
FOREWORD 

This manual covers the service procedures of the TOYOTA FORKLIFT 

6FGl6FD 10-  30. Please use this manual for providing quick, correct ser- 

vicing of the corresponding forklift models. 

This manual deals with the above models as of January 1994. Please 

understand that disagreement can take place between the descriptions 

in the manual and actual vehicles due to change in design and specifica- 

tions. Any change or mod,ifications thereafter will be informed by 

Toyota Industrial Equipment Parts & Service News. 

For the service procedures of the mounted engine, read the repair manu- 

als listed below as reference together with this manual. 

(Reference) 

Repair manuals related to this manual are as follows: 

TOYOTA INDUSTRIAL EQUIPMENT 5K ENGINE 
REPAIR MANUAL (No.CE617) 

TOYOTA INDUSTRIAL EQUIPMENT 4Y ENGINE 
REPAIR MANUAL (No.CE602) 

TOYOTA INDUSTRIAL EQUIPMENT 1DZ ENGINE 
REPAIR MANUAL (No.CE618) 

TOYOTA INDUSTRIAL EQUIPMENT 22 ENGINE 
REPAIR MANUAL (No.CE625) 

TOYOTA MOTOR CORPORATION 
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EXTERIOR VIEWS 
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VEHICLE MODEL 

Series 

1 ton series 

2 ton series 

Load capacity 

1.0 ton 

1.35 ton 

1.5 ton 

1.75 ton 

2.0 ton 

Model 

6FG 10 

02-6FG 1 0  

40-6FG 10 

42-6FG 10 

6FD 1 0  

02-6FD 1 0  

6FG 1 4  

02-6FG 14 

40-6FG 1 4  

40-6FG 1 4 

6FD 1 4  

02-6FD 14 

6FG 1 5 

02-6FG 1 5 

40-6FG 1 5 

42-6FG 1 5 

6FD 1 5 

02-6FD 1 5 

6FG 18 

02-6FG 1 8 

40-6FG 18 

42-6FG 18 

6FD 18 

02-6FD 18 

6FG20 

02-6FG20 

40-6FG 20 

42-6FG20 

60-6FD20 

62-6FD20 

Engine model 

5K 

4Y 

1DZ 

5K 

4Y 

1 DZ 

5K 

4Y 

1 DZ 

5K 

4Y 

1 DZ 

5K 

4Y 

1 DZ 

Engine type 

Gasoline 

t 

t 

t 

Diesel 

t 

Gasoline 

t 

t 

t 

Diesel 

t 

Gasoline 

t 

t 

t 

Diesel 

t 

Gasoline 

t 

t 

t 

Diesel 

t 

Gasoline 

t 

t 

t 

Diesel 

t 

Drive system 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 
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Engine type 

Diesel 

t 

Gasoline 

t 

Gasoline 

t 

Diesel 

t 

t 

t 

Gasoline 

t 

t 

t 

Diesel 

t 

't 

t 

Gasoline 

t 

Diesel 

t 

t 

t 

Gasoline 

t 

Diesel 

t 

t 

t 

Series 

2 ton series 

3 ton series 

Drive system 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Clutch 

Torque converter 

Model 

6FD20 

02-6FD20 

6FG23 

02-6FG23 

40-6FG 23 

42-6FG 23 

60-6FD23 

62-6FD23 

6FD23 

02-6FD23 

6FG25 

02-6FG25 

40-6FG25 

42-6FG 25 

60-6FD25 

62-6FD25 

6FD25 

02-6FD25 

6FG 28 

02-6FG28 

60-6FD28 

62-6FD28 

6FD28 

02-6FD28 

6FG 30 

02-6FG30 

60-6FD30 

62-6FD30 

6FD 30 

02-6FD30 

Load capacity 

2.0 ton 

2.25 ton 

2.5 ton 

2.75 ton 

3.0 ton 

Engine model 

22 

5K 

4Y 

1 DZ 

22 

5K 

4Y 

1 DZ 

22 

4Y 

1 DZ 

22 

4Y 

1 DZ 

22 
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South Africa 

Indonesia 

Series 

1 ton series 

2 ton series 

Load capacity 

1 .5 ton 

1.75 ton 

2 .0  ton 

2.5 ton 

Series 

2 ton series 

3 ton series 

02-6FGA30 

Model 

02-6FGA15 

02-6FDA 15  

02-6FGA18 

02-6FDA18 

42-6FGA20 

02-6FDA20 

62-6FDA20 

42-6FGA25 

02-6FDA25 

62-6FDA25 

3 ton series 

Load capacity 

2 .0  ton 

2.5 ton 

3.0 ton 

Engine model 

5K 

7 DZ 

5K 

1 DZ 

4Y 

2 Z 

1 DZ 

4Y 

22  

1 DZ 

3.0 ton 

Model 

6FDN20 

60-6FDN20 

6FDN25 

60-6FDN25 

6FDN30 

60-6FDN30 

Engine type 

Gasoline 

Diesel 

Gasoline 

Diesel 

Gasoline 

Diesel 

t 

Gasoline 

Diesel 

t 

02-6FDA30 

62-6FDA30 

Engine model 

2 Z 

1 DZ 

2 Z 

1 DZ 

22  

1 DZ 

Drive system 

Torque 
converter 

t 

t 

t 

t 

t 

t 

t 

t 

t 

pp 

22  

1 DZ 

Engine type 

Diesel 

? 

t 

t 

t 

t 

Drive system 

Clutch 

t 

t 

? 

t 

t 

Diesel 

t 

t 

t 
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FRAME NUMBER 

Frame No. Punching Position 

of frame 

Punching format 

6FD18-10001 

Model 

6FG 1 0  

02-6FG 1 0  

6FG 1 4  

02-6FG 1 4  

6FG 1 5 

02-6FG 1 5 

6FG 1 8 

02-6FG 1 8 

40-6FG 1 0  

42-6FG 1 0  

40-6FG 1 4  

42-6FG 1 4  

40-6FG 15  

42-6FG 1 5 

40-6FG 1 8  

42-6FG 1 8 

6FD 1 0  

02-6FD 1 0  

6FD 1 4  

02-6FD 1 4  

6FD 1 5 

1 ton series 

Engine 

5K 

4Y 

1 DZ 
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1 ton series 

2 ton series 

3 ton series 

Eng~ne 

1 DZ 

5K 

4Y 

22 

1 DZ 

4Y 

1 DZ 

22 

Model 

02-6FD 1 5 

6FD 18 

02-6FD 18 

6FG 20  

02-6FG20 

6FG 23 

02-6FG23 

6FG 2 5 

02-6FG25 

40-6FG20 

42-6FG 20 

40-6FG23 

42-6FG 23 

40-6FG 2 5 
42-6FG25 

6FD20 

02-6FD20 

6FD23 

02-6FD23 

6FD25 

02-6FD25 

60-6FD20 

62-6FD20 

60-6FD23 

62-6FD23 

60-6FD25 

62-6FD25 

6FG 28 

02-6FG28 

6FG 3 0  

02-6FG30 

60-6FD28 

62-6FD28 

60-6FD30 

62-6FD30 

6FD28 

02-6FD 28 

6FD30 

02-6FD30 

Punching format 

6FD18-10001 

6FG 30- 1 000 1 

606FD30- 1 000 1 

6FD 30- 1 000 1 
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South Africa 

Indonesia 

1 ton series 

2 ton series 

3 ton series 

Engine 

5K 

1 DZ 

4Y 

22 

1 DZ 

4Y 

22 

1 DZ 

2 ton series 

3 ton series 

Model 

02-6FGA15 

02-6FGA 18 

02-6FDA 1 5 

02-6FDA 18 

42-6FGA20 

42-6FGA25 

02-6FDA20 

02-6FDA25 

62-6FDA20 

62-6FDA25 

02-6FGA30 

02-6FDA30 

62-6FDA30 

Engine 

2 Z 

1 DZ 

2 Z 

1 DZ 

Punching format 

6FGA18-10001 

6FDA 1 8- 1 000 1 

406FGA25- 10001 

6FDA25-10001 

606FDA25-10001 

6FGA30- 1000 1 

6FDA30- 1000 1 

606FDA30-10001 

Model 

6FDN20 

6FDN25 

60-6FDN20 

60-6FDN25 

6FDN30 

60-6FDN30 

Punching format 

6FDN25-I 0001 

606FDN25- 10001 

6FDN30-10001 

606FDN30-10001 
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HOW TO READ THIS MANUAL 

EXPLANATION METHOD 

1. Operation procedure 
(1) The operation procedure is described in either pattern A or pattern B below. 

Pattern A: Explanation of each operation step with a photo or illustration. 
Pattern B: Explanation of operation procedure by indicating step numbers in one illustration, 
followed by explanation of cautions and notes summarized as point operations. 

Example of description in pattern B 

DISASSEMBLY -INSPECTION-REASSEMBLY Tightening torque unit T = N - m  (kg-cm) 

If a place or part cannot be indicated 
directly, the part name is described on 
the either side of the illustration. 

Example: 1 Piping 

Disassembly Procedure 

1 Remove the cover. [Point 11 

2 Remove the bush [Point 21 cl Operation explained later 

3 Remove the gear. 

Point operations Explanation of key point for operation with an illustration 

[Point 1 I I 
Disassembly: Put a match mark when removing the pump cover 

[Point 21 
Inspection: Measure the bush inside diameter. 

Bush inside diameter limit: 19.1 2 m m  (0.7528 in) 
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2. How t o  read components figures (Example) 
( 1  The components figure uses the illustra- 

t ion in the parts catalog for the vehicle 
model. Please refer to  the catalog for 
checking the part name. 
The number at the right shoulder of each 
components figure indicates the Fig. num- 
ber in the parts catalog. 

FIG number in parts catalog I 
3. Matters omitted in this manual 

( 1 )  This manual omits description of the following jobs, but perform them in actual operation: 
Cleaning and washing of removed parts as required 

2 Visual inspection (partially described) 8 
TERMINOLOGY 

Caution: 
Important matters of which negligence may cause accidents. Be sure to abserve them. 

Note: 
important items of which negligence may cause accidents, or matters in operation procedure re- 
quiring special attention. 

Standard: Values showing allowable range in inspection and adjustment. 
Limit: Maximum or minimum allowable value in inspection or adjustment. 

ABBREVIATIONS 

Abbreviation (code) 

ASSY 

L H 

LLC 

OPT 

01s 

PS 

RH 

SAE 

Meaning 

Assembly 

Left hand 

Long life coolant 

Option 

Oversize 

Power steering 

Right hand 

Society of Automotive 
Engineers (USA) 

Abbreviation (code) 

SST 

STD 

T = 

O O T  

U IS 

W/ 

L/ 

Meaning 

Special service tool 

Standard 

Tightening torque 

Number of teeth (0 0) 

Undersize 

With 

Less 

http://www.heavyequipments.org/


OPERATIONAL TIPS 

1. Safe operation 
(1) After jacking up, always support with rigid stands. 
(2) When hoisting the vehicle or its heavy component, use wire repe(s) with a sufficient reserve in 

load capacity. 
(3) Always disconnect the battery plugs before the inspection or servicing of electrical parts. 

2. Tactful operation 
(1 ) Prepare the mechanic tools, necessary measuring instruments (circuit tester, megger, oil pres- 

sure gauge, etc.) and SSTs before starting operation. 
(2) Before disconnecting wiring, always check the cable color and wiring state. 
(3) When overhauling functional parts, complicated portions or related mechanisms, arrange the parts 

neatly to  prevent confusion. 
(4) When disassembling and inspecting such a precision part as the control valve, use clean tools 

and operate in a clean location. 
(5) Follow the described procedures for disassembly, inspection and reassembly. 
(6 )  Replace, gaskets, packings and O-rings wi th new ones each time they are disassembled. 
(7) Use genuine Toyota parts for replacement. 
(8) Use specified bolts and nuts. Observe the specified tightening torque at the time of reassembly. 

If no tightening torque is specified, tighten the bolt or nut according to  the standard tightening 
torque table. 

3. Grasping the trouble state 
When a trouble occurs, do not attempt immediate disassembly or replacement but first check if 
the trouble requires disassembly or replacement for remedying. 

4. Method for battery connection upon occurrence of run-down batteries on 24-V specification ve- 
hicle with 22 engine (with 12/24 V voltage switching system) 

Mounted side 

(1 )  Connect a 12-V aiding battery to  the one on the rear 
side of the t w o  mounted batteries. 

(2)  If starting falls with one aiding battery, connect an- 
other aiding battery to the front side one of the 
mounted batteries. 

Caution: 
As batteries are shorted when the negative ( - 1  termi- 
nal of the aiding battery on the front side of the vehicle 
is connected to  the body ground, connect the booster 
cables to  the vehicle side to  each corresponding termi- 
nal. 
Never connect between aiding batteries. 

(3) When the batteries are required to charge by the 
charger, remove the battery from the vehicle to charge 
the battery. 
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0-1 2 

STANDARD BOLT & NUT TIGHTENING TORQUE 
Standard bolt and tightening torques are not indicated. 
Judge the standard tightening torque as shown below. 

1. Find out the type of the bolt from the list below and then find the bolt tightening torque from the table. 
2. The nut tightening torque can be judged from the mating bolt type. 

BOLT STRENGTH TYPE IDENTIFICATION METHOD 

1. Identification by bolt shape 2. Identification by part No. 

Hexagon head bolt 

Parts No. 
9161 1-40625 

L L e n g t h  (mml 
Diameter (mm) 

iameter 

Stud bolt 

Part No. 
92 1 32-406 1 4 

Length (mm) 
Diameter (mm) 

iameter 

Class 

4 = 4T 

5 = 5T 

6 = 6T 

7 = 7T 

4T 

4T 

5T 

6T 

7T 

4T 

4T 

6T 

Hexagon 

head bolt 

Hexagon 

flange bolt 

Hexagon 

head bolt 

Hexagon 

flange bolt 

Hexagon 

head bolt 

Welded bolt 

Stud bolt 

Shape and class 

@ Bolt head No. 

0 No mark 

No mark 

8 Two protruding 

lines 

Two protruding 

lines 

0 Three protruding 

lines 

k No mark 

$- Grooved 
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0-13 

TIGHTENING TORQUE TABLE 
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I PRECOAT BOLTS 

(Bolts with seal lock agent coating on threads) 

1. Do not use the precoat bolt as it is in either of the fol- 
lowing cases: 

(a) After it is removed. 
(b) When the precoat bolt is moved (loosened or tight- 

ened) by tightness check, etc. 

1 Note: 
For torque check, use the lower limit of the allowable tight- 
ening torque range. If the bolt moves, retighten it according 
to the steps below. 

2. Method for reuse of precoat bolts 
( 1  ) Wash the bolt and threaded hole. (The threaded hole 

must be washed even for replacement of the bolt.) 
(2) Parfectly dry the washed parts by air blowing. 
(3) Coat the specified seal lock agent to the threaded 

portion of the bolt. 

HIGH PRESSURE HOSE FITTING TIGHTENING TORQUE 

1 .  When connecting a high pressure hose, wipe the hose fitting and mating nipple contact surfaces 
with clean cloth to remove foreign matters and dirt. Also check no dent or other damage on the 
contact surfaces before installation. 

2. When connecting a high pressure hose, hold the hose to align the fitting with the nipple and tighten 
the fitting. 

3. The maximum tightening torque must not exceed twice the standard tightening torque. 

Hose inside 
diameter 
mm (in) 

6 (0.24) 

9 (0.35) 

12 (0.47) 

12 (0.47) 

15 (0.59) 

19 (0.75) 

25 (0.98) 

6 (0.24) 

9 (0.35) 

12 (0.47) 

19 (0.75) 

25 (0.98) 

Nominal diameter 
of screw 

711 6 - 20UNF 

9/16 - 18UNF 

314 - 16UNF 

718 - 14UNF 

718 - 14UNF 

1.1/16 - 12UNF 

1.5116 - 12UNF 

PFI I 4  

PF318 

PF112 

PF314 

PF 1 

Standard tightening torque N.m (kg-cm) [ft-lbl 

Standard 

25 (250) [I 8.11 

49 (500) [36.2] 

59 (600) t43.41 

59 (600) 143.41 

78 (800) 157.91 

118 (1200) 186.81 

137 (1400) [101.3] 

25 (250) t18.11 

49 (500) I36.21 

59 (600) 143.41 

11 8 (1 200) 186.81 

137 (1400) [101.3] 

Tightening range 

24 - 26 (240 - 270) [ 1 7.4 - 19.51 

47 - 52 (480 - 530) 134.7 - 38.31 

56 - 62 (570 - 630) 141.2 - 45.61 

56 - 62 (570 - 630) 141.2 - 45.61 

74 - 82 (760 - 840) 155.0 - 60.81 

112 - 123 (1 140 - 1250) f82.5 - 90.41 

130 - 144 (1330 - 1470) t96.2 - 106.41 

24 - 26 (240 - 270) 11 7.4 - 19.51 

47 - 52 (480 - 530) 134.7 - 38.31 

56 - 62 (570 - 630) 141.2 - 45.61 

11 2 - 123 (1 140 - 1250) 182.5 - 90.41 

130 - 144 (1330 - 1470) L96.2 - 106.41 
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WlRE ROPE SUSPENSION ANGLE LIST 

SAFE LOAD FOR EACH WIRE ROPE SUSPENSION ANGLE Unit: N (ton) [lbl 

Suspension 
method 

b2< 
2' A 
2% k0 

Tension 

1.41 time 

2.00 time 

Lifting 
angle 

90 O 

1 20° 

Compres- 
sion 

1 .OO time 

1.73 time 

Suspension 
method 

y -1 
B do h 

h' 

Four-rope suspension 

Compres- 
sion 

0 time 

0.27 time 

0.58time 

Lifting 
angle 

0 O 

30 O 

60 O 

Single-rope 
suspension 

O0 
3040 
(0.31) 
1683.61 
4410 
(0.45) 

1992.31 
6960 
(0.71) 
[I 565.61 
10980 
(1.12) 

[2469.5] 
13730 
(1.4) 

[3087] 

Rope 
diameter 

6 mm 
(0'24 

8 mm 
(0'32 in) 

10 mm 
(0'4 in' 

12.5 mm 
(0.5 in) 

14 mm 

(0'56 in) 

0 O 

12160 
(1.24) 
127341 
17650 
(1.8) 

139691 
27460 
(2.8) 

[61741 
43150 
(4.4) 

197021 
54920 
(5.6) 

11 23481 

Two-rope suspension 

~e'nsion 

1 .OO time 

1.04 time 

1.16time 

Cutting 
load 

21380 
(2.18) 
148071 
31480 
(3.21 ) 
170781 
49230 
(5.02) 

[ I  10691 
76880 
(7.84) 

11 73871 
96400 
(9.83) 

1216751 

0 O 

6080 
(0.62) 
11 3671 
8830 
(0.9) 

11 9851 
14020 
(1.43) 
I31531 
21570 
(2.2) 

[4851 I 
27460 
(2.8) 

161741 

30° 
11770 

(1.2) 
[2646] 
17060 
(1.74) 
[39371 
26480 
(2.7) 

159541 
/ 41 190 

(4.2) 
19261 I 
52960 
(5.4) 

[ I  19071 

60  O 

10400 
(1.06) 
123371 
15300 
(1.56) 
134401 
23540 
(2.4) 

[52921 
/ 37270 

(3.8) 
I83791 
47070 
(4.8) 

11 05841 

90° 
4310 
(0.44) 
19701 
6280 
(0.64) 
11 41 11 
9810 
(1.0) 

[2205] 
14710 
(1.5) 

[33081 
18630 
(1.9) 

141901 

30 O 

5880 
(0.6) 

11 3231 
8530 
(0.87) 
[I 91 81 
13440 
(1.37) 
13021 I 
21280 
(2.1) 

[46311 
26480 
(2.7) 

159541 

90 O 

8630 
(0.88) 
[ I  9401 
12550 
(1.28) 
123221 
'19610 
(2.0) 

144101 
29420 
(3.0) 

[6615] 
37270 
(3.8) 

183791 

60 O 

5200 
(0.53) 
[I 1691 
7650 
(0.78) 
11 7201 
11770 
(1.2) 

[2646] 
18630 
(1.9) 

[41901 
23540 
(2.4) 

152921 
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COMPONENTS WEIGHT Unit: kg (Ib) 

Weight (mass) 

97 (214) 

134 (295) 

176 (388) 

240 (529) 

78 (172) 

152 (335) 

163 (359) 

Approx. 460 (1 01 4) 

Approx. 7 10 (1 566) 

Approx. 845 (1 863) 

Approx. 985 (2172) 

Approx. 1220 (2690) 

Approx. 141 5 (31 20) 

Approx. 1555 (3429) 

Approx. 1720 (3793) 

Approx. 1920 (4234) 

Approx. 410 (904) 

Approx. 460 (1 01 4) 

Approx. 500 (1 103) 

Approx. 570 (1 257) 

Approx. 340 (750) 

Approx. 370 (81 6) 

Approx. 400 (882) 

Approx. 445 (981 

Component 

Engine 

5K 

4Y 

1 DZ 

22 

Transmission 

Torque converter 

Balance weight 

V mast ASSY Wllift bracket 
(with lift cylinder, without fork, max. 
lifting height: 3000 mrn (1 18 in)) 

V mast ASSY Lllift bracket and fork 
(with lift cylinder max. lifting height: 
3000 mm (1 18 in)) 

