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CHAPTER 2 COOLING SYSTEM

2. Structure
5
502537

1. Fan (coupled directly to engine crankshaft) 7. Upper hose

2. Radiator 8. Hose arrangement

3. Shroud 1) S4Q2 engine

4. Lower hose 2) Gasoline engine

5. Reserve tank (gasoline engine) 3) S4Sengine

6. Reserve tank (S4Q2 and S4S)

2-2




3.22 Thermoswitch (Engine Coolant Temperature)

(1) Apply a tester between the terminal and the body and

check for continuity (resistance value).

CHAPTER 3 ELECTRICAL SYSTEM

(2) Replace if there is no continuity or if the measurement 2
does not meet the standard resistance value.
Note: The figure shown is for gasoline model.
— [TTTITT
501217
1. Terminal 2. Body
Gasoline model
Temperature [°C (°F)] 60+0.2 65+0.2 80+0.2 100+0.3 125+0.3 130+0.3
(108+0.4) (117+0.4) (144+0.4) (180+0.5) (225+0.5) (234+0.5)
Standard resistance (ohm) 80+10 67+78 406 + 3.7 222+14 11.3+04 10+0.3
Diesel model
Temperature [°C (°F)] 50+0.2 60+0.2 80+0.2 100+0.3 105+0.3 120+ 0.3
(90+0.4) (108+0.4) (144+0.4) (180+0.5) (189+0.5) (216%0.5)
Standard resistance (ohm) 80+ 10 563+5 29.5+25 16.5+0.8 143+0.5 10+£0.3
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CHAPTER 3 ELECTRICAL SYSTEM

7.4 Warning System Problem
Condition Possible cause Action
Check and correct the cause, then
Burned-out fuse
replace
Horn does not Disconnection or poor connection Repair or replace
sound Horn button continuity is faulty Repair or replace
Horn Horn switch is faulty Replace
Horn is faulty Replace
Horn switch is faulty Replace
Sound quality is bad
Horn is faulty Replace

3-62




CHAPTER 4 CONTROLLER

5. Driving Interlock System
5.1 Controller Function

(1) The controller monitors the conditions below. If all the
conditions are met, the controller activates the driving
interlock system.

- The operator is not seated. (Seat switch and seat
switch timer [OFF])

- Truck speed is less than 4 km/h (2.5 mph). (Speed
sensor value)

- The parking brake is released (at pulled position).
(Parking brake switch is ON)

No
Power
Travel

No
Power
Travel

501362

(2) The controlled condition by the driving interlock system will vary depending on truck speed.
- Ifthe speed is more than 4 km/h (2.5 mph), the driving interlock control is de-activated.
- If the speed is less than 4 km/h (2.5 mph), the transmission solenoid F and R are turned OFF, and the power from the
engine is cut off.
- If the speed is less than 1 km/h (0.62 mph), the parking brake solenoid is turned OFF, and the parking brake (negative
brake) is activated to stop the truck.
Note: Because the controller electrically controls the system, there is no physical movement of the direction lever and the
parking brake switch.

A CAUTION
(1) Be alert when the truck is on a grade. The truck may move and accelerate, instead of being stopped, depending on a road
condition.
(2) Be sure to check the driving interlock function before operating the truck.
(3) This interlock system is provided only for risk reduction in case of a contingency. Always drive the truck properly with
safety in mind.
(4) When restoring the truck to its normal driving condition, be sure to observer the instructions below.
- Sit properly in the operator seat.
- Press the brake pedal to completely stop the truck.
- Place the direction lever to the NEUTRAL position once, and then shift it back to the forward or reverse position.
- Push down the parking brake switch in the lock position, and then pull it back to bring to the released position.

(5) When replacing the operator seat with a new one, be sure to use the Mitsubishi genuine seat with an operator presence
switch.

Controller function

The controller monitors the seat switch and if the operator is not seated, automatically locks the shift position in NEUTRAL
when the speed is 4 km/h (2.5 mph) or less.
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CHAPTER 4 CONTROLLER
10.3 LED Blink Pattern

When diagnostic codes cannot be identified due to meter panel failure etc.,, or due to a VCM1-M communication circuit
problem, GSE cable damage or no presence of GSE, diagnostic codes can be identified, to some extent, by the LED blink pattern
of the VCM1-M controller.

Note: Place the key switch in the ON position for checking.

LED blink LED blinking status
pattern

Lighting 1.2 1.2 (sec.)
A

OFF 1.2 1.2

Lighting 1.2 0.3 (sec.)
B

OFF 0.6 2.7

Lighting 1.2 0.3 0.3 (sec.)
C

OFF 0.6 0.6 1.8

Lighting 1.2 0.3 0.3 0.3 (sec.)
D

OFF 0.6 0.6 0.6 0.9

Lighting 1.2 0.3 0.3 0.3 0.3 (sec.)
E

OFF 0.6 0.3 0.3 03 0.9

Lighting
F

OFF (No change: LED light remains ON or OFF.)
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CHAPTER 4 CONTROLLER
4.2 VCM-1M Controller, Mast Interlock System Checking Procedure

Mast interlock system

- Raise the forks high enough to see them from the
operator seat.

- Apply the parking brake and place the direction lever to
the NEUTRAL position. Then, with the engine idling (the
status when the accelerator pedal is not being pressed),
half rise from the operator seat.

- Check that the mast interlock indicator light blinks in a
few seconds. Operate the lift lever to make sure that the
forks will not move up and down.

501331

- Operate the tilt lever to ensure the mast does not tilt
forward or backward.

A CAUTION

Make sure that sufficient space is available for the truck to move around and that no one or no obstacle is around the truck.

