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When using testers or the like for continuity tests, be careful not to
allow test probes to touch the wrong terminals.

Measurement Procedures Using Connectors
Test with connectors engaged (continuity through circuit obtained)
<Waterproof connector>
Prepare a test harness and connectors A, then connect if between the
two parts of harness B that is to be tested. Check the circuit by
touching test probe C to the test connector.
Never insert the test probe from the harness side of the waterproof
connection, or waterproof performance might be diminished causing
corrosion of the connector.

<Non-waterproof connector>
Insert test probe C from the harness side of the connector. Where
control units, etc. have connectors that are too small to accept the test
probe, do not force the test probe into them.

Test with connectors disengaged
Using female pins
Insert a test probe into a terminal. However, do not force the probe into
the terminal, or it will cause a poor contact.

00-8

PRECAUTIONS FOR MAINTENANCE OPERATION

00027

02587

02588

02589



11-10

2. Inspecting and Adjusting Valve Clearances

Service standards Unit: mm (in.)

Tightening torques Unit: N·m (kgf·m) [lbf·ft]

Valve clearances should be checked and adjusted when the engine is cold.

[Inspection]
• Bring piston No. 1 or piston No. 6 to the top-dead-centre (TDC)

position of its compression stroke. To do this, crank the engine until
the “1.6” mark inscribed on the flywheel is aligned with the pointer A
in the flywheel housing inspection window.

NOTE
Pistons whose push rods are not pushing up their rockers are at
top-dead-centre (TDC) of their compression strokes.

• When piston No. 1 or piston No. 6 is at the TDC position of its
compression stroke, measure the clearance B of every valve
marked “ ” in the following table.

NOTE
To measure the clearance, insert a feeler gauge 1. The gauge
should be able to move in the gap, albeit not loosely. Accurate
measurements cannot be taken if the gauge moves loosely in the
gap.

ON-VEHICLE INSPECTION AND ADJUSTMENT

Location Maintenance item Standard value Limit Remedy

– Valve clearance (when cold) 0.4 (0.0158) – Adjust

Location Parts to be tightened Tightening torque Remarks

2, 3 Rocker arm adjusting screw lock nut 34 (3.5) [25.1] –

Piston No. 1 2 3 4 5 6

Valve arrangement In. Ex. In. Ex. In. Ex. In. Ex. In. Ex. In. Ex.

No. 1 piston at TDC of compression
stroke

No. 6 piston at TDC of compression
stroke

01940

11620
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CYLINDER HEAD AND VALVE MECHANISM

[Removal]
Valve seats 17, 18 are installed by expansion fitting. To remove a valve
seat, grind the inside surface to reduce its thickness, then remove the
valve seat at room temperature.

D: Material to remove

[Installation]
• Check that the valve seat hole diameters E, F in the cylinder head

20 conform with the values shown below.
Unit: mm (in.)

• Cool the valve seats 17, 18 by immersing it in liquid nitrogen.
• Install the valve seats 17, 18 in the cylinder head 20 using the 

Caulking Tool Body and Installer Ring.
• After installing the valve seats 17, 18, lap the valve seats and valves

7, 8.  P.11-26

Inspecting cylinder head
• Measure the extent of distortion in the cylinder head's bottom

surface.
• If the degree of distortion exceeds the specified limit, rectify the

distortion with a surface grinder.

CAUTION
Ensure that grinding does not cause the cylinder head's top
surface-to-bottom surface distance to fall below the specified
limit.

20

01973

01976

01974

01978

6D16 6D16-TLE

Inlet valve seat φ51 (φ2.01 ) φ49 (φ1.93 )
hole (E)

Exhaust valve  φ44 (φ1.73 ) φ42 (φ1.65 )
seat hole (F)

+0.00098
0

+0.025
0

+0.00098
0

+0.025
0

+0.00098
0

+0.025
0

+0.0012
0

+0.03
0
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● Assembly sequence
Reverse the order of disassembly.

FLYWHEEL

16923

● Disassembly sequence
1 Spacer
2 Bolt
3 Washer plate
4 Flywheel assembly
5 Pilot bearing
6 Ring gear
7 Flywheel

8 Rear oil seal
9 Plug

10 Flywheel housing

*: Crankcase P.11-66
A: Locating pin

: Non-reusable part
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• Install the bushings 12 to 15 by using all components of the 
Camshaft Bushing Installer and Extractor (rod A, camshaft bushing
adapter B, guide piece C and nut D).

• Install the camshaft bushings 12 to 15 in the following order: No. 3,
No. 4, No. 2 and No. 1.