For 1 speed 

For 2 speeds 

1.0 ton model 

1 .35 ton model 

1.5 ton model 

1.75 ton model 

2.0 ton model 

2.25 ton model 

2.5 ton model 

2.75 ton model 

3.0 ton model 

1 .O - 1.75 
ton model 

2.0 ton model 

2.25.2.5 
ton model 

2.75-3.0 
ton model 

1.0 - 1.75 
ton model 

2.0 ton model 

2.25.2.5 
ton model 

2.75.3.0 
ton model 
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RECOMMENDED LUBRICANT QUANTITY & TYPES 

Application 

5K 

4Y 

1 DZ 

22 

Clutch models 

Torque 
converter 
models 

1 ton series 
2 ton series 
3 ton series 

TY pe 

Motor oil 
SAE30 
(SAE20 in cold area) 

SAE20W-40 
(SAE1 OW-30 in cold 
area) 

Diesel engine oil 
SAE30 (SAE20 in 
cold area) 

SAE1 OW-30 

Hypoid gear oil 
SAE85W-90 

GM Dexronm I1 

Hypoid gear oil 
SAE85W-90 

Hydraulic oil 

Quantity 

4.0 1 (1.06 US gal) 

4.0 1 (1.06 US gal) 

7.9 1 (2.09 US gal) 

9.0 1 (2.38 US gal) 

4.0 1 (1.06 US gal) 

14.0 1 (3.70 US gal) 

5.4 1 (1.43 US gal) 
6.4 1 (1.69 US gal) 
9.0 1 (2.38 US gal) 

Classification 

API 
SD, SE 

API 
CC, CD 
or better 

API 
GL-4 
GL-5 

ATF 

API 
GL-4 
GL-5 

IS0 
VG32 

Description 

Engine 

65  1 (17.2 US gal) 
65  1 (1 7.2 US gal) 

Proper quantity 
Reservoir Tank 
0.2 1 (0.05 US gal) 

Proper quantity 

Fuel tank 2 ton series 
3 ton series 

Gasoline 

Diesel 

Attached Table 2 
Hydraulic oil volume 

Brake and clutch line 

Chassis parts 

Transmission 

Torque converter 

Differential 

Hydraulic oil 
[Max. fork height = 
3000 mm (1 18 in)] 

1 ton series 45  1 (1 1.9 US gal) 

SAE J-1703 
DOT-3 

MP grease 

Coolant 
(excluding reservoir 
tank) 

Coolant 
(Reservoir Tank) 

All models 

All models 

LLC 30-50% mixture 
(for winter or 
all-season) 
Coolant with rust- 
inhibitor (for spring, 
summer and autumn) 

t 

LLC 

t 

Attached Table 1 
Coolant volume 

All models 1.1 1 (0.29 US gal) 
(at Full level) 
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Attached Table I Coolant volume Unit: 1 (US gal) 

Attached Table 2 Hydraulic oil volume Unit: 1 (US gal) 

Engine 

5K 

4Y 

1 DZ 

22 

Drive method 

Clutch models 

Torque converter 
models 

Clutch models 

Torque converter 
models 

Clutch models 

Torque converter 
models 

Model 

5K engine models 

4Y engine models 

1 DZ engine models 

22 engine models 

1 ton series 

7.1 (1.87) 

7.6 (2.01) 

9.1 (2.40) 

9.6 (2.53) 

7.8 (2.06) 

8.1 (2.14) 

1 ton series 

27 (7.1) 

27 (7.1) 

27 (7.1) 

Clutch models 8.9 (2.35) 

Torque converter 
models 

9.0 (2.38) 

9.3 (2.46) 

8.9 (2.35) 

2 ton series 3 ton series 

7.2 (1.90) 

7.3 (1.93) 

2 ton series 

34 (9.0) 

34 (9.0) 

34 (9.0) 

39 (10.3) 

9.2 (2.43) 

9.3 (2.46) 

8.6 (2.27) 

8.3 (2.19) 

3 ton  series 

37 (9.8) 

37 (9.8) 

42 (11.1) 

10.0 (2.64) 

9.6 (2.53) 

8.7 (2.30) 

8.3 (2.19) 
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LUBRICATION CHART 

Clutch Model 

0 Inspection 
Replacement 

@ MP grease 
a Engine oil 
0 Hypoid gear oil 
@ Hydraulic oil 
@ Hypoid gear oil 
@ Brake fluid 

1 Chain 
2 Differential 
3 Front wheel bearing 
4 Brake and clutch master cylinder 
5 Transmission case 
6 Rear wheel bearing 
7 Steering knuckle king pin 
8 Bell crank pin 
9 Oil tank 

I. lnspect every 8 hours (daily) 
11. lnspect every 40  hours (weekly) 
111. lnspect every 170 hours (monthly) 
IV. lnspect every 1000 hours (6 monthly) 
V .  lnspect every 2000 hours (annually) 

Engine crank case 
Rear axle beam front 
Rear axle beam rear 
Tilt steering universal joint 
Tilt steering locking mechanism 
Mast support bushing 
Tilt cylinder front pin 
Propeller shaft 
Gear shift link 
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Torque Converter Model 

3 lnspectlon 
Replacement 

P L MP grease 
Engine oil 

3 Hypold gear 011 
4 Hydraulic oil 
'5 Automatic transmission fluid 
5 Brake fluld 

Chain 
Differential 
Front wheel bearlng 
Brake master cylinder 
Torque converter case 
Rear wheel bearing 
Steering knuckle king pin 
Bell crank pin 
011 tank 

I. lnspect every 8 hours (daily) 
11. lnspect every 4 0  hours (weekly) 
111. lnspect every 170  hours (monthly) 
IV. lnspect every 1000  hours (6 monthly) 
V. lnspect every 2000  hours (annually) 

Engine crank case 
Rear axle beam front 
Rear axle beam rear 
Tilt steering universal joint 
Tilt steering locking mechanism 
Mast support bushing 
Tilt cylinder front pin 
Propeller shaft 
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PERIODIC MAINTENANCE 

INSPECTION METHOD 

I : Inspection. Repair or replacement i f  required. 
M : Measurement. Repair or adjustment if required. 
T : Retightening C ; Cleaning L : Lubrication 
* : For new vehicle " 1  : Flaw detector 

Inspection Period Every 
1 month 

Every 
Item 1 70  hours 

Every 
3 months 

Every 
500 hours 

Every 
6 months 

Every 
1000 hours 

ENGINE 

Main body 

PCV system 

Governor 

Lubrication 
system 

Fuel system 

Cooling 
system 

Every 
12 months 

Every 
2000 hours 

I 

M 

M 

I 

C 

I 

M 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Proper starting and abnormal noise 

Rotating condition at idling 

Rotating condition during 
acceleration 

Exhaust gas condition 

Air cleaner element 

Valve clearance 

Compression 

Cylinder head bolt loosening 

Muffler rubber mount 

Clogging and damage in PCV valve 
and piping 

No-load maximum rpm 

Oil leak 

Oil level 

Clogging and dirt of oil filter 

Fuel leak 

Operation of carburetor link 
mechanism 

Dirt and clogging of fuel filter and 
element 

Injection timing 

Injection nozzle injection pressure 
and spray status 

Draining of sedimenter 

Coolant level in radiator and leak 

Rubber hose degradation 

Radiator cap condition 

Fan belt tension, looseness and 
damage 

Radiator rubber mount 

+ 

c 

t 

+- 

t 

+ 

@ 

c 

t 

t 

t 

C 

t 

t 

c 

+- 

4- 

+ 

c 

t 

+- 

t 

+ 

t 

t 

+ 

+ 

+ 

t 

e 

M 

I 

+ 

+- 

t 

e 

+ 

+ 

t 

t 

+ 

M 

M 

T 

I 

+- 

+- 

t 

c 

+ 

+ 

C 

t 

t 

M 

+ 

+- 

+ 

4- 

t 

I 

http://www.heavyequipments.org/


Inspection Period 

Item 

Every 
1 month 

Every 
1 7 0  hours 

Every 
3 months 

Every 
500  hours 

POWER 

Clutch 

Transmission 

Differential 

Torque 
converter 
and 
transmission 

Propeller 
shaft and 
axle 

DRIVE SYSTEM 

TRANSMISSION SYSTEM 

Clutch pedal play 

Abnormal sound and functioning 
(connection) 

Clutch master cylinder function and 
leak 

Fluid level 

Oil clutch mechanism function and 
leak 

Leak 

Fluid level 

Gear function and abnormal noise 

Leak 

Oil level 

Bolt loosening 

Leak 

Fluid level 

Operating mechanism function and 
looseness 

Control valve and clutch functions 

Inching valve function 

Stall and hydraulic pressure 
measurement 

Loose joint 

Looseness at spline connections 

Looseness of universal joint 

Twisting and cracks of axle shaft 

M 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Every 
6 months 

Every 
1000  hours 

Wheels 

Every 
12  months 

Every 
2 0 0 0  hours 

t 

t 

t 

t 

+ 

t 

+ 

t 

t 

t 

t 

t 

t 

t 

T 

Tire inflation pressure 

Tire cuts, damage and uneven 
wearing 

Loose rim and hub nuts 

Tire groove depth 

Metal chips, pebbles and other for- 
eign matter trapped .in tire grooves 

Rim, side ring and disc wheel 
damage 

Abnormal sound and looseness of 
front wheel bearing 

+ 

t 

t 

t 

I 

+ 

t 

+ 

+- 

c 

e 

e 

c 

t 

t 

t 

+ 

+- 

M 

I 

T 

M 

I 

I 

I 

t I + 

+- 

t 

t 

t 

C 

t 

t 

+ 

+ 

t 

t 

t 

M 

t 

T 

+- 

+- 

4- 

t 

+- 

t 

e 

I 

I 

I 

+- 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 
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Inspection Period Every 
1 month 

Every 
Item 1 7 0  hours 

Every 
3 months 

Every 
500 hours 

t I Wheel 

Front axle 

Rear axle 

STEERING 

Steering 
wheel 

Gear box 

Rods, links 
and arm 

Power 
Steering 

Knuckle 

Steering 
shaft 

Every 
6 months 

Every 
1000  hours 

e 
Abnormal sound and looseness of 
rear wheel bearing 

Cracks, damage and deformation of 
housing 

Cracks, damage and deformation of 
beam 

Looseness of axle beam in vehlcle 
longitudinal direction 

Every 
1 2  months 

Every 
2 0 0 0  hours 

t 

I 

I 

M 

SYSTEM 

Play and looseness 

Funct~on 

Oil leak 

Looseness of mounting 

Clogging of relief valve filter 

Looseness and damage 

Linkage wear and mounting condi- 
tion 

011 leak 

Mounting and linkage looseness 

Damage of power steering hose 

King pin looseness 

Cracks and deformation 

Wheel alignment 

Left and right turning angle 

BRAKING SYSTEM 

I 

I 

I 

T 

I 

I 

I 

I 

Brake pedal 

Parking 
brake 

Brake pipe 

Reservoir 
tank 

C 

t 

+ 

t 

e 

e 

+ 

+ 

Play and reserve 

Braking effect 

Operating force 

Braking effect 

Rod and cable looseness and 
damage 

Leak, damage and mounting 
condition 

Leak and fluid level 

M 

I 

I 

I 

I 

I 

I 

t 

+ 

+- 

e 

C 

t 

+ 

+ 

+- 

t 

t 

+- 

t 

t 

t 

c 

Master cylinder and 
wheel cylinder 

t 

+ 

t 

+ 

e 

+ 

I 
- 

t 

t 

I 

i-- 

I 

M 

M 

Function, wear, damage, 
leak and mounting looseness 

c 

+ 

t 

t 

C 

t 

t 

t 

t 

t 

t 

C 

+ 

+ 

I 

http://www.heavyequipments.org/


Inspection Period Every 
1 month 

Every 
Item 170 hours 

Every 
3 months 

Every 
500 hours 

t M 

Brake drum 
and brake 
shoe 

Backing 
plate 

Every 
6 months 

Every 
1000 hours 

t Clearance between drum and lining 

Wear of shoe sliding portion and 
lining 

Drum wear and damage 

Shoe operating condition 

Anchor pin rusting 

Return spring fatigue 

Automatic adjuster function 

Deformation, cracks and damage 

Loose mounting 

MATERIAL 

Forks 

Mast and lift 
bracket 

chain and 
chain wheel 

Various 
attachments 

HYDRAULIC 

Every 
12 months 

Every 
2000 hours 

t 

I 

I 

I 

I 

M 

I 

I 

T 

HANDLING SYSTEM 

Abnormality of fork and stopper pin 

Misalignment between left and right 
fork fingers 

Cracks at fork root and welded part 

Deformation and damage of each 
part and crack at welded part 

Mast and lift bracket looseness 

Wear and damage of mast support 
bush 

Wear, damage and rotating condi- 
tion of rollers 

Wear and damage of roller pins 

Wear and damage of mast strip 

Tension, deformation and damage 
of chain 

Chain lubrication 

Abnormality of chain anchor bolt 

Wear, damage and rotating condi- 
tion of chain wheel 

Abnormality and mounting condition 
of each part 

SYSTEM 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t 

t 

t 

+- 

t 

t 

t 

+- 

t 

t 

t 

Cylinder 

I 

I 

I 

M 

Loosening and damage of cylinder 
mounting 

Deformation and damage of rod, rod 
screw and rod end 

Cylinder operation 

Natural drop and natural forward tilt 
(hydraulic drift) 

+- 

+- 

t 

t 

t 

+- 

t 

t 

t 

t. 

4- 

+ 

+- 

I*' 

t 

t 

I 

t 

1 

t 

t 

+ 

t 

t 

t 

t 

t 

4- 

t 

t 

t 

+- 

t 

4- 

4- 

+ 

t 
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Every 
12 months 

Every 
2000  hours 

+- 

t 

+- 

t 

t 

t 

+ 

C 

+- 

t 

t 

M 

t 

+- 

t 

t 

Inspection Period Every 
1 month 

Every 

Every 
3 months 

Every 
500 hours 

t 

t 

t 

t 

t 

t 

t 

+ 

+- 

t 

t 

+- 

+ 

t 

Item 

Cylinder 

Oil pump 

Hydraulic 
oil tank 

Control 
lever 

Oil control 
valve 

Hydraulic 
piping 

ELECTRICAL 

Every 
6 months 

Every 
1000  hours 

+- 

t 

+- 

t 

t 

t 

C 

4- 

+ 

+ 

t 

t 

t 

t 

+- 

Oil leak and damage 

Wear and damage of pin and 
cylinder bearing 

Lifting speed 

Uneven movement 

Oil leak and abnormal sound 

Oil level and contamination 

Tank and oil strainer 

Oil leak 

Loose linkage 

Operation 

Oil leak 

Relief pressure measurement 

Relief valve and tilt lock valve 
functions 

Oil leak 

Deformation and damage 

Loose joint 

SYSTEM 

I 

I 

I 

I 

I 

I 

I 

I 

I 

lgnition 
timing 

Starting 
motor 

Charger 

Battery 

Electrical 
wiring 

1 7 0  hours 

I 

I 

M 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

T 

t 

t 

+- 

+- 

I 

+ 

t 

t 

t 

c 

t 

t 

t 

t 

+- 

t 

t 

4- 

+- 

t 

t 

Cracks on distributor cap 

Spark plug burning and gap 

Distributor side terminal burning 

Distributor cap center piece wear 
and damage 

Plug cord internal discontinuity 

Ignition timing 

Pinion gear meshing status 

Charging function 

Battery fluid level 

Battery fluid specific gravity 

Damage of wiring harness 

Fuses 

t 

t 

t 

t 

M 

t 

t 

+- 

M 

e 

t 
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Inspection Period 

Item 

Every 
1 month 

Every 
170  hours 

I 

Preheater 

Engine stop- 
ping system 

Open-circuit in glow plug 

Open-circuit in intake heater 

Diesel engine key stop device func- 
tion 

Every 
3 months 

Every 
500  hours 

t 

SAFETY DEVICES, 

Head guard 

Back-rest 

Lighting 
system 

Horn 

Direction 
indicator 

Instruments 

Backup 
buzzer 

Rearqview 
mirror 

Seat 

Body 

Others 

ETC. 

Cracks at welded portion 

Deformation and damage 

Loosening of mounting 

Deformation, crack and damage 

Function and mounting condition 

Function and mounting condition 

Function and mounting condition 

Functions 

Function and mounting conditon 

Dirt, damage 

Rear reflection status 

Loosening and damage of mounting 

Damage and cracks of frame, cross 
members, etc. 

Bolt looseness 

Grease up 

I 

I 

T 

I 

I 

I 

I 

I 

I 

I 

I 

I 

L 

Every 
6 months 

Every 
1000  hours 

I 

I 

t 

Every 
1 2  months 

Every 
2 0 0 0  hours 

t 

t 

t 

t 

+- 

t 

+- 

t 

t 

t 

t 

t- 

t 

t 

t 

t 

4- 

t 

t 

t 

+- 

t 

t 

+- 

t 

t 

t 

t 

+ 

t 

t 

t 

+ 

+- 

+ 

t 

+- 

+ 

t 

t 

t 

I 

T 

t 
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PERIODIC REPLACEMENT OF PARTS AND LUBRICANTS 

a: Replacement 

'1 :  for new vehicle " 2 :  Every 2 years '3: Every 3 years 

Replacement shall be made upon arrival of the operation hours or months, whichever is earlier. 

Every 
1 month 

Every 
Item 170  hours 

Every 
3 months 

Every 
500  hours 

t 

• 
• 

Engine oil 

Engine oil filter 

Engine coolant (every 2 years for LLC) 

Fuel filter 

Torque converter oil 

Torque converter oil filter 

Transmission oil 

Differential oil 

Hydraulic oil 

Hydraulic oil return filter 

Wheel bearing grease 
- 

Spark plugs 

Air cleaner element 

Cups and seals for brake master and wheel cylin- 
ders 

Brake fluid 

Power steering hoses 

Power steering rubbers parts 

Hydraulic hoses 

Brake fluid reservoir tank hose 

Fuel hoses 

Torque converter rubber hoses 

Chains 

• 

0'' 

Every 
6 months 

Every 
1000  hours 

+- 

+- 

c 

• 
• 
• 

• 
• 

Every 
12  months 

Every 
2000  hours 

+ 

t 

t 

+ 

t 

t 

• 
• 
t 

+- 

• 
• 

• 

t 

@ . 
t 

.*2 

0e2  

.'2 

.*2 
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ENGINE SECTIONAL VIEWS 

5K Engine 

4 Y  Engine 
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1 DZ Engine 

22 Engine 
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MAJOR SPECIFICATIONS 

Gasoline Engines 

Diesel Engines 

Engine type 

Number of cylinders and 
arrangement 

Combustion chamber type 

Valve mechanism 

Bore x stroke mm (in) 

Total displacement cc (cu-in) 

Compression ratio 

Maximum power PSlrpm 

Maximum torque kg-mlrpm 

Minimum specific fuel 
consumption SIPS-h (rpm) 

Service weight N (kg) [Ibl 

No-load maximum rpm rPm 

5K 

Gasoline 4-cycle 

lnline 4 cylinders 
-longitudinal 

Wedge type 

0HV.chain-driven 

80.5 x 73.0 
(3.169 x 2.874) 

1486 (90.68) 

9.3 

3812800 

1 1.512000 

2 10 (2800) 

951 (97) [2141 

3050 

Engine 1DZ (1 ton series) 

4Y (1.2 ton series) 

c 

4- 

c 

+ 

91.0 x 86.0 
(3.583 x 3.386) 

2237 (136.51) 

8.8 

5412400 

16.511 800 

200 (2300) 

1314 (134) [2951 

2600 

I D 2  (2.3 ton series) 

c 

+ 

c 

+- 

C 

+ 

4- 

6012600 

c 

c 

+ 

2800 

Engine type 

Number of cylinders and 
arrangement 

Combustion chamber type 

Valve mechanism 

Bore x stroke mm ("I 

Total displacement cc (cu-in) 

Compression ratio 

Maximum power PSIrpm 

Maximum torque kg-mlrpm 

Minimum specific fuel 
SIPS-h (rpm) consumption 

Service weight N (kg) [Ibl 

No-load maximum rpm rPm 

4Y (3 ton series) 

c 

e 

c 

c 

4- 

c 

+ 

5812600 

c 

c 

4- 

2800 

22 

+ 

4- 

Direct injection type 

4- 

- 98.0 x 11 5.0 
(3.858 x 4.528) 

3469 (21 1.69) 

18.6 

6612200 

22.011 600 

1 54 ( 1 600) 

2345 (240) 15291 

2400 

Diesel.4-cycle 

lnline 4 cylinders 
.longitudinal 

Whirl chamber type 

OHVmgear-driven 

86.0 x 107.0 
(3.386 x 4.21 3) 

2486 (1 51.71 

21.5 

5512400 

17.011 600 

185 (1400) 

1726 (176) 13881 

2600 
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1 DZ Engine 

1 ton series 17.011 600 2.3 ton series 17.011 600 - 

X I 0' 
Engine speed (rpm) Engine speed (rprn) x 10' 

22 Engine 

22.011 600 

- 
m 
Y 

c 
V) 

6612200 

0 a 
C 

0 
C1 

a 
1C 
m 
r 
V) 

1 541 1 600 - 
.K VI 
P . 
m - 
C 

0 - 
I I w 

110 I d  18 22 26 LL 

X 1 0' 
Engrne speed (rprn) 
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ENGINE ASSY 

ENGINE WITRANSMISSION REMOVAL-INSTALLATION 

1 Radiator cover 
3 Toe board 
8 Under cover and tire cover 
9 Coolant 
12  Fuel hose 
13 Accelerator wire 
19  Electrical wiring 
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1 Remove the radiator cover. 

2 Remove the engine hood. 

3 Remove the toe board. 

4 Remove the battery and battery case. 

5 Disconnect the electrical parts wiring, and remove the bracket Wlelectrical parts. 
(Keep the fuse box free by removing the set bolts.) 