VCM-1M controller, Mast interlock system checking

procedure
(1) Connect the service tool to the VCM-1M controller. Input Manitor
(2) Turn the key switch to the ON position and start the e — 3 =
engine- I Seat Switch timer X ON I
(3) Display the input monitor screen of the service tool. DG power supply [V] 71-209 1216
Accel Switch * - x ON
(4) Sit in the operator seat and make sure that the seat Park brake Switch soa ON
switch status and the seat switch timer are ON on the prochon er t = o
input monitor screen. Eggﬁ;f:,_'eve' R : — L -
501333

(5) Display the service tool output monitor screen. When
the status of the seat switch timer is ON, the controller
unlocks the mast interlock and turns the unload output

and the lift lock output ON. Output Monitor
You can operate the mast system under this condition. TS [ Normal Rives TG
. olenoid output { valve) feedback [m -

- Operate the lift lever to check that the forks move up o e e S e
and down, and operate the tilt lever to check that the Tt L e A e
mast tilts forward and backward. e e Bl

I Unload solenoid oM
Unload solenoid feedback [mA] 967
Liftlock solenoid OM
Elﬂlock su!enuic! feedback [mAl 9_@1
1HUIOCK S01en0id 1eedDack Lm#Ml et ) 19,332
Park brake alarm oK OFF
Over load alarm 1 R OFF
Over speed alarm *-* OFF
Angle adjust solenoid i OFF
Angle adjust tilt lock current [mA] - * 19.35
Auto light OUT * - % OFF
AUX out 1 - % OFF
ALX out 2 -k OFF
ALX out 3 *r-x OFF
Limp home L OFF

501335

4-21



CHAPTER 4 CONTROLLER

Recovery

(when key switch is ON)

Auto recovery when the lever is placed in neutral.

Diagnosis TMS communication warning (FO8)

Logic conditions -No CAN received from TMS. (2-second Fo8
continuity)

Recovery Auto recovery

Action - Activates with default values of TMS incoming data.

LED blink pattern B

Diagnosis Lift Lever Neutral Warning (F10)

Logic conditions - Lift lever open angle is 20% or more. F10
(when key switch is ON)

Recovery Auto recovery when the lever is placed in neutral.

Action - Turn OFF all solenoid outputs of operating functions.
- Turn OFF the unload solenoid.

LED blink pattern C

Diagnosis Tilt Lever Neutral Warning (F11)

Logic conditions -Tilt lever open angle is 20% or more. 11
(when key switch is ON)

Recovery Auto recovery when the lever is placed in neutral.

Action - Turn OFF all solenoid outputs of operating functions.
- Turn OFF the unload solenoid.

LED blink pattern C

Diagnosis Attachment 1 Lever Neutral Warning (F12)

Logic conditions - Attachment 1 lever open angle is 20% or
more. F12
(when key switch is ON)

Recovery Auto recovery when the lever is placed in neutral.

Action - Turn OFF all solenoid outputs of operating functions.
- Turn OFF the unload solenoid.

LED blink pattern C

Diagnosis Attachment 2 Lever Neutral Warning (F13)

Logic conditions - Attachment 2 lever open angle is 20% or
more. F13

Action

- Turn OFF all solenoid outputs of operating functions.
- Turn OFF the unload solenoid.

LED blink pattern

C
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CHAPTER 6 CLUTCHES
Chapter6 CLUTCHES

1. Structure
1.1 Advantages and Disadvantages of Clutches by Type of Drive System

Specification Advantage/Disadvantage Structure

- A half-clutch operation allows a delicate loading and
unloading operation. This clutch contributes to the fuel
economy because it allows economical use of engine
output with limited power transmission loss.
Depending on the nature of loading/unloading

Drytype | . operation, excessive half-clutch operation shortens the

clutch service life of clutch disc and increases maintenance

cost. The operation of the truck with this type of clutch
requires more kill than powershift model.

Direct

drive - Although this type of clutch is equal to the dry-type in
pedal operation feeling and contribution to fuel
economy, the wet-type clutch has a significantly longer
- service life than the dry-type even if half-clutch
operation is frequently performed.
Wet type For the users who operate the truck for long periods
clutch under severe condition, or for the trucks with
attachments like roll camp that requires frequent half-
clutch operation, or for the trucks with hinged forks
that requires traction force, the wet-type clutch has a
huge economic advantage than the dry type owing its
longer service life.

- Operation is easy. This results in minimum operator
fatigue and improves work efficiency. (Efficiency is
improved by about 10% compared to direct drive

- model although it depends on the operation.)
Hydraulically operated wet-type clutch incorporated in
the transmission lasts longer, offering the same

Torque converter advantage as that of wet-type clutch (direct drive)

drive - trucks mentioned above.

In fuel consumption versus work load, a torque

converter truck is inferior to the direct drive model by

about 10% due to power transmission loss. (About 20%

loss per hour, and workload increases by about 10%.

This is for reference only because these percentages

differ depending on the nature of operation.)

502919
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CHAPTER 6 CLUTCHES

Pressure plate

Item Specified value
Standard 0.05 mm (0.0020 in.) or less
- | Flatness of plate
Limit 0.2 mm (0.008 in.)

Thickness of plate Standard 22.8 mm (0.898in.)
1 (from spring seat to friction plate) Limit 21.0 mm (0.827 in))

Release lever height Standard 26.5mm (1.043in.)
2 | (with 2.1 mm (0.0827 in.) of the disc wear

amount) Limit 16.5 mm (0.650in.)
3 Ma.X|mum permissible difference between Standard 0.7 mm (0.028 in)

heights of all release levers

Quantity per clutch $4Q2,54S models: 12 pcs
Standard K15,K21,K25 models: 10 pcs

4 Pressure

spring Free length Standard 78.8 mm (3.102in.)

