lamp and flasher relay

Hour meter, water temperature gauge, fuel gauge, warning lamps
(charge, engine oil pressure, air cleaner, lock indicator,
sedimenter, glow indicator, fuel, brake, cooling water and battery),

GAUGE (Meter) 10A back-up buzzer, T/C oil thermometer, speed meter, strobo, speed
alarm, wiper relay (coil side), heater relay (coil side), back-up lamp
and SAS buzzer

©) HTR (Heater) 10A Heater

WIPER (Wiper) 15A Front wiper, rear wiper, room lamp and washer motor

@) HORN (Horn) 7.5A Horn

@) ALT-S (Alternator sending) 5A Alternator sending

a3 HEAD (Headlamp) 15A Headlamp

DPF1 15A DPF system drive circuit

45 TAIL (Tail) 7.5A Tail lamp, clearance lamp and meter illumination

WORK-LP (Work lamp) 10A Rear work lamp

@ STOP (Stop lamp) 7.5A Stop lamp

Including options

Fusible links

NO. Name Capacity Type
HTR 30A
FL
D Isov 30A ﬁ!/
Cartridge type
FL @ AMA1 40A
FL® HEAD 40A
27 engine
FL @ GLOW 120A- \Q/
1DZ-1l engine Screw-fastened type
60A @l

FLB | ALT 80A N
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PROCEDURE FOR ENGINE HOOD OPENING

Excluding the Cabin

1. Move the seat to the most forward position.

2. Pull the lever for fixing lever box.
Move the mini lever box to the most backward position.
Pull the lever for fixing rotation of lever box.
Flip-up the armrest.

3.  Pull the lock release lever.
Incline the steering post forward.

4.  Open the engine hood.

At Cabin

1. Move the seat to the most forward position.

2. Pull the lever for fixing lever box.
Move the mini lever box to the most forward position.
Push the lever for fixing rotation of lever box.
Incline the armrest forward.

3.  Pull the lock release lever.
Incline the steering post forward.

4.  Open the engine hood.

ITTE,
lliii!'é?lll/
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.
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SEAT SWITCH
INSPECTION

Push on the seat cushion and check continuity of the seat switch.

Measurement position:
Between seat switch connectors CN50-1 and CN50-2 in LH side of
engine room

Standard:
Not pushed: OFF (0 Q)
When pushed: ON (0 Q)
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COMPONENTS
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OIL LEAK TEST
LIFT CYLINDER

1.

Set the mast in the vertical position with the standard load on
the fork. Lift the fork by 1 to 1.5 m (40 to 59 in).

Slowly tilt the mast fully forward, and stop the engine. After 5
minutes, disconnect the oil control valve to oil tank hose.
Place a measuring cylinder under the elbow and measure
the amount of oil leaking in one minute.

Standard (at lift port): 8 cm? (0.49 in®) or less

Note:

If the natural drop is great even though the oil leak
amount is within the standard, the lift cylinder packing is
defective.

TILT CYLINDER

1.

Set the mast in the vertical position with standard load on the
fork. Lift the fork by about 50 cm (19.7 in) and stop the
engine.

After waiting for 5 minutes, disconnect the oil control valve to
oil tank hose. Place a measuring cylinder under the elbow
and measure the amount of oil leaking in one minute.

Standard (total for lift and tilt): 16 cm® (0.98 in®) or less

The leak amount at the tilt port is the total leak amount less
the leak amount from the lift port.

Note:

If the natural forward tilt is great even though the oil leak
amount is within the standard, either the tilt lock valve or
the tilt cylinder packing is defective.
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GENERAL
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X3-X3

Tilt control SOL

Tilt spool

Backward tilt limit switch Forward tilt limit switch

X4-X4

Attachment spool
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SOLENOID CONNECTOR DIAGRAM

Lift limit switch connector

=E Ok

Lift lock solenoid connector

|
\

(@)
©)

&
F(3

Unload solenoid connector

Tilt control solenoid connector

Tilt limit switch connector




WO
el
O
WO
=
W
-Ow

AV C5

J 4
SN
NN

T2

HYDRAULIC CIRCUIT DIAGRAM

4-6

“ ' Co
R | .
) Ho L H
| “ i Lo
X Ll | L\
| [ ¢ S | d” }
s 1 I r
~ m " _IRK|UTJ_ lln ” ||||| — -4
Lo s H-- -4
“ " " | 1 n T i} I
IIIII I._ " “ 1 ¢ N\ “ 1 I
S Sub I u " 1 i
Av b H oM _ | H
~L e eder=t X ohoto=
LW | ¢ _
|
M / ; = / =
) D

(1) Unloading SOL

(2) Lift lock SOL
(3) Tilt control SOL

R: Gauge port

T1




4-7

ltem Vehicle model 1 ton series 2 ton series 3 ton series J3.5 ton series
Type Add-on type

. . 17.8 (182) 18.7 (191)
Relief set pressure Lift [2590] [2720] <« “—

. , 11.8 (120) 14.7 (150) 15.7 (160)

MPa (kgficm?) [psi] | Tilt [1710] [2130] < [2280]
Flow divider frow rate
¢Imin (US gal/min) 13.0 (3.43) <« 15.2 (4.01) “—

COMPONENTS

6705

=aaey

01K=(INCL.®)

“LLL]

FX

6705-B42
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OIL CONTROL VALVE ASSY
REMOVAL - INSTALLATION

T=N-m (kgf-cm) [ft-Ibf]

Removal Procedure

Remove the toe board.

Remove the lower panel.

Remove the instrument panel RH.

Disconnect the lever rod.

Disconnect the connector.

Disconnect the piping.

Remove the oil control valve W/bracket.

(Carefully operate so as not to damage the limit switch underneath the oil control valve.)
8 Remove the oil control valve.

9 Remove the fitting.

NOoO O~ WN -

Installation Procedure
The installation procedure is the reverse of the removal procedure.

Remarque
o Apply grease (chassis grease) on the oil control valve lever links.

¢ After installation, check the hydraulic oil level, and if the level is too low, add more hydraulic oil.
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DISASSEMBLY - INSPECTION - ASSEMBLY

Note:
¢ Select a clean location for operation.
¢ Since each part is finished with high precision, carefully operate so as not to damage it.
T=N-m (kgf-cm) [ft:Ibf]

T=39.2 (400) [28.9]

Disassembly Procedure

Remove the lift solenoid. [Point 1]
Remove the lift limit switch and spring cover. [Point 2]
Remove the lift spool. [Point 3]
Remove the tilt solenoid. [Point 4]
Remove the tilt limit switch and spring cover. [Point 5]
Remove the tilt spool. [Point 6]
Remove the unload solenoid. [Point 7]
Remove the flow divider valve. [Point 8]
Remove the relief valve. [Point 9]
0 Remove the attachment valve.
1 Remove the rod bolt and the housing.

S 2 OO NOOOPAWN =

Assembly Procedure

The assembly procedure is the reverse of the disassembly procedure.

Note:
Thoroughly wash each part, remove dirt by blowing compressed air, and apply hydraulic oil before

assembly.
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Point Operations
[Point 1]

Disassembly:
Provide a match marks on each solenoid to ensure installation
in the correct position.

Inspection:
Inspect continuity of the lift solenoid.

Inspection:
Inspect and wash the filter to eliminate clogging.

Inspection:
Inspect and wash orifice to eliminate clogging.

Assembly:
Assemble while checking match marks.
Carefully prevent incorrect installation of each solenoid spool.

[Point 2]

Inspection:
Inspect continuity of the lift limit switch.
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Washer

SST

[Point 3]

Disassembly-assembly:
Remove the compression spring from the lift spool.

SST 09610-10161-71
Use the SST with a washer.

[Point 4]

Inspection:
Inspect continuity of the tilt solenoid.

Inspection:
Inspect and wash the filter to eliminate clogging.

Inspection:
Inspect and wash orifice to eliminate clogging.

Assembly:
Carefully prevent incorrect installation of each solenoid spool.

[Point 5]

Inspection:
Inspect continuity of the tilt limit switch.

Forward tilting side (between terminals 1 and 2):
No continuity when the switch is pressed.

Backward tilting side (between terminals 3 and 4):
No continuity when the switch is pressed.

Assembly:
Carefully prevent confusion between forward and backward tilt
limit switches.
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[Point 6]

Disassembly-assembly:
Remove the compression spring from the tilt spool.

SST 09610-19161-71
Use the SST with a washer.