6 Remove the radiator reservoir tank. 

7 Remove the air cleaner: [Point 11 

8 Remove the undercover and tire cover RH. 
(Only 22 engine models) 

9 Drain the coolant. 

10  Remove the radiator. 

1 1 Disconnect the exhaust pipe. 

12 Disconnect the fuel hose. [Point 21 

13 Disconnect the accelerator wire. (Disconnect on the carburetor side on gasoline engine models, or 
on the injection pump side on diesel engine models.) 

14 Remove the frame side covers RH (rear and front). 

15 Remove the oil pump Wlpump hose. 

16 Remove the horn. 

17 Disconnect the clutch release cylinder from the clutch housing and keep it free. 

18 Disconnect the gear shift lever link rod. [Point 31 

19 Disconnect electrical wiring. 

20  Remove the propeller shaft cover and propeller shaft. 

21 Remove the transmission mounting set bolts. 

22 Remove the engine mounting set nuts. 

23 Remove the engine Wltransmission. [Point 41 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Bleed air from the fuel system after engine installation. (In diesel engine models only) 
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Bleeding Air from Fuel System (Diesel Engine Models) 

1 DZ.2Z engine 

1. Operate the fuel filter hand pump until the pump oper- 
ation becomes heavy to indicate the end of air bleed- 
ing. 

Point Operations 

[Point 1 I 

Removal.lnstallation: Remove the air cleaner inlet side 
connector as follows. 

1. Disconnect the connector on the air cleaner case side. 
(1) Hold the connector elbow portion with a hand, and. 

pull downward until the connector side protrusion 
comes off from the groove on the case side. 

2. Disconnect the head guard pillar side connector. 
(1) Rotate the connector upward as illustrated and dis- 

connect at the position where the pillar side notch 
aligns with the connector flange protruded portion. 

3. Reverse the removal procedure for installation. 

[Point 21 

Installation: Do not mistake the fuel hose connecting po- 
sition. (Gasoline engine models) 

[Point 31 

Removal: Wrap each of the disconnected rod and the 
freed shift lever with tape for holding in place. 
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[Point 41 

Removal.lnstallation: SST 0901 0-201 1 1 -7 1 
In the case of the 5K engine, use 
the SST above and a sling device 
(SST 09090-04010) for more effi- 
cient operation. 

Removal: Remove after checking thorough disconnection 
of wiring, hose and cables. 
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ENGINE REMOVAL.INSTALLATION (TRANSMISSION MODELS) 

Note: 
The procedures described here are for the jobs after disconnection in the engine Wltransmission state. 

T = N-m (kg-cm) [ft-lbl 

I I 

Removal Procedure 

1 Remove the clutch housing cover. 

2 Remove the clutch disc and clutch cover. (See Clutch Cover Removal section on page 2-5.) 

3 Remove the flywheel. 

4 Slightly hoist the clutch housing W/transmission. 

5 Remove the clutch housing and engine coupling bolts to disconnect the clutch housing W/trans- 
mission, and remove the engine. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 
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ENGINE WITORQUE CONVERTER REMOVAL-INSTALLATION 

1 Radiator cover 
3 Toe board 
8 Undercover and tire cover 
9 Coolant 
12 Fuel hose 
13 Accelerator wire 
19  Torque converter cooler hose 
20 Electrical wiring 
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Removal Procedure 

1 Remove the radiator cover 

2 Remove the engine hood. 

3 Remove the toe board. 

4 Remove the battery and battery case. 

5 Disconnect the electrical parts wiring, and remove the bracket Wlelectrical parts. (Keep the fuse 
box free by removing the set bolts.) 

6 Remove the radiator reservoir tank. 

7 Remove the air cleaner. [Point 11 

8 Remove the undercover and tire cover RH. (Only 22 engine models) 

9 Drain the coolant. 

10 Remove the fan shroud and radiator. 

11 Disconnect the exhaust pipe. 

12 Disconnect the fuel hose. [Point 21 

13 Disconnect the accelerator wire (on the carburetor side in gasoline engine models, or on the injec- 
tion pump side in diesel engine models). 

14 Remove the frame side covers RH (rear and front). 

15 Remove the oil pump Wlpump hose. 

16 Remove the horn. 

17 Disconnect the shift lever link rod. 

18 Disconnect the inching wire. 

19 Disconnect the torque converter cooler hose. 

20 Disconnect electrical wiring. 

21 Remove the propeller shaft cover and propeller shaft. 

22 Remove torque converter mounting set bolts. 

23 Remove engine mounting set nuts. 

24  Remove the engine Wltorque converter. [Point 31 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Carry out the following job after engine installation: 

Air bleeding from fuel system (in diesel engine models only) (See page 1-9.) 
Inching wire adjustment (See Page 10-30.) 
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Point Operations 

[Point 1 I 

Removal~lnstallation: Disconnect the air cleaner inlet side 
connector as follows: 

1. Disconnect the air cleaner case side connector. 
(1)  Hold the connector elbow portion with a hand, and 

pull downward until the connector protruded portion 
comes off from the groove on the case side. 

2. Disconnect the head guard pillar side connector. 
(1 Rotate the connector upward and remove when the 

pillar side notch is aligned with the connector flange 
protruded portion. 

3. Reverse the removal procedure for installation. 

[Point 31 

Removal.lnstallation: SST 0901 0-201 1 1-7 1 
In the case of the 5K engine, use a 
sling device (SST 09090- 0401 0) in 
addition to the SST above for more 
efficient operation. 

Removal: Remove after checking thorough disconnection 
of the wiring, hoses and cables. 
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ENGINE REMOVAL-INSTALLATION (TORQUE CONVERTER MODELS) 

Note: 
The procedure described here covers the jobs after removing the engine Wltorque converter. 
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Removal Procedure 

1 Remove the cover plate. 

2 Remove the drive plate set bolts (6 pcs.). [Point 11 

3 Slightly hoist the torque converter housing. 

4 Remove the torque converter housing and engine connecting bolts to disconnect the torque con- 
verter housing, and remove the engine. 

5 Remove the flywheel. 

6 Remove the starting motor. 

7 Remove the torque converter end plate. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Tighten the flywheel set bolts after applying thread tightener (08833-00070). 
The tightening torque for each part is as follows: 

Unit: N.m (kg-cm) [ft-lbl 

771 Point Operations 

Torque converter end plate set bolt 

Drive plate set bolts (for connecting to the engine 
crankshaft) 

Drive plate set bolts (flywheel set bolts) 
(for connecting to torque converter) 

Torque converter housing set bolts 

[Point 1 I 

Removal.lnstallation: Rotate the flywheel by using a 
crankshaft pulley set bolt. 

49.03 - 78.45 (500 - 800) [36.18 - 57.881 

5K.4Y: 56.88 - 64.72 (580- 660) [41.96- 47.751 
1 DZ.22: 76.49 - 93.16 (780- 950) L56.43 - 68.731 

14.71 -21.57 (150-220) [10.85- 15.921 

29.42 - 44.13 (300- 450) [21.71 - 32.561 
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ENGINE SPEED ADJUSTMENT 

5K.4Y Engine 

Idle up and Idling Speed Inspection and Adjustment 

1. Warm up the engine. 

Coolant temperature: 80°C (1 76OF) or above 
Engine oil: 70°C (1 58OF) or above 
Hydraulic oil temperature: 50°C ( 122O F) or above 
Auto choke cancellation 

2. Install the engine tachometer 

3. lnspect and adjust the idle up speed. 
(1) Disconnect the idle up actuator hose and inspect the 

idle up speed. 

5K-4Y 
Clutch model: 1350 * 25 rpm 
Torque converter model: 1250 * 25 rpm 

(2) Turn the adjusting screw (A) to adjust the idle up 
speed. 

Increasing the speed: Clockwise turn 
Decreasing the speed: Counterclockwise turn 

(3) Connect the idle up actuator hose. 

4. lnspect and adjust the idling speed. 
(1 ) lnspect the idling speed. 

Idling speed 
5K-4Y: 750 + 5g rpm 

(2) Turn the idle adjusting screw (B) to adjust the idling 
speed. 

(3) If the speed cannot be decreased by turning 'the ad- 
justing screw (B), make adjustment as follows: 

1 Raise the coolant temperature when the auto 
choke cam is in contact with the throttle lever 
roller. 

2 When the idle up actuator rod is in contact with 
the adjusting screw (A), turn the adjusting screw 
counterclockwise. 
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( 1  ) To decrease the speed 
(2) To increase the speed 

Adjusting screw 

Maximum speed adjustment 

No-load Maximum Speed Inspection and Adjustment 

1. Warm up the engine. 

Coolant temperature: 80°C (1 76OF) or above 
Engine oil temperature: 70°C ( 1 58OF) or above 
Hydraulic oil temperature: 50°C (1 22OF) or above 

2. Install the engine tachometer. 

3. lnspect the no-load maximum speed. 

No-load maximum speed 
5K: 3050 * 50 rprn 
4Y (1 - 2  ton series): 2600 * 50  rprn 
4 Y  (3  ton series): 2800 * 50  rprn 

4. Adjust the no-load maximum speed. 
(1 ) Remove the sealing wire. 
(2) Fully depress the accelerator pedal, and make ad- 

justment by means of the air governor adjusting nut  
and screw. 

Relief speed adjustment I 5. lnspect the relief speed. 
(1  ) Operate the material handling lever when the engine 

is running at the maximum speed and measure the 
engine speed in the full relief state. Confirm that the 
speed decrease (relief down) satisfies the following 
value: 

Engine speed down at full relief 
5K: 250 rprn or less 
4Y (1.2 ton series): 250 rprn or less 
4Y (3 ton series): 250 rprn or less 

6. Seal the engine with wire after adjustment. 

Note: 
Turn the adjusting nut clockwise to  increase the engine speed. 
Turn the screw clockwise to increase the engine speed. 
If the engine speed decrease in relief state is excessive, turn the adjusting nut clockwise and the 
screw counterclockwise. In the process of this adjustment, the engine is about to  start hunting. 
Stop adjustment immediately before hunting starts. 
If the engine running at the maximum speed is not stabilized (hunting), turn the adjusting nut coun- 
terclockwise and the screw clockwise. Excessive turning may increase the relief down to  cause 
hunting. 
If the relief down is about 200 rprn in the new vehicle state or is 300 rprn or above, make adjust- 
ment by means of the engine, carburetor and air governor. 
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1 DZ.22 Engine 

Idling speed inspection and adjustment 

1. Warm up the engine. 

Coolant temperature: 80°C (176OF) or above 
Engine oil temperature: 70°C (158OF) or above 
Hydraulic oil temperature: 50°C (1  22O F) or above 

I 1 2. Install the engine tachometer. 

3, lnspect the idling speed. 

Idling speed 
1DZ.22: 750 * 25 rprn 
(Model with high capacity alternator (OPT): 
800 * 25 rpm) 

4. Adjust the idling speed. 
( 1  Loosen the lock nut, and make adjustment by means 

of the idle adjusting screw. 

No-load maximum speed inspection and adjustment 

1. Warm up the engine. 

Coolant temperature: 80°C (176OF) or above 
Engine oil temperature: 70°C (1 58OF) or above 
Hydraulic oil temperature: 50°C (1  22OF) or above 

2. Install the engine tachometer. 

Maximum spe'ed adjusting screw 1 3. Inspect the no-load maximum speed. 
(1) Fully depress the accelerator pedal and inspect the 

no- load maximum speed. 

No-load maximum speed 
I DZ (1  ton series): 2600 f 50 rprn 

(2.3 ton series): 2800 * 50  rprn 
Model with high capacity alternator (OPT) 
1 ton series: 2600 * 50  rprn 
2.3 ton series: 2800 * 50  rprn 
22: 2400 * 50 rprn 

* 50  rpm) 
(Model with high capacity alternator (OPT): 2400 

4. Adjust the no-load maximum speed. 
(1 ) Remove the seal. 
(2) Make adjustment by means of the maximum speed 

adjusting screw. 
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5. Inspect the relief speed. 
(1) Operate the material handling lever when the engine 

is running at the maximum speed, and measure the 
engine speed decrease at full relief (relief down) sat- 
isfies the following value: 

Engine speed down at full relief 
102 (all models): 250 rpm or less 
22 (all models): 200 rpm or less 

6. Seal the engine with wire after adjustment. 

http://www.heavyequipments.org/


AIR CLEANER 

GENERAL 

SPECIFICATIONS 

Type 

Size 

Intake type 

Filtering area crn2 (in2) 

Others 

Single (STD) 

Cyclone type 

7-inch 

Fresh air introduction type 

14600 (2263) 

With evacuator valve 

Double (OPT) 

c 

+- 

e 

Outer: 18600 (2883) 

Inner: 51 0 (79.1) 

+- 
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COMPONENTS 
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AIR CLEANER CLEANING.INSPECTION 

1. Open the engine hood. 

2. Remove the element. 
(1)  Element 

Note: 
In case of the double element type (OPT), do not remove 
the inner element for other than replacement. 

L I 

3. Clean the element. 
(1)  For ordinary cleaning, blow w i t h  compressed air 

[ 6 9 0  kPa (7kg/cm2) [ I 0 0  psi l  or less] vertically 
along the pleats f rom the inside of  the element. 
If heavily contaminated, washing is possible. 

(2)  Element washing method 
Dissolve neutral detergent in tepid water (approx. 
40°C (104OF)) and immerse the element in it for 
about 3 0  minutes. Then, rinse the element wel l  w i t h  
clear water. [Water pressure: 2 7 5  kPa (2.8 
kg/cm2) 140 psil  or less1 
After washing, naturally dry the element or dry the 
element w i th  a dryer (cold air). 

Note: 
Do not damage the element during washing. 
Never use compressed air or hot air for drying. 

4.  Clean the evacuator valve (dust discharge valve). 
(1) Hold the t ip end of the evacuator valve and discharge 

dust and dirt f rom the inside of  the valve. 

5.  Inspect the element. 
(1)  After cleaning, place an electric bulb in  the element 

t o  inspect any damage in the element. If any pin- 
hole, tear or damage is found, replace it w i th  a new 
element. 

6 .  Element replacement 

Replace the element after i t  is washed six t imes or 
generally at intervals of 1 2  months. 
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CLOGGING WARNING SYSTEM INSPECTION 

1. Warning lamp inspection 
(1 See that the air cleaner warning lamp comes on 

when the ignition switch is turned ON and goes out 
when the engine starts. 

2. Individual inspection 
(1) Use a mity vac to apply a negative pressure to the 

vacuum switch, and inspect conduction. 

Standard 
Gasoline models: 

2942 f 294 Pa (300 f 30 mmAq) 
(22.1 f 2.2  mmHg): Conduction 

Diesel models: 
7473 f 569 Pa (762 + 5 8  mmAq) 
(56.0 + 4.3 mmHg): Conduction 
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RADIATOR 

COMPONENTS 
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1-26 

SPECIFICATIONS 

COOLANT CAPACITY AND ANTIFREEZE TABLE 

C: Clutch model T: Torque converter model 

Type 

Fin type 

Coolant capacity (in radiator) t 

Cap opening pressure kPa (kg/cm2) [psi] 

Others 
L 

Unit: l (US gal) 

Crossflow 

Corrugated fin 

See the table below 

88 f 14.7 (0.9 f 0.15) [13 * 2.11 

Built in torque converter cooler (torque converter model) 

(Note) The total amount of coolant does not include the capacity of the reservoir tank. 
Reservoir tank capacity: 1.1 l (0.29 US gal) (at FULL mark position) 

Radiator 
Total 

amount of 
coolant 

7.1(1.87) 

7.6(2.01) 

9.1 (2.40) 

9.6 (2.53) 

7.8 (2.06) 

8.1(2.14) 

7.2(1.90) 

7.3 (1.93) 

9.2 (2.43) 

9.3(2.46) 

8.6 (2.27) 

8.3 (2.19) 

8.9 (2.35) 

9.0 (2.38) 

10.0 (2.64) 

9.6 (2.53) 

8.7 (2.30) 

8.3(2.19) 

9.3 (2.46) 

8.9(2.35) 

1 ton 
se- 
ries 

2 ton 
se- 
ries 

3 ton 
se- 
ries 

LLC mixing 
ratio at 25 % 
(to - 12OC) 

1.8(0.48) 

l .g(O.50) 

2.3 (0.61) 

2.4 (0.63) 

2.0 (0.53) 

2.0(0.53) 

1.8(0.48) 

1.8 (0.48) 

2.3 (0.61) 

2.3(0.61) 

2.2 (0.58) 

2.1 (0.55) 

2.2 (0.58) 

2.3 (0.61) 

2.5 (0.66) 

2.4 (0.63) 

2.2 (0.58) 

2.1(0.55) 

2.3 (0.61) 

2.2(0.58) 

5K 

4Y 

1 DZ 

5K 

4Y 

1 DZ 

2 2 

4Y 

1DZ 

22 

LLC mixing 
ratio at 30 % 
(to - 15OC) 

2.1(0.55) 

2.3(0.61) 

2.7 (0.71) 

2.9 (0.77) 

2.3 (0.61) 

2.4(0.63) 

2.2(0.58) 

2.2 (0.58) 

2.8 (0.74) 

2.8(0.74) 

2.6 (0.69) 

2.5 (0.66) 

2.7 (0.71) 

2.7 (0.71) 

3.0 (0.79) 

2.9 (0.77) 

2.6 (0.69) 

2.5(0.66) 

2.8 (0.74) 

2.7(0.71) 

C 
- 

T 

C 
- 
T 

C 

T 

C 

T 

C 

T 

C 

T 

C 

T 

C 
- 

T 

C 

T 

C 

T 

capacity 

3.3(0.87) 

3.8(1.00) 

3.3 (0.87) 

3.8 (1.00) 

3.3 (0.87) 

3.6(0.95) 

3 .4(0.90)  

3.5 (0.92) 

3.4 (0.90) 

3.5(0.92) 

4.1 (1.08) 

3.8 (1.00) 

3.4 (0.90) 

3.5 (0.92) 

4.2 (1.11) 

3.8 (1.00) 

4.2 (1.11) 

3.8(1.00) 

3.8 (1.00) 

3.4(0.90) 

LLC mixing 
ratio at 50 % 
(to -35OC) 

3.6(0.95) 

3.8(1.00) 

4.6 (1.21) 

4.8 (1.27) 

3.9 (1.03) 

4 .1(1.08)  

3.6(0.95) 

3.7 (0.98) 

4.6 (1.21) 

4 .7(1.24)  

4.3 (1.14) 

4.2 (1.11) 

4.5 (1.19) 

4.5 (1.19) 

5.0 (1.32) 

4.8 (1.27) 

4.2 (1.11) 

4.2(1.11) 

4.7 (1.24) 

4 .5(1.19)  

Antirust 
mixing at 

5 % 

0.4(0.11)  

0.4(0.11) 

0.5 (0.13) 

0.5 (0.13) 

0.4 (0.11) 

0 .4(0.11)  

0.4(0.11) 

0.4 (0.11) 

0.5 (0.13) 

0 .5(0.13)  

0.4 (0.1 1) 

0 .4 (0.11) 

0.4 (0.11) 

0.5 (0.13) 

0.5 (0.13) 

0.5 (0.13) 

0 .4 (0.11) 

0.4(0.11) 

0.5 (0.13) 

0 .4(0.11)  
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MUFFLER & EXHAUST PIPE 

GENERAL 

Muffler (STD) 

Catalytic muffler (OPT) 
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COMPONENTS 

Gasoline model 
1702 

9161141030 

a, 
-( 

E l  

17UZ-251 

Diesel model 

1x12-252 
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MUFFLER REMOVAL-INSTALLATION 

1 1 

Removal Procedure 

1 Remove the radiator cover. 

2 Remove the balance weight. (See page 0-14 for the weight of the balance weight.) 

3 Remove the muffler set bolts. 

4 Disconnect the exhaust pipe and remove the muffler. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 
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CATALYTIC MUFFLER MAINTENANCE 

Jobs Every Year (2000 Hours) 

Catalytic Pellets Replacement (Gasoline Engine Models) 

1. Remove the muffler. 

2. Remove old pellets from the muffler for replacement 
with new pellets. 

Catalytic Honeycomb Muffler Replacement (Diesel Engine 
Models) 

1. Remove the muffler. 

2. For honeycomb replacement, replace the whole muf- 
f ler ASSY. 
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BATTERY 

COMPONENTS 

n51 5l LU 

FIG 5601 

SPECIFICATIONS 

Battery type list (The battery is selected according to the equipped engine.) 

1 DZ 

80D 26L 

2 z 
(1 2V specification) 

95D31L 

5K.4Y 
22 

(24V specification) 

55B24L x 2 STD 

55B24L 

+ 

3 6 

t 

433 

125.5(12.8)  
128.21 

55D23L 

e 

48 

e 

356 

144.2(14.7) 
132.41 

Voltage V 

5-hour rate capacity Ah 

Specific gravity of battery 
fluid in use (at 20°C (68OF)) 

Cold cranking current A 

Battery weight N (kg) llbl 

95D31L 55D23L x 2 

346 1 9L 

OPT 
(High capacity 

battery 

12 

2 7 

1.280 

272 

89.2(9 .1)  
[20. 

55D23L 

80D 26L 

t 

5 5 

t 

582 

168.7(17.2) 
L37.91 

95D31L 

t 

6 4 

t 

622 

210.8(21.5)  
147.41 
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INSPECTION 

1. lnspect the battery fluid level. 
(1)  lnspect if the battery fluid level is in the range of UP- 

PER ++ LOWER, If insufficient, add distilled water t o  
the UPPER level. 