Installed length/installed load Standard 48.2mm (1.898in.)/643 £ 5% N
. ) . 39to 59 N'm
5 | Washer mounting bolt Tightening torque (4.0 to 6.0 kgfm) [28.76 to 43.52 Ibf-ft]
. . . 5.8t07.8 N'm

6 | Lockplate mounting bolts Tightening torque (0.59 to 0.80 kgf:m) [4.278 to 5.753 Ibft]
7 | Pressure plate Tightening torque 17 N-m (1.7 kgf-m) [12.54 Ibf-ft]

502981
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CHAPTER 7 MANUAL TRANSMISSION
Chapter7 MANUAL TRANSMISSION

1. Structure
1.1  Components of Transmission

608093

F: Forward
R: Reverse
L: 1st gear
H: 2nd gear

Note: Number of gear teeth is shown in the ( ).

Input gear (35)
Input gear (23)
Idler gear (33)
Idler gear (30)
High gear (31)
Low gear (43)
Reverse gear (33)
Forward gear (30)
Output gear (61)

2o =

O O N WN =

71



CHAPTER 8 POWERSHIFT TRANSMISSION

1.5

Torque Converter Drive Control Components

2 IS

502266

Cable (inching)
4.  Control valve assembly

3.

Direction lever

1.

2.

Clutch (inching) pedal
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(3) Instal snapring.

CHAPTER 8 POWERSHIFT TRANSMISSION

502409

Part name

Part number

Qty

Snapring

58622-03001

Forward clutch piston movement, Checking
Blow compressed air through forward side oil hole and

ensure clutch piston moves properly.

Note: Be sure to use clean compressed air which is filtered

through an air filter.

Forward gear assembly, Installing

(1) Install forward gear.

502410

1. Snapring 2. Special tool (Stand)

502411

1. Forward side oil hole 3. Set screw
2. Reverse side oil hole

502412

1. Forward gear

839



CHAPTER 8 POWERSHIFT TRANSMISSION

7.6  Accumulator Valve Section, Assembling

Accumulator piston, Installing
Install accumulator piston on accumulator valve section.

502519
1. Accumulator piston 1) Inching lever direction
2. Inner spring
3. Outer spring
4. Accumulator spring seat
Accumulator spring seat, Installing
(1) Insertinner and outer springs.
(2) Install O-ring on accumulator spring seat and apply a
thin coat of grease to O-ring.
(3) Insert accumulator spring seat on accumulator valve
section.
Note: Do not reuse accumulator spring seats and O-rings.
Always install new ones.
(4) While holding down accumulator spring seat, install
snapring with the installer (special tool).
502520
1. Accumulator spring seat 3. Special tool (Installer)

2. Accumulator valve section

Special tool Part number

Installer 91A68-03100

872




CHAPTER 9 FRONT AXLE AND REDUCTION DIFFERENTIAL

1
4 502689
1. Oil seal 3. Tapered roller bearing
2. Oilseal 4. Tapered roller bearing
Truck classifications
Special tool (Installer)
1 ton class 2,3 ton classes

1 | Oil seal 91A68-00500

2 | QOil seal 91E68-00700

3 | Tapered roller bearing 91B68-00900 91E68-00900

4 | Tapered roller bearing 91E68-00800

- Apply sealant (ThreeBond 1184) to the flange surfaces of the axle shaft.
Note: DO NOT apply grease or oil to outer peripheral portion of oil seal when installing.

913



CHAPTER 11 BRAKE SYSTEM

2. Master Cylinder, Disassembling
2.1 Disassembly Sequence

502607

Clevis, Nut, Push rod
Boot

Snapring*

Piston assembly*
Valve assembly*

ik wnbnN -

Note: The parts marked with * are included in the repair kit.

11-2
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Valve seat*
Cylinder
Bushing*
Filler union*




CHAPTER 12 STEERING SYSTEM
9. TiltLockLever, Assembling

If the matchmark which made earlier, have disappeared, or
when the lever is replaced with a new one, install the lever 1)
as instructed below:

(Figure shows relative positioning of tilt-neutral and column
lock lever-lock)

(1) Tighten nut 3 to specified torque. (This is a lever locked
state.)

(2) With the lever locked, select optimal position for the tilt
lock lever and fit tilt lock lever into the serration of nut
3. The optimal position is within the range where
bracket notch marked with * is crossing the upper
aspect of the lever.

(3) Tighten lever mounting bolt 2.

(4) Loosen the tilt lock lever and make sure the bracket
slides in the entire tilting area without interfering with
other parts.

608139
1. Tilt lock lever 1) Lever aspect
2. Lever mounting bolt
3. Nut
Ref. Item Tightening torque
2 | Lever mounting bolt 231025 N'm (2.3 to 2.5 kgf-m) [16.96 to 18.44 Ibf-ft]
3 Nut 11to 15 N-m (1.1 to 1.5 kgf-m) [8.11 to 11.06 Ibf-ft]
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CHAPTER 13 HYDRAULIC SYSTEM

9.2 Suggestions for Removal

Removing lift bracket assembly

(1) Lower the lift bracket assembly onto wood blocks. Tilt
the mast forward, and lower the inner mast to the
ground to provide slack in chains. Remove nuts from
the anchor bolts of the first lift chains.

(2) Place the mast in a vertical position, and lift the inner
mast until the upper rollers of the lift bracket 2 become
free. Then, slowly move the truck backward.

9.3 Removing First Lift Cylinders

(1) Attach a wire rope to the first lift cylinder, and suspend
it with a hoist. Secure the wire rope firmly so that it will
not slip.

(2) Remove the mounting bolts from the first lift cylinder,
and slowly raise the first lift cylinder to remove.