Washer

SST

[Point 7]

Inspection:
Inspect continuity of the unload solenoid.

Inspection:
Inspect and wash the filter to eliminate clogging.

9

[Point 8]

Inspection:
Inspect and wash orifice to eliminate clogging.

[Point 9]

Inspection:
Inspect and wash the filter to eliminate clogging.
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Assembly:
When the relief valve is disassembled, temporarily install it after
setting the nuts as illustrated.

a=27.0 mm (0.62 in)



4-14

RELIEF PRESSURE ADJUSTMENT

Note:

¢ Since the relief valve is structured in two stages, always adjust the relief pressure in the correct order: the
lift (high pressure) side first and the tilt (low pressure) side later. (If the lift side is normal and the tilt side
is abnormal as the result of relief pressure inspection, it is allowed to adjust only the tilt side pressure.)

o Always adjust the relief pressure as described below. Thoughtless adjustment may give rise to a high
pressure, possible damaging the hydraulic equipment such as the oil pump.

o Make sure that the no-load maximum speed is as specified before the adjustment operation.

Adjusting screw A

J—
@Lock nut 1
| Adjusting sleeve B
@
Lock nut 2

1.

6.

Install an oil pressure gauge.

Remove the oil pressure detection port plug installed on the left
side of the oil control valve, and install the oil pressure gauge.

Plug size: 9/16-18UNF
Fitting size: 9/16-18UNF X PF1/4
Fitting: 90407-13469-71

Set adjusting screw A and adjusting sleeve B of the relief
valve as follows:

(1) Loosen lock nut 1 and fully tighten adjusting screw A.
Then loosen it by one to two turns.

(2) Loosen lock nut 2, and position adjusting sleeve B to
satisfy the following dimension:

a =27 mm (0.62 in)

Start the engine and check for any oil leak or abnormal noise.
Adjust the lift side relief pressure.

(1) Turn the seat switch to ON. (Operate by two persons with
one on the operator's seat)

(2) Operate the lift lever to raise the fork to the uppermost
position.

(3) With the engine running at the maximum speed, operate
the lift lever to the lift side. Gradually tighten adjusting
sleeve B to adjust the oil pressure in the relief state to
satisfy the standard below for adjustment, and fix it by
turning lock nut 2.

Adjust the tilt side relief pressure.

(1) Turn the seat switch to ON. (Operate by two persons with
one on the operator's seat.)

(2) Operate the tilt lever to tilt the mast fully backward.

(3) With the engine running at the maximum speed, operate
the tilt lever for backward tilting. Gradually tighten adjusting
screw A until the oil pressure in the relief state satisfies the
standard below. Then fix the position by turning lock nut 1.

Turn the key switch to OFF.
Remove the oil pressure gauge and tighten the plug.
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Standards
Unit: MPa (kgf/cm?) [psi]
Vehicle model 1 ton series 2 - 3 ton series J3.5 ton series
Lift side relief pressure | 17.8"17 (182" )[2590"%°] | 18.7"%" (1917 )[2720%°] “«

Tilt side relief pressure | 11.8*17 (120" )[1710"%°] | 14.7*}7 (150°)7)[2130*3°] | 15.7*}7 (160°) )[2280"%°]
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LIFT LOCK RELEASE BOLT

N-m (kgf-cm) [ft-1bf]

T

T =28.8 ~ 35.2 (294 ~ 359) [21.3 ~ 26.0]

unlocking bolt

Lift lock

When the forks do not descend, due to a malfunction or other cause, loosen the lift lock unlocking bolt to lower the

forks in emergencies.

After making repairs, tighten it appropriately.
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GENERAL

Arm pad

Attachment lever

Fork automatic leveling switch

Lever for fixing rotation of lever box
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Tilt Lever
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COMPONENTS
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MINI-LEVER BOX
REMOVAL - INSTALLATION

Removal Procedure

Remove the cover from the rotation lock lever and disconnect the connector.
Remove the bolt and remove the armrest with stand ASSY.

Remove the rotation lock lever. [Point 1]

Remove the armrest fixing knob, and remove the stand lower.

Remove the lever box fixing knob, and remove the stand upper. [Point 2]
Remove the lever box from the armrest.

OO g WN -

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
Apply MP grease on the sliding contact portion before assembly.

Point Operations

[Point 1]

Reassembly :
Adjust the position of the serrated portion to satisfy the
illustrated dimension. (Visual check allowable)
One serration notch moves the B portion by 6 mm (0.24 in).
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Flange nut

[Point 1]

Reassembly :
Match the clamp bracket hole with the protrusion in the lever
shaft, and turn the bracket as illustrated.

Reassembly :
Tighten the flange nut to adjust the grip operating force.
Confirm no movement by manually pushing and pulling the arm
pad. If it moves, tighten the flange nut further.
Tighten nut A to the specified torque.

T =14 N-m (143 kgf-cm) [10.3 ft- Ibf]
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DISASSEBLY - INSPECTION - ASSEMBLY

Disassembly Procedure

1 Remove the lever cover.
2 Disconnect the connector and remove each lever switch. [Point 1]
3 Remove the direction switch.

Assembly Procedure
The assembly procedure is the reverse of the disassembly procedure.

Note:
When the lift lever potentiometer, tilt lever potentiometer or attachment potentiometer is disassembled or

replaced, perform mini lever matching (see page 5-8).

[Point 1]
Disassembly :

Put tags showing connector numbers to the connectors.
Reassembly :

Connect the connectors by matching the numbers.
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MINI LEVER MATCHING

Note:
Before starting matching, be sure that the vehicle conditions are as follows:

1.
2.

All levers are in neutral positions.

The mini lever matching connector is connected.

Mini lever lamp

(o) () () (80 (87 [y

1IN
T A
N N D

N

Mini lever matching connector (black, one pole)

Fork automatic leveling switch

Mini Lever Matching Procedure
1. Turn the key switch to ON.

Note:

In case of initial matching, the mini lever lamp comes on for
two seconds and then blinks at intervals of one second. If
matching has been performed earlier, the lamp goes off after
lighting for two seconds.

2. Disconnect the mini liver matching connector.
The mini lever lamp blinks at intervals of 0.5 second.:

3. Turn the fork automatic leveling switch ON.
The mini lever lamp goes off after lighting for two seconds.
(Matching is completed.)

Note:
Check neutral setting of all levers again, and turn the fork

automatic leveling switch ON.

4.  Connect the mini lever matching connector and turn the key
switch to OFF.
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MINI LEVER TROUBLESHOOTING

Note:
Troubleshooting is the same except for the following:

¢ Delete the following item from the items for "No error code display”.

Delete: All material handling operations (all levers) disabled

For troubleshooting for this phenomenon, see the troubleshooting in the OPS section.
¢ Troubleshooting for the following phenomenon is changed.

Fork automatic leveling, backward tilting speed restriction and forward tilting angle restriction are invalid.
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Fork automatic leveling, backward tilting speed restriction and forward tilting angle restriction are invalid.

—| Related portion |

CN101 CN21
TAB REC REC TAB
Main harness
9 9 8 8
ECU SAS
1" 1 13 13 ECU
Body ground 23 23
CN101
TAB REC
13 13 CN106 CN122 CN125
REC TAB REC TAB REC TAB
CN102 Relay 15 | 15 15 | 15 3 | 3
ECU TAB REC Fork
13 | 13 3 | 3 4 | a 2 | 2 | automatic
eveling
switch
12 12 —{Body ground [ H{ 2 2 5 5 1 1
—| Condition for error detection I
*The automatic leveling switch simulation signal is not output (harness open circuit)
*The automatic leveling switch is open-circuited (harness open circuit)
*The SAS tilt control command is not output (SAS ECU defect)
Operate for forward tilting immediately after relief at the
maximum lifting height without load, and check if the NG Refer to SAS troubleshooting (automatic
operation is stopped upon forward lifting by about 1°. —— > leveling disabled).
(Slowly operate with the fork automatic leveling switch Check the tilt angle sensor operation.

turned to OFF.)

OK

Key switch: OFF

Disconnect CN101 and check continuity between
CN101(REC)-9 and CN21(REC)-8, between NG Main harness defect
CN101(REC)-11 and CN21(REC)-13, and between -

CN21(REC)-23 and body ground with a circuit tester.
[OK] Continuity, [NG] No continuity

OK

Key switch: ON

Check continuity between CN101(REC)-13 and body
ground with a circuit tester.