2. lnspect the specific gravity of the battery fluid. 
(1) Use a hydrometer and measure the specific gravity 

of the battery fluid. 

Standard: 1.280 (at 20°C (68OF)) 
Calculating equation 
S20  = St + 0.0007 (t-20) 
S20: Specific gravity converted t o  20°C (68OF) 
St: Measured specific gravity at t°C 
t: Fluid temperature at the time of measurement 

3, lnspect the battery terminals. 
(1)  If battery terminals are contaminated to  white, clean 

then and apply a thin coat of MP grease on termi- 
nals. 

4. Install the battery terminals and the harness connect- 
ing portion for loosening. 

(1 Retighten the battery terminals and the harness con- 
necting portion. 

Battery Removal 

1. Disconnect battery terminals. 

Note: 
Disconnect the negative terminal first. 

2. Remove the battery stopper. 

3. Remove the battery. 

Battery Installation 

Reverse the removal procedure. 
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STARTING MOTOR 

REMOVAL-INSTALLATION 

Note: 
The starting motor removing direction is either upward or downward, which varies with the vehicle 
model. Select the appropriate direction by grasping the situations around. 
The starting motor installing position is either on the right side or left side of the vehicle, which var- 
ies with the engine. The explanation here is given for the case of the left side. In the case of the right 
side, change "battery" in step 2 below to "air cleaner". 

1 Battery negative terminal 
2 Battery 

Removal Procedure 

1 Disconnect the battery negative terminal. 

2 Remove the battery. 

3 Disconnect the starting motor wiring. 

4 Remove the starting motor ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 
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ALTERNATOR 

REMOVAL-INSTALLATION 

1 2 Air cleaner I 
Removal Procedure 

1 Disconnect the battery negative terminal. 

2 Remove the air cleaner. 

3 Disconnect the alternator wiring. 

4 Remove the alternator ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Adjust the V belt tension after installation. 
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V Belt Tension Adjustment 

1. Inspect the V belt tension. 

Standard [Deflection when pushed with a force of 98 
N (10 kg) [22 lbll 
5K 8 - 13 mrn (0.31 - 0.51 in) 
4Y 8 - 13 rnm (0.31 - 0.51 in) 
1DZ-22 8 - 13 mrn (0.31 - 0.51 in) 

Standard [When the tension gauge (SST) is used] 

SST 092 1 6-0002 1 

5K 294 - 490 N (30 - 50 kg) 166 - 110 Ibl 
4Y 294 - 490 N (30 - 50 kg) [66 - 110 Ibl 
1DZ.22 324 - 559 N (33 - 57 kg) [73 - 126 Ib] 

1 4Y I / 1 2. Adjust the V belt tension. 

Adjusting 

5K. 1 DZ.22 
(1) Use a lever rod and move the alternator for adjust- 

ment. 

4Y 
(1 1 Make adjustment by turning the adjusting bolt. 
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ACCELERATOR PEDAL 

COMPONENTS 
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ACCELERATOR PEDAL ADJUSTMENT 

1. Adjust the accelerator pedal height. 
(1) Adjust accelerator link stopper bolt @ t o  make 

pedal height A satisfy the following dimension: 

Accelerator pedal roller height 
A = 84 * 2 mm (3.31 * 0.08 in) 
(from accelerator bracket t o  top of roller) 
B = 1 4  m m  (0.55 in) (reference value) 

2. Adjust the height of accelerator pedal stopper bolt @. 
C = 39.7 m m  (1.563 in) (reference value) 

5K-4Y engine models 
(1) Depress the accelerator pedal gradually, and adjust 

the height of stopper bolt @ so that the carburetor 
throttle lever stops immediately before the full open- 
ing position. 

1 DZ-2Z engine models 
(1 1 Adjust the height of stopper bolt @ so that the 

clearance between the injection pump lever and 
maximum speed adjusting screw satisfies the fol- 
lowing range when the accelerator pedal is in con- 
tact with stopper bolt @. 

D = 0 - 0.5 mm (0 - 0.020 in) 

0 m m  (0 in) clearance here means that the accelera- 
tor pedal comes into contact wi th the stopper bolt at 
the same time with establishment of the contact be- 
tween the lever and adjusting screw. 
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CLUTCH COVER 

GENERAL 
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SPECIFICATIONS 

CLUTCH COVER 

CLUTCH DISC 

Vehicle model 

Item 

TY pe 

Number of springs 

Spring installed length m m  (in) 

Spring installed load 
(all springs) N (kg) [Ibl 

5K 
engine models 

Coil spring type 

6 

37.7 (1.494) 

2354 (240) 
[5291 

Vehicle model 
5K 

engine models 

4Y.1DZ 
engine models 

t 

9 

t 

3236 (330)  
17281 

4Y.1DZ 
engine models 

+ 

c 

t 

c 

t 

TY pe 

Outside diameter mm (in) 

Inside diameter mm (in) 

Thickness mm (in) 

Material 

22  
engine models 

+ 

+ 

c 

3 9 2 3  (400) 
[8821 

22  
engine models 

+- 

c 

+ 

c 

t 

Dry single plate 

275 (10.83) 

175 (6.89) 

3.5 (0.1 38) 

Special woven 
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COMPONENTS 
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REMOVAL-INSTALLATION T = N.m (kg-cm) [ft-lbl 

7 

1 Toe board J 
Removal Procedure 

1 Remove the toe board. 

2 Remove the clutch housing cover. 

3 Remove the lock ring. [Point 11 

4 Disconnect the clutch release cylinder push rod. 

5 Disconnect the release shaft lever return spring. 

6 Install service bolts (3 pcs.) on the clutch cover. [Point 21 

7 Remove the clutch cover set bolts. 

8 Remove the clutch disc. [Point 31 

9 Remove the clutch cover. [Point 41 

10 Remove the release hub Wlbearing. [Point 51 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Apply a small amount of chassis grease on the input shaft spline portion. 
Always remove the service bolts (3  pcs.) after installing the clutch cover. 
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Transmission side 

Dowel pln 

/ 
I 

I 
I 
I 
I 
I 
I 
I 

/ /  --- / 

POINT OPERATIONS 

[Point 1 I 

Removal: Remove the lock ring with pliers 

Removal: After removing the lock ring, slide the input shaft 
fully toward the transmission side by using a 
straight edge screwdriver, etc. 

Installation: After installing the lock ring, confirm that the 
input shaft sliding is locked securely by the lock 
ring. 

[Point 21 

Removal: Service bolts (3 pcs.) 
Size M8 x 1.25 P =  40 mm 

Removal-Installation: Turn the flywheel to  set to  the posi- 
tion allowing easy installation or 
removal of the service bolts. 

Installation: The service bolts always be removed after in- 
stalling the clutch cover. 

[Point 31 

Inspection: Check the clutch disc for wear. 

Wear limit (rivet sinking depth): 
0.3 mm (0.012 in) 

Installation: When installing the clutch disc, the longer boss 
shall face the transmission. 

[Point 41 

Installation: When installing the clutch cover, match the 
dowel pin holes on the clutch cover flange with 
dowel pins on the flywheel side. 
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[Point 51 

Installation: Apply grease on the following places. 
Portion A in figure (in release hub): 

Fill MP grease. 
Portion B in figure (sliding contact faces of the 
release bearing and bearing plate): 

Apply chassis grease. 
Portion C in figure ( 2  release fork pawl 
portions): 

Apply chassis grease. 

Greasing of Clutch Release Fork Shaft and Clutch Release Hub 

1. After performing a maintenance job in the clutch hous- 
ing, apply grease to  the clutch release fork shaft and 
clutch release hub. 
These portions shall be greased periodically according 
to  the vehicle use state. 
Grease to be used: MP grease 
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DISASSEMBLY-INSPECTION-REASSEMBLY T = N-m (kg-cm) [ft-Ib] 

1 Match mark 

Disassembly Procedure 

1 Punch a match mark. [Point 11 

2 Remove the adjusting nut. [Point 21 

3 Remove the strap set bolt and strap seat. 

4 Remove the clutch cover. [Point 31 

5 Remove the compression spring. [Point 41 

6 Remove the spring and release bearing plate. 

7 Remove the eye bolt and release lever. [Point 51 

8 Remove the release bearing. [Point 61 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 
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Point Operations 

[Point 1 I 

Disassembly: Punch a match mark on the clutch cover and 
pressure plate. 

Reassembly: Assembly by aligning the match mark. 

[Point 21 

Reassembly: Carry out reassembly and adjustment accord- 
ing to the following procedure. 

1. Adjust the release bearing plate height. 

(1  Adjust the pressure plate height from the clutch cover 
mounting plane to the following value by using serv- 
ice bolts ( 3  pcs.). 

Pressure plate height: 8.8 mm (0 .346  in) 

(2) Apply a thin coat of chassis grease on the spherical 
face of the adjusting nut before installation. 

(3) Make adjustment by the adjusting nut  t o  make the 
release bearing plate height from the clutch cover 
mounting plane satisfies the following standard. 

Release bearing plate height: 
59 k 0 . 5  mm (2 .32  + 0 . 0 2 0  in) 

Release bearing plate parallelism (inclination): 
0 . 4  mm (0 .016 in) or less 

2. Use a press to press the release bearing plate several 
times with a stroke of 8 - 1 0  mm (0.31 - 0.39 in) and 
confirm no abnormal motion. Never let the stroke exceed 
12 m m  (0.47 in). 

3. Check the dimension in step 1 again. 

4. Assemble the nut lock plate and lock spring. 

[Point 31 

Disassembly: After removing the service bolts ( 3  pcs.) 
while holding the clutch cover w i th  a press, 
gradually release the pressing force to remove 
the clutch cover. 

Reassembly: Install service bolts (3  pcs.) while holding the 
clutch cover down with a press. 
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I / 1 Inspection: Inspect the compression spring. 

Limit perpendicularity: A = 2.5 mm (0.098 in) 

I Spring Spring I 

5~ 4 y . l ~ z . 2 ~  

SST 

Reassembly: Do not mistake the compression spring 
mounting position. 

[Point 51 

Reassembly: Apply chassis grease on the eye bolt and 
release lever sliding contact surface before 
reassembly. 

[Point 61 

Disassembly: SST 09950-2001 7 
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Reassembly: SST 09 140- 1 0 1 70-7 1 
Install by tapping the illustrated portion of the 
bearing. 
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CLUTCH RELEASE CYLINDER 

GENERAL 

SPECIFICATIONS 
- - - 

TY pe 

Inside diameter mm (in) 

Adjustment-free type 

20.64 (0.81 26) 
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2-1 3 

COMPONENTS 
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REMOVAL-INSTALLATION 

\ 1 

\ 
3 5 

1 Brake f lu~d 
2 Toe board 

Removal Procedure 

1 Disconnect the clutch side hose from the reservoir tank and drain the brake fluid. 

2 Remove the toe board. 

3 Disconnect the hose. 

4 Remove the push rod clevis pin. 

5 Remove the clutch release cylinder. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Clutch release cylinder set bolt tightening torque 
T =  14.71 - 21.57 N-m (150- 220 kg-cm) [10.85 - 15.92 ft-lbl 
See the clutch adjustment section (page 2-23) for the adjustment after installation. 
Carry out air bleeding. (See page 2-22.) 
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T = N.m (kg-cm) [ft- lbl 

Disassembly Procedure 

1 Remove the push rod. [Point 11 

2 Remove the boot. 

3 Remove the release cylinder piston. [Point 21 

4 Remove the conical spring. [Point 31 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 
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Point Operations 

[Point 1 I 

Reassembly: Temporarily set the push rod length t o  the il- 
lustrated dimension, and make readjustment 
after installation. 

[Point 21 

Disassembly: Cover the outlet side with waste cloth and 
remove the piston by gradually blowing air 
through the oil inlet. 

Reassembly: Apply rubber grease on the cylinder cup be- 
fore installation. 

[Point 31 

Inspection: Measure the conical spring free length. 

Free length: 44.4  mm (1.748 in) 
Free length limit: 41.5 mm (1 .634 in) 
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CLUTCH MASTER CYLINDER 

GENERAL 
- 

SPECIFICATIONS 
- 

TY pe 

Inside diameter mm (in) 

Girling 

15.87 (0.6248) 
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COMPONENTS 

~ e f e r  t o  
FIG ,4702 
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REMOVAL-INSTALLATION 

4 

5 

1 Brake fluid 
2 Toe board and rubber cover 

Removal Procedure 

1 Disconnect the clutch side hose from the reservoir tank and drain the brake fluid. 

2 Remove the toe board and rubber cover. 

3 Disconnect the piping. 

4 Remove the push rod clevis pin. 

5 Remove the clutch master cylinder 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
See the clutch adjustment section (page 2-23) for the adjustment after installation. 
Carry out gir bleeding. (See page 2-22) 
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Disassembly Procedure 

1 Remove the push rod. 

2 Remove the boot. 

3 Remove the master cylinder piston. [Point 11 

4 Remove the compression spring. [Point 21 

5 Remove the cylinder cap and cylinder cup. 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 
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Point Operations 

[Point 1 I 

Reassembly: Apply rubber grease on the cylinder cup be- 
Grease appl~catton fore installation. 

[Point 21 

Inspection: Measure the free length of the compression 
spring. 

Free length: 8 7  mm (3.43 in) 
Free length limit: 85 .1  mm (3.35 in) 
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CLUTCH AIR BLEEDING 

Dry Clutch Models (STD) 

Note: 
During air bleeding operation, add brake fluid from time to 
time to prevent the level from becoming insufficient. 

1. Bleed air from the clutch release cylinder. 

(1 Depress the clutch pedal several times to  compress 
the air in the piping and keep that state. 

(2) Loosen the breather plug to bleed air in the piping with 
the brake fluid and tighten the plug immediately be- 
fore the discharge stops. 

(3) Repeat steps (1) and (2) until no air bubble is seen in 
the discharged brake fluid. 

2. Add brake fluid to the specified level. 

Oil Clutch Models (OPT) 

1. While running the engine at idle, slowly push the clutch 
release cylinder output rod slowly into the cylinder to  
the stroke end. Push it in again after returning t o  the out 
end. Repeat this five cycles. 

Note: 
Do not depress the clutch pedal. 

http://www.heavyequipments.org/


CLUTCH ADJUSTMENT 

Clutch Pedal Adjustment 

1 .  Adjust the clutch pedal height and play 

Dry clutch 

( 1  Adjust the stopper bolt length (dimension C )  to make the clutch pedal height (dimension A 
or B) satisfy the standard below. 

(2) Adjust the push rod length (dimension E) to make the clutch pedal play (dimension D)  satisfy , 
the standard below. 

Unit: rnrn (in) A: Dimension without pad 
B: Dimension wi th pad 
C: Reference value 
D: Pedal play corresponding 

to  push rod play (F) 

Oil clutch 

Dry clutch I---- Oil clutch l l  

A 

I 
Unit: mrn (in) 

B 

145-  150 
(5.71 - 5.91) 

t 

Dry clutch 

Oil clutch 

140-  145 
(5.51 - 5.71) 

t 

E, F and G: Reference values 
(Note) The push rod play (F) shall always be over 0. 

C 

7 
(0.28) 

T 

125 
Dry clutch (4.92) 

Oil clutch 
93 

(3.66) 

D 

5-  10 
(0.20- 0.39) 

10 - 15  
(0.39 - 0.59) 

1 - 2  
(0.04- 0.08) 

t 

102 
(4.02) 
106 

(4.17) 
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Release Cylinder Adjustment (Dry Clutch) 

1. Adjust the release cylinder rod 

(1 ) With the release bearing in contact with the clutch cover, adjust the push rod length so that the 
release cylinder piston position (dimension A)  satisfy the following standard. 
A = 15 mm (0.59 in) 
(It is allowed to adjust dimension B as B = 1 - 2 mm (0.04 - 0.08 in) when A = 15 mm (0.59 in).) 

(2) Bleed air from the release cylinder. (See page 2-22.) 
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Release Cylinder Adjustment (Oil Clutch) 

1 .  Adjust the release cylinder rod length. 

(1) Keep the release cylinder piston in contact w i th  the cylinder bottom and bring the push rod into 
contact w i th  the piston. 
Adjust the push rod length in this state t o  make the clearance (dimension A )  between the release 
bearing and clutch release lever (release bearing plate) satisfy the fol lowing standard. 
A = 1 - 2 m m  (0.04 - 0.08 in) 
(It is allowed t o  adjust dimension B as push rod stroke B = 2 - 4 m m  (0 .08-  0 . 1 6  in) when 
A = 1 - 2 mm (0.04 -0.08 in))  

(2)  Start the engine, and bleed air f rom the release cylinder. (See page 2-22.) 
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OIL CLUTCH (OPT) 

GENERAL 

Clutch Cover 
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Release Cylinder 

Clutch Booster 

Flow divider 

/ Reaction piston 

Power piston 
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2-28 

SPECIFICATIONS 

Clutch cover 

Clutch disc 

TY pe 

Number of springs 

Spring installed length mm (in) 

Spring installed load 
(total number of springs) N (kg) [Ibl 

Clutch release cylinder 

5K 
engine model 

Coil spring type 

12 

37.7 (1.494) 

5070 (51 7)  
11 1401 

4Y-1DZ 
engine model 

t 

+- 

+ 

t 

Vehicle model 
Item 

TY pe 

Outside diameter mm (in) 

Inside diameter m m ( i n )  

Material 

22  
engine model 

C 

t 

t 

6865  (700)  
[ 1 5441 

Clutch booster (clutch master cylinder) 

5K 
engine model 

Wet single plate 

275 (1083) 

1 7 5 ( 1 5 4 4 )  

Special cork 

TY pe 

Inside diameter m m  (in) 

Adjustable type 

20.64 (0.81 266)  

4Y.1DZ 
engine model 

C 

+ 

t 

t 

22  
engine model 

t 

t 

+ 

t 

Portless with hydraulic booster 

25.4 (1 .OOO) 

28  (1.10) 

33.6 (1.323) 

1 6  (0.63) 

29.5 (1.161) 

TY pe 

Master cylinder piston 

Power piston 

Reaction piston 

Diameter mm (in) 

Full stroke mm (in) 

Diameter mm (in) 

Diameter mm (in) 

Full stroke mm (in) 
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COMPONENTS 

3101 
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Clutch Release Cylinder 
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Clutch Booster 
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OIL CLUTCH REMOVAL-INSTALLATION 
T = N.m (ka-cm) Ift-lbl 

1 Toe board I 

Removal Procedure 

1 Remove the toe board. 

2 Remove the clutch housing cover. 

3 Remove the oil clutch pipe. 

4 Remove the clutch cover and clutch disc. 
(See steps 3 to 9 in the removal procedure on page 2-5, as the procedure is the same as for the 
dry clutch.) 

5 Remove the venturi related parts. [Point 11 

6 Remove the release hub Wlbearing. 
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Installation Procedure 

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

Note: 
When the oil in the clutch housing is contaminated or the inside of the housing is dirty, drain oil from 
the drain plug and clean the inside of the housing. 
Use sandpaper and remove dirt (adhesion of rust, anticorrosive or impurities) on the friction surface 
of the pressure plate. 
Apply a thin coat of chassis grease on the input shaft spline portion, release bearing surface in con- 
tact with the release lever, and release hub surface in contact with the release fork. 
When installing the clutch cover, carefully operate to prevent deformation or damage of the oil clutch 
injection nozzle. 
Always remove the service bolts (3 pcs.) after installing the clutch cover. 
Check the hydraulic oil level. 
When oil in the clutch housing is drained, add the same amount of new hydraulic oil in the housing. 

I Section A-A 

Match 
marks 

Point Operation 

[Point 1 I 

Installation: Install the oil clutch nipple with its injection hole 
in the correct direction. 
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2-34 

CLUTCH BOOSTER TROUBLESHOOTING 

Phenomenon 

1. The clutch pedal is heavy 
(or becomes heavy from 
time t o  t ime). 

2 .  The pedal is returned 
quickly upon engine stall. 

3. Clutch release failure (Pedal 
depressible with very light 
force soon followed by 
clutch reapplication during 
pedal depression) 

Estimated cause 

Push rod galling due to  defective 
clutch booster installation 
Valve seal defect or foreign mat- 
ter trapping 
Defective seals 
Foreign matter intrusion t o  the 
spool portion 

Check valve seal defect or for- 
eign matter trappin 
Valve seal defect or oreign mat- 
ter trapping 

9 
Defective seals 

Release cylinder air bleeding 
defect 
Defective seals 

Corrective action 

Installed position adjustment 

Cleaning or replacement of reac- 
t ion piston or power  piston 
Replacement o f  seals 
Disassembly and cleaning 

Cleaning or replacement 

Cleaning or replacement o f  reac- 
t ion piston or power  piston 
Replacement of seals 

Air bleeding 

Replacement o f  seals 
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CLUTCH BOOSTER DISASSEMBLY.INSPECTION.REASSEMBLY T = N.m (kg-cm) [ft-lb] 

Disassembly Procedure 

1 Remove the push rod and boot. 

2 Remove the snap ring. 

3 Remove the reaction piston Wlpower piston from the body. 
(If the fitting is tight, hold reaction piston at its portion before the C-ring.) 

4 Remove the reaction piston guide. 

5 Remove the reaction piston parts and control valve parts. [Point 11 

6 Remove the power piston parts. [Point 21 

7 Remove the master cylinder piston parts. [Point 31 

8 Remove the f low divider parts. 

9 Remove the check ball. 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Coat hydraulic oil on each part before reassembly. 
Coat silicone grease on the cylinder cup before reassembly. 
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2-36 

Point Operations 

[Point 1 I 

Disassembly: Push the pin connecting the reaction piston 
with a wire, and remove the reaction piston. 
Carry out this operation while the control 
valve seat in the reaction piston is kept slight- 
ly pressed. 