13-22
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CHAPTER 13 HYDRAULIC SYSTEM

ILI]

mmmn
mmm'-.\

it

fol

3 4 4) 1 2)
502550

1. Lift spool 1)  Lift cylinder port
2. Valve body 2) Tankport
3. Return spring 3) Oil passage for opening load check valve
4. Checkvalve 4) Center bypass port
5. Load check valve 5) Descent
6. Solenoid valve 6) Neutral
7. Flow regulator valve 7) Ascent
8. Shut-off valve 8) Pilot oil

Descending position of lift cylinder
The figure above shows the lift control valve when spool 1 is at "descending position".

Spool 1, pushed into body 2, is at position as shown in the figure. The center bypass port is not blocked. The secondary port of
flow regulator valve 7 is open to port T2 (return passage).

When the operator sits in the seat, Vehicle Control Module (VCM-1M) detect it, making an electric current flow to solenoid valve
6 to activate the solenoid.

When the solenoid activates, pilot oil 8) behind load check valve 5 is released to passage B. Thereby, load check valve 5 moves
to the left (figure) by pressure of port A1 and oil in the port A1 flows into port T2 through flow regulator valve 7.

Shut-off valve 8 forcibly opens load check valve 5 if the load check valve does not automatically activate due to malfunction of
solenoid 6 or any other reason. Just loosen the locknut and push the screw in.
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CHAPTER 14 MAST AND FORKS

Model Type Blade size Limit
32.5mm
*XKXK
HX**#% x 500 35x 100 x 770 to 1970 (138010
Twre 35x 100 x 770 to 1520 (3: 12'ig‘mm)
110 2tC ) )
Without Mark
HK KK
- 37x100x 1370 to 1970 (?_Zz'z(r)*‘i:)
HX**%% x 500 40X 122 X 920 to 1970 (31’53'593”““)
35.0mm
40X 122 %920 to 1370 )
prass (1.378in.)
2t0 2.5t 45x122 x 1520 to 1970 (‘:Os'gsminm)
Without Mark | 42 x 110 x 920 to 1070 400 mm
XXX (1 575 |n.)
or U+ 42125115010 1970 (‘1‘?5'3;{;:)
45.0 mm
50x125x1070t01970 | % i
HX*%% x 500
45.0 mm
50x122x1070t01970 | % i
3to 3.5t KRKK 45.0 mm
T 50x122x1070t0 1520 | %0
Without Mark
HXXK
- 50x 125 x 1070 to 1970 (‘:_57'3;:)

503039
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2.21

Chain Tension, Inspection and Adjustment (All Mast Models)

CHAPTER 14 MAST AND FORKS

A CAUTION

Be sure to turn the key switch to the OFF position before inspecting or adjusting lift chains, anchor bolts and nuts in order to
prevent serious injury or death caused by a sudden movement of the mast and the lift bracket. Also be sure to place wood
blocks under the forks in order to prevent serous injury or death caused by a sudden movement of the forks when they are
raised.

Inspecting chain tension

M

Place the mast vertically on level ground, then lower
the forks to the ground. Make sure that the lift cylinders
are fully retracted.

Raise the forks approximately 10 cm (0.4 in.) off the
ground.

Turn the key switch to the OFF position.

Place wood blocks with the height of approximately 9
c¢m (0.4 in.) under forks.

Push both chains at the midpoint between the chain
wheel and the fixed chain end on the lift bracket.

Make sure the tension in the right and left chains are
the same.

If uneven, adjust the chain tension.

Adjusting right and left chain balance

M
)

@)
(4)

Remove the wood blocks under the forks.
Start the engine.

Lower the forks to the ground. Tilt the mast forward to
allow slack in the chain.

Turn the engine OFF.

Loosen the double nut (lower).
Loosen the upper nut.

Adjust chain tension by turning the double nut (upper).

Start the engine and place the mast in a vertical
position.

Repeat above Steps 2 through 5 of "Inspecting chain
tension" to check chain tension and adjust as needed.

Tightening nuts after adjustment

502172

503040

1. Double nut (lower)
2. Clamp

(1) Hold the anchor bolt with a spanner wrench and tighten the clamp.
(2) Hold the double nut (upper) with a wrench and tighten the double nut (lower) to the specified torque.

Specified value

Item
1-2 ton class 3 ton class
+49 +49
98 0 N'm 147 0 N-m
' . 5.0 5.0
Nut (upper and lower) | Tightening torque (9_991%6 !(?f.m) (14.9913’6 1|§9f.m)
[72.28 "o Ibfft] | [108.42 o Ibft]

3. Double nut (upper)
4. Anchor bolt
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CHAPTER 14 MAST AND FORKS

3.21

Chain Tension, Inspection and Adjustment (All Mast Models)

A CAUTION

Be sure to turn the key switch to the OFF position before inspecting or adjusting lift chains, anchor bolts and nuts in order to
prevent serious injury or death caused by a sudden movement of the mast and the lift bracket. Also be sure to place wood
blocks under the forks in order to prevent serous injury or death caused by a sudden movement of the forks when they are
raised.

Inspecting chain tension

M

Place the mast vertically on level ground, then lower
the forks to the ground. Make sure that the lift cylinders
are fully retracted.

Raise the forks approximately 10 cm (0.4 in.) off the
ground.

Turn the key switch to the OFF position.

Place wood blocks with the height of approximately 9
c¢m (0.4 in.) under forks.

Push both chains at the midpoint between the chain
wheel and the fixed chain end on the lift bracket.

Make sure the tension in the right and left chains are
the same.

If uneven, adjust the chain tension.

Adjusting right and left chain balance

M
)

Remove the wood blocks under the forks.
Start the engine.

Lower the forks to the ground.
Tilt the mast forward to allow slack in the chain.

Turn the engine OFF.

Loosen the double nut (lower).
Then loosen the clamp.

Adjust chain tension by turning the double nut (upper).
Start the engine and place the mast in a vertical
position.