When the automatic leveling switch is ON:

[OK] Continuity, [NG] No continuity

When the automatic leveling switch is OFF:

[OK] No continuity, [NG] Continuity

iOK lNG

(A) (B)




(A)

(B)

Key switch: ON

Perform forward tilting, connect all connectors, and
measure the voltage between CN101-1 and CN101-2 with
a circuit tester.

[OK] 4 V or more during forward tilting

[NG] Less than 4 V during forward tilting

Perform backward tilting, connect all connectors, and
measure the voltage between CN101-1 and CN101-10
with a circuit tester.

[OK] 4 V or more during backward tilting

[NG] Less than 4 V during backward tilting

Key switch: OFF

Disconnect CN100, CN101, CN102 and CN 125, and
check continuity with a tester.

(REC) ~ (REC) OK NG
CN125-3 ~ CN101-13 Continuity No continuity
CN125-1 ~ CN102-13 ) T
CN125-2 ~ CN102-12 0 )
CN125-1 ~ CN125-2 No continuity Continuity
CN125-2 ~ CN125-3 ) T
CN125-3 ~ CN125-1 0 )

\LOK lNG

SAS ECU defect Mini lever ECU defect

lOK

Fork automatic leveling
switch defect

\LNG

Harness defect
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CONTROLLER SEQUENCE
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CONNECTOR LAYOUT

COMBINATION METER

MINI LEVER ECU

CN12 CN102 CN101  CN100
TAB [ 7AB | TAB | TAB |
REC | Rec | Rec | Rec |

I

SAS CONTROLLER
CN21

| TAB I TAB |

| REC I REC I

ATTfF (3,4WAY)

CN113 I CN103 T | T |
REC REC
TAB TAB
| | | | | -
ON/OFF  RAISE LIFT TILT ATTH ATT2
soL BACKWARD!

OIL CONTROL VALVE

TILT
LOWER LIFT FORWARD ATT1 ATT2 '
TAB
REC

CN104 1 1

TAB TAB
REC REC

CN38 | | o110

SAS RE-SETTING | MINILEVER
CONNECTOR MATCHING OPS ECU
CONNECTOR TAB

REC | cN45

SHIFT SW

CN105 CN106 CN125
TAB REC E’ @

FORK AUTOMATIC
LEVELING SW

REC |2
TAB

TILT POTENTIOMETER

—O SEAT SW Tk
|+

CN130 CN128

ATT1 POTENTIOMETER

REC

TAB

REC
A

REC
TAB

ATT2 POTENTIOMETER

O|lm
mig —© LIFT POTENTIOMETER

CN122

Note:
Connector Nos. are only the mini lever, and they do not agree with the SAS and OPS connector Nos.
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CONNECTOR DIAGRAMS

CN21
| —
B2l glel7]l6lslala]?|? 1]2|3|4|s5|6|7|8]|9]|10]11]|12]13
2625|2423 |22 (21 |20|19|18|17| 16| 15| 14 14 (15|16 (17 (18|19 (20|21 |22 |23 |24 |25 |26
TAB REC
CN38
TAB REC
CN102 CN101 CN100
13|12|11|10| 9|8 |7 |6|5|4]|3]|2]1 8|7 |6|5|4|3|2|1]| |11|10|9|8|7|6|5]|4]|3]|2]1
2625|2423 |22 |21 |20 |19| 18|17 |16]| 15| 14 1615|1413 [12]11 |10 9 22|21 (2019|1817 |16| 15|14 13|12
TAB
CN102 CN101 CN100
| — I_E_l | —
1l2(3|4|5|6|7|8|9|10]11|12(13] |1]|2|3|4|5|6|7|8] |1]|2|3|4|5|6|7]|8]|9]|10]11
14 15|16 |17 |18 (19|20 |21 | 22|23 |24 |25 26 9 |10|11|12]|13|14| 15|16 1213 (14| 15|16 |17 | 18| 19|20 |21 |22
REC
CN103,CN104
A
43|21 12|34
8|7|6|5 5|6|7]|8
TAB REC
CN105,CN130




CN110
TAB REC

CN126, CN127, CN128, CN129

S w— /\
((2eE) O
TAB REC

CN45

32|31|30(29(28|27|26|25|24(23|22|21|20{19(18(17

o e e e e e e e e o e e e o e

CN60, CN113
. e
TAB REC
CN125

TAB REC

-
N
w

5(6|7|8|9(10{11|12|13]|14[15

16

17(18(19]20|21(22|23|24|25|26|27|28|29|30(31

32

REC

CN106, CN122

OOONO 00\
(18141312 0X 9 X8 X7)

JOOORNOGON
(XX aas)

TAB REC
CN12
| ]
[13[12[11]10] 9 [8]7] [6[5]4]3][2]1] [112[3]4]5]6] [7[8]9]10[11]12]13]
i LI L g LI L
TAB REC
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RE-SETTING

Re-setting of the mini-lever specification vehicle is possible either by the hour meter and the lift lever or by the plug-

in analyzer.

For the method by the plug-in analyzer, refer to page 15-40 in repair manual No. CE026.
This manual describes the method by the hour meter and the lift lever.
Refer to page 15-21 in repair manual No. CE026 for the standard vehicle conditions for the re-setting operation.

SAS Re-setting connector
(White, 2-pole)

U

|

Lift lever

RE-SETTING PROCEDURE (VEHICLE WITH
MINI LEVER)

Note:

Turning the key switch ON (or starting engine) after
disconnecting the re-setting connector causes an error (error
code 41) to be displayed and stored to the controller, for
which care must be taken.
1. Turn the key switch ON (or start the engine).
2. Disconnect the re-setting connector (white color).

(1) The hour meter display reads "SET" and the SAS lamp

turns ON.

Note:

Upward lift operation is disabled after re-setting connector
disconnection until the end of re-setting. (Downward lift
operation is possible).

3. Operate the lift lever for 2 seconds or more in the up
direction until the re-setting mode (SET1) is displayed.
4. Display the set number subject to the re-setting.
(1) Set number display changes sequentially each time the lift
lever is operated (for less than 2 seconds) in the up
direction.

Note:

Be careful since re-setting starts if you operate the lift lever in
the up direction for two seconds or more.

Set No. Object of re-setting
SET1 Fork stop position with automatic leveling
SET2 Forward tilting limit position and no-load standard load

SET3 Tires in straight traveling position
SET4 ! -

"1: Indication may be made but actually it is not used.

5. Set the sensor of the display set number to the standard
state (or check if it is in the standard state). (See page 15-21
in the Repair Manual (No. CE026))
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O indication

-.l

(]
1=

|

H indication

-.l

-
(|
[}

|

6. Execute re-setting by operating the lift lever for 2 seconds or

more in the up direction.

O indication: Re-setting is completed. (SAS lamp starts to
blink)

H indication: Check for the sensor abnormality,
disconnection of the harness and the short-
circuit since the signal voltage value is outside
the re-setting rang. (Read the troubleshooting
section.)

Note:
¢ For re-re-setting, repeat Step 6.
e To make a separate re-setting, repeat Steps 4 to 6.

7. Connect the re-setting connector and turn the key switch
OFF.
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CUSTOMIZE

Customize operation of the mini-lever vehicle is possible either by the hour meter and the lift lever or by the plug-in

analyzer.

Refer to page 15-42 in repair manual No. CE026 for the method by the plug-in analyzer.
This manual describes the method by the hour meter and the lift lever.

Caution:

When the customize is changed, maintain the caution label of "CAUTION FOR OPERATION."

SAS Re-setting connector
(White, 2-pole)

CUSTOMIZE PROCEDURE (VEHICLE WITH
MINI LEVER)

Note:

Turning the key switch ON (or starting engine) after
disconnecting the re-setting connector causes an error (error
code 41) to be displayed and stored to the controller, for
which care must be taken.

1. Turn the key switch ON (or start the engine).
2.  Disconnect the re-setting connector. (white color)
(1) The hour meter display reads "SET" and the SAS lamp
turns ON.

Note:

Upward lifting is disabled after re-setting connector
disconnection until the end of customize operation.
(Downward lift operation is possible).

3.  With the tilt lever kept operated for 5 seconds or more in the
backward tilt direction, operate the lift lever in the up
direction until the option set mode (OPT1) is displayed, and
then return both levers.

4. Display the option number to change the option set.

(1) The displayed set No. changes each time the lift lever is
operated (for less than 2 seconds) in the up direction.

Option No. Control name
OPT1 Mast forward tilt angle control
OoPT2* -

— ()
When invalid (@ I‘-m 'I L’f{: S;/_t)
When valid (@ F“‘ Jb

*: Displayed but not in use.