NOTE
Install the No. 3 and No. 4 camshaft bushings 12, 13 from the rear
of the engine. Install the No. 1 and No. 2 camshaft bushings 14,
15  from the front of the engine.

• Ensure that the oil holes F in the No. 1 and No. 4 camshaft bushings
15, 12 are aligned with the oil holes G in the crankcase. With the
No. 4 camshaft bushing, ensure also that the longer oil hole H is
toward the rear of the engine.

J: Bushing clinch joint
: Camshaft Bushing Installer and Extractor

CAMSHAFT

06225

04109
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12

● Turbocharger <6D16-TLE>
1 Bearing housing
2 Snap ring
3 Piston ring
4 Bearing

A: From main oil gallery
B: To oil pan

Via an oil pipe, engine oil is delivered from the main oil gallery to the
bearing housing 1 to lubricate the inside of the bearing housing.  At
each end of the turbine wheel shaft, piston ring 3 acts as an oil seal.

● Injection pump
1 Injection pump
2 Governor
3 Air compressor (or injection pump drive)

A: From main oil gallery
B: To oil pan

Engine oil that has lubricated injection pump 1 and governor 2 returns
to the oil pan via the timer case, air compressor 3 (or injection pump
drive), and timing gear train.

● Air compressor
1 Piston
2 Connecting rod
3 Crankshaft
4 Connecting rod bushing
5 Crankcase

A: From main oil gallery
B: To oil pan

Engine oil from the main oil gallery splashes onto connecting rod 2 and
lubricates connecting rod bushing 4.  Piston 1 and the connecting rod's
small end are lubricated by oil that is splashed onto them by the
rotation of the crankshaft 3.

01489

01488

11107



Lubricant and/or sealant

◆ Service procedure
● Cleaning
• Check whether carbon deposits or sludge have accumulated in the

oil passages of oil cooler element 6 and oil cooler cover 8 or in the
oil cooler's bypass arrangement.  Remove any deposits with
cleaning sealant.

• Clean out any water scale or fur that has accumulated in the oil
cooler element 6 or oil cooler cover 8.  Gr 14

Inspection of oil cooler element
Plug outlet A of oil cooler element 6 and connect a hose to the oil inlet.
Then, immerse the oil cooler element in a tank of water.
Apply the specified air pressure via the hose and check that no air
leaks from the oil cooler element.
If any air leaks, replace the oil cooler element.

Engine oil pressure gauge unit
If the engine oil pressure gauge unit 13 is installed horizontally, it must
be fitted with its arrow pointing upward.

13

6

12-27

12

Location Points of application Specified lubricant Quantity
and/or sealant

2, 4, 11 Apply to O-rings Engine oil As required

13, 14 Wrap around thread of engine oil pressure gauge unit and Teflon tape 3 1/2 turns
engine oil pressure switch

01505

16886
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13

M E M O
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13

• Ensure that the key way A on the injection pump drive or air
compressor (*a) crankshaft is facing upwards.

• If key way A is not facing upwards, rotate the engine crankshaft by
one turn.

• Align line B inscribed on the injection pump and line C inscribed on
the automatic timer.

• Fit driving coupling 22 to the injection pump drive or air compressor
*a crankshaft D.  Push the driving coupling against the injection
pump drive or air compressor crankshaft D.

• Fit injection pump assembly 23 to injection pump bracket 25.

• Set driving coupling 22 apart from coupling plate E by 0.5 mm
(0.020 in.) as shown in the illustration.  Tighten cotter bolt 21 to the
specified torque.

• Using bolts 20, fit driving coupling 22 and coupling plate E.

13222

46823P

13223

13185

13186



3. Thermostat

1 Thermostat cover
2 Thermostat
3 Thermostat case

A: To radiator
B: With low coolant temperature
C: With high coolant temperature
D: From cylinder head
E: To water pump

Thermostat 2 is a bottom bypass type that uses wax-
charged pellets as its regulating element.  As the wax
changes from solid to l iquid in l ine with temperature
increases, the total wax volume changes.  As a result, the
position of the valve, changed by the coolant temperature,
regulates the flow of coolant to the radiator and water pump
(bypass side) and controls the coolant temperature.

14-4

STRUCTURE AND OPERATION

06361
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15
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STRUCTURE AND OPERATION

4. Starter

<24V–5kW (6.7 HP)>

This starter uses planetary gear 17 in the reduction gear mechanism.