[Point 21 

Inspection: lnspect the wear on the power piston sliding 
contact surface. 

Wear limit: 0.032 mm (0.00126 in) 
(diametric clearance) 

[Point 31 

Disassembly: Push the master cylinder piston with a round 
bar to make the pin retaining the piston fall 
and extract the master cylinder piston. 

Reassembly: Push the master cylinder piston with a round 
bar and align the piston slit groove with the 
body pin hole. Insert the pin. 

Inspection: lnspect wear on the master cylinder piston slid- 
ing contact surface. 

Wear limit: 0.032 mm (0.0126 in) 
(diametric clearance) 
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TORQUE CONVERTER 
Page 

GENERAL ............................................................ 3-2 

HYDRAULIC CIRCUIT DIAGRAM ....................... 3-5 

SPECIFICATIONS ................................................ 3-7 

TROUBLESHOOTING .......................................... 3-8 

COMPONENTS .................................................... 3-14 

TRANSMlSSlON COVER & 
CONTROL VALVE ASSY ................................. 3-23 

.................................... REMOVAL-INSTALLATION 3-23 

DISASSEMBLY .INSPECT10 NaREASSEMBLY ............. 3-24 

TORQUE CONVERTER.OIL PUMP ...................... 3-28 

REMOVAL.INSTALLATION .................................... 3-28 

TRANSMISSION .................................................. 3-31 

DISASSEMBLY .INSPECTION.REASSEMBLY ............. 3-31 

CLUTCH SHAFT DISASSEMBLY.INSPECTION 
REASSEMBLY ..................................................... 3-39 

...................................................... SHIFT LEVER 3-45 

..................................................... ADJUSTMENT 3-45 

..................................... INCHING ADJUSTMENT 3-46 

Note: 
Refer to Page 3-49 for the repair sequences involved in 
the 1 st speed torque converter manufactured May 1995 
and then after . 
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3-2 

GENERAL 

1 Speed Torque Converter (STD) 
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3-3 

2 Speeds Torque Converter (OPT) 
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Control Valve 

(for lubrication) 

Modulator valve 
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HYDRAULIC CIRCUIT DIAGRAM 

For 1 Speed , 
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For 2 Speeds 
I I 
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SPECIFICATIONS 

(Note) The hydraulic pressure is indicated by the value at an engine speed of 2.000 rpm. 

Gear ratio 

2 speeds torque 
converter (OPT) 

+ 

t 

+- 

4Y. IDZ:  2.68 
22: 2.76 

4Y.2Z: 2 1 0 0  
I D Z :  2150  

+- 

t 

t 

c 

t 

Item 

Manufacturer 

Torque converter type 

Torque converter name 

Stall torque ratio 

Stall speed rPm 

Module control pressure kPa (kg/cm2) [psi] 

Clutch operating pressure (main ressure) 
k8a (kg/cm2) [psi] 

Torque converter outlet pressure 
kPa (kg/cm2) [psil 

Torque converter oil capacity I (US gal) 

Torque converter oil 

1 speed torque converter (STD) 

AlSlN SElKl 

3-element single-stage, 
two-phase type 

AlSlN 

5K: 2.94 
4Y.lDZ: 2.68 

22: 2.76 

5K: 1950 4Y.22: 2100 
1DZ: 2150 

3 9- 4 9 0  (0.4-  5.01 [5 .7-  7.11 

981 (10.0) [ I 421  

392 (4.0) 1571 

1 4  (3.7) 

Auto fluid 

1 speed torque converter 2 speeds torque 
converter 

2.3 ton series 

4Y . lDZ  

1 .474 

1 .040 

1 .214 

1 ton series 

2 2  

1.285 

0 .907  

1.059 

4Y . lDZ  

1.033 

- 

1.028 

2 ton series 

5K 

3 ton series 

5K 

1.838 

- 

1.829 

Forward 1st 
speed 

Forward 2nd 
speed 

Reverse 

4Y . lDZ  

1.366 

- 

1.359 

1.366 

- 

1.359 

22  

1 . I 2 6  

- 

1.120 

4Y . lDZ  

1.220 

- 

1.214 

22 

1.064 

1.059 
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3-8 

TROUBLESHOOTING 

Judgment-estimated cause-action 

Oil level check-Check by the level gage. 

Regulator valve sticking-Check foreign 
matter trapping, etc., and wash the regu- 
lator valve. 
Break down or fatigue of regulator valve 
spring-+Replacement 
Oil pump malfunction 
1 Oil pump defect-+Replacement 
2 Damage of extension sleeve- 8 

Replacement 
Defect in suction line 
1 Clogged oil strainer-Replacement 
2 Air suction-Check the O-ring or 8 

gasket at each joint. 
Clogging of oil leakage in the oil path be- 
tween the pump and control valve-+Oi l  
path inspection- Check the  O-ring 
and/or replace the gasket. 

Clogged orifice or sticking of regulator 
valve-Valve inspection and washing 

Sticking of inching valve spool-Check 
foreign matter trapping, etc. and wash. 
lnching lever sliding motion defect+ 
Repair or replace. 
Inching rod return defect-Inspect and/or 
replace the rod Ilnk. 
Modulator valve sticking-Check foreign 
matter trapping, etc. and wash. 
Clogged orifice valve-Washing 

See item 1.2 below. 

The inching spool is sticking t o  close the 
oil path.-Check foreign matter trapping, 
etc. and wash. 

Fault status 

1 .  The vehicle does 
not move at all 
or moves very 
slowly. 
(Failure of power 
transmission by 
clutch) 

lnspect~on method 

1 . 1  Inspect the main pressure. 
Check both in the case of shifting to  
forward or reverse and at the neutral 
state. 

Standard: (See the measurement-test 
section.) 

I .  1 .a The oil pressure in the neutral state 
is lower than the standard. 

1 . 1  .b Abnormally high hydraulic pressure 

I .  1 .c. The hydraulic pressures (clutch 
pressures) for both forward travel- 
ing and reverse traveling are both 
below the standard. (Normal in neu- 
tral state) 

1 . 1  .d The hydraulic pressure (clutch pres- 
sure) is lower than the standard for 
either forward traveling or reverse 
traveling. 

1.2 lnspect the clutch pressure. 
Standard: (See the measurement-test 
section.) 

The clutch pressure is slightly lower than 
the main pressure. 

1.2.a The main pressure is normal, but the 
clutch pressure (for both forward 
traveling and reverse traveling) does 
not rise at all or is abnormally low. 
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Judgment-estimated cause-action 

Oil leak in anywhere between the selec- 
tor valve and main shaft collar-tOil path 
inspection+Repair or replacement 
Worn or broken seal ring (main shaft col- 
lar)-+Replacement 
Fallen plug from main shaft oil path 
+Repair or replacement 
Damage at clutch piston, broken piston 
ring, piston freeing, etc.+Overhaul the 
clutch 

Clogging in the oil path between the 
selector valve and clutch piston (oil path 
in the forward side if forward traveling 
fails)+Oil path inspection and clogged 
material removal 
Clutch piston sticking 

Overhaul the torque converter 

Check the level gage. 

Tune up the engine if either speed does 
not satisfy the standard. 
(See the engine tune-up section.) 

If the main pressure or clutch pressure is 
abnormal, inspect according t o  1 .1  and 
1.2 above. 

Inspect the stall speed and judge 
whether the defect exists on the convert- 
er side or clutch side. 
a. The stall speed is too low ( 3 0 0  rpm or 

more below the standard).+The one- 
way clutch of the stator is slip- 
ping.+Replace the converter ASSY. 

b .  The stall speed is too high.+The 
c lu t ch  is s l ipping t remendous -  
ly.+lnspect and replace the clutch 
parts. 

Fault status 

2. Insufficient grade- 
ability or tractive 
force (insufficient 
power) (due to tor- 
que converter  
failure in torque 
generation) 

Inspection method 

1.2.b The clutch pressure in either forward 
traveling or reverse traveling is low- 
er than the standard. 

1.3 Both the main pressure and clutch 
pressure are normal. 

1.3.a Mechanical trouble in other part of 
the transmission (Excessive oil tem- 
perature rise involving abnormal 
noise generation is likely t o  occur in 
this case.) 

2.1 Inspect the oil level. 

2.2 lnspect the engine no-load maximum 
rpm and loaded maximum rpm. 
(See the measurement-test section.) 

2.3 lnspect the main pressure and clutch 
pressure. 
(See the measurement-test section.) 

2.4 Inspect the stall speed. 
Carry out a stall test, and measure the 
engine speed at the time. 
(Note) Always check the engine output 
(loaded maximum rpm), main pressure 
and clutch pressure to  confirm that the 
engine and clutch systems are normal be- 
fore inspecting the stall speed. 
(See the measurement-test section.) 
(Note) the stall speed may be about 1 0 0  
rpm above or below the standard above 
depending on slight performance disper- 
sions of the engine and torque convert- 
er as well as delicate matching between 
them. 
Therefore, use the standard as a guide- 
line for defect judgment. 
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Judgment-estimated cause-action 

When the  vehicle t rave ls*  C lu t ch  
seizure-+Disassemble and replace the 
clutch. 
When the vehicle does not travel*See 
3.2 below. 

When the  c lu t ch  pressure is  
normal-tClutch slipping or clutch piston 
sliding motion defect-tDisassemble and 
replace the clutch. 
When  the  c lu t ch  pressure is 
abnormal-+See 3 .3  below. 

Selector valve defect-+Disassemble and 
replace. 
When the selector valve is normal-tsee 
3.4 below. 

Seal ring defect*Replace. 
When the  seal r ing is  normal  
*Disassemble the clutch as the clutch 
system is defective. 

When the main pressure and/or clutch 
pressure is abnormal-tlnspect according 
t o  1.1 and 1.2 above. 

Breakdown or fatigue of the modulator 
valve spring*Disassembly, inspection 
and replacement 
Clogged orifice valve*Disassembly, in- 
spection and washing 
Clogged orifice of regulator valve+ 
Disassembly, inspection and washing 
Inching spool return defect*Foreign 
matter trapping or breakdown or fatigue 
of spring* Disassembly, washing or 
replacement 
Inching lever s l id ing m o t i o n  
de fec t j co r rec t  or replace the lever. 
Inching rod return defect- tlnspect and 
replace the rod link. 

Insufficient oil level, clogged oil strainer 
or air suction*Oil addition, disassembly 
and washing 

Fault status 

3.  The vehicle does 
not travel in either 
t h e  fo rward  or 
reverse direction. 

4. Excessive time lag 
at starting 

Inspection method 

3.1 Set the shift lever neutral and inspect 
in which direction the vehicle travels. 

3 .2  lnspect the clutch pressure on the 
faulty side. 
(See the measurement-test section.) 

3.3 Inspect the selector valve. 

3.4 Inspect the main shaft seal ring. 

4.1 Depress the accelerator pedal simul- 
taneously wi th shifting to  judge start- 
ing delay. 
(It is desirable to  compare wi th a nor- 
mal vehicle if any.) 

4.2 lnspect the main pressure and clutch 
pressure. 
lnspect the clutch pressure rise charac- 
teristic at the same time. 
(See the measurement-test section.) 

4.2.a When the clutch pressure rise is ab- 
normal (too slow). 

4.3 Inspect the oil. 
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Fault status 

5. Inching defect or 
jerking (shock 
generation) 

6. Clutch connecting 
point is either too 
high or too low. 

7. Overheat 

Inspection method 

5.1 Inspect inching operation. 

5.2 lnspect the main pressure and clutch 
pressure. 
Operate the inching pedal and inspect 
the clutch pressure variation. 
(See the measurement-test section.) 

5.2.a When the clutch pressure rise 
characteristic is abnormal 

5.2.b When the clutch pressure rise 
characteristic is normal (Inspect the 
clutch pack.) 

5.3 After shifting the shift lever, release 
the inching pedal suddenly t o  inspect 
the shock at starting. 

6.1 lnspect the oil pressure (clutch pres- 
sure) at the time of inching. 

6. I .a When the inching pressure is too 
high 

6.1 .b When the inching pressure is too low 

7.1 Inspect the torque converter oil level 
and oil quality. 

7.2 lnspect the main pressure, clutch pres- 
sure and torque converter pressure 
(outlet pressure). 
(See the measurement-test section.) 

Judgment-estimated cause-action 

Inching rod return defect- Inspect and 
replace the rod link and return spring. 

* I n c h i n g  lever s l id ing m o t i o n  
defect-Greasing or replacement 
Inching spool return defect-Foreign 
matter trapping, breakdown or fatigue of 
spring-tDisassembly, wash ing and 
replacement 

lnching spool st icking-tcheck foreign 
matter trapping, etc. and wash. 
Inching lever s l id ing m o t i o n  
defect+Greasing or replacement 
lnching rod return defect-Rod link and 
return spring inspection and replacement 
Clogged orifice valve-twashing 

Breakdown or fatigue of clutch return 
spring-Disassembly and replacement 
Clutch piston motion detect -t Disas- 
sembly, inspection and replacement 
C lu tch  p late abnormal  w e a r 4  
Disassembly and replacement 

Fatigue of camber plate + Disassembly, 
inspection and replacement 

I Breakdown or fatigue of spring for inch- 
ing spool  No.1  ( i nch ing  r o d  
side)-Replacement 

Breakdown or fatigue of inching spool 
No. 2-Replacement 

Inappropriate oil Ievel-tCheck excessive 
or insufficient oil level and correct i t  t o  
the proper level. 
Air suction-tlnspect the O-ring at each 
joint. 
Moisture content in oil-toil replacement 
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Fault status 

8. Abnormal noise is 
generated. 

Inspection method 

7.2.a When the main pressure or clutch 
pressure is lower than the standard 

7.2.b When the torque converter pressure 
is lower than the standard 

7.3 lnspect the clutch portion. Set t o  the 
neutral posit~on and check if the vehi- 
cle travels or not. 

7.3.a When the vehicle travels in either the 
forward or reverse direction 

7.4 lnspect the torque converter portion. 

7.5 Inspect the transmission portion. 

7.6 Check the use status at the user. 
Check the operation status by the 
operator, use status and operating 
place. 

8.1 lnspect the torque converter portion. 

8.2 Inspect the transmission portion. 

Judgment-estimated cause-action 

lnspect according t o  1.1 and 1.2 above. 

Regulator valve sticking-Disassembly, 
inspection and washing 
Excessive resistance of internal oil 
path-toil path clogging inspection 
Clogged oi l  strainer-tDisassembly, 
washing and replacement 

Clutch seizure or damage at clutch 
pack-Disassembly, inspection and 
replacement 

Defect in converter portion 
Stator  st ick ing- Converter  ASSY 
replacement 
Impeller contact-tJudge by checking the 
oil filter and replace the converter ASSY 
if defective. 
Decreased c i rculat ing f l o w  rate-. 
Clogged stator  shaf t  or i f ice,  
etc.-tDisassembly, inspect ion and 
replacement 

Defect in transmission 
Clutch dragging-Disassembly, inspec- 
tion and replacernent 
Bearing wear or seizure-tDisassembly, 
inspection and replacement 

Check no push-up, etc. especially by per- 
forming inching operation. 
Check if excessive switch-back is per- 
formed. 

Damaged drive plate+Replacement 
Damaged bearing-Replacement 
Contact of impeller (fragment inspection 
at oil filter)+Converter replacement 
Loosened bolt-Retightening 
Damaged gear pump + lnspection and 
replacement 

Dragging noise due t o  c lu t ch  
seizure+ lnspection and replacement 
Wear or damage at bearing-Inspection 
and replacement 
Gear damage+Replacement 
Spline wear+Replacement 
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Fault status 

9. Oil leak 

Inspection method 

9.1 Inspect oil seals. 

9.2 Inspect the case joint. 

9.3 Inspect for f lowhole or crack. 

9.4 If oil is leaking from the air breather 

Judgment-estimated cause-action 

Inspect each seal lip and the  mating side 
sliding contact face for damage or wear, 
and replace if defective. 

Bolt retightening, or replacement of  O- 
ring or packing 

Repair or replacement 

Overheat 
Excessive oil 
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COMPONENTS 

Torque Converter Housing 
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Torque Converter 
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Torque Converter Clutch (Reverse) 

3203 
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Torque Converter Clutch (Forward) (for 2 Speeds) 
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Torque Converter Gear 

Refer t o  
FIG. 3203 
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Control Valve 

http://www.heavyequipments.org/


-- 

Torque Converter Piping 
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Shift Lever 

321 5 
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TRANSMISSION COVER & CONTROL VALVE ASSY 

REMOVAL-INSTALLATION T = N.m (kg-cm) [ft- lbl 

I 1 Toe board I 
Removel Procedure 

1 Remove the toe board. 

2 Disconnect the inching wire. 

3 Disconnect the shift rod. 

4 Disconnect electrical wiring. 

5 Disconnect the torque converter cooler hose. 

6 Remove the transmission cover & control valve ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 
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DISASSEMBLY -INSPECTION-REASSEMBLY T = N.m (kg-cm) [ft-Ib] 
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3-25  

Disassembly Procedure 

1 Remove the switches (neutral switch and backup lamp swi tch) .  [Point 11 

2 Remove the inching lever. 

3 Remove the shift lever. [Point 21 

4 Remove the shift cam lever. 

5 Remove the control valve (control Wtregulator cover ASSY). 

6 Remove the steel ball. [Point 31 

7 Remove the spring and steel ball. [Point 4) 

8 Remove the inching cam lever. 

9 Remove the valve body plate cover. 

1 0  Remove the valve body plate and gasket. 

11  Remove the selector valve. [Point 51 

1 2  Remove the oil seal. [Point 61 

13 Remove the valve holder plate. (Pay attention t o  spring jumping out.) 

1 4  Remove the inching valve. [Point 71 

1 5  Remove the valve holder plate. (Pay attention t o  spring jumping out.) 

1 6  Remove the regulator valve, inching rod, orifice valve and modulator valve. [Point 71 

17 Remove the change valve. [Point 81 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
When installing the inching cam lever and shift cam lever, apply a thin coat M P  grease on the inside 
of the upper cover and oil seal. 
Coat torque converter oil on each valve before reassembly. 
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Point Opreations 

[Point 1 I 

Inspection: Inspect the switches. 
Neutral switch: 
Normal if turned OFF when depressed. 
Backup lamp switch: 
Normal if turned ON when depressed. 

[Point 21 

Adjustment: Adjust the shift lever operating force. 
Set a spring scale at the shift lever rod instal- 
lation hole and measure the operating force. 
Adjust the operating force to  the standard level 
by turning the adjusting bolt. 

Shift lever operating force: 
34.3 - 53.9 N (3.5 - 5.5 kg) [7.7 - 12.1 
Ibl 

Reassembly: Install the steel ball in the correct position. 

[Point 41 

Reassembly: Place the steel ball in the detent hole, coat 
grease on the detent spring and paste it on 
the lock ball. 

Reassembly: Coat grease on the steel ball (safety valve) and 
paste i t  to stand on the safety valve contact 
face of the upper cover. 

I [Point 51 

Disassembly: Use the service bolt t o  extract the selector 
valve stopper. 
Service bolt size: M6 x 1.0 
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[Point 61 

Reassembly: Use the SST to drive in the oil seal until it is 
flush with the cover. 
SST 09620-3001 0 

[Point 71 

Inspection: lnspect the regulator valve, inching valve, 
modulator valve and orifice valve for clogging 
of the orifice. 

Inspection: lnspect the orifice valve. 
Push the center of the valve a few times light- 
ly with a finger to confirm smooth movement 
without sticking. 

Inspection: Measure the free length of each spring. 

Unit: rnrn (in) 

[Point 81 

Spring 

Regulator valve 

lnching valve 

lnching valve 
(compression) 

Modulator valve 

Orifice valve 

Reassembly: Use the SST to drive in the spring pin until it 
is flush with the body. 
SST 09700-30200-71 

Free length 

88.8 (3.496) 

34.5 (1.358) 

49.4 (1.945) 

50.5 (1.988) 

30.0 (1.181) 

Free length limit 

85.0 (3.346) 

33.0 (1.299) 

47.0 (1.850) 

48.5 (1.909) 

28.5 (1.122) 
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T = N.m (kg-cm) I f t - lb l  

1 Torque converter oil 
2 Engine Wltorque converter 
3 Torque converter housing ASSY 

Removal Procedure 

1 Drain torque converter oil. 

2 Remove the engine Wltorque converter. (See page 1-1 2 in the engine section.) 

3 Disconnect the engine and torque converter housing ASSY. (See steps 1 t o  4 of the removal proce- 
dure on page 1-1 6 in the engine section.) 

4 Remove the torque converter ASSY. [Point 11 

5 Remove the oil pump Wlstator shaft. [Point 21 

6 Remove the stator shaft. 

7 Remove the oil pump gear. [Point 31 

8 Remove the oil seal. [Point 41 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note 
Stator shaft set bolt tightening torque: T = 9.81 - 15.69 N-m (100 - 160 kg-cm) [7.24 - 11.58 ft-lb] 
See the note for the engine installation procedure. (See page 1-13 and 1-16.) 

http://www.heavyequipments.org/


Seal ring Oil seal Point Operations 

[Point 1 I 

Removal: Be careful as oil exists in the torque converter 
ASSY. 
The torque converter ASSY cannot be disassem- 
bled. 

Installation: Coat grease on the seal ring and oil seal lip be- 
fore installation. 

Installation: Install the torque converter ASSY with rotation 
so that the extension pawl fits into the oil pump 
drive gear groove. 