5.  When the lift lever is operated for 2 seconds or more in the
up direction until the SAS lamp blinks, the display changes
from y to n (y—n) or from n to y (n—y).

y: Control valid
n: Control invalid

Note:

Upward lifting is disabled after re-setting connector
disconnection until the end of customize operation.
(Downward lift operation is possible).

6. Connect the re-setting connector and turn the key switch
OFF.

7. Perform the maintenance of caution label.
If the control is invalidated:
Remove the pertinent validation indication to replace with
invalid indication.
If the control is validated:
Replace the caution label to indicate valid control.



TROUBLESHOOTING

Troubleshooting is described only for the portion changed by adoption of the OPS.

List of Reference Pages for Error Codes and Sub Error Codes

Without analyzer (SST) With analyzer (SST)
Error code Error description Page Error code Error description Page
63-1 Tilt lever switch simultaneous ON 6-6
63-2 Forward tilt switch short circuit for 2 6-6
63 Tilt lever switch abnormality 6-6 minutes
63-3 Bgckward tilt switch short circuit for 2 6-6
minutes
64 Tilt solenoid abnormality 6-8 64-1 Tilt solenoid abnormality 6-8
List of Pages to Be Referenced by Phenomenon
Page to be referenced
Description
Without analyzer With analyzer
The active mast rear tilt speed control is not regulated, or the
- . 6-10 6-13
backward tilting speed is always slow.

See "Mast forward tilting fails." section in OPS

The mast does not perform front tilt. Troubleshooting.

Active mast
function
controller
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TROUBLESHOOTING BY ERROR CODE

® Error code 63 (Tilt lever switch abnormality)

® Error code 63-1 (Both tilt lever switches ON at the same time)
® Error code 63-2 (Forward tilt switch 2-minute short circuit)

® Error code 63-3 (Backward tilt switch 2-minute short circuit)

Related Portion

CN1-10 (MF, Forward tilt switch) CN45-22
ko CN45-21 _
S - it swi 5
g 2 8 CN1-9 (MR, Backward tilt switch) E,:J EuJ CN46-10 CN45-20 5
© || CN1-23 (E02, SW-GND) Hlx CN45-17 e ?E 5
2 () =-mmmm -2 =3
% CN45-24 2
@)
\\ CN45-25
CN34-1 -
CN34-2 F0|_'ward tilt
® O switch
1 W <C| CN34-3 -
2 Backward tilt
switch
CN34-4
Estimated Causes:
® Connector contact defect @ Backward tilt switch defect
@ Harness defect ® Tilt switch installation defect
® Forward tilt switch defect ® Controller defect
Error code 63
Check CN1, CN45 and CN46 for any disconnection or internal NG After correction, check the indication
wetting. by the SAS lamp. *
OK NG
Inspection 1: OK
Check the wiring between the tilt lever switch and the OPS controller SAS controller defect
for continuity.
NG
Inspection 2: NG
Check continuity between CN1 and CN45. Harness defect
OK
Perform troubleshooting for error code 2 for the OPS controller. For
this defect, the SAS lamp blinks instead of the OPS lamp.

* After the ignition switch is turned ON, make sure that the SAS lamp is lit upon tilting forward and backward. Make
sure that the 2-minute waiting SAS lamp blinks when the tilt lever is on the neutral position.



Inspection 1:

Check continuity through the tilt lever switch wiring.

Turn the key switch OFF and disconnect CN1.

|==51

n
11

n n
2[3[4]5]6[7[8]9toj11]12[13]

L4

1516

17]18[19]20]21]22]23]24]25]26]
tr

Standard: CN1 (REC)
. Lever at neutral Lever at forward | Leveratbackward
Circuit tester o . o . o
position tilt position tilt position
L CN1-10 (+) ~ CN1-23 (-) No continuity Continuity No continuity
Digital type
CN1-9 (+) ~ CN1-23 (-) No continuity No continuity Continuity
CN1-10 (-) ~ CN1-23 (+) No continuity Continuity No continuity
Analog type — — —
CN1-9 (-) ~ CN1-23 (+) No continuity No continuity Continuity
Inspection 2:
Check continuity between CN1 and CN45. —
Turn the key switch OFF and disconnect CN1 and CN45. HRENERHEENNEE|
[14]15]16

Standard:

CN1-10 ~ CN1-9

CN1-10 ~ CN1-23

CN1-9 ~ CN1-23

Between CN1-10 and frame
Between CN1-9 and frame

: No continuity
: No continuity
: No continuity
: No continuity
: No continuity

[17]18]19]20[21]22]23]24]25]26]
1

CN1 (REC)

n__n [ n Iy
1[2]s]4]5]e[7]s o101 12lta14]15[16

17gf10]20l21]22]23]p4lzs]26 27]26[20]30]31]32

CN45 (REC)
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® Error Code 64 - 64-1 (Tilt solenoid abnormality)

Related Portion

CN1-13 (TILT, Tilt solenoid) CN45-5
3
°
5 Olg| £
= | <C
£ |alo CN45-29 | |F g
= L
s |Z|¥ CN45-30 E
o
<
) CN45-12
CN1-24 7= CN12-1
(E1, main GND) CN46-8 |3 Tilt solenoid
m|O Yl
<|w ?I CN12-2
L CN46-9 il
(E3, body ground)

Estimated Causes:

® Connector contact defect ® SAS controller defect
@ Harness defect @ OPS controller defect
Check CN1, CN45 and CN46 for any disconnection or internal NG After correction, check the indication
wetting, and disconnected the body ground. by the SAS lamp.*
OK NG
Inspection 1: NG
Check continuity between CN1 and CN45. Harness defect
OK
Inspection 2: NG
Measure the resistance between input pins of OPS controller. OPS controller defect
OK
SAS controller defect

* After correction, check the indication by the SAS lamp.

Start the engine and operate for forward and backward tilting to check if the SAS lamp blinks.
The SAS lamp must not blink.
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Inspection 1:

Check continuity between CN1 and CN45.
Turn the key switch OFF, and disconnect CN1 and CN45.

Standard:

¢ Discontinuity check
CN1-13 ~ CN45-5: Continuity DEBOEEUBE B ET
CN1-24 ~ CN45-29: Continuity 17]1819[20[21]22]23]24[2s]26]27]28[20[30]31]32
CN1-24 ~ CN45-30: Continuity CN45 (REC)

e GND fault check
CN1-13 ~ CN1-24: No continuity

¢ +B shorting check [112]3[4]s fﬁ 9[10]11]12]13]
CN45-5 ~ CN45-32: No continuity [14[15]16]17]18]19]20[21[22]23]24]25] 26
A . CN1 (REC)
e |Ignition line shorting check
CN1-13 ~ CN1-11: No continuity
Inspection 2:
Measure the resistance between input pins of the OPS controller. —
Turn the ignition switch OFF, and disconnect CN45. [12]s 4[5 el 78 oT0111213]
[14]15]16[17]18[19]20[21]22]23]24]25] 26
Standard: CN1 (REC)

CN45-4 ~ CN45-31: Approx. 800Q (at 20°C)
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TROUBLESHOOTING BY PHENOMENON

® The active mast rear tilt speed is not regulated, or the backward tilting speed is always
slow.

Related Portion

Active fork leveling switch
S
CN1-8 (MN Tilt knob SW) CN33-1 <
2]
[ D
2 =
© miO Ol|lm =
£ |E|E | £\E>
X
o CNi-23 (E02 SW-GND) CN33-2 (f S
2
5
<
CN1 CN33
Lifting height switch

CN1-23 (E02, SW-GND) CN3-3 CN31-1 |5

5 (MHA1, Lifting §

5 @ Q CN1-3 height sensor 1) Eg Q CN3-7 CN31-2 @ QL 5

T jF|x | =l Q

8 (MH21, Lifting 5

CN1-4 height sensor 21) CN3-4 CN31-3 || £

£

CN31
CN1 CN3
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Without
analyzer

NO

Stopping with automatic
leveling occurs when tilted
forward (without pressing
the automatic leveling
switch) when the fork is
raised to approx. 500 mm
(19.6 in) without a load.

| YES

J

Stopping with automatic
leveling occurs upon
automatic leveling switch
operation when the fork
is raised to approx.

500 mm (19.6 in) without
a load.

NG

OK

Check connectors CN1 and
CN33 for disconnection or
internal wetting.