10739

1 Rear bracket
2 Brush
3 Brush spring
4 Brush holder assembly
5 Magnet switch
6 Ball 
7 Lever
8 Front bracket
9 Spring

10 Pinion stopper
11 Pinion
12 Front bearing
13 Overrunning clutch
14 Washer
15 Gear shaft assembly
16 Internal gear assembly
17 Planetary gear
18 Packing

19 Yoke assembly
20 Armature assembly
21 Packing
22 Rear bearing

B: Terminal B
M: Terminal M
S: Terminal S

13501



Vacuum Pump Assembly

● Disassembly sequence
1 Vacuum housing
2 O-ring
3 Vane
4 Rotor
5 Plate
6 O-ring

*: Alternator P.54-26
: Non-reusable part

● Reassembly sequence
Reverse the order of removal.

Service standards

54-30

ALTERNATOR <24V–40A (with vacuum pump)>

Location Maintenance item Standard value Limit Remedy

– Attainable vacuum pressure 93 kPa – –
(when alternator speed is 1500 rpm) (0.95 kgf/cm2)

[13 psi]

00359
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STARTER <24V–5kW>

(2) Pinion gap
[Inspection]
• Wire the starter as shown.

C: Switch
D: Switch
E: Cable
M: Starter terminal M
S: Starter terminal S

• The following operations are performed by supplying current to the
starter.  It is therefore necessary that the series of operations up to
completion of measurement of the pinion gap is completed in less
than 30 seconds.
• Set the switch C and switch D to ON to supply current to the

starter. At the time, the pinion 3 will spring out and rotate.

• Immediately (in less than 5 seconds) after the pinion has started
rotation, set the switch D to OFF stop rotation of the pinion.

CAUTION
When the switch C and switch D are set to ON, current is
supplied to both the pull-in coil P and holding coil H.  Since
wiring is such that no voltage is applied to terminal B of the
starter, current flows to the pull-in coil during rotation of the
pinion 3.
To prevent baking the pull-in coil, therefore, it is necessary that
the switch E is set to OFF immediately (in less than 5 seconds)
after the pinion has started rotating.

• Pull out the overrunning clutch 32 by hand, then push back its
end lightly and measure the amount F the clutch moves in the
axial direction (pinion gap).

• Set the switch C to OFF to stop supplying current to the starter.
• If the reading is out of the standard value, replace the lever

assembly 33.

10768

14259P

14260P

10769P
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ELECTRICAL  SYSTEM

1. To harness A
2. To harness C
3. Glow plug
4. Electronic horn
5. Lining wear detection switch
6. Fuel tank unit
7. Battery relay
8. M5 terminal
9. Battery side terminal

10. Frame side terminal
11. Battery
12. Starter relay
13. Alternator
14. Engine coolant temperature gauge unit
15. Ground point
16. Earphone switch (option)
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ELECTRICAL  SYSTEM

Troubleshooting

Starter System
Dead or weak battery Recharge or replace.
Starter circuit defective Repair or replace.
Poor continuity in starter switch Replace.
Starter or starter relay defective Replace.
Transmission shift lever not in neutral Move the lever to 
position neutral position.

Open or short circuit Repair or replace.
Engine stop solenoid defective Replace or readjust.
Control timer defective Replace.

Gauges
Open or short circuit Repair or replace.
Gauge internally defective Replace.
Gauge unit defective Replace.

Wrong type of gauge or gauge unit Replace.
Loose terminal connection Repair.

Circuit between gauge and gauge unit Repair.
grounded
Gauge internally defective Replace.

Open or short circuit Repair or replace.
Gauge internally defective Replace.
Gauge unit defective Replace.

Gauge or gauge unit not of the type Replace.
called for 
Loose terminal connection Repair.

Circuit between gauge and gauge unit Repair.
grounded
Gauge internally defective Replace.
Gauge unit defective Replace.

Circuit between gauge and gauge unit Repair.
open or short
Gauge unit defective Replace.
Gauge internally defective Replace.

Open or short circuit Repair or replace.
Gauge defective Replace.
Gauge unit defective Replace.

Circuit between gauge and gauge unit Repair.
grounded
Gauge defective Replace.
Gauge unit defective Replace.

Starter will not crank 
engine

Will not indicate at all

Will not indicate at all

Will not indicate 
accurately

Will not indicate 
accurately

Will indicate higher than
actual temperature 

Will indicate “Full” 
regardless of fuel level 
in tank

Will indicate “Empty” 
regardless of fuel level
in tank

Starter switch

Temperature
gauges

Fuel gauge

Turning off starter 
switch will not stop 
engine

Will not indicate 
(even if air pressure is
acting on gauge unit)

Air pressure
gauge

Indication will not 
return to 0 (when air 
pressure is 0 kPa 
(0 kgf/cm2) [0 psi])



4. Electrical Parts Removal

Suggestions for Removal

(1) Harness B disconnecting points (see page 3-8.) 