Repeat above Steps 2 through 5 of "Inspecting chain
tension" to check chain tension and adjust as needed.

Tightening nuts after adjustment

502172

502173

1. Double nut (lower) 3. Double nut (upper)
2. Clamp 4. Anchor bolt

(1) Hold the anchor bolt with a spanner wrench and tighten the clamp.
(2) Hold the double nut (upper) with a wrench and tighten the double nut (lower) to the specified torque.

Specified value
Item
1-2 ton class 3 ton class
+49 +49

98 0 N'm 147 0 N'‘m

Nut (upper and lower) | Tightening torque (9_99+?)‘0 kgf-m) (14_99+f)‘0 kgf-m)
36.14 36.14

(7228 0 Ibfft] | [10842 0 Ibfft]
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CHAPTER 15 SERVICE DATA

5.2 Special Service Tools (For Powershift Transmission)
Truck classifications
N N Part Fi U
o ame number lgure se Tton | 2ton | 3ton
class | class | class
Oil pump removal
1 | Bolt 67281-05100 Idler gear bearing outer X X X
O race removal
502766
Angular bearing
2 | Installer 91268-04100 removal . X X X
Input spacer installation
Bearing installation
502767
3 | Installer 91268-05500 ' Output gear oil seal X X X
installation
. 502768
Clutch pack Disassembling and
4 stand kit 91A68-00010 Assembling Clutch Pack X X X
502769
5 | Stand kit 91A68-00020 Holding transmission X X X
assembly
Holding idler shaft
assembly
6 | Stand 91A68-01300 Output gear stand X X X
Input shaft assembly
stand
502771
7 | Plate 1 91A68-01400 Retracting clutch X X X
springs
502772
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CHAPTER 3 ELECTRICAL SYSTEM
3.12 Fuse Box

5 8 10 12
4 14
9 11 13 15 16
3 6 7 /
2~ >\ N[ ) [ __/_ L L L L 17
JI_\;‘_\\ A\\ *‘ TIJﬂ —IfT r11 l—!l_ ri rr rlfrfr\/rli/r—ﬂ;r/
I | I T I T I T Y Y A B
| Prorr bbb bbbt et
R R N N e e i
| i B e s B e N A :]]
N i R ) P b A
| SF=-=p o1 L__J Ce—d Le—d L
L _____ 3_\_ _______ \ _____________I_'__| I_________:\__I
18 19 j
20 21 22 504492
1 | Fuse box 12 | Head light 15A
2 VCM 20A 13 | Horn 10A
3 | Glow timer, etc. 10A 14 | Stop light 10A
4 | Meter panel 10A 15 | EGI 30A *1
5 | Backup light, etc. 15A 16 | EGI 30A *1
6 | Spare fuse 20A 17 | Fuse puller
7 | Spare fuse 30A *1 18 | Spare fuse 10A
8 | Working light 15A 19 | Spare fuse 15A
9 ETC 15A *1 20 | SBF battery 100A
10 | A/C 20A 21 | SBF alternator 100A
11 | Windshield wiper 15A 22 | SBF glow 50A *2

Note: The figure shown is for diesel model.

*1: Gasoline model only
*2: Diesel model only
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Note: Set up the no setting on both screen A and B when
the exterior alarm functions are unnecessary.

Smart shift display (Maker option)

The smart shift display function will notify an operator of the
lift truck condition by the smart shift light glowing when the
smart shift function activates against a full reverse or
sudden acceleration. For setting up the smart shift display,
use the service tool. (For details, see the service tool
manual.)

Note: ONLY a service engineer should perform the smart
shift function setting.

Speed restriction function (Manufacturer's option for
diesel model only)

Speed restriction function will limit the maximum speed to
both high and low pre-set speeds. H/L selector switch is
used to change between high and low speeds. For setting
up the speed restriction function, use the service tool. (For
details, see the service tool manual.)

Note:

- Service engineers should perform the speed restriction
function setting.

- Gasoline modeled include this function as a standard
function.

CHAPTER 3 ELECTRICAL SYSTEM

1
einEnzlalslEE

. Smart shift indicator |

ight

G

)

I

B |3

—

|

0 ) 1o 01 0
|

ﬁ

L™

@M= sone

R

B [ [

&

f—

|

i

LB ondlLS
LTRANRAS

0000

| i

. Low speed symbol

—
—
B = =&
501261
. High speed symbol 1) High speed limit display

2) Low speed limit display

3-55



CHAPTER 15 SERVICE DATA

Specified value

Item 2Ctonclass 2ton class 2ton class
Diesel Gasoline
Alternator drive belt deflection-when 1010 12 mm 11013 mm
pushed inward . .
with 98 N (10,0 kgf) [22.03 Ibf] pressure (0.39t0 0.47 in.) (04310 0.51in.)
Spark plug type - FR2A-D
Spark plud da ) 0.8t0 0.9 mm
parkplug gap (0.032 t0 0.035 in.)
o 750 mm 700 mm
Engine idling speed (29.53in.) (27.56n.)
Steering wheel free play 15t030 mm
(when measured at rim with engine idling) (0.59t0 1.181in.)
0to6 mm
Clutch pedal free play (dry type) (0.00t0 0.24 in)
0to6 mm
Clutch pedal free play (wet type) (0.00t0 0.24 in)
Inching pedal free play (0722?:] )
7 mm
Manual Truck (0.281in)
Brake pedal free play ' :
Powershift Truck (0722?:] )
150to 200 N 200to 250N
Parking brake lever operating effort (15.3 to 20.4 kgf) (20.4 to 25.5 kgf)
[33.72 t0 44.96 Ibf] [44.96 to 56.20 Ibf]
Front Single 6.50-10/5.00PR 7.00-12-12PR
Tire size tire Dual - 5.50-15-8PR
Rear tire 5.00-8/3.00PR 6.00-9-10PR
700 kPa
Single - (7 kgf/cm?)
Front [101 psil
tire 700 kPa
Tire pressure Dual - (7 kgf/cm?)
[101 psil
700 kPa
Rear tire - (7 kgf/cm?)
[101 psil
156.9 £ 15.7 N‘m 377.6 +37.8 N‘m
Front tire (16.00 + 1.60 kgf-m) (38.50 + 3.85 kgf-m)
Tightening torque for [115.723 £ 11.57 Ibfft] [278.503 + 27.87 Ibft]
wheel nuts 2P 141.2t0 172.6 N'm 210.1 to 256.7 N-m
Rear tire (14.40 to 17.60 kgf-m) (21.42 to0 26.18 kgf-m)
4pP [104.144 to 127.303 Ibf-ft] [154.962 to 189.332 Ibf-ft]
. . T . 327 mm 392 mm
Lift chain elongation limit (20 links) (12.87in) (1543 in)
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CONTROLLER