NG

OK

Check if the backward
tilting speed is normal after
the repair.

| NG

Inspection

Check the automatic
leveling switch wiring for
continuity.

OK

NG

Inspection 2

Check continuity of the
automatic leveling switch
alone.

NG

Controller defect.

OK

Inspection 3
Check continuity between
CN1 and CN33.

NG

Automatic leveling switch
defect.

OK

CN33 connector defect.

Inspection 4
Check continuity of the fork
height switch alone.

OK

Harness defect.

NG

Fork height switch
abnormality.

Perform troubleshooting
for "The mast backward
tilting speed is always slow
or unrestricted". (P. 1-58).
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Inspection 1:
Check continuity of the active fork leveling switch wiring. —
Key switch OFF, CN1 disconnection. IBENEE0EEERDEE|
[14[15]16[17]18[19]20]21 22123!‘24|25 26]
Standard: CN1 (REC)
Active fork leveling switch free Active fork leveling switch
depressed
CN1-8 ~ CN1-23 No continuity Continuity
Inspection 2:
Check continuity of the active fork leveling switch only.
Key switch OFF, CN33 disconnection. -
Standard: .23
Active fork leveling switch | Active fork leveling switch CN33 (TAB)
free depressed
CN33-1 ~ CN33-2 No continuity Continuity
Inspection 3:
Check continuity between CN1 and CN33. —
Turn the key switch OFF and disconnect CN1 and CN33. IBENEE0EEERDEE|
[14[15]16[17]18[19]20]21 22123!‘24|25 26]
Standard: CN1 (REC)
CN1-8 ~ CN33-1: Continuity -
CN1-23 ~ CN33-2: Continuity
CN33 (REC)

Inspection 4:

Check continuity of the lifting height switch only.
Key switch OFF, CN31 disconnection.

Standard:

Low lifting height

High lifting height

CN31-1 ~ CN31-2

Continuity

No continuity

CN31-1 ~ CN31-3

No continuity

Continuity

CN31 (REC)
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With analyzer

OK

Inspection 1
Check the output signal of the
active fork leveling switch.

NG

Check for slip off of the CN1
and CN33 connectors.

NG

OK

After correction, check the
backward tilting speed.

|NG

Inspection 2
Check continuity of the active
fork leveling switch wiring.

OK

NG

Inspection 3
Check continuity of the individual
active fork leveling switch.

NG

CN1 connector or
controller defect

OK

Inspection 4
Check continuity between
CN1 and CN33.

NG

Active fork leveling switch
defect

OK

CN33 connector defect.

Inspection 1

Check the output signal of the active fork leveling switch.
Turn the key switch ON (with the engine in stopped state).

|

Inspection 5
Check the output signal of
the lifting height switch.

OK

Harness defect

NG

Inspection 6
Check continuity of the
individual lifting height switch.

NG

Perform troubleshooting
for "The mast backward
tilting speed is always slow
or unrestricted". (P. 1-58).

OK

Controller defect.

Lifting height switch defect

Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU — MAST DATA

Standard:
Active fork leveling | Active fork leveling MASTDATA — (2/2)
switch free switch depressed T EWD  OFF
HElGII‘l('INoSBW1 OFFON
KNOB OFF SW21 OFF
SW22 OFF

SAVE

Yalo
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Inspection 2:

Check continuity of the active fork leveling switch wiring.
Key switch OFF, CN1 disconnection.

Standard:
Active fork leveling switch | Active fork leveling switch
free depressed
CN1-8 ~ CN1-23 No continuity Continuity
Inspection 3:

Check continuity of the active fork leveling switch only.
Key switch OFF, CN33 disconnection.

Standard:
Active fork leveling switch | Active fork leveling switch
free depressed
CN33-1 ~ CN33-2 No continuity Continuity

Inspection 4:

Check continuity between CN1 and CN33.

Key switch OFF, CN1 and CN33 disconnection.

Standard:

CN1-8 ~ CN33-1: Continuity
CN1-23 ~ CN33-2: Continuity

Inspection 5:

Check the output signal of the lifting height switch.

Turn the key switch ON (start the engine).
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU — MAST DATA

Standard:

. . = n

[1]2[3]4]5]6[7]8]9to11]12]13]

|14[15]16[17]18[19]20]21[22]23]24]25]26]
tr

CN1 (REC)

CN33 (TAB)

=]

n__n A n
[1]2]3]4]5]6]7]8 ]9 ioj11i2[13]

[14]15[16[17[18]19]20[21]22]23]24]25]26]
tr

CN1 (REC)

=

CN33 (REC)

When the fork height is 500 mm (19.6 in). the LIFTING HEIGHT output shall be as follows:

SW1: ON
SW21:0FF
SW22:0FF

Inspection 6:

Check continuity of the lifting height switch only.

Key switch OFF, CN31 disconnection.

Standard:

MAST DATA  (2/2)
TILT FWD  OFF
BWD  OFF

KNOB OFF
HEIGHT SW1 ON
SW21 OF

SAVE

F
SW22 OFF

-
MM

Low lifting height

High lifting height

CN31-1 ~ CN31-2

Continuity

No continuity

CN31-1 ~ CN31-3

No continuity

Continuity

(@80,

CN31 (REC)
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CONNECTOR LAYOUT (SAS, OPS)

.
|
|
|
|
|
! OPS BZR
|
|
|
i
|

STRG SSR ‘
"

CN3
—= N43
CN41|CN42 CN21 REC
TAB

O T/C RLY SHIFT SOL RECCN‘12 CN34
(T/IC R/B)

ILT TILT SW1

-—-—-
I
I
COMB MET |
HOUR MET |
SAS LP MAST SW1|
SWN LOCK LP ,
OPS LP SHIFT SW |
CN53 .

REC

/ CN31 |

! OPS LAMP

RLY(OPS LAMP R/B)

CN27

TILT AGL
SSR

CN47
T
soL TILT SW2 '

CN48
OPS ECU g UNLOAD
soL
[ReC]
DIODE A
‘ DOWN  LIFT
LOCK sw
‘ ()SEAT sw SoL
SAS-LAMP RLY
TAB ] CN
(R/B) CNEO
FR LWR
W/H
/
CN7 /
CN11 CN23 ;
J/
O o g
N e
S 7
SWN TIRE AGL
N SoL SSR e
\\ ,/
~_ _—
~_ _—
~— —_—
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CONTROLLER SEQUENCE (SAS, OPS)

" S§(7.5A) &
O |
| [ee]
T
Q T/C SYSTEM
Lot 61 o = ECU-IG(7.5A) | |==—= == m - —_—)——— e —— e —- 1
o S N, SHIFT LEVER
O L 1
© I_ GAUGE(10A) i | S[EFT]
M o = H 5 5 H Table 1
@ ECSU-B(MA) y | 0|| Oﬂ | A
o o i i o) (MH1) | (E02)0 o (MH1)
T/CFR T/C RR H o @ O_a:z(wmzn o(MH21)
! 4
1 | RELAY RELAY | . LE: s T  MH22) o(MH22)
- g | o8 |l] iz
1 | L F:3 :
= - L 55 X .
! 5[FT1 7LET1] | jonris 2 2 & "1 SAS spec. 1SAS less spec.
| o JOINT4| | o [JOINT3 | “1: "SAS less spec.” has not been applied to your destination.
1 % %) 1
| = X || 2.lE| & |
' S o i
D2 PEDAL ! — | DIODE[A H
_________________________ -
| | Eal| 4| |
! I 1 — 3 i !
| pIREcToN[ P ] DIRECTION 1 1EF] = 8 | (PR [e[FFT
; SWITCH FR o SWITCHRR| ! — ! sAss§ystTEM |
. ] N _
I [FT1]4 [T r o ol Z g = o S 9 9 2 w
DX g g S9Q - — m !
i e ! €3 & 8 :FF55 37 3ol . |
- sl | | T ° o —ieig|i 5 B8 g . i
| o 2 [ | BC wjuf G o O See Table1. 55 i
- EIN 3 E | OPS CONTROLLER | =9l ||, 2 8o g8 74 B -
| spicerr & i Erin A ot AR - fat fd 2] f5 Lizs T I e | e |
STARTER BOIN' TS ——-T--—--T--To-Too ™ z 52 '
! RELAY N/O RELAY i a 2111 oo 28656 -+
| NO.1 ' | | b Tﬁ T 2lel B | % oo 9 2| stz ||| W/SPLICE 22 $3 28 I I
— I @) o [o} [o} (o} O N1 > N u-l 0C| (-')l w 1 T T ] !
i [FT1]2 = . L LIJ| 1%} 1%} 1%} = L X Ok - I ‘L 6 I
. 3[FT2] 6[FT2] I o[FF1 \_QB H J o :(I) 5 |[FS2] 1
— o - |
s g | e : It 0 [Ofksd | 2| |ok = |
1 W/SPLICE 1 9 SENSOR |1 =2 YAW RATE
| SwiTCH TIC FR T/IC RR ' I ] | i | 2 YAW RAT |
H RELAY RELAY | I . : @ [MFA] N + i
! - I = | i<
' _ J é J é | = - - 7] .
| | | I T ] L] L) OPS BUZZER | 7 [IMFT] |
170 = 1 [MFT] 1
i 1E03 Eoz)g é% r:'g | L x = ~ O N N ny << <<+ E I
T 7[FT1 N = - = 5 85
i " T | 25 25 g o8| £ EE 22 BRUEINE ff %7 fF °C |
] | o o
' E JOINT4 E JOINT3 | 2 §8 2 i L T____________J i
1
! S 2 I o ; i SAS CONTROLLER -
| tolel & Lifel & i z | | |
- 53 53 | sl || A, o - '
| ’ - | Mt s e 5l 5 EEE : 2 5 gp Be ||
i J_ ! i e E ZL O X T T % ) [= o n an i
L ! .
i = DIODE A : i | |
T 1
i ol 4| | | i i i, |
i 1@? £ E'Fll CHKR i L [Fs2] i
= 1
| = SPEED
H TR r o | ! - Yy Logo) SENSOR |
I E né Z g H ¥ TRG | I
H | zH ! SAS-LAMP STEERING SWING i
L _____OPSCONTROLLER __ __: 5> SiL | RELAY ¢ SOLENOID  SOLENOID ]
:)<Zf IG \-Qﬁﬁf‘l_':h AN N
= 1 T e~} —S}{{COMBINATION METER
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RELAY [ 17 ° LAMP WARNING INDICATOR
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CONNECTOR DIAGRAMS (SAS, OPS)