1. Glow plug terminal
2. Joint with harness C
3. Lining wear detection switch connector
4. Alternator connector
5. Engine coolant temperature gauge unit terminal

Note: Disconnect the harness B from the right-hand side
of the truck. Then, unclip the harness at two mid-
points and put it aside to the left-hand side of the
truck.

(2) Harness C disconnecting points (see page 3-10.)

1. Engine stop solenoid connector
2. Oil bypass alarm switch terminal
3. Engine oil pressure switch terminal

(3) Starter cable

Disconnect the cable at the starter relay side connector.

(4) Engine grounding cable

Remove the bolt securing the cable to the frame. 

4-11

POWER  TRAIN

210338



Control Valve

Main Regulator Valve

5-5

2-SPEED  POWERSHIFT TRANSMISSION

Section A – A

Section B – B

Section C – C

A A

B B

C C

2 5

4

1

3

205461

1. Accumulator valve
2. Direction valve

3. Inching valve plunger
4. Inching valve

5. Travel speed (1st/2nd)
valve

10 9 8

567 4 3 2 1

200554A

1. Bolts
2. Cover
3. O-ring
4. Slug

5. Spool
6. Body
7. Spring
8. Drain port

9. Main pressure port
10. Torque converter inlet

pressure port



5. Stator shaft 31 removal

Turn two Bolts (jack bolts) (special tool) in the M10 x 1.25
holes in one end of the shaft evenly or hit the other end by
using a protective plate.

Special tool needed

6. Roller bearing outer race removal

Do not remove the outer race of roller bearing 33 for idler
gear 32 unless it has a defect.

5-23

2-SPEED  POWERSHIFT TRANSMISSION

Bolt 67284 - 15400



Reassembly

Start by:

Clean the oil passages in the control valve thoroughly and
make sure they are not restricted.

Suggestions for Reassembly

(1) Replace oil seal 3 with a new one.

(2) Apply ATF (automatic transmission fluid) to the valves
and plungers when installing them in the valve body.

5-41

2-SPEED  POWERSHIFT TRANSMISSION

Section A – A

Section B – B

Section C – C

2

10

16

14

13

12

3

9

6

B B

C C

A A

4

7

8

11

13

5

151

210192

Sequence

1. Valve body
2. Oil filter
3. Oil seal
4. Plate, O-ring
5. Accumulator piston, Springs (inner and outer),

Spring seat
6. Plate, O-ring
7. Plug, O-ring, Roller bearing
8. Inching valve, Spring, Slug

9. Spring, Inching valve plunger
10. Stopper pin, O-ring
11. Oil filter, O-ring
12. Spring, Direction valve
13. Solenoid valves
14. Plug, O-ring, Roller bearing
15. Spring, Travel speed valve, Solenoid valve
16. Plug, O-ring
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2-SPEED  POWERSHIFT TRANSMISSION

Truck  Model
FD100 FD115 FD135 FD150A

Item

Input gear and counter gear 1 A 0.12 to 0.28 (0.0047 to 0.0110)

Forward 1st speed gear and reverse 1st 
A

speed gear 2
0.13 to 0.32 (0.0051 to 0.0126)

Forward 2nd speed gear and reverse 2nd
A

speed gear 3

Pump drive gear and idler gear 4 A
0.12 to 0.26 (0.0047 to 0.0102)

PTO drive gear and idler gear 5 A

4 5

23

1

3

2
F2 F1

R2 R1

A:  Standard value

Unit:  mm (in.)

210217

Backlash of 
gears



Suggestion for Disassembly

To remove the stator assembly, slightly force the stator just
like turning it counterclockwise to prevent the rollers from
falling and pull the stator together with the hub by sliding
the splines.

Inspection

1. Pump (impeller)

(1) Check for cracks.

(2) Check for oil leaks due to looseness of the bolts holding
the boss to the pump, or defective O-ring.

(3) Check the face of the pump boss in contact with the oil
seal for wear.

(4) Check the face of the pump boss in contact with the
seal ring.