4.3 How to Check the Parking Brake Warning Buzzer and Warning Lamp Operations When

the Key is OFF
(1) Keep the parking brake switch locked. Place the
forward/reverse lever in the neutral position. Turn
the key switch OFF to stop the engine. This deac-
tivates both the VCM-1M controller and instru-
ment panel because the power to them is turned
off.

(2) Make sure that the parking brake warning buzzer
activates when the parking brake switch is
released. (This operation is not affected by the
seat switch conditions.)

(3) Make sure that the parking brake warning buzzer
stops if the parking brake switch is in the locked
condition.

A CAUTION

This function must be checked on flat and solid pave-
ment.

+If the seat switch does not turn on
Refer to "8. List of Harness Wire Numbers", "9.1
VCM-1M Controller", and "9.2 Seat Switch and Seat
Belt Switch", and perform the seat switch operation
and wiring checks, etc.

+If the parking brake switch does not turn on

Refer to "8. List of Harness Wire Numbers", "9.1
VCM-1M Controller", and "9.3 Parking Brake Switch",
and perform the parking brake switch operation and
wiring checks, etc.

+If the warning buzzer does not turn on
Refer to "4.3 Inspection Method with an Active Test",
and check the warning buzzer output with any appli-
cable active test. If the warning buzzer does not acti-
vate after checking with the active test, perform wiring
checks while referring to "8. List of Harness Wire
Numbers", "9.1 VCM-1M Controller", "9.9 Warning
Buzzer", "9.10 Relay for Warning Buzzers", and "9.11
Warning Buzzer Circuit."

Note: For the references shown above, refer to the
Service Manual for standard lift trucks.

W

\
X
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///
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® Release

e Apply

215335

Active Test1 Active Test2

Active test flag

Transmission forward solenod

Tranzmizsion backward solenod
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o=l
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BRAKE SYSTEM

2.2.3 Reinstallation (Gasoline-engine models)
Reinstall in the reverse order of removal, noting the

following points.

Deflection amount

Tightening torque
26.5+2.65N'm
(2.7 £ 0.27 kgf-m)
[19.5 £ 1.95 Ibf-ft]

215728

(1) Check the following points before reinstalling the

V-belt:

(a) Check the belt for contamination with ail,
grease and dust, etc., and replace it, if neces-
sary. If the contamination is not significant,
clean with a rag or paper towel. Do not use
gasoline, oil or any other solvent to clean the

belt.

(b) If the belt is damaged, replace it with a new

one.

(2) During the inspection of bearings, confirm that
each bearing rotates smoothly and generates no

abnormal noises.

(3) Make sure that the V-belt is not twisted. Adjust it,
to obtain the deflection shown in the table. Use
the tension adjustment belt and nut on the tension

assembly.
Deflection amount | Pressing force

0

142 mm

New part
(0.55:08 in.) 98N

5 (10 kgf)

16-2mm [22 1bf]

Reinstalled part

(062508 in.)

(4) After reinstalling the gear pump,
are no oil leaks.

make sure there
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HOW TO USE THIS MANUAL (continued)
(Removal, Installation, Assembly and Disassembly)

Disassembly diagram (example)

Procedures are descr

Disassembling sequence »

ibed in the text.

209603

¢

Sequence

1 Cover, Bolt, Washer (part name)
2 Snapring ....ccccoeeueee. (part name)

v

Suggestion for disassembling

1. Output shaft, Removing

Remove output shaft using a special tool.

209604

Service Data

0.11 to 0.28 mm
Gear Backlash (0.0043 t0 0.0110 in.)

B 0.5 mm (0.020 in.)

A: Standard Value
B: Repair or Service Limit




QGS controller (diesel-engine truck)

The QGS controller turns on the glow lamp and glow plugs

during the time indicated in the following table, when the

starter switch is turned from OFF to ON position.

It turns on the glow lamp and glow plugs while the starter
switch is turned to START position.

Water temperature

Item (Sensor resistance | Time turned on
value)
-15(1°2?1[E§2;F] 10.0 £ 2.0 sec.
gigvvz Langs’ 0 (ch[ﬁz)ﬂ 6.4 % 1.3 sec.
+10(3°§ 1[<5§(2))0F] 3.0 + 0.6 sec.