CN1
| —
1312111ho[9[8[7]6]5]4]3]2] 1121345678 ]9 oj11 12113
262524 (2312221201918 |17 [16 |15 [14 14[15/16 [17 18|19 (20(21|22 (23|24 |25 [26
TAB REC
No] C J No|] C J
1 5PRS 1] G- CN3-1
2 SIL 2| Vv CN46-3
3 MH1 3] L- CN3-7
4 MH21 4| L-B CN3-4
5 MH22 5[ - -
6 SW2 6 [LG-B CN44-23
7 SW1 7| LG CN35-1
8 MN 8 | P-G CN33-1
9 MR 9| YB CN45-21
10 MF 10 Y CN45-22
1 IG 11| B-R| WI/SPLICE-Y(IG)
12 TLT2 12] - -
13 TLT1 13] L- CN45-5
14 5MA 14[ GR CN27-1
15 5T 15| P-B CN4-6
16 YR 16] - -
17 MA 17] Y-G CN27-2
18 PRES 18] G-Y CN3-2
19 - 19 - -
20 T 20| G-W CN4-5
21 SA 21| - -
22 EO01 22| BR- W/SPLICE-A
23 E02 23| BR- W/SPLICE-A
24 E1 24| W-B| BODY EARTHO05
25 SWN 25| L-B CN4-7
26 STRG 26| L-W CN6-11
CN2
8|7|6|5|4 211 1]2 4|5|6|7]8
16[15 14 [13[12[11[10| 9 9 11011121314 15]16
TAB REC
No.| C J No.| C J
1 RLY 1] L-w CN5-11
2 - 2| - -
3 HRM1 3| V-G CN41-4
4 SPD+ 4GB CN22-1
5 SPD- 5 [G-R CN22-2
6 SS1 6 | YR CN21-3
7 SS2 7 [v-w CN21-4
8 5SA 8| - -
9 ouT1 9 [LO CN42-9
10 SPDF 10| P-B CN6-5
11 HRM3 1] P-L CN42-12
12 HRM2 12] V-R CN41-3
13 SPD 13] P- CN6-7
14 SSC 14[LG-B CN21-5
15 YB1 15[ - -
16 TRG 16| L-B CN44-14




CN3 (MF1)

CN4 (FS2)

REC REC
No. No.| C J No. No.| C J
1] G CN1-1 1] G CN26-3 1 1] YB *
2 [ GY CN1-18 2 [ GY CN26-2 2 2 [BR-W JOINT 1
3| BR W/SPLICE-A(E) 3 [BR-W CN31-1 3 3 [Gw CN45-23
4 [ LB CN1-4 4] LB CN31-3 4 4| BR CN1-22
5| BR W/SPLICE-A(E) 5 [ BR CN26-1 5 5 [G-w CN1-20
6 - - 6 - - 6 6 | P-B CN1-15
71 L CN1-3 7L CN31-2 7 7] LB CN1-25
8| - - 8| - - 8| - - 8| - -
Note:
o *: Terminal not related to SAS and OPS.
e Parenthesized connectors are used
also for other functions than SAS.
For function other than SAS, see the
electrical wiring diagram in Section 7.
CNS5 (EF2)
No.| C J No.| C J
1| RL * 1| RL *
2 [ RB * 2 | R-B *
3 [RW * 3 [RW *
4| GY * 4| GY *
5 [ RY * 5 [ RY *
6 W * 6 wW *
7 [LG-B * 7] LG *
8 | W-B [ BODY EARTH 05 8 | W-B [ STARTER RLY(-S)
9 [W-R CN45-32 9 [W-R F=ECU-B
10| P-G CN41-1 10| P-G | SAS-LAMP RLY(B)
1] LW CN2-1 11| L-W _[SAS-LAMP RLY(+S)
12| W-B | BODY EARTH 02 12| W-B CN14-2,*
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CN6 (EF1) CN12

No] C J No] C J
1] R Phorting: (+) 1 [GRR CN45-12
2| B Phorting: (-) 2 | W-B | W/ SPLICE-Z (E)
REC
No. No.| C J
1 1| B- * CN14
2 2 | B-W *
3 | B.R | WI/SPLICE-Y (IG) 3 | BR [F=ECU-IG () =
4 | BW * SAS-LAMP RLY (-S)
5| P-B CN2-10 4 | BW - A
6 | B-Y * 5| - -
7| P- CN2-13 6 | B-Y * REC
8 L CN53-6 7 _ _ No. C J No. C J
9 [W-B |oPSLAMPRLY | [8] L F=SFT 1] LW CN6-11 1 Phorting: (+)
10 W-L * 9 | W-B | SAS-LAMP RLY (L) 2 | W-B CN5-17 2 Phorting: (-)
1] LW CN1-26 10 | W-L *
1] LW CN14-1
CN21
s W ull
CN7 (LS1) B ] 1] B
6|5[4]3 3|4]5]6
TAB REC
No.| C J No.| C J
1 - 1G(12V) 1 [ B-R | W/ SPLICE-Y (IG)
2| - GND 2 | BR- | W/ SPLICE-A (E)
3| - 551 3| YR CN2-6
4| - S52 A CN2-7
REC 5] - SsC 5 LGB CN2-14
No. No.| C J 6 - * 6 - *
1| PB CN4-6 1] P- CN23-1
2 [GW CN4-5 2 [ GW CN23-2
3 | BR- CN4-4 3 | W-B | CN23-3,CN24-1
4| LB CN4-7 4| LB CN11-1
5 | W-B | BODY EARTHO3 5 | W-B CN11-2 CN22
6| - - 6| - -
7] - - 7] - -
CN11 No] C J No] C J
1 +S 1] GB CN2-4
2 S 2 | GR CN2-5
C J No] C J
- Phorting: (+) 1| L-B CN7-4
- Phorting: (-) 2 | W-B CN7-5
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CN23
A CN33
*.
1
TAB REC
No.| C J No.| C J No. No.[ C J
1 - [Sensor power supply| 1] P- CN7-1 1| BR 5V or GND 1| P-G CN1-8
2 - Sensor output 2 |G-W CN7-2 2 | BR GND or 5V 2 | BR W/SPLICE-A
3 - Sensor GND 3 [W-B CN7-3
CN34
CN26
TAB
No.| C J
No. No.
; - %ﬂ%gﬁ&? 1| R |Forwardtitside (+) | [ 1 |P-G CN45-25
3 . Voo power supply 2 | BR | Forward tilt side (-) 2 BR-W JOINT 1
3 | R |Backward tilt side (+) 3 | P-L CN45-24
4 | B _|Backward tilt side (-) 4 BR-W| JOINT 1
CN27
. CN35
@86 2
o) o
TAB REC TAB REC
No.| C J No.| C J No.| C J No.| C J
1] - Power supply 11 G CN1-14 1 |BR- 1]LG- CN1-7
2 - Sensor output 2 | Y-G CN1-17
3 - GND 3 | BR W/SPLICE-A
CN31
REC
No.| C J
1 [ BR COM
2| W NC
3| R NO
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CN37
_
a0 ae
TAB REC
No.[| C J No.[ C J
1| PG CN5-10 1| L-W CN43-1
2 | W-B BODY EARTHO02 2 1 Y-B CN41-6