6-13

3-SPEED  POWERSHIFT TRANSMISSION

O-ring
Seal ring

Oil seal
200561

204530



Reassembly

1. Forward clutch shaft subassembly
(1st-speed/3rd-speed clutch shaft subassembly/reverse clutch shaft subassembly)

6-31

3-SPEED  POWERSHIFT TRANSMISSION

21

6

16 5 10 9 7 8 4 7 8 4 9 10 5 11

6

14 15

1

13

12232171819

20

207515

Sequence

1. Forward clutch shaft (1st-speed/3rd-speed
clutch shaft or reverse clutch shaft)

2. Sealing rings, Piston seals
3. Pistons
4. Springs
5. Retainers
6. Snap rings
7. Mating plates
8. Friction plates
9. Pressure plates

10. Snap rings

11. Thrust washer, Snap ring
12. Needle roller bearings
13. Gear (forward drive)
14. Thrust washer
15. Roller bearing
16. Thrust washer
17. Needle roller bearings
18. Gear (2nd-speed drive)
19. Thrust washer
20. Ball bearing
21. Seal rings

NOTE

The reassembly sequence and suggestions for the
reverse clutch shaft subassembly are similar to the
forward clutch shaft subassembly as far as the clutch is
concerned.



6-49

3-SPEED  POWERSHIFT TRANSMISSION

Travel Speed Select Switch

Move the travel speed select switch mounted on the console
box to each position, and make sure that the speed selector
system functions properly.  Move the switch when the truck
is at standstill.

FD100, FD115

(1) In the “Fixed 1st speed” position, the truck runs at a
maximum speed of 8 km/hr (5.0 mph) and a greater
torque is available.

(2) In the “Automatic 2-speed” position, the transmission
automatically shifts from the 1st to the 2nd speed when
the travel speed reaches 6.5 km/hr (4.0 mph) to allow
the truck to run at a maximum speed of 18.5 km/hr
(11.5 mph).

(3) In the “Automatic 3-speed” position, the transmission
automatically shifts from the 1st to the 2nd speed when
the travel speed reaches 6.5 km/h (4.0 mph).  It
automatically shifts from the 2nd to the 3rd speed when
the travel speed reaches 15 km/h (9.3 mph) to allow the
truck to run at a maximum speed of 27 km/h (16.5
mph).

FD135, FD150A

(1) In the “Fixed 1st speed” position, the truck runs at a
maximum speed of 8.5 km/hr (5.3 mph) and a greater
torque is available.

(2) In the “Automatic 2-speed” position, the transmission
automatically shifts from the 1st to the 2nd speed when
the travel speed reaches 6.5 km/hr (4.0 mph) to allow
the truck to run at a maximum speed of 19 km/hr (11.8
mph).

(3) In the “Automatic 3-speed” position, the transmission
automatically shifts from the 1st to the 2nd speed when
the travel speed reaches 6 km/h (3.7 mph).  It
automatically shifts from the 2nd to the 3rd speed when
the travel speed reaches 12.5 km/h (7.8 mph) to allow
the truck to run at a maximum speed of 32 km/h (19.6
mph).

Travel speed select switch 207499



Removal and Installation

Front Wheels (Tires)

Removal

Sequence

1. Extension bracket
2. Wheel nuts
3. Clamp
4. Wedge band
5. Front wheel (Tire) (outer)
6. Spacer
7. Extension valve
8. Front wheel (Tire) (inner)

Start by:

Loosen the outer wheel nuts about two full turns, and block
the rear wheels.

Truck lifting

(1) Lifting with lift equipment

Tilt the mast fully backward, place wood blocks under
the mast, and tilt the mast forward.

(2) Tire removal

(a) Position the extension valve at top center.

(b) Release air from the tire.

(c) Hammer and remove the wedge band with a dolly
bar applied to it.

7-3

FRONT  AXLE  AND  REDUCTION  DIFFERENTIAL

After raising the front end of the truck, securely
support the truck by putting wood blocks under
the frame.  Block the rear wheels.

6
5

4

7
1

2
3

8

210371

Tilt backward Tilt forward

Wood
block 210372

210373

WARNING

NOTE

Air is compressed.  Keep your face away.