[Point 21 

Removal: SST 09950-2001 7 

[Point 31 

Inspection: Measure the clearance between the oil pump 
driven gear and pump body. 

Limit clearance: 0 . 3  mm (0 .012  in) 

Inspection: Measure the clearance between oil pump driven 
gear and crescent. 

Limit clearance: 0 . 4  mm (0 .01  6 in) 

Inspection: Measure the clearance between the oil pump 
drive gear and crescent. 

Limit clearance: 0 . 4  mm (0 .01  6 in) 
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Inspection: Measure the clearance between the pump body 
and each gear. 

Limit clearance: 0 .1  mm (0.004 in) 

Inspection: Measure the clearance between the oil pump 
driven gear bushing and stator shaft. 

Limit clearance: 0.15 mm (0.0059 in) 

[Point 41 

Installation: SST 09608-3501 4 
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TRANSMISSION 

DISASSEMBLY -INSPECTION-REASSEMBLY 

Note: 
The explanation here covers the jobs for disassembly from torque converter housing ASSY. For disas- 
sembly of the oil pump, however, see page 3-28 (torque converter-oil pump section). See page 3-39 
for disassembly of the clutch shaft parts. 
(Engine Wltorque converter removal-installation: page 1-1 2) 
(Engine and torque converter disconnection: See steps 1 to 4 in the removal procedure on page 1-1 6.) 

T = N.m (kg-cm) [ft-lbl 

1 Torque converter oil 110.13- 22.431 
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1 Drain torque converter oil. 

2 Remove the transmission cover & control valve ASSY. 

3 Remove the torque converter ASSY. [Point 11 

4 Remove the oil pump Wlstator shaft. [Point 21 

5 Remove the front cover. [Point 31 

6 Remove the side cover (in 2-speeds torque converter only). 

7 Remove idle gear No.2 (in 2-speeds torque converter only). [Point 41 

8 Remove idle gear No.2 bearing (in 2-speeds torque converter only). [Point 51 

9 Remove clutch shaft No.2 W/clutch drum No.2 (forward). [Point 61 

10 Remove idle gear No. 1 and idle shaft. [Point 71 

1 1 Re,move idle gear No. 1 bearing. [Point 81 

12 Remove clutch shaft No. 1 Wlclutch drum No. 1 (reverse). [Point 91 

13 Remove the oil strainer. 

14 Remove output shaft No. 1 and output gear No.2. [Point 101 

1 5 Remove output shaft bearing No. 1. [Point 1 1 I 

16 Remove bearing No. 1 (for clutch shaft No. 1 ). [Point 121 

17 Remove bearing No.2 (for clutch shaft No.2). [Point 131 

18 Remove output shaft bearing No.2. [Point 141 

19 Remove the oil filter. (Use the SST 09228-07500.) 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
The tightening torque for each part is as follows: 

Unit: N.m (kg-cm) [fl-lb] 

Oil strainer set bolt 

Oil pan set bolt 

ldle shaft 

ldle shaft set bolt 

Front cover set bolt 

Side cover set bolt 

Transmission cover (upper cover) set bolt 

Stator shaft set bolt 

9.81 - 15.69 (100- 160) 17.24- 11.581 
5.88- 7.85 (60- 80) 14.34- 5.791 

4.90-9.81 (50-100) [3.62-7.241 

3.92- 6.86 (40- 70) [2.89- 5.061 

18.63-30.40 (190-310) [I 3.75-22.431 

3.92- 6.86 (40- 70) f2.89- 5.061 

9.81 - 15.69 (100- 160) [7.24- 11.581 
9.81 -15.69 (100-160) [7.24-11.581 
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Seal rlng 011 seal 

3-33 

Point Operations 

[Point 1 I 

Disassembly: Be careful as oil exists in the torque convert- 
er ASSY. 
The torque converter ASSY cannot be disas- 
sembled. 

Reassembly: Coat grease on the seal ring and oil seal lip be- 
fore installation. 

Reassembly: Rotate the torque converter ASSY to make the 
extension pawl f i t  into the oil pump drive gear 
groove. 

[Point 21 

Disassembly: SST 09950-2001 7 

[Point 31 

Disassembly: Use the service bolt for removal 
Service bolt size: MI 0 x 1.25 

[Point 41 

Disassembly: Extract the idle shaft by inserting a screw- 
driver or the like in the lock plate groove. 

Reassembly: Adjust the thrust clearance of idle gear No.2. 

1. Push the idle gear to one side and measure the clear- 
ance between the bearing and spacer. 

Standard clearance: 
0.04 - 0.6 mm (0.0016 - 0.024 in) 

2. If the measured value does not satisfy the standard, 
replace the spacer switch new ones. 
Install spaces on both sides of the idle gear. 

http://www.heavyequipments.org/


SST 

[Point 51 

Disassembly: SST 09308-0001 0 

[Point 61 

Disassembly: Use a copper rod and tap the end of the shaft 
from the rear side to  drive the shaft out t o  
the front side. Hold the clutch drum during 
this operation. 

Disassembly: After removing the clutch shaft Wlclutch 
drum, remove output gear No. 1 remaining in 
the case. 

Reassembly: Coat grease on the seal ring and install it at 
the end of the clutch shaft. 

Reassembly: Adjust the thrust clearance of clutch shaft 
No.2 (forward). 

1. After installing clutch shaft No.2 Wlclutch drum No.2 
in the case, install shims on the shaft and temporarily 
install the front cover. 

Set a dial gage on the side of the clutch gear, and meas- 
ure the thrust clearance by moving the clutch drum back 
and forth. 

Standard clearance: 0.05 - 0.55 mm (0.0020 - 
0.021 7 in) 

If the measured value does not satisfy the standard, 
select the shims to be used at the tip end of the shaft. 

Shim thickness: 0.5,O.g and 1.25 mm (0.020,0.035 
and 0.0492 in) 
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[Point 71 

Disassembly: After removing the lock washer and set bolt, 
rotate the idle shaft counterclockwise for 
removal. 

Reassembly: Clean the idle shaft threaded portion, and 
check if it can be screwed in lightly without 
the idle gear. 

SST 

Reassembly: Install the bearing inner race on the idle gear 
and tape the bearing so as not t o  let it fall. 
After inserting the idle gear into the case, re- 
move the tape and insert the idle shaft. 
Tighten the idle shaft to  the specified torque. 

T=4.90 - 9.81 N-m 
(50 - 100 kg-cm) [3.62 - 7.24 ft-lbl 

[Point 81 

Disassembly: SST 09308-0001 0 

Reassembly: SST 09620-3001 0 

[Point 91 

Disassembly: Extract clutch shaft No. 1 Wlclutch drum 
No. 1 to the converter side. 

Reassembly: Coat grease on the seal ring and install it at 
the end of the clutch shaft. 
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Reassembly: Adjust the thrust clearance of clutch shaft 
No. 1 (reverse). 

1. Install the shim on the stator shaft and temporarily in- 
stall the oil pump Wlstator shaft. 

.-- -, -- - 

2. Set a dial gage on the front end of the clutch shaft, and 
measure the thrust clearance by moving the clutch drum 
back and front. 

Standard clearance: 0.1 5 - 0.75 mm 
(0.0059 - 0.0296 in) 

3. If the measured value is not within the standard range, 
select and change the shim thickness at the stator shaft. 

Shim thickness: 0.71, 0.9, 1.12 and 1 .4  mm 
(0.0280, 0.035, 0 .0441 and 
0.055 in) 

[Ponit 101 

Disassembly: After removing the output cover set bolts, 
use the SST for removal. 
SST 0981 0-201 72-71 

Reassembly: Adjust the thrust clearances related to the out- 
put shaft. 

1. Place a spacer and shim(s) on the output gear No. 2, and 
temporarily install the output cover Wloutput shaft. 

2. Tap the output shaft with a hammer t o  eliminate the 
thrust clearance of the gear, spacer and shim. 

3. Set a dial gage on the upper face of the output shaft, 
and pry upward with a screwdriver to measure the move- 
ment (thrust clearance). 

Standard clearance: 0 .03  - 0.51 mm (0.0012 - 
0.0201 in) 

4. If the measured value does not satisfy the standard, 
select the shims to be used. 

Shim thickness: 0.9, 1.25 and 1.6 mm (0.035, 
0.0492 and 0 .063 in) 
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9 [Point 111 

Disassembly: After removing the snap ring w i t h  the SST, 
remove the shaft by  tapping i ts end w i t h  a 
plastic hammer. 
SST 09905-0001 2 

Disassembly: Remove the bearing f rom the output cover. 
SST 09620-3001 0 

Reassembly: Install the bearing in the output cover. 
SST 09608-3501 4 

Reassembly: Install the oil seal flush w i t h  the output cover 
so as not t o  damage its lip. 
SST 09150-10170-71 
After installation, coat grease on  the oil seal 
lip. 

[Point 121 

Disassembly: SST 09308-0001 0 
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[Point 131 

Disassembly: SST 09308-0001 0 

Reassembly: SST 09370-1  0 4 1  0-71 

[Point 141 

Disassembly: SST 09308-0001 0 

Reassembly: SST 09608-3501 4 
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CLUTCH SHAFT DISASSEMBLY-INSPECTION-REASSEMBLY 

Clutch shaft No. 1 (reverse)(for both 1 -speed and 2-speeds torque converter) 

Clutch shaft No.2 (forward) (for 1 -speed) I 

Clutch shaft No.2 (forward) (for 2-speeds torque converter) 
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Disassembly Procedure [Clutch Shaft No. I (Reverse)] 

1 Remove the forward input gear. 

2 Remove the seal ring. 

3 Remove the clutch gear. [Point 11 

4 Remove clutch shaft No. 1. [Point 21 

5 Remove the snap ring. 

6 Remove the backing plate, clutch disc, clutch plate and camber plate. [Point 31 

7 Remove the clutch return spring. [Point 41 

8 Remove the clutch piston. [Point 51 

Disassembly Procedure [Clutch Shaft No.2 (Forward)] 

1 Remove the shim. 

2 Remove the clutch gear (in 2-speeds torque converter only). [Point 11 

3 Remove clutch shaft No.2. [Point 21 

4 Remove the clutch gear. [Point 11 

5 Remove the snap ring. 

6 Remove the backing plate, clutch disc, clutch plate and camber plate. [Point 31 

7 Remove the clutch return spring. [Point 41 

8 Remove the clutch piston. [Point 51 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Coat grease on the seal ring before reassembly. 
After washing each part, coat torque converter oil sufficiently before reassembly. 
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Point Operations 

[Point 1 I 

Disassembly: Use the SST and remove the stator shaft 
bearing and clutch gear (reverse). (in clutch 
shaft No. 1 only) 
SST 09950-2001 7 

Disassembly: Remove the clutch gear bearing. 
SST 09308-0001 0 

Reassembly: Install the clutch bearing. 
SST 09608-3501 4 

Reassembly: Before installing the clutch gear on the clutch 
drum, align disc serrations with a screwdriver, 
etc. 

[Point 21 

Inspection: Measure the clearance between each clutch 
shaft and seal ring. 

Limit clearance: 0.2 mm 10.008 in) 
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Inspection: Measure the clutch disc thickness. 

\ 

Standard thickness: 2.6 mm (0.102 in) 
Limit thickness: 2 .3  mm (0.091 in) 

[Point 31 

Inspection: Measure the clutch plate thickness. 

Standard thickness: 1.8 mm (0.07 1 in) 
Limit thickness: 1.6 mm (0 .063 in) 

1 Inspection: Measure the camber plate convex height. 

Standard convex height: 3 .4  mm (0.134 in) 
Limit convex height: 3.1 mm (0.122 in) 

Clutch gear side 

u a u= a 
Piston side 

Reassembly: Install the camber plate on the clutch drum, 
with the A punch mark on the upper side. 

Reassembly: Install the clutch plates and clutch discs al- 
ternately on the clutch drum while coating tor- 
que converter oil. 

camber plate 

Number of clutch disc plates 

1 ton series 

2 ton series (5K engine) 

2 ton series 
(4Y. 1 DZ.22 engine) 

3 ton series 

4 

5 
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Reassembly: Adjust the clearance between the backing 
plate and clutch disc. 

1 .  Install the camber plate, clutch plate, c lutch disc, back- 
ing plate and snap ring on  the clutch drum. 

2. Set a dial gage on the upper face of  the clutch disc and 
l i f t  the clutch disc w i th  a screwdriver t o  measure the 
clearance w i th  the backing plate. 

Standard clearance: 
4-disc specification: 0.65 - 1.2 mm 

(0.0256 - 0.047 in) 
5-disc specification: 1 .0  - 1.6  mm 

(0.039 - 0.063 in) 

3. If the measured value does no t  satisfy the standard, 
select and use an appropriate backing plate. 

Backing plate thickness 
4-disc specification: A = 7.8  and 8 . 3  mm 

(0.307 and 0.327 in) 
5-disc specification A = 3.0 and 3.5 mm 

(0.1 18  and 0 .138 in) 

[Point 41 

Disassembly~reassembly: SST 09220 -22000 -7  1 

Inspection: Measure the free length of the clutch return 
spring. 

Free length: 92.1 mm (3.626 in) 
Limit free length: 85 .0  mm (3.346 in) 

[Point 51 

Inspection: Measure the clearance between the c lu tch 
piston and piston ring. 

Standard clearance: 0 .1  5 mm (0 .0059 in) 

Inspection: Clean the check valve installed in  the c lu tch 
piston by blowing compressed air. 

Reassembly: Install the piston ring w i t h  the side w i t h  the 
"R" punch mark facing the hydraulic oil pres- 
sure side. 
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Reassembly: Use the SST and a straight edge screwdriver 
for inserting the clutch piston Wtpiston ring 
into the clutch drum. 

SST 09220-22000-7 1 

With the clutch piston held slightly with the 
SST as shown in the figure, use the straight- 
edge screwdriver to push the piston ring 
toward the piston. 
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SHIFT LEVER 

Neutral 

n 
position 

1 .  Adjust the shift lever position. 
(1) Set the shift lever in the neutral position. 
(2) Adjust the rod length (dimension L)  so that the dimension A from the instrument panel cut face 

to  the lever satisfies the following standard: 

A = 22k4  rnm (0.87 k 0.16 in) 

Dimension L (reference) 

Vehicle model 

1.2 ton series 289 (1 1.38) 
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INCHING ADJUSTMENT 

Note: 
Perform inching adjustment after the inching wire is replaced or when an abnormality such as slow 
vehicle speed or failure in releasing the torque converter clutch by inching pedal depression is felt. 
For the inching pedal height and play adjustment procedure, see the brake pedal adjustment section 
(on page 10-29). 

Stop lamp switch or stopper bolt 

Inching pedal link plate 

Brake 

Torque converter 

8 m m  (0.31 in) (stroke) 

Unit: mm (in) 

A 

140- 145 
(5.51 - 5.71) 

B 

145- 150 
(5.71 -5.91) 

C (Reference) 

12 
(0.47) 

D 

17.5 
(0.689) 

E (Reference) 

3 - 5  
(0.12 -0.20) 

F (Reference) 

56 - 60 
(2.20- 2.36) 
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u U 

Oil pressure measuring ports I 

MEASUREMENT-TEST 

1. Oil level measurement 
(1 ) Keep the vehicle in horizontal state, set the shift lever 

in the neutral position, and keep the engine in the idling 
state. 

(2) After warming up the engine, keep it running at the 
idling speed. Measure the oil level with the level gage. 
The oil level is appropriate if it is between the upper 
limit (F) and lower limit (L). 
If insufficient, add oil through the level gage mount- 
ing port. 

2. Oil pressure measurement 
(1 ) After warming up the engine, measure the idling speed 

and no-load maximum speed. 

Note: 
See the engine speed adjustment section (on page 1-1 7). 

(2) Stop the engine and jack up the front axle to  make 
the tires (both wheels) float above the ground. 

(3) Remove the toe board and set an oil pressure gage. 
If three oil pressure gages are available, i t  is desirable 
to  measure the main pressure, clutch pressure and tor- 
que converter pressure at the same time.. 

(4) Start the engine. With the shift lever set in the neu- 
tral position, measure the main pressure at each of 
idling and 2000 rpm, and the torque converter outlet 
pressure at 2000 rpm. 

(5) With the shift lever set at each shift position, meas- 
ure the clutch operating pressure at each of idling and 
2000 rpm. 

Note: 
Do not depress the inching pedal while measuring the oil pres- 
sure. 

A: Main pressure (size P T l l 8 )  
6: Torque converter outlet pressure (size 

PT118) 
C: Clutch operating pressure (size PT118) 
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3-48 

Standard Oil Pressure Values 

3.  Stall test 
(1 1 Load a cargo near the allowable maximum load, chock 

the vehicle front and rear wheels securely and apply 
the parking brake. 

Note: 
Keep the vehicle in perfectly stopped state, and stretch 
wires to make the vehicle immovable for safety. 

2000 rprn 

932- 1373 (9.5-14.0) [135-1991 

883- 1373 (9.0- 14.0) [I 28-  1991 

200 - 590 (2 - 6 )  130 - 901 

Main pressure kPa (kg/cm2) [psi] 

Clutch pressure kPa (kg/crn2) [psi] 

Torque converter pressure (outlet pressure) 
kPa (kg/crn2) [psil - 

(2) Warm up the engine, and measure the idling speed and 
no-load maximum speed. 

Idling 

490- 981 
(5.0- 10.0) 
[71 - 1421 

441 - 834 
(4.5-8.5) 
[64- 1211 

Note: 
See the engine speed adjustment section (on page 1-1 7). 

(3 )  Check the engine output by the maximum speed in 
loaded state. 

Method 
After adjusting the no-load maximum speed, operate 

I I the tilt lever for backward tilting. 
Measure the maximum speed at full acceleration in 
relief state. 

Standard 
The relief down from the no-load maximum speed shall 
be as follows: 

Gasoline engine models: 150 - 300 rpm 
Diesel engine models: 100 - 200  rpm 

The relief down in the LPG engine model in slightly 
more than the above values. 

Judgment 
If the engine speed drops excessively, engine tune- 
up defect may be the reason. 

(4)  Start the engine, set the control lever in the forward traveling position, race the engine fully, 
and measure the stall speed after stabilization. 

22 

2100 
1 

Engine 

Stall speed rpm 

5K 

1950 

4Y 

2100 

1 DZ 

21 50 
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GENERAL 

1 Speed Torque Converter (STD) 
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Control Valve (For 1 Speed) 

Regulator valve (D-D) 

L- 

Inching valve (C-C) 

Selector valve (B-B) 

Modulator valve (A-A) 
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HYDRAULIC CIRCUIT DIAGRAM 

For 1 Speed 
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SPECIFICATIONS 

Note: 
The hydraulic pressure is indicated by the value at an engine speed of 2000 rpm. 

Item 

Manufacturer 

Torque converter type 

Torque converter name 

Stall torque ratio 

Stall speed rpm 

Module control pressure kPa (kgf/cm2) [psi] 

Clutch operating pressure (main pressure) kPa (kgf/cm2) [psi] 

Torque converter outlet pressure kPa (kgf/cm2) [psi] 

Torque converter oil capacity l (US gal) 

Torque converter oil 

Gear ratio 

1 speed torque converter (STD) 

AlSlN SElKl 

3-element single-stage, 
two-phase type 

AlSlN 

5K: 2.94 
4Y.IDZ: 2.68 

22: 2.76 

5K: 1950 4Y.2Z: 2100 
IDZ: 2150 

39  - 657 (0.4 - 6.7) [5.7 - 9.51 

981 (10.0) 11421 

294 (3.0) [431 

1 1.5 (3.0) 

Auto fluid 

Forward 

Reverse 

1 ton series 

5 K 

1.363 

1.359 

4Y. IDZ 

1.030 

1.028 

2 ton series 

5K 

1.834 

1.829 

3 ton series 

4Y. IDZ 

1.363 

1.359 

4Y. 1 DZ 

1.21 7 

1.214 

22 

1.123 

1.120 

22 

1.062 

1.059 
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COMPONENTS 

Torque Converter Housing 
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Torque Converter 
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Torque Converter Clutch 
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Torque Converter Gear 

Refer to 
FIG.3203 

I 
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Control Valve 
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Torque Converter Piping 
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Shift Lever 
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TRANSMISSION COVER & CONTROL VALVE ASSY (1 SPEED) 
DISASSEMB.LY -INSPECTION REASSEMBLY 

T = N - m  (kgf-cm) [ft-lbfl 

Bolt 
T = 

size M6 
5.30 - 9.41 
(54 - 96) 
L3.91 - 6.951 

Bolt size ~8 \ 1 
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Disassembly Procedure 

1 Remove the neutral swi tch and backup lamp switch (OPT). [Point I ]  

2 Remove the inching lever. 

3 Remove the inching cam lever. 

4 Remove the shift lever. [Point 21 

5 Remove the shift cam lever 

6 Remove the valve body plate cover. [Point 31 

7 Remove the valve body plate. [Point 41 

8 Remove the regulator valve. 

9 Remove the inching valve. [Point 51 

1 0 Remove the detent spring and steel ball. 

1 1 Remove the selector valve. 

1 2 Remove the orifice valve and modulator valve. [Point 61 

1 3 Remove the oil seal. [Point 71 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
When installing the inching cam lever and shift cam lever, apply a thin coat MP grease on the inside 
of the upger cover and oil seal. 
Coat torque converter oil on each valve reassembly. 

Point Operations 

[Point I 

Inspection: Inspect the switches. 
Neutral switch: 
Normal i f  turned OFF when depressed. 
Backup lamp switch: 
Normal if turned ON when depressed. 