CN41
[1T2T3T4]5]6] |78910111213|
I-|_I —_d I—'_'

REC
No.| C J
1| P-G CN5-10
2 [ YR *
3| VR CN12-2
4 | V-G CN2-3
5 - *
6| YB CN37-2
7 | W-B_| BODY EARTH02
8| V- *
9 R
10[LGR *
|- B
12| _G__|OPS-LAMP RLY (B)
13 Y- -
CN42
| ‘

[1]2]3]4a]5]6] |7]8]9 |10[11]12]13]
I-|_I —_d I—'_'
REC

No] C J

1 B B

2 [LGB -

3 | W-B | BODY EARTH02
4 [RW -

5 - -

6 | R-G -

7| YB -

8| R- -

9 [ L-O CN2-9

0] - -

1] G- -

12| P-L CN2-11

13| W-B | BODY EARTH02

CN43
TAB REC
No] C J No] C J
1] B GND 1w SAS relay
2 R Power supply 2 | R-G Fuse
CN44
.
ST le]l]
7|8]9]  [10[11][20 1]
12[13[14](15) [16[17] [21] | 22]23
REC
No.| C J
1] v JOINT 2
2 - *
3 |BR-W| BODY EARTHO02
12| B-R_| W/ SPLICE-Y (IG)
13 )
14| LB CN2-16
22| BR_| W/ SPLICE-A ()
23| LG-B CN1-6

SAS Lamp relay (Base side)

3(B)
5
11412
+S) (L) |(-S)
\%
No.| C J
1| LW CN5-11
2 | B-R CN6-3,F=ECU-IG
3| PG CN5-10
4 | W-B [STARTER RLY(-S),CN6-9
5 - -
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CN45
n 0 1 m [
1611514 (13 |12(11|10( 9|8 |7 |6 | 5|4 | 3|2 |1
e e e e e e e e e B e e e e
321(31130(29 (28 |27 (26|25 (24 |23 (22121 |20({19|18 {17
e e e e e e e e e e
M M — 1 M [
1121314 (5|6|7[8|9(10|11(12[13|14(15|16
17 118 119(20121 (22 (23|24 (25|26 (27 128 |29 |30(31 |32
<<l
TAB REC
No.| C J No.| C J
1 SIL 1 V CN46-3
2 - 2 - -
3 DRF 3| G-R CN46-1
4 DRR 4 R CN46-11
5 TCON 5 L CN1-13
6 - 6 -
7 - 7 - -
8 RYLP 8 O |OPS-LAMP RLY (-S)
9 BZO 9 | W-G CN51-2
10 RYF 10 G T/C FR RLY (+S)
11 RYR 1| Y-R T/C RR RLY (+S)
12 SOL3 12 | GR-R CN12-1
13 SOL2 13| GR-L CN48-1
14 SOL1 14 | GR-G CN47-1
15 1G 15| B-R CN46-5
16 1G2 16| B-R CN46-4
17 EO03 17 | BR-W CN46-6
18 - 18 - -
19 - 19 - -
20 TGND 20| BR CN46-10
21 TRO 21| Y-B CN1-9
22 TFO 22 Y CN1-10
23 DMI 23| G-W CN4-3
24 TRI 24| P-L CN34-3
25 TFI 25| P-G CN34-1
26 DOWN 26| P-B CN49-1
27 - 27 - -
28 - 28 - -
29 E3 29| W-B CN46-9
30 E3 30| W-B CN46-8
31 E2 31| W-B CN46-2
32 BATT 32| W-R CN5-9
CN46
514)3)2 2 314 )5
10)@)@)@)& (6)(7)(8)(9)(1 0)11)
REC
No.| C J No.| C J
1 G-R CN45-3 1 G-R T/C FR RLY (B)
2 | W-B CN45-31 2 | W-B BODY EARTH10
3 V CN45-1 3 V CN1-2
4 | B-R CN45-16 4 | B-R W/SPLICE-Y (IG)
5| B-R CN45-15 5| B-R W/SPLICE-Y (IG)
6 |[BR-W CN45-17 6 |BR-W| T/C RRRLY (-S)
7 - - 7 - -
8 | W-B CN45-30 8 | W-B W/SPLICE-Z (E)
9 | W-B CN45-29 9 | W-B W/SPLICE-Z (E)
10| BR CN45-20 10| BR W/SPLICE-A (E)
11 R CN45-4 11 R T/C RR RLY (B)
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CN47 CN52 (FT1)

No. No.| C
1 1 |GR-G CN45-14 N1°- Y?R J N1o. Y<_3R J
2 2 | W-B | W/ SPLICE-Z (E) G _ T -
3| LB * 3| RY *
41 L * 4 | G-wW *
5| LW CN54-1 5 | LW | T/C FRRLY (L)
CN48 6| - - 6| - -
7 | LR CN54-2 7 | LR | T/ICRRRLY ()
i 8 | W-B | WJ/SPLICE-F (E) 8 | W-B | BODY EARTHO2
TAB REC CN53
No.| C J No.| C J
1w 1| GR-L CN45-13 (LH SHIFT LEVER)
W - 2 | W-B | W/SPLICE-Z (E) (MINI LEVER)
1 I
[1/2(3|4|5[/6|7|8[9]
CN49 [10{11[12[13[14{15|16[17|18|
(RH SHIFT LEVER)
M ]
[9|8(7(6|5[4]|3|2][1]
[18]17(16|15[14]13]12[11]10|
No. No.| C J
1 1] PB CN45-26
2 BR-W JOINTA REC
No] C J
1| R | T/ICRRRLY (B)
2 [ RY *
3 |B/B-Y *
4 R -
5| GR | T/CFRRLY (B)
6] L CN6-8
7 | BW *
8 | RG *
9 - -
10] - -
1] - -
12| - -
13| - -
14| - -
15 - -
16] - -
17 - -
CN51 18] - -
= CN54

REC -
No. No.| C J %
1 - - 1| B-R W/SPLICE-Y (IG) @
- - 2 | W-G CN45-9 -
REC
No.| C J No.| C J
1 - FB 1| L-W CN52-5
- RB 2 | L-R CN52-7
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CN55
IS~ |
3021 1123
TAB REC
No] C J No| C J
1 - + 1 L-W JOINT4
2 - - 2 | W-B | BODY EARTHO02
3 - + 3] LR JOINT3
CN57 (FT2)

TAB
No.| C J No.
1| RW * 1
2 B * 2
3 | G-R [SFT SOL RLY (FR) (NO) 3| GR T/C FR RLY (B)
4 | RG * 4 | R-G *
5 | B-W * 5| B-W *
6 R [SFT SOL RLY (RR) (NO) 6 R T/C RR RLY (B)
CNG60
/\
o
REC
No.| C No.| C J
1 - + 11 GW CN50-1
2 - - BR CN50-2

SFT SOL RLY (FR)

SFT SOL RLY (RR)

CN53-1 or CN57-6

T/IC FRRLY
(Base side, in T/C R/B)
3
5
1142
\

REC

No.| C J

1 |BR-W T/C RR RLY (-S)

2] G CN45-10

3| LW CN52-5
CN46-1,

4| SR | cNs3-50rcNsT-3

5 - -

T/C RRRLY
(Base side, in T/C R/B)
3
5
114|2
\'%4
REC

No| C J

1 |BR-W|T/C FR RLY (-S),CN46-6
2 | YR CN45-11

3| LR CN52-7

4] R CN46-11,

5

OPS-LAMP RLY
(Base side, in OPS R/B)

r — L r —1 L
17121 3 11213
4 5 4 5
REC REC

No.| C J No.| C J
1 [ W-L * 1| W-G *
2| L-B * 2| L-B *

3| GR CN57-3 3 R CN57-6
4 | W-B * 4 | W-B *
5| G-W * 5| G-W *

3
5
11412
\%4
REC
No.| C J
1 @) CN45-8
2 | B-R W/SPLICE-Y (IG)
3 | W-B CN6-9
4 G CN41-12
5 - -
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% : Newly adopted SST
Section
Illust. Part number Part name
4