Reassembly
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FRONT  AXLE  AND  REDUCTION  DIFFERENTIAL

11

12

9

8

6

4

5
3

1

13

2

7

9

10

210393

Sequence

1. Differential case, Washers, Differential bevel
gears, Differential bevel pinions, Pinion shafts,
Washers , Bolts

2. Reduction bevel gear, Bolts, Nuts
3. Taper roller bearings
4. Differential carrier, Bearing caps, 

Lock washers, Bolts
5. Side bearing nuts
6. Reduction bevel pinion, Taper roller bearing

(inner race), Collar

7. Bearing retainer, Taper roller bearing (outer
race), O-ring, Shim(s)

8. Taper roller bearing (inner race), Oil separator
9. Parking brake bracket, Oil seal, O-ring, Bolts,

Washers
10. Parking brake assembly, Bolts, Washers
11. Input flange, Parking brake drum, Reamer

bolts, Washers, Nuts, Plug
12. Self-locking nut, Washers, O-ring
13. Lock plates, Bolts, Washers



(e) Apply the forks of a forklift truck or tire handler under
the tire. Then, remove wheel nuts and detach the tire.

Installation

Follow the reverse of removal sequence, and do the
following steps.

(1) Before installing the wheel onto the hub, make sure that
the air valve set groove in the hub and the positioning
boss on the rim meet at top position.

(2) Snug up the wheel nuts evenly in the illustrated
numerical order. Then, tighten them to the specified
torque in the same sequence.

(3) After installing the tires, retighten wheel nuts. After
about 10 minutes of advancing, reversing and braking,
check that wheel nuts for the specific torque using a
torque wrench.

8-5

REAR  AXLE

1 5

3

7

26

4

8

210409
Tightening torque for wheel

539±54 N·m
(55±5.5 kgf·m)

nuts
[398±40 lbf·ft]

Wheel weight 140 kg (310 lb)

210408



Specifications
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BRAKE  SYSTEM

Truck  Model
FD100 FD115 FD135 FD150A

Item

Type
Hydraulically actuated, internal-expanding, with leading
and trailing shoes, effective on front wheels

Drum diameter mm (in.) 420 (16.54)

Lining dimensions (length x
Wheel brake width x thickness) – number 200 x 190 x 16 (7.9 x 7.5 x 0.63) – 4

mm (in.)

Wheel cylinder inside diameter
55.56 (2.187)

mm (in.)

Brake booster Air master (pneumatic booster)

Type
Mechanically actuated, internal-expanding,
effective on reduction bevel pinion

Parking brake
Drum diameter mm (in.) 304.8 (12.00)

Lining dimensions (length x
width x thickness) – number 345 x 75 x 6.7 (13.6 x 3.0 x 0.26) – 2

mm (in.)



Reassembly
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BRAKE  SYSTEM

3

2
8

10

11

1

1256

4
7 9

Section A-A

210433

Sequence

1. Anchor brackets
2. Adjusting cam
3. Washer, Spring, Boot, Cover, Indicator, Pin
4. Pins, E-rings
5. Brake shoes
6. Anchor pin, Bolt, Lock plate, Lock washer

7. Wheel cylinder, Cylinder plate, Bolts, Washers
8. Cylinder cover, Bolts, Washers
9. Return spring

10. Air bleeder
11. Connector, Bolt
12. Dust cover, Bolts, Washers



(4) Do Step (3) until the fluid flows from the vinyl tube
into the jar in a solid stream that is free of air bubbles,
and tighten the bleeder screw.

2. Wheel cylinders

(1) Start the engine and allow it to run at low idle.

(2) Connect a transparent vinyl tube to the bleeder screw of
the wheel cylinder with the free end of the tube put in a
jar filled with brake fluid.

(3) Have someone get into the truck and pump the brake
pedal, allowing it to return slowly, then keep the pedal
depressed and loosen the bleeder screw to allow the
fluid to flow into the jar.  Tighten the bleeder screw
while the fluid is flowing into the jar.

(4) Do Step (3) until the fluid free of air bubbles flows
from the vinyl tube into the jar, and fill the reservoir
with the fluid up to the specified level.

Brake Pedal

Set the brake pedal with bolt 1 so that the roller may come
in contact with the brake control valve pedal.
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BRAKE  SYSTEM

200285

1

206105

NOTE

(1) Maintain proper fluid level in the reservoir during
bleeding operation.

(2) Avoid mixing different types or brands of fluids.

NOTE

Do not tamper with the brake valve pedal set angle
(39±1.5°).



Steering Control Valve
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STEERING  SYSTEM

8

13

12 5 6 7 8 1 9 10 2 3 11 4

B7

A

A

Section A – A

Detail B

T . L R . P

207241

1. Housing
2. Wear plate
3. Gerotor set (Rotor)
4. End cap
5. Thrust needle bearing
6. Centering spring
7. Pin

8. Drive
9. Control sleeve

10. Control spool
11. Spacer
12. Seal gland bushing assembly
13. Ball

P: Pump port
T: Tank port
L: Cylinder port (left)
R: Cylinder port (right)



Hydraulic Tank

The hydraulic tank is integral with the frame and  contains
an oil inlet strainer, a suction strainer and a return filter to
keep the oil clean.