Rated operating voltage: DC 12V

Fuel pump (gasoline-engine truck)

3-13

ELECTRICAL SYSTEM

Connector A Connector B

—. e
. D006

Connection diagram

Starter switch
OFF

ON,
A (
ST

| Glow lamp
@ O

QGS
(® controller @

® ®

Glow Water temperature
plug sensor

Battery -+
DC12v

nr

212806

\.I.‘_l

Fuel pump

209640
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CONTROLLERS
3. VCM-2 1/0 Monitor: Engine and T/M control

Speed limit SW Outside Outside/Inside M GSE VCM-2 -> VCM-2 X

Direction lever F ON/OFF Input/Output monitor
Direction lever N ON/OFF Speed limit SW Outside
Direction lever R ON/OFF Direction lever F ON
L Direction lever N OFF
Direction lever [Hex] Direction lever R OFF
Accel SW ON/OFF Direction lever 04[Hex]
Accel SW ON
T/M sig N OFF
T/M sig N ON/OFF T/M sol F ON
T/M sol R OFF
T/M sol F ON/OFF T/M sol cur 2235[mA]
T/M sol R ON/OFF Speed sensor 16.5[km/h]
Tdle-up sol ON/OFF Speed sensor err 283[Hex]
T/M sol cur [Hex, mA] K [T12]13]1[4]1[5]116] >>
Speed sensor [Hex, Hz, km/h] View Tool

4. VCM-2 1/0 Monitor: Steering control
B GSE VCM-2 -> VCM-2 X
Speed sensor err [Hex, V]

Handle angle tat [Hex, deg] Input/Output monitor

Handle angle [Hex, deg] Idle-up sol ON
Handle angle tgt 15.5[deg]

Wheel angle [Hex, V] Handle angle 12.6[deg]

Angle adjust sol ON/OFF Wheel angle 3.5[V]

Angle adjust tilt lock cur [Hex, mA] Angle adjust sol ON

Handle center SW ON/OFF 1358[mA]
Handle center SW ON

DC power supply [Hex, V] DC power supply 12.1[V]

K [M12][3]14]1(5](6] >>

View Tool
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CONTROLLERS

Err

code Description Probable cause Check point
F67 | Att2B sol err . Connector contact bad . Connector connection check
. Diode bad . Diode connection check
. Harness bad . Harness connection check
4. Att2B sol bad . Att2B sol connection check
. Controller bad
F69 | Att2 sol leak . Connector contact bad . Connector connection check
. Diode bad . Diode connection check
. Harness bad . Harness connection check
4. Att2 sol bad . Att2 sol connection check
. Controller bad
F70 | Att3A sol err . Connector contact bad . Connector connection check
. Diode bad . Diode connection check
. Harness bad . Harness connection check
4. Att3A sol bad . Att3A sol connection check
. Controller bad
F72 | Att3B sol err . Connector contact bad . Connector connection check

. Diode bad

. Diode connection check

. Harness bad

. Harness connection check

4. Att3B sol bad

. Att3B sol connection check

. Controller bad
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POWER TRAIN

Installation

This section describes only removal and installation
procedures specific to diesel-engine trucks. Follow the
instructions for the gasoline-engine trucks in the preceding
sections for the common procedures.

Suggestions for Installation (those not shared with
gasoline-engine trucks)

(1) Connect the accelerator pedal linkage on the floor plate
to the throttle cable. Check that the injection pump
lever at the full-open position when the accelerator
pedal is fully depressed.

Removal and Installation (FC Models)

Removal of engine and transmission
assembly

The main difference between the MC and the FC models is
the control valve operation. In the MC models, the control
valve plunger is operated manually. In the FC models, the
valve operation is electronically controlled by way of a
finger-tip control hydraulic lever. This section provides
only the information specific to removal and installation of
the FC model power train.

Suggestions for Removal
(1) Engine cover/seat

When removing the engine cover, disconnect the
connectors behind the engine cover. Be careful not to
damage the FC lever box, emergency stop button, and other
items located to the right of the engine cover/seat.

Notice: For the application of optional five-valve control,
connectors and terminals are changed accordingly.

(2) Harnesses and cables
(between the transmission and frame)

FC model harnesses are added to MC model harnesses on
both gasoline-engine and diesel-engine FC trucks.

5-16

FC lever box
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Service Data

Dry-type Clutch

CLUTCHES

A: Standard value = B: Repair or service limit
Unit: mm (in.)

Truck Model 1 ton class 2 ton class 3 ton class
Item
Height (from frame to top of pedal pad) 1 A 191.6 (7.54)
Free play 2 A 0to 6 (0to 0.24)
Clutch
pedal Frame top
209864
Spline diameter 1 A 27.25 2%, (1.0728 _5oe
Free movement of clutch disc (looseness of
mating splines) at rim of disc B 6 (0.24)
Input shaft
200396
A 9.2 +£0.3(0.36 £0.01)
Facing thickness (total) 1 B 1.5 (0.06), each
2.1 (0.08), both
Face runout (at rim) A 1.0 (0.04), maximum
Clutch disc
200062
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POWERSHIFT TRANSMISSION

Control System of Powershift Transmission

209908

3 Cable (inching)

Forward-reverse shift lever
2 Clutch (inching) pedal

1

4 Control valve assembly
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Troubleshooting

Engine

_E Engine lacks power

Torque
converter

Not enough
output power

Transmission

Poor performance of engine

— Oil level too low
— Air being sucked in on suction side

POWERSHIFT TRANSMISSION

— Tune up engine.
— Tune up engine.

— Refill.

— Replace gasket and
retighten.

— Faulty action of spool in main regulator valve — Repair or replace.