[Point 21 

Inspection: Check the shift lever operating force. Set a 
spring scale at  the t ip end of the shift lever t o  
measure the operating force. The operating 
force cannot be adjusted. 

Shift lever operating force (Reference): 
34.3 - 53.9 N (3.5 - 5.5 kgfI17.7 - 12.1 
Ibfl 
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[Point 31 

Disassembly: Carefully operate so as not to  lose the steel 
ball as it will be ejected by the spring force 
when the valve body plate cover is removed. 

Reassembly: Install the stell ball in the correct position. 

[Point 41 

Reassembly: Install the stell ball in the correct position. 

[Point 51 

Disassembly: Use the service bolt to  extract the plug. 
Service bolt size: M8 x 1.25 

Reassembly: Coat grease on the O-ring of plug before in- 
stallation. 

[Point 61 

Disassembly: Use the service bolt t o  extract the plug. 
Service bolt size: M8 x 1.25 

Reassembly: Coat grease on the O-ring of plug before in- 
stallation. 

Inspection: Inspect the orifice valve. 
Push the center of the valve a few times light- 
ly with a finger to  confirm smooth movement 
without sticking. 
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Inspection: Measure the free length of each spring. 

Unit: mm (in) 

[Point 71 

Reassembly: SST 09620-3001 0 
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TORQUE CONVERTER-OIL PUMP (1 SPEED) 

REMOVAL. INSTALLATION T = N.m (kgf-cm) [ f t - lbf l  

1 Torque converter oil 
4 

2 Engine Wltorque converter 
3 Torque converter housing ASSY 

Removal Procedure 

1 Drain torque converter oil. 

2 Remove the engine Wttorque converter 

3 Disconnect the engine and torque converter housing ASSY 

4 Remove the torque converter ASSY. [Point 11 

5 Remove the oil pump Wtstator shaft. [Point 21 

6 Remove the stator shaft. 

7 Remove the oil pump gear. [Point 31 

8 Remove the oil seal. [Point 41 

Installation Procedure 

The installation procedure is the reverse of  the removal procedure. 

Note: 
Oil pump set bolt tightening torque: T = 9.81 - 18.63 N - m  (100 - 190 kgf-cm) [7.24 - 13.75 
ft-lbfl 
Stator shaft set bolt tightening torque: T = 9.81 - 15.69 N - m  (100 - 160 kgf-cm) [7.24 - 11.58 
ft-lbf] 
See the note for the engine installation procedure. 
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Point Operations 

[Point 1 I 

Removal: Be careful as oil exists in the torque converter 
ASSY. 
The torque converter ASSY cannot be disas- 
sembled. 

Installation: Coat grease on the seal ring and oil seal lip be- 
fore installation. 

Installation: Install the torque converter ASSY with rotation 
so that the extension pawl fits into the oil pump 
drive gear groove. 

[Point 21 

Removal: SST 09950-4001 0 

[Point 31 

Inspection: Measure the clearance between the oil pump 
driven gear and pump body. 

Limit clearance: 0 . 3  mm (0 .012 in) 

Inspection: Measure the clearance between oil pump 
driven gear and crescent. 

Limit clearance: 0 . 4  mm (0 .016 in) 

Inspection: Measure the clearance between the oil pump 
drive gear and crescent. 

Limit clearance: 0 . 4  mm (0.016 in) 
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Inspection: Measure the clearance between the pump body 
and each gear. 

Limit clearance: 0.1 m m  (0.004 in) 

Inspection: Measure the clearance between the oil pump 
drive gear bushing and stator shaft. 

Limit clearance: 0.1 5 m m  (0.0059 in) 

[Point 41 

Installation: SST 09608-3501 4 

http://www.heavyequipments.org/


TRANSMISSION (1 SPEED) 
DISASSEMBLY -INSPECTION .REASSEMBLY 

Note: 
The explanation here covers the jobs for disassembly from torque converter housing ASSY. For disas- 
sembly of the oil pump, however, see page 3-65 (torque converter-oil pump section). See page 3-75 
for disassembly of the clutch shaft parts. 

http://www.heavyequipments.org/


Disassembly Procedure 

1 Drain torque converter oil. 

2 Remove the transmission cover & control valve ASSY. 

3 Remove the torque converter ASSY. [Point 11 

4 Remove the oil pump Wlstator shaft. [Point 21 

5 Remove the front cover. 

6 Remove the counter gear No. 1. 

7 Remove the counter gear bearing. [Point 31 

8 Remove the idle shaft. [Point 41 

9 Remove the clutch shaft No. 1 Wlclutch drum No. 1 [Point 51 

1 0 Remove the idle gear No. 1 Wlbearing. 

1 1 Remove the idle gear No. 1 bearing. [Point 61 

1 2 Remove the oil pan. 

1 3 Remove the output shaft No. 1 and output gear No. 2 [Point 71 

1 4 Remove the output shaft bearing No. 1. [Point 81 

1 5 Remove the oil strainer. 

1 6 Remove the bearing No. 1 (for clutch shaft No. 1 ) .  [Point 91 

1 7 Remove the output shaft bearing No. 2. [Point 101 

1 8 Remove the oil filter. [Point 111 

1 9 Remove the magnet. [Point 121 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure 

Note: 
The tightening torque for each part is as follows: 

Unit: N - m  (kgf-cm) [ft-lbfl 

Oil strainer set bolt 

Oil pan set bolt 

Idle shaft 

Idle shaft  set bol t  

Front cover set bolt 

Transmission cover (upper cover) set bolt 

Stator shaft  set bolt 

Oil pump set bol t  

Transmission output cover set bol t  

9.81 - 15.69 (100 - 160) (7.24 - 11.581 

5.88 - 7.85 (60 - 80) (4.34 - 5.791 

4.90 - 9.81 (50 - 100) (3.62 - 7.241 

3.92 - 6.86 (40 - 70) (2.89 - 5.061 

18.63 - 30.40 (190 - 310) [13.75 - 22.431 

9.81 - 15.69 (100 - 160) L7.24 - 11.581 

9.81 - 15.69 (100 - 160) L7.24 - 11.581 

9.81 - 18.63 (100 - 190) (7.24 - 13.751 

18.63 -- 30.40 (190 -- 310) L13.75 -- 22.431 
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Point Operations 

[Point 1 I 

Disassembly: Be careful as oil exists in the torque convert- 
er ASSY. 
The torque converter ASSY cannot be disas- 
sembled. 

Reassembly: Coat grease on the seal ring and oil seal lip be- 
fore installation. 

Reassembly: Rotate the torque converter ASSY to  make the 
extension pawl f i t  into the oil pump drive gear 
groove. 

[Point 21 

Disassembly: SST 09950-4001 0 

[point 31 

Disassembly: SST 09950-4001 0 

[Point 41 

Disassembly: After removing the set bolt and lock plate, ro- 
tate the idle shaft counterclockwise for 
removal. 

Reassembly: Clean the idle shaft threaded portion, and 
check if it can be screwed in  lightly wi thout 
the idle gear. 

Reassembly: Tighten the idle shaft t o  the specified torque. 

T = 4.90 - 9.81 N-m 
(50 - 100 kgf-cm) [3 .62  - 7 . 2 4  ft-lbfl 

Tigten the set bolt after locking w i t h  the lock 
plate. 
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[Point 51 

Disassembly: Extract clutch shaft No. 1 Wlclutch drum No 
1 t o  the converter side. 

Reassembly: Coat grease on the seal ring and install i t  a t  
the end of the clutch shaft. 

Reassembly: Adjust the thrust clearance of clutch shaft 
NO. 1. 

1. Install the shim on the stator shaft and temporarily in- 
stall the oil pump Wlstator shaft. 

2. Set a dial gage on the front end of the clutch shaft, and 
measure the thrust clearance by  moving the clutch drum 
t o  and fro. 

Standard clearance: 0.20 - 0.62 mm 
(0.0079 - 0.0244 in) 

3. If the measured value is not wi thin the standard range, 
select and change the shim thickness at the stator shaft. 

Shim thickness: 0.71, 0.9, 1.12 and 1.4 mm 
(0.0280, 0.035, 0.0441 and 
0.055 in) 

[Point 61 
Disassembly: SST 09308-0001 0 

Reassembly: SST 09620-3001 0 

http://www.heavyequipments.org/


3-72 

[Point 71 

Disassembly: Use the service bolt for removal. 
Service bolt size M 1 0  x 1.25 

Reassembly: Adjust the thrust clearances related t o  the out- 
put shaft. 

1. Place a spacer and shim(s) on the output gear No. 2, and 
temporarily install the output cover Wloutput shaft. 

2. Tap the output shaft wi th a hammer t o  eliminate the thrust 
clearance of the gear, spacer and shim. 

3. Set a dial gage on the upper face of  the output shaft, 
and pry upward wi th  a srewdriver t o  measure the move- 
ment (thrust clearance). 

Standard clearance: 0 . 0 3  - 0 . 5 1  mm (0.0012 - 
0.0201 in) 

4. If the measured value does not  satisfy the standard, 
select the shims t o  be used. 

Shim thickness: 0.9, 1 .25 and 1.6 mm (0.035,  
0 .0492 and 0 .063 in) 

[Point 81 

Disassembly: After removing the snap ring w i th  the SST, 
remove the shaft by  tapping i ts end w i th  a 
plastic hammer. 
SST 09905-0001 2 

Disassembly: Remove the bearing from the output cover. 
SST 09620-3001 0 
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Reassembly: Install the bearing in the output cover 
SST 09608-3501 4 

Reassembly: Install the oil seal flush wi th  the output cover 
so as not t o  damage its lip. 
SST 091 50-101 70-71 
After installation, coat grease on the oil seal 
lip. 

[Point 91 

Disassembly: SST 09308-0001 0 

Reassembly: SST 09370-1 041 0-71 

[Point 101 

Disassembly: SST 09308-0001 0 
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Magnet 
1 

T \ 

0 

0 0 

\ 
1 

/ 

Oil pan 

Reassembly: SST 09608-3501 4 

[Point 1 1 I 
Disassembly- Reassembly: SST 09228 -07500  

[Point 121 

Reassembly: Remove the metalic burrs and powders stuck 
to  the magnets. Then place the magnet pieces 
as shown. 
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CLUTCH SHAFT DISASSEMBLYmINSPECTIONnREASSEMBLY 

/ 1 Seal ring (for clutch shaft) 

Disassembly Procedure 

1 Remove the seal ring (for clutch shaft) 

Remove the bearing and spacer. 

Remove the clutch gear (reverse). [Point 11 

Remove the spacer. 

Remove the clutch gear (forward). [Point 11 

Remove the clutch shaft No. 1 [Point 21 

Remove the snap ring. 

Remove the backing plate, clutch disc, clutch plate and camber plate. 

Remove the clutch return spring. [Point 41 

Remove the clutch piston. [Point 51 

Remove the seal ring (for clutch drum). 

[Point 31 
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Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Coat grease on the seal ring before reassembly. 
After washing each part, coat torque converter oil sufficiently before reassembly 

Bearing pressing side 
Point Operations 

[Point 11 
Disassembly: The clutch gear bearing cannot be removed. 

Always replace the bearing with the clutch 
gear as a set. 

Reassembly: When pressing the bering into the gear, slowly 
push it with a press and make sure that the 
snap ring at the center of the bearing fits 
securaly into the gear groove. 

Reassembly: Before installing the clutch gear on the clutch 
drum, align disc serrations with a screwdriver, 
etc. 

[Point 21 

Inspection: Measure the clearance between each clutch 
shaft and seal ring. 

Limit clearance: 0 . 2  mm (0 .008 in) 

[Point 31 

Inspection: Measure the clutch disc thickness. 

Standard thickness: 2 .6  mm (0 .102  in) 
Limit thickness: 2.3 mm (0 .091 in) 
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Clutch gear 

sldi a , - =  a 
P~ston side 

Camber plate 

Inspection: Measure the clutch plate thickness. 

Standard thickness: 2.0 m m  (0.079 in) 
Limit thickness: 1.8 mm (0.071 in) 

Inspection: Measure the camber plate convex height. 

Standard convex height: 3.4 m m  (0.134 in) 
Limit convex height: 3 .1 m m  (0.122 in) 

Reassembly: Install the camber plate on the clutch drum, 
with the A punch mark on the upper side. 

Reassembly: Install the clutch plates and clutch discs al- 
ternately on the clutch drum while coating 
torque converter oil. 

Number of clutch disc plates 

Reassembly: Adjust the clearance between the backing 
plate and clutch disc. 

5K engine 

4Y. 1 DZ.22 engine 

1. Install the camber plate, clutch plate, clutch disc, back- 
ing plate and snap ring on the clutch drum. 

4 

5 

2. Measure the clearance between the backing plate and 
clutch disc with a thickness gage. 

Standard clearance: 
4-disc specification: 0.65 - 1.2 mm 

(0.0256 - 0.047 in) 
5-disc specification: I .O - 1.6 m m  

(0.039 - 0.063 in) 
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3. If the measured value does not satisfy the standard, 
select and use an appropriate backing plate. 

Backing plate thicknes: 
4-disc specification: A = 7 .8  and 8 . 3  mm 

(0.307 and 0 .327 in) 
5-disc specification: A = 3.0  and 3 .5  mm 

(0.1 1 8  and 0.138 in) 

[Point 41 

Disassembly~Reassembly: SST 09220-22000-7 1 

Inspection: Measure the free length of the clutch return 
spring. 

Free length: 63 .4  mm (2.496 in) 
Limit free length: 58.5 mm (2.303 in) 

[Point 51 

Inspection: Measure the clearance between the clutch 
piston and piston ring. 

Standard clearance: 0 .17  mm (0.0067 in) 

Inspection: Clean the check valve installed in the clutch 
piston by blowing compressed air. 

Reassembly: Install the piston ring with its side marked 
with white paint facing the hydraulic oil 
pressure side. 
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SHIFT LEVER (1 SPEED) 

Neutral position 

ADJUSTMENT 

1. Adjust the shift lever position. 
(1) Set the shift lever in the neutral position. 
(2) Adjust the rod length (dimension L) so that the dimension A from the instrument panel cut face 

to  the lever satisfies the following standard: 

A = 22 + 4 rnrn (0.87 + 0.16 in) 

Dimension L (reference) 

Vehicle model 

1.2 ton series 

3 ton series 

Dimension L 
m m  (in) 

255 (1  0.04) 

270 (1  0.63) 
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INCHING PEDAL ADJUSTMENT 
Stop lamp switch 

Brake pedal link 

Torque converter 

Adjusting ht 8 mm (0.31 in) (stroke) I 
1. Adjust the inching pedal height and play. 

(1 Adjust the stop lamp switch or stopper bolt length (dimension C )  to make the inching pedal height 
(dimension A or 6) satisfy the standard below. 

(2) Adjust the inching cable adjusting nut to make the torque converter inching lever 8 mm (0.31 
in) at the position (dimension F) where the inching pedal link plate come into contact wi th the 
brake pedal link to start brake application. 
The brake application start position means the position where the brake master cylinder rod is 
stroked by 8 mm (0.31 in). 

Unit: mm (in) A: Dimension without pad 
B: Dimension with pad 
C, E and F: Reference 

dimensions 
E: Pedal play correspond- 

ing to wire play (G) 

[Reference] 
The inching pedal play is determined as the result of the above 
adjustment, but it is recommended to use wire cable play 
(dimension G )  in the inching lever clevis as the reference. 

A 

140- 145 
(5.51 -5.71)(5.71 

G = 0.5 mm (0.020 in) 

C 
(Reference) 

12 
(0.47) 

B 

145- 150 
- 5.91) 

17.5 
(0.689) 

E 
(Reference) 

3 - 5  
(0.1 2-0.20)  

F 
(Reference) 

56- 60  
(2.20-  2.36) 
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1. Oil level measurement 
(1 ) Keep the vehicle in horizontal state, set the shift lever 

in the neutral position, and keep the engine in the idling 
state. 

(2)  After warming up the engine, keep it running at the 
idling speed. Measure the oil level with the level gage. 
The oil level is appropriate if it is between the upper 
limit (F) and lower limit (L). 
If insufficient, add oil through the level gage mount- 
ing port. 

2 .  Oil pressure measurement 
11 After warming up the engine, measure the idling speed 

and no-load maximum speed. 

(2) Stop the engine and jack up the front axle to  make 
the tires (both wheels) lift above the ground. 

(3) Remove the toe board and set an oil pressure gage. 
If three oil pressure gages are available, it is desirable 
to measure the main pressure, clutch pressure and tor- 
que converter pressure at the same time. 

(4) Start the engine. With the shift lever set in the neu- 
tral position, measure the main pressure at each of 
idling and 2000 rpm, and the torque converter outlet 
pressure at 2000 rpm. 

(5) With the shift lever set at each shift position, meas- 
ure the clutch operating pressure at each of idling and 
2000 rpm. 

Note: 
Do not depress the inching pedal while measuring the oil pres- 
sure. 

Oil pressure measuring ports 
A: Main pressure (size P T l l 8 )  
B: Torque converter outlet pressure (size 

P T l I 8 )  
C: Clutch operating pressure (size P T l l 8 )  
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Standard Oil Pressure Values 

3. Stall test 
(1  ) Load a cargo near the allowable maximum load, chock 

the vehicle front and rear wheels securely and apply 
the parking brake. 

- 

Main pressure kPa (kgf/cm2) [psi] 

Clutch pressure kPa (kgf/cm2) [psi] 

Torque converter pressure (outlet pressure) 
kPa (kgf/cm2) [psi] 

Note: 
Keep the vehicle in perfectly stopped state, and stretch 
wires to make the vehicle immovable for safety. 

(2) Warm up the engine, and measure the idling speed and 
no-load maximum speed. 

Idling 

441 - 834 
(4.5- 8.5) 
164- 121) 

t 

- 

Note: 
See the engine speed adjustment section (on page 1-1 7 ) .  

2000 rpm 

932-1 275 (9.5-1 3.0) [ I  35-1 851 

883- 1226 (9.0-1 2.5) [ I  28-1 781 

200-  590 (2 - 6) [30 - 901 

(3) Check the engine output by the maximum speed in 
loaded state. 

Method 
After adjusting the no-load maximum speed, operate 

I I the tilt lever for backward tilting. 
Measure the maximum speed at full acceleration in 
relief state. 

Standard 
The relief down from the no-load maximum speed shall 
be as follows: 

Gasoline engine models: 1 5 0  - 3 0 0  rpm 
Diesel engine models: 100  - 2 0 0  rpm 

The relief down in the LPG engine model is slightly 
more than the above values. 

Judgment 
If the engine speed drops excessively, engine tune- 
up defect may be the reason. 

(4) Start the engine, set the control lever in the forward traveling position, race the engine fully, 
and measure the stall speed after stabilization. 

1 DZ 

21 50 

4Y 

2100 

Engine 

Stall speed rPm 

2 Z 

2100 

5K 

1950 
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GENERAL 
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SPECIFICATIONS 

Gear ratio 

Transmission type 

Operating method 

Transmission case oil capacity t? (US gal) 

Transmission oil 

Full synchromesh type 

I Floor shift link method 

4.0 (1.06) 

Hypoid gear oil 

Series 

1 ton 
series 

2 ton 
series 

3 ton 
series 

Vehicle model (engine) 

40-6FG 10 - 1 8 (4Y) 
6FD10-18 ( IDZ) 

- 

6FG10- 18 (5K) 

40-6FG20- 25 (4Y ) 
60-6FD20- 25 (1 DZ) 

6FG20- 25 (5K) 

6FD20- 25 122) 

6FG28.30 (4Y) 
60-6FD 28.30 (1 DZ) 

6FD28.30 (22) 

Gear ratio 

Forward 

1st speed 

2.323 

2.884 

t 

3.237 

2.582 

2.884 

2.582 

Reverse 

2nd speed 

1.028 

1.238 

t 

1.807 

1.155 

1.297 

1.155 

1st speed 

2.403 

2.983 

t 

3.348 

2.670 

2.983 

2.670 

2nd speed 

1.063 

1.280 

t 

1.869 

1.194 

1.341 

1.194 
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Number of gear teeth 

A l :  
A2:  
B: 
C : 
D : 
E : 
F1: 
F2: 
G : 
H : 

Speed shaft gear 1st 
Speed shaft gear 2nd 
Countershaft gear 2nd 
Countershaft gear 1 st 
Countershaft forward gear 
Countershaft reverse gear 
Reverse idle gear 
Reverse idle gear 
Transmission idle gear 
Output gear 

Veh~cle model 
A1 

V) 
0) .- 
L 
Q, 
V) 

c 
0 + 
? 

V) 
0) . - 
L 
0) 
V) 

c 
0 + 
cU 

V) 
0) . - 
L 

O) 
V) 

c 
0 
c.l 

c3 

A2 

46T 

42T 

t 

34T 

44T 

41T 

44T 

D 

22T 

t 

t 

t 

t 

t 

t 

40-6FG 10 - 1 8 (4Y) 
6FD10- 18 (1DZ) 

6FG10- 18 (5K) 

40-6FG20- 25 (4Y) 
60-6FD20-25 (IDZ) 

6FG20-25 (5K) 

6FD20- 25 (22) 

6FG28.30 (4Y) 
60-6FD28.30 (1 DZ) 

6FD28.30 (22) 

B 

40T 

44T 

t 

52T 

43T 

45T 

43T 

29T 

25T 

t 

23T 

27T 

25T 

27T 

C 

57T 

61T 

t 

63T 

59T 

61T 

59T 

E 

27T 

T 

t 

t 

t 

t 

t 

F1 

33T 

t 

t 

t 

t 

t 

t 

F2 

26T 

t 

t 

t 

t 

t 

t 

G 

38T 

t 

t 

t 

t 

t 

t 

H 

26T 

t 

t 

t 

t 

t 

t 
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TRANSMISSION ASSY 

REMOVAL-INSTALLATION 

Note: 
See page 1-7 for removal of the engine W/transmission. 