Oil is drawn from the tank through suction strainer (105 µ)
by the gear pump.  The oil returning from the lift cylinders
joins the oil returning from the hydraulic and steering
control valves, and returns to the tank through return filter
(25 µ).
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HYDRAULIC  SYSTEM

4

1

3

2

567

From control valve To hydraulic pump

210456

1. Strainer
2. Breather
3. Cap
4. Oil level gage

5. Drain plug
6. Suction strainer
7. Return filter



(7) Remove the bolts that hold tilt cylinder pin 3.  Remove
tilt cylinder pin 3 with a hammer through the hole in
the frame as shown. Use a hollow pipe tooling to
prevent damage to the grease fitting of the pin.

(8) Remove the cylinder from the front side of the seat
frame.
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HYDRAULIC  SYSTEM

Hollow pipe

210481

NOTE

Have someone support the pin to prevent it from
falling.
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HYDRAULIC  SYSTEM

Truck  Model
FD100 FD115 FD135 FD150A

Item

A 115 (4.53) 125 (4.92)
Inside diameter of cylinder tube 1

B 115.14 (4.53331) 125.16 (4.9275)

Deflection of piston rod 2
B 0.5 (0.020)(1/2 of dial indicator reading)

Lift height 3000 to 5000
A 60 (2.36)

(118 to 197)
Diameter of piston

B 59.84 (2.3559)

rod 3
Lift height 5500 to 7000

A 75 (2.95)

(217 to 276) B 74.84 (2.9465)

A:  Standard value B:  Repair or service limit

Unit:  mm (in.)

2

3 1

210633
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HYDRAULIC  SYSTEM

Truck  Model
FD100 FD115 FD135 FD150A

Item

Tightening torque for return filter 1
A 49 (5) [36]

N·m (kgf·m) [lbf·ft]

Tightening torque for suction strainer 2
A 49 (5) [36]

N·m (kgf·m) [lbf·ft]

Tightening torque for drain plug 3
A 177 to 196 (18 to 20) [131 to 145]

N·m (kgf·m) [lbf·ft]

Control flow 
A 150 (40)

(no load) liter [U.S. gal.]/min

Tightening torque for plug 1
A 343 (35) [253]

N·m (kgf·m) [lbf·ft]

Flow
regulator
valve

A:  Standard value

Unit:  mm (in.)

2

3

1

210507

1 210508

Hydraulic
tank
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MASTS  AND  FORKS

• To adjust the clearance K on the upper side of the
mast, loosen the lock nut for the side roller bracket
adjusting bolt and turn the adjusting bolt.

• To adjust the clearance K on the lower side of the
mast, remove the side roller and increase or
decrease the amount of the shims.

4. Lateral clearance between lift bracket and inner
mast

(1) Measure the distance C between the side rollers.

Adjusting
bolt

205585

Shims

210532

C

210533

Unit:  mm (in.)

Truck Model FD100,
FD115, FD150A

Item FD135

Distance C 704±0.5 692±0.5
(27.72±0.020) (27.24±0.020)
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HYDRAULIC  FORK  POSITIONER

Fork Positioner Cylinder

Disassembly

Suggestions for Disassembly

1. Removal of guide bushing

Wrap the cylinder tube with rag, and secure it onto the vise.
Then, remove the guide bushing with a Hook Wrench
(special tool).

Special tool needed

3
4

1

2

11

5
10

7

6
8

9
8

12

210165

Sequence

1. Guide bushing
2. O-ring
3. Dust seal
4. Rod packing
5. Collar
6. Self-locking nut

7. Piston
8. Backup ring
9. O-ring

10. O-ring
11. Piston rod
12. Cylinder tube

Hook wrench A 05312 - 20520

A

200351



Suggestions for Disassembly

1. Removal of guide bushing

(1) Wrap the cylinder tube with waste cloth, and secure it
onto the vise.  Then, remove the guide bushing with
Hook Wrench A.

Special tool needed

Inspection and Correction

1. Cylinder tube

(1) Check the inside surface of the cylinder for wear,
damage and rust.

(2) Check the welded part for cracks, damage and dent.

2. Piston rod

(1) Check the piston rod for bend.
Support both ends of the piston rod with a V-shaped
block, and measure bend by putting a dial gauge to the
center of the piston rod.
Replace the piston rod if 1/2 of the gauge reading
exceeds the service limit.