* Plug-in analyzer

09240-23323-71

09610-10161-71 Oil control valve spring remover and 0O

replacer
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SERVICE STANDARDS LIST
MATERIAL HANDLING SYSTEM

Oil leak test
Lift cylinder oil leak amount cm? (in%) Standard 8 (0.49) or less
;Llatta?/flm.ef[ ::(;E’tﬁtk) amount cm3 (in3) Standard 16 (0.98) or less
OIL CONTROL VALVE
OIL COMNTROL VALVE
1 ton series Standard 17.8"5' (1827 ) [2590 %°]
Lift 2-3 ton series Standard 18.7°5' (1917 ) [2720 '5°]
Relief set pressure J 3.5 ton series Standard T
MPa (kgf/cm?) [psi] 1 ton series Standard 11.8°5 (12075 ) [17107%°]
Tilt 2-3 ton series Standard 14.7°5" (150 ) [2130 "5°]
J 3.5 ton series Standard 15.7°5" (160" ) [2280 5°]
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WIRING DIAGRAM (2005.8 ~)

Page

WIRE TO WIRE LIST (ROUTE) ...coceeireiireeee, 7-6
WIRE TO WIRE LIST (CONNECTOR)................. 7-7
POWER FUSES (R/B)...c..oieeiieeeereeeereeereeeeeee 7-9
ELECTRICAL SHIFT

TORQUE CONVERTER ..., 7-10
ELECTRICAL SHIFT

TORQUE CONVERTER (4Y-ECS).................. 7-11
ELECTRICAL SHIFT

TORQUE CONVERTER (D2 PEDAL).............. 7-12
FUEL (22) cuviuicrrereeeteesesenssssessessassesssssssssssenns 713
COMBINATION METER........ccci e, 7-14

Note:

This manual shows only the wiring diagrams changed in August 2005. For
wiring diagrams not shown in this manual, refer to the Parts & Service News Ref.

No. CB-4009 (published in May 2005).
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_ = E/G W/H (DPF) AN
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FAz _ BOX W/H |
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m FR STAY W/H M_“_/ _ ) m _ _ &
g _ | Ls1
_le FA1 _ | __ .
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—
_—
m _| ......................................... LPG PRESS SW W/H
Ll (France spec.)
14



Portion Symbol _ FR
E/G E 066/
FR F Q000
T/IM T
- FT1 (GR)
Side S
RR LWR L
T/C HEAT
RR UPR U FR GAUGE SUB
Instrument panel |
FR STAY A
FN1
Mast M
HOOD Y FS1
FR
OPT @¢@¢@¢@ SIDE FR
EF2 (CN5) —
Portion Symbol 6000 a0 @
DPF display J Fs2 (GR) (CN4)
T/C heat gauge N R S v S Fs3
DPF FL P SA4A3 21! 90000
111!10!9!8!7!6) 617 X8)9) 1011
LPG PRESS SW X SIDE FR
(France spec.)
EF3 T T
Mini lever Box i
INSTRUMENT PANEL FR
— SE1
-‘4 3 — 2 1‘— 112 — 3|4
1110l 9] 8[7 65 5|67 [8]9]1011
Fi1

(MOLO3INNOJ) 1SIT IUIM OL JHIM

YAJA



LS1 (GR) (CN7)

INSTRUMENT PANEL DPF SUB
JOOORNOOGY (/ DOON mm(%
(7k81911%11k12k3%%5) (15!14!13!12!11!10! 9 X 8 X 7)
1J1
DPF SUB E/IG
JaoommO 66\ (K OO mmm}
(7 X8 X o Y10 11 12] 18] 14) 15) (15!14!13!12!11!10! 9 X 8 X 7)
JE1
HOOD FR
OO ORO 6 0\ foaomma oo\
(15 l 14! 13 l 12 l " l 10! 9 l 8 l 7) (7X8X9X10X”X12X13X14X15)
FY1 (NA) (CN61)
HOOD
(7X6)X5) ( NOOE \ (1Y 2)3) 4) - (56X 7)
l 16 (15 14 X 1312 11 X 10X O 8J L8 X 9 X10 (11 Y12 {13 X14 Y15 Y16 )

FY 2 (NA) (CN62)

SIDE SIDE LPG PRS
v
0000
SX1
US1 (GR)
FR FR STAY
SIDE HOOD
A A 2 1, [2]
.. .. 6[5[4[3 3[4]5]6
FA1
SY1 (B) (CN50)
FR FR STAY
FR T/M > . = =
. 6|5[4]3 3[4]5]6]
(0 0))
Y Y
gg? FA2 (B)
FT2 (CN57)
BOX HOOD
LeXsX4) (X2 )N JOOONNOOON
(15 l 14 l 13 l 12 l 1 l 10! 9 X 8 l 7) (7X3X9X10X11X12X13X14X15)
YZ1 (NA) (CN63)
HOOD
OO0 1) (1Y2X3Y4) _ (5X6X7)
COCECO000 (&)X 9 X0 X X2 Xia e X5 s

YZ2 (NA) (CN64)

8-



W (4Y,1DZ-Il)

| FL HEAD
1

]
]
40A HERo A HEAD 15A RL . HEADLAMP
—@—"—d P CSAVe ©
. R-B Py
I hd
]
| TAIL LP RLY I
! TAIL 7.5A G . TAIL LAMP, CLEARANCE LAMP, METER ILLUMINATION
! N ©
! R-W o
1
] ]
< STOP 7.5A W STOP LAMP
N| | % N ©
g | |
'@ Ao WORKLP 10A  R-Y © REAR WORKING LAMP
) = FL GLOW B-R (22) A
. |s0A (1Dz-n) ©
v [120A (22) '
| - -
| \< B (1DZ-11) B-R @
— | ]
] ]
-_— GLW PLG RLY o ECU-B7.5A W-R @ OPS ECU, MINI LEVER ECU
° | FL AM1 W/SPLICE .
! Kj: W-L W-L B &
| ©
: FLHTR W-L STRLY ALT-S 5A W-L @ ALTERNATOR SENSING
|
1! j\oﬁj L-B HTR 10A &, EMISSION CONTROL ECU_(4Y-ECS)
= | I ©Q
! FLALT 28 28 E: WIPER 15A @ 4Y-ECS ECU, ELECTRONIC THROTTLE
[ 80A T X
: 4 F&| P& .  DPF115A R & DPF SYSTEM
] ]
: o DPF2 7.5A R ©DPFECU
n ]
: ~_oHORN 7.5A G-Y 6 HORN
| I HOUR METER, WATER TEMPERATURE GAUGE, FUEL METER, WARNING LAMP, BACKUP
® B-Y GAUGE 10A R-G @ BUZZER, T/C OIL TEMPERATURE GAUGE, STROBE, SAS BUZZER
-
© o3 :
. =Q b~ TURN 7.5A GW & TURN SIGNAL LAMP, FLASHER RELAY
! o T ALTERNATOR, GLOW PLUG TIMER, IGNITION COIL, EMISSION
FUSE ALT-S | 1 CONTROL ECU
1 1
| B-Y IGN 7.5A B-O 6\ EMISSION CONTROL ABCV, INJECTION, LPG MAIN SOLENOID, LPG SLOW SOLENOID
FUSE IGN Pl a ' [FUEL CUT SOLENOID, VEHICLE SPEED CONTROL ECU
] —_ ]
v g 29 b~_oECU-IGT7 5A BR A SASECU, STEERING ANGLE SENSOR, OPS ECU, OPS LAMP RELAY
l a [l 2] 4
B-R L-w L SAS ECU
b3 ©
]
| |
1 1
] ]
! SAS-LAMP !
i B-Y o SFT7.5A L @ ELECTRONICALLY SHIFTING T/C
! B-W ~_, ST7.5A B-W @ STARTING MOTOR RELAY (COIL SIDE), GLOW PLUG TIMER
]
E/B (ENGINEROOM) L _ _ _ _ o _____ J

(g/d) sasnd ¥amod
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ELECTRICAL SHIFT TORQUE CONVERTER (D2 PEDAL)
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COMBINATION METER
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