— Weakened spring in main regulator valve

— Worn gears in oil pump, resulting in
reduced capacity

— Magnet strainer clogged
— Seal rings or O-rings worn
— Stator freewheel seized

— Impeller damaged or rubbing

— Air being sucked in on suction side

— Outlet pressure too low to suppress internal
foaming

— Water in oil
— Oil level too low

|_— Pedal linkage maladjusted (brake shift and

forward reverse)

— Main pressure too low, resulting in slipping
clutches

— Seal rings or O-rings worn
— Clutch piston damaged

Road wheels

— Friction plate seized or dragging

— High mechanical resistance in road wheels

Torque
converter

— Flexible plate broken
— Not enough oil

No power flow

Transmission

Oil pump drive defective
— Turbine shaft broken
— Main pressure too low

— Not enough oil

— Inching pedal link maladjusted
— Seal ring worn in servo case
— O-rings on input shaft worn

— Plug on input shaft loose or slipped off,
resulting in oil leaks

— Clutch seized
— Shafts broken

— Clutch drum, particularly snap ring groove,
defective

— Snap ring fitted to clutch drum broken

— Oil way for supplying oil pressure to clutch
piston clogged

Power train

— Shaft splines worn

— Broken parts in reduction differential or

front axle

8-37

— Replace.

— Overhaul and check or
replace defective parts.

— Replace.
— Replace.

— Replace torque converter
assembly.

— Replace torque converter
assembly.

— Retighten or replace.
— Readjust.

— Replace oil.
— Refill.
— Readjust.

— Readjust.

— Replace.
— Replace.
— Replace.

— Check and adjust brake
system.

— Replace.
— Refill.

— Replace.
— Replace.

— Check pump gears for
wear or replace.

— Refill.
— Readjust.
— Replace.
— Replace.
— Repair.

— Replace.
— Replace.
— Replace.

— Replace.
— Clean or replace.

— Replace shafts.
— Repair or replace.



Troubleshooting

Gear noise comes
out continuously
during traveling

Irregular noise
comes out during
traveling

Abnormal noise
comes out when
turning a corner

Overheated
reduction case
after traveling

Reduction bevel gear teeth badly worn

Bearing preload too much or too little, or bearings worn
excessively

Hub bearings damaged

Improper tooth contact between reduction bevel pinion
and reduction gear

Reduction taper roller bearings or hub bearings broken

Differential gears having broken teeth, or thrust washers
worn

Foreign substance in axle housing

Bolts securing axle shaft or differential carrier

Fit of differential gears in differential case out of
specification due to wear

Differential gear teeth broken or seized on spider,
or damaged by wear gear or pinions.

Bearings damage due to excessive preload

Backlash between reduction bevel pinion (on output shaft)
and reduction bevel gear too small

9-25

FRONT AXLE AND REDUCTION DIFFERENTIAL

Replace.

Readjust or replace.

Replace.
Readjust.

Replace.

Replace gears or washers.

Clean and replace oil.

Retighten.

Replace worn parts.

Replace defective parts.

Replace bearings and
readjust preload.

Readjust tooth contact
and backlash.



Troubleshooting

Foot
brakes

Lack of braking
force

— Oil leaking past primary cup in master
cylinder

— Oil leaking past cups in wheel cylinder

— Oil leaking from oil pipe connection

— Shoe linings worn

Excessive pedal
stroke

— Shoe linings dirty with oil or grease

— Air trapped in brake fluid lines

— Piston cup defective in master cylinder

— Not enough fluid in reservoir tank

master cylinder

— Brake fluid leakage

Uneven braking
(wheel brake is
more effective on
one side than on
the other)

Brake squeals

— Automatic adjuster inoperative

Lining or drum dirty with oil or grease
in less effective brake

Wobbly or loose-mounted drum in less
effective brake

Wheel tires inflated unequally

— Lining glazed

— Worn linings

— Backing plate securing bolts loose

— Wheel bearings loose

Brake chatters

| or clatters

— Brake drum dirty

Anchored ends of shoes rattling
on anchor

Shoe ledges badly worn

Pistons badly worn in wheel cylinder

11-19

— Push rod to piston clearance too large in ——

BRAKE SYSTEM

*Replace piston cup(s) if cylinder
is free from unacceptable wear.
Replace the cup(s) and fluid
with genuine parts if the cup(s)
is distorted.

Retighten, or replace pipe and
connector.

Replace.

Clean or replace.

Bleed air at master and
wheel cylinders.

Replace.
Refill.
Readjust.

Refer to * above.

Ensure that cable guide and
adjusting spring are correctly
installed. If still inoperative,
replace cable with spring, lever,
and adjusting screw.

Clean with gasoline. If lining
still dirty, replace.

Replace drum. If loose, readjust
and retighten.

Reinflate to specification.

Sand.

Replace shoe and lining
assemblies.

Retighten.
Readjust preload and retighten.

Clean with cleaning solvent.

Repair or replace.

Replace backing plate.

Replace wheel cylinder.



Action

Pressure oil first flows through the hollow area inside
piston rod 2 and enters the first lift cylinder. As the inside
diameter of the first lift cylinder is larger than that of the
second lift cylinder, the first lift cylinder ascends first. The
second lift cylinder starts to ascend after the first lift
cylinder has completed ascent.

This cylinder is provided with a cushion mechanism which
prevents the piston bottom from impulsively contacting the
cylinder bottom during piston descent. (Refer to the
illustration below.)

Bleed valve 9 is a valve for bleeding air when the hydraulic
system is overhauled.

Action during piston descent

The illustration on the right explains movement of cushion
spool 6 when the piston descends. (To the right of the
illustration is the piston bottom.)

Fig. 1: This illustration shows a condition in which
cushion spool 6 does not contact the cylinder
bottom. Cushion spool 6 extends out by spring 8.

Fig. 2: This illustration shows a condition in which
cushion spool 6 contacts the cylinder bottom and
gets under check valve 7 slightly. The check valve
moves to the left, blocking the B area. Oil (A)
below the underside of the piston is discharged
through holes (two rows on the right) of cushion
spool 6.

For the shape of the check valve, refer to the image
drawing on the following page.

Fig. 3: As the piston descends, cushion spool 6 gets under
the check valve further. As a result, the number of
holes through which oil can pass decreases and