(2) Check the rod surface for rust,  damage, sliding
scratches and dent.

(3) Replace the piston rod if excessive damage is found on
the thread.

3. Rings and packing

Replace seal kit parts with new ones.
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HYDRAULIC  SIDE  SHIFTER

A
210557

210558

Truck Model FD100, FD135,

Tool Name FD115 FD150A

Hook wrench A 05312 - 20980 05312 - 21100

Deflection of piston rod
B 1.0 (0.039)(1/2 of dial indicator reading)

B:  Repair or service limit

Unit:  mm (in.)



Remarks: 1. The tolerance on these torque is ±10%.

2. These torques are for “dry” condition.
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SERVICE  DATA

With spring washer 101656

Nominal size Pitch

mm in. mm in. N·m kgf·m lbf·ft N·m kgf·m lbf·ft N·m kgf·m lbf·ft

10 0.39 1.5 0.06 33.3 3.4 24.6 43.1 4.4 31.8 67.7 6.9 49.9

12 0.47 1.75 0.07 58.8 6.0 43.4 76.5 7.8 56.4 115.7 11.8 85.3

14 0.55 2 0.08 96.4 9.8 70.9 124.5 12.7 91.9 182.4 18.6 134.5

16 0.63 2 0.08 147.14 15.0 108.5 191.2 19.5 141.0 274.6 28.0 202.5

18 0.71 2.5 0.10 203.0 20.7 149.7 264.8 27.0 195.3 383.4 39.1 282.8

20 0.79 2.5 0.10 286.4 29.2 211.2 371.7 37.9 274.1 536.4 54.7 395.6

22 0.87 2.5 0.10 383.4 39.1 282.8 499.2 50.9 368.2 715.9 73.0 528.0

24 0.95 3 0.12 492.3 50.2 363.1 640.4 65.3 472.3 924.8 94.3 682.1

27 1.06 3 0.12 724.7 73.9 534.5 942.2 96.1 695.1 1350.4 137.7 996.0

30 1.18 3.5 0.14 969.9 98.9 715.3 1259.2 128.4 928.7 1843.7 188.0 1359.8

33 1.30 3.5 0.14 1328.8 135.5 980.1 1727.0 176.1 1273.7 2477.2 252.6 1827.1

36 1.42 4 0.16 1676.0 170.9 1236.1 2180.0 222.3 1607.9 3199.9 326.3 2360.1

39 1.54 4 0.16 2219.2 226.3 1636.8 2884.1 294.1 2127.2 4118.8 420.0 3037.9

42 1.65 4.5 0.18 2754.7 280.9 2031.8 3581.4 365.2 2641.5 5137.7 523.9 3789.4

Without spring washer 101656

Nominal size Pitch

10 0.39 1.5 0.06 39.2 4.0 28.9 51.0 5.2 37.6 79.4 8.1 58.6

12 0.47 1.75 0.07 69.6 7.1 51.4 90.2 9.2 66.5 135.3 13.8 99.8

14 0.55 2 0.08 112.8 11.5 83.2 146.1 14.9 107.8 215.7 22.0 159.1

16 0.63 2 0.08 172.6 17.6 127.3 224.6 22.9 165.6 323.6 33.0 238.7

18 0.71 2.5 0.10 239.3 24.4 176.5 311.9 31.8 230.0 451.1 46.0 332.7

20 0.79 2.5 0.10 336.4 34.3 248.1 437.4 44.6 322.6 630.6 64.3 465.1

22 0.87 2.5 0.10 392.3 40.0 289.3 587.4 59.9 433.3 842.4 85.9 621.3

24 0.95 3 0.12 578.6 59.0 426.7 753.2 76.8 555.5 1088.5 111.0 802.9

27 1.06 3 0.12 852.2 86.9 628.5 1108.2 113.0 817.3 1588.7 162.0 1171.7

30 1.18 3.5 0.14 1140.5 116.3 841.2 1481.8 151.1 1092.9 2168.3 221.1 1599.2

33 1.30 3.5 0.14 1563.2 159.4 1153.0 2031.9 207.2 1498.7 2915.5 297.3 2150.4

36 1.42 4 0.16 1972.1 201.1 1454.6 2564.4 261.5 1891.4 3765.8 384.0 2777.5

39 1.54 4 0.16 2610.5 266.2 1925.4 3393.1 346.0 2502.6 4845.5 494.1 3573.8

42 1.65 4.5 0.18 3241.1 330.5 2390.5 4212.9 429.6 3107.3 6044.8 616.4 4458.4

Metric
coarse
thread
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