Removal Procedure 

1 Remove the clutch housing cover 

2 Remove the clutch disc and clutch cover. 
(See clutch cover removal-instaliation section on page 2-51 

3 Slightly hoist the transmission. 

4 Remove the clutch housing and transmission connecting bolts, and remove the transmission. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Transmission case connecting bolt tightening torque: 

T = 49.03-  78.45 N.m (500 - 800kg-cm) f36 .18  - 57.88ft-lb] 
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1 Transmission oil / 14 Backlash and thrust clearance 
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Disassembly Procedure 
1 Drain transmission oil. 

2 Remove the upper cover. 

3 Remove the shift link bracket. [Point 11 

4 Remove the back-up lamp cover. [Point 21 

5 Remove the 1st and 2nd shift fork shaft. 

6 Remove the steel ball and spring. 

7 Remove the forwardlreverse shift fork shaft. 

8 Remove the forwardlreverse shift fork. [Point 31 

9 Remove the steel ball and spring. 

1 0  Remove the 1st and 2nd shift fork. [Point 31 

11 Remove the oil seal. [Point 41 

12  Remove the transmission front cover and rear cover 

1 3  Remove the input shaft. [Point 51 

1 4  Measure the backlash and thrust clearance. [Point 61 

15 Remove the countergear and synchronizer ring ASSY. [Point 71 

16  Remove the idle gear and idle gear shaft. [Point 81 

17  Remove the shaft speed gear and reverse idle gear. [Point 91 

18  Remove the output gear. [Point 101 

19  Remove the oil seal. [Point 111 

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

Note: 
Coat thread tightener (08833-00070) on the fork shaft taper bolt before installation. 
The tightening torque for each portion is as follows: Unit: N.m(kg-crnllft-lbl 

Joint yoke stopper set bolt 

Idle gear shaft set bolt 

35.30 - 40.21(360 - 410)[26.05 - 29.661 
14.71 - 21.57(150 - 220)[10.85 - 15.921 

Countershaft lock nut 

Front cover set bolt 

Rear cover set bolt 

Transmission upper cover Set bolt 1 9 .81-15.69(100-160) [7 .24-11.581 1 

166.71 - 225.55(1700 - 2300)[123.00 - 166.41 I 
14.71 - 21.57(150 - 220)110.85 - 15.921 
14.71 - 21.57(150 - 220)[10.85 - 15.921 

7 -- 
Lower rear cover set bolt 

Fork shaft taper bolt 
I 

Shift link bracket set bolt 
I 

, Link shaft stopper plate set bolt 

14.71 - 21.57(150 - 220)[10.85 - 15.921 
40.21 - 53.94(410 - 5501i29.66 - 39.791 
29.42 - 44.13(300 - 450)[21.71 - 32.561 
9.81 - 15.69(100 - 1601t7.24 - 11.581 
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1 For 1st & 2nd speeds I 

Point Operations 

[Point 1 I 

Inspection: Measure the link shaft outside diameter. 

Standard shaft outside diameter: 
15.0 mm (0.591 in) 

Limit shaft outside diameter: 
14.9 mm (0.587 in) 

Reassembly: Do not confuse forwardlreverse shift link and 
1st & 2nd shift link. 

Reassembly: Coat MP grease on the link shaft sliding con- 
tact face. 
Add grease through the grease fitt ing after 
reassembly. 

[Point 21 

Inspection: Check the backup lamp switch conduction. 

Switch OFF: No conduction (open circuit) 
Switch ON (depressed state): Conduction 

[Point 31 

Inspection: Measure the shift fork t ip end thickness. 

Standard thickness: 9.7 mm (0.382 in) 
Limit thickness: 9.2 mm (0.362 in) 

Reassembly: Do not confuse the forwardlreverse shift fork 
and 1 st & 2nd shift fork. 

Inspection: Measure the clearance between the shift fork 
and clutch hub sleeve. 

Limit clearance: I .0 mm (0.039 in) 
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[Point 41 

Reassembly: SST 0931 1-23000-7 1 

[Point 51 

Disassembly: Tap the end of the input shaft with a plastic 
hammer to extract it toward the front 
(differential) side. 

/ Inspection: Measure the input shaft bend. 

I I Limit bend: 0.1 mm (0.004 in) 

Tight plug 

r' / 
/ 

2.5 mm 

(0.098 in) 

Reassembly: Coat grease (molybdenum disulfide grease) on 
the spline portion (indicated by the arrow). 

Reassembly: Install the tight plug after inserting the input 
shaft. 

[Point 61 

Disassembly.reassembly: Measure the backlash of each 
gear. 

Standard backlash: 
0 .03  - 0 .18  mm 
(0.0012 - 0.0071 in) 

Limit backlash: 
0 .25 mm (0.0098 in) 
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Disassembly~reassembly: Measure the thrust clearance of 
each gear. 

Countergear 
Standard thrust clearance: 
0.1 - 0.2 m m  (0.004 - 0.008 in) 

Limit thrust clearance: 0.3 m m  (0.01 2 in) 
Transmission idle gear 

Standard thrust clearance: 
0.1 - 0.25 rnm (0.004 - 0.0098 in) 

Limit thrust clearance: 
0.4 m m  (0.016 in) 

Reverse idle gear 
Standard thrust clearance: 
0.1 - 0.4 mm (0.004 - 0.016 in) 

Limit thrust clearance: 
0.7 mm (0.028 in) 

[Point 71 

Inspection: Measure the bushing outside diameter. 

Standard bushing outside diameter: 
44.0 mm (1.732 in) 

Limit bushing outside diameter: 
43.9 mm (1.728 in) . 

Reassembly: Coat grease (molybdenum disulfide grease) on 
the bushing. 

Inspection: Check the clearance between the hub sleeve 
and fork. (See Point 3.) 

Inspection: Coat gear oil on the gear taper portion and bring 
the ring manually into contact t o  check no 
slipping. 

Inspection: Insert the clearance between the synchronizer 
ring and gear. 

Forward1 reverse 
Standard clearance: 

1 .I0 - 2.30 mm (0.0433 - 0.0906 in) 

Limit clearance: 0.3 m m  (0.012 in) 
1st & 2nd 

Standard clearance: 
1 .I0 - 1.90 mm (0.0433 - 0.0748 in) 

Limit clearance: 0.3 m m  (0.01 2 in) 

Reassembly: When driving the bearing into the counter- 
shaft, make the chamfered side (inside di- 
ameter) of the bearing (spacer) face outward. 
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/ I Reassembly: When assembly the clutch hub and hub 
sleeve, do not align the joints of the key 
springs. 

Reassembly: Use a new lock nut. Stop shaft rotation by us- 
ing the width across flats (42 mm (1.65 in)) 
at the end of the countershaft. Securely caulk 
the lock nut at 2 places. 

[Point 81 

Inspection: Measure the outside diameter of the trans-idle 
shaft. 
Standard shaft outside diameter 

Clutch side: 32.0 mm (1.260 in) 
Differential side: 25.0  mm (0.984 in) 

Limit shaft diameter 
Clutch side: 31.9 mm (1.256 in) 
Differential side: 24.9 mm (0.980 in) 

Inspection: Measure the thrust washer thickness. 

Limit thickness: 2 .7  mm (0.106 in) 
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Reassembly: 

Reassembly: 

Apply MP grease amply on the O-ring before 
reassembly. 

lnstall the thrust washer wi th its oil groove 
facing the gear. 

[Point 91 

Disassembly: Remove the snap ring for the speed gear bear- 
ing (on clutch side), and remove the bearing 
with the SST. 
SST 09950-2001 7 

Inspection: Measure the thickness of the reverse idle gear 
washer. 
Limit thickness 

Washer A (clutch side): 
2.6 mm (0.102 in) 

Washer B (differential side): 
2.7 mm (0.106 in) 

Reassembly: 

Reassembly: 

Install the thrust plate on the reverse idle 
side, with its oil groove side facing 
differential. 

SST 09370-20270-7 1 

gear 
the 
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[Point 101 

Disassemb1y.f 

Disassembly: 

.eassembly: Screw in the service bolt into the 
joint yoke bolt hole and use an 
appropriate round bar for stop- 
ping rotation. Remove the stop- 
per plate set bolt. 
A t  the time of reassembly, coat 
grease on the joint yoke surface 
in sliding contact w i th  the oil 
seal. 
After tightening the bolt, fold the 
bolt lock plate at 2 places. 

SST 09420-201 50-71 
Take a note of the output gear direction. 

Disassembly: SST 09950-2001 7 

Reassembly: Install the output gear with its shouldered boss 
on the clutch side. 

[Point 1 1 I 

Disassembly: SST 09370-20270-7 1 
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Reassembly: SST 091 50-1 01 70-71 

Drive-in depth 
(sinking from case outside surface): 

A = 0.5  - 1.0 mm 
(0 .020 - 0 . 0 3 9  in) 
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Installation Procedure 

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

Note: 
Supply MP grease through the grease fitting after installation. 
See the shift rod adjustment section (page 4-20) for the adjustment after installation. 
The tightening torq"e for each portioi is-as follows: 

Unit: N.m(kg-cm)[ft-lb1 
I I 1 I Shift rod set nut 134.32 - 53.94(350 - 550)[13.78 - 21.651 1 
I Brace rod set nut 188.26 - 11 7.68(900 - 1200)[35.43 - 47.241 1 
1 Shift lever set nut 
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Approx. 17 mm (0.67 in) 
Gasoline 

model 

Diesel 
engine 
model 

Approx. 17 mm (0.67 in) PTFi 

SHIFT ROD ADJUSTMENT 

I .  Adjust the shift rod length 

(1  ) With the shift lever set in the neutral position, adjust 
the length of each shift rod (forwardlreverse and I st 
& 2nd) to make the clearance (dimension A) between 
the lever knob and engine hood satisfy the following 
value: 

A = 10 - 15 mm (0.39 - 0.59 in) 

(2) Further adjust the shift rod length within the range of 
dimension A to make the deviation (diameter B) be- 
tween shift levers LH and RH satisfy the following 
value: 

B = 5 mm (0.20 in) or less 

(3) Shift rod length (diameter L: reference) 

Unit: m m  (in) 

1st & 2nd 
rod 

Gasoline engine 
models 

Forward1 
reverse rod 

i 

I Diesel engine 

The dimensions shown above for diesel engine models 
are in the retracted state as the rod has a certain 
degree of looseness. 

1.2 ton series 

3 ton series 

models 

2. Adjust the brace rod length. 

1.2 ton series 

(1 ) Install the brace rod with adjustment to the length be- 
tween the transmission and shift lever shaft (dimen- 
sion C). After installation, check if the transmission 
side is forcibly pulled or forced in by turning the rod. 
Check looseness at the fitting between the end bush- 
ing on the transmission side and the pin in the 1DZ 
and 22 model in 2 and 3 ton series. 

266  (1  0.47) 

2 8 2  ( 1  1.10) 

3 tonse r ies  

(2) Brace rod length (dimension C: reference) 

3 2 9  (1  2.95)  

3 4 5  (1 3.58) 

266  (1  0.47) 

2 8 2 ( 1 1 . 1 0 ) 3 4 5 ( 1 3 . 5 8 )  

1.2 ton series C = 202 mm (7.95 in) 

3 2 9  (1  2.95) 

3 ton series C = 218.5 mm (8.602 in) 
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GENERAL 

SPECIFICATIONS 

Cross type 

77.5 (3.051) 

108.5 (4.272) 

Joint type 

Length mm (in) 
A 

B 
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- 

PROPELLER SHAFT 

REMOVAL-INSTALLATION 

Removal Procedure 

1 Remove the cover. 

2 Remove the set bolt. 

3 Remove the propeller shaft ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Add MP grease through the grease fitting. 
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DISASSEMBLY-INSPECTION-REASSEMBLY 

Disassembly Procedure 

1 Remove the snap ring. 

2 Remove the bearing cup, and remove the universal spider set. [Point 11 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Point Operation 

[Point 1 I 

Disassembly.reassembly: Use a press and box wrench for 
removing the bearing cup. 

Inspection: Make sure that the grease path in the spider is 
not clogged. 

Reassembly: Coat MP grease on the needle roller in the 
bearing cup. 
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GENERAL 

Differential ( 1 Ton Series) 

Differential (2 Ton Series) 
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Differential (3 Ton Series) 

Reduction Gear (1  Ton Series) 
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-- 

Reduction Gear (2 Ton Series) 

Reduction Gear (3 Ton Series) 

http://www.heavyequipments.org/


SPECIFICATIONS 

2.3 ton  series 

t 

t 

t 

+- 

+ 

t 

+ 

+- 

2 ton series: 
6.4 (1.69) 

3 ton  series: 
9 . 0  (2.38) 

series 

1.5.1.75 ton 
models 

+- 

t 

t 

+ 

1 0  x 4 

+- 

2.364 

22  

52 

t 

1 ton 
Vehicle model 

1.0.1.35 ton 

Differ- 
ential 

Reduc- 
tion 
gear 

models 

Banjo type 

5.833 

6 

3 5 

1 0  x 2 
(Clutch models 
wi th 5K engine) 

1 0  x 4 
(Clutch models 
with 4Y.1 DZ 

engine) 
(All torque 

converter models) 

1 4  x 2 

2.125 

2 4 

5 1 

Differential oil quantity L (US gal) 

Differential case type 

Reduction ratio 
(ring gearldrive pinion) 

5.4 (1.43) 

Number of 
teeth 

Number of 
teeth x 
quantity 

Drive pinion 

Ring gear 

Pinion gear 

Side gear 

Reduction ratio 
(output gearlreduction gear) 

Number of 
teeth 

Reduction gear 

Output gear 
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COMPONENTS 

4101 
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DIFFERENTIAL ASSY 

REMOVAL-INSTALLATION 

1 Mast ASSY 
2 Differential oil 
3 Front wheel 
6 Toe board 
8 Brake pipe 
11 Hoist the front axle 
15 Carrier bracket and joint flange yoke 
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Removal Procedure 

1 Remove the mast ASSY. (See the mast removal-installation section on page 13-5.) 

2 Drain differential oil. 

3 Jack up the vehicle and remove the front wheels. 

4 Remove the axle shaft. 

5 Remove the propeller shaft. 

6 Remove the toe board. 

7 Disconnect the parking brake cable and cable clamp. 

8 After draining the brake oil, disconnect the brake pipe from the wheel cylinder. 

9 Remove the transmission (or torque converter) case mount bolts, nuts and mounting insulator 
(lower side). 

1 0  Support the bottom of the transmission (or torque converter) case wi th wooden blocks. [Point 11 

11 Slightly hoist the front axle. [Point 21 

12 Remove the front axle bracket set bolts. [Point 31 

1 3  Remove the front axle Widifferential. [Point 41 

1 4  Remove the differential carrier ASSY. [Point 51 

15 Remove the carrier bracket and joint flange yoke. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Coat chassis grease on the joint flange yoke surface in sliding contact with the oil seal. 
See the note for mast installation procedure (on page 13-61. 
After installation, carry out parking brake adjustment. (See page 10-27.) 
After installation, bleed air from the brake circuit. (See page 10-18.) 
The tightening torque for each portion is as follows: Unit: N - m  (kg-cm) [ f t - lb l  

Carrier bracket set bolt 

Differential carrier set bolt 

Front axle bracket set bolt 

Transmission (or torque converter) 
case mount bolt 

Propeller shaft set bolt 

Propeller shaft cover set bolt 

Axle shaft set bolt 

Front wheel hub nut 

49.03 - 78.45 (500 - 800) 136.18 - 57.881 
49.03 - 78.45 (500 - 800) 136.18 - 57.881 

235.36 - 294.20 (2400 - 3000) 11 73.64 - 21 7.051 
49.03 - 88.26 (500 - 900) l36.18 - 65.1 21 
35.30 - 40.21 (360 - 410) 126.05 - 29.661 
9.81 - 15.69 (100 - 160) t7.24 - 11.581 

1 a2 ton series: 68.65- 88.26 (700- 900) [50.65 - 65.121 
3 ton series: 98.07 - 127.49 (1000- 1300) 172.35 - 94.061 

See page 7- 1 0. 
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Point Operations 

[Point 1 I 

Removal: Sling wires on the transmission (or torque con- 
verter) case, hoist i t  slightly and support the 
bottom of the case wi th wooden blocks or a 
pantograph jack. 

[Point 21 

Removal: Sling wires at hub bolts on the left and right 
sides, lock wires with hub nuts and slightly 
hoist the front axle. Support the bottom of the 
differential carrier with a garage jack. 

[Point 31 

Removal: Two out of four on each side are reamer bolts. 
Remove them by using the SST. 

SST 093 1 0-22000-7 1 

[Point 41 

Removal.installation: Use the hoist and garage jack for 
this operation. 

[Point 51 

Removal: Turn the differential t o  make the carrier face up- 
ward. 
Sling wires on the carrier bracket and hoist i t  
slightly. 
Remove the set bolts and use the service bolt 
for separation. 
Service bolt size: M 10 x 1 -25 
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DISASSEMBLY -INSPECTION-REASSEMBLY 

1 Ring gear backlash and runout measurement 
4 Differential case ASSY 
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Disassembly Procedure 

1 Measure the ring gear backlash and runout. (Runout measurement applies only t o  the 1 ton  series) 
[Point 1 I 

2 Remove the thrust screw. (Only in 1 ton series) [Point 21 

3 Remove the bearing cap and adjusting nut. [Point 31 

4 Remove the differential case ASSY. 

5 Remove the side bearing. [Point 41 

6 Remove the differential upper case. [Point 51 

7 Remove the side gear, pinion gear, spider and thrust washer. [Point 61 

8 Remove the ring gear. 

9 Remove the differential carrier cover. [Point 71 

10 Remove the drive pinion bearing retainer set bolts, and remove the retainer Wtdrive pinion & out -  
put gear and the reduction gear Wtbearing. [Point 81 

11 Remove the output gear. [Point 91 

12  Remove the drive pinion. [Point 101 

1 3  Remove the reduction gear. [Point 1 1 1  

1 4  Remove the oil seal. [Point 121 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure 

Note: 
Coat thread tightener (08833-00070) on the ring gear set bolt before tightening it. 
Coat thread tightener (08833-00080) on the drive pinion bearing retainer set bolt before tightening 
it. 
Coat sealing agent (08826-00090) on the mating surfaces between the differential carrier cover and 
differential carrier. 
The tightening torque for each portion is as follows: 

Unit: N - m  (kg-cm) [ f t - lb l  

Output gear lock nut  

Drive pinion bearing retainer set bolt 

Differential carrier cover set bolt 

Ring gear set bolt 

Differential upper case set bolt 

Differential case bearing cap set bolt 

Thrust screw lock nut (1 ton  series only) 

343.23 - 392.27 (3500 - 4000) 1253.23 - 289.401 

88.26 - 11 7.68 (900 - 1200) [65.12 - 86.821 

29.42 - 44.13 (300 - 450) [2 1.7 1 - 32.561 

127.49 - 176.52 (1 300 - 1800) I94.06 - 130.231 

1.2 t on  series: 43.15- 53.94 (440-  550) l31.83- 39.791 
3 ton  series: 86.30-  102.97 (880- 1050) i63.67- 75.971 

117.68 - 137.29 (1200- 1400) [86.82-101.291 

102.97 - 127.49 (1050 - 1300) [75.97- 94.061 
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Point Operations 

[Point 1 I 

Disassembly: Measure the ring gear backlash and runout 
before starting disassembly. 

1. Measure the ring gear backlash. 

Backlash: 
1.2 ton series: 0.2 - 0.3 m m  (0.008 - 0.012 in) 
3 ton series: 0.3 - 0.4 m m  (0.012 - 0.016 in) 

2. Measure the ring gear runout (1  ton series only). 

Ring gear runout limit: 0.1 m m  (0.004 in) 

[Point 21 
/ 

Inspection: Measure the thrust screw cap length. 

Standard length: 13.0 m m  (0.512 in) 
Limit length: 12.2 m m  (0.480 in) 

Reassembly: Coat liquid packing (08826-00080) on the 
threaded portion of the thrust screw before 
reassembly. 

Reassembly: Adjust the clearance between the thrust 
screw cap and rear face of the ring gear). 
(Fully tighten the thrust screw, and return i t  
by 116 turn.) 

Clearance: 
0.2 - 0.3 m m  (0.008 - 0.012 in) 

[Point 31 

Disassembly: Punch a match mark on the bearing cap and 
carrier. 

Reassembly: Align the match marks on the bearing cap 
and carrier at the time of reassembly. 

Reassembly: When tightening the bearing cap set bolt, 
temporarily tighten to the following torque 
first. After adjusting the side bearing start- 
ing force and ring gear backlash, tighten to  
the final tightening torque shown below. 

Temporary tightening: 
T =  19.61 N - m  (200 kg-cm) 114.47 ft- lbl 

Final tightening: 
T =  117.68 - 137.29 N - m  

(1200 - 1400 kg-cm) 
[86.82 - 101.29 ft- lbl 
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Reassembly: Make the following adjustments after install- 
ing the adjusting nut. 

1. Adjust the side bearing starting force. 
(1)  Set a dial gage on the rear face of the ring gear. 

(2) Tighten the adjusting nuts on both sides until the 
thrust clearance is eliminated. 
1.2 ton series: SST 09630-101 10-71 
3 ton series: SST 09330-1 0 1  70-7 1 

(3) Tighten the adjusting nuts on both sides one more 
notch each from the position where the thrust clear- 
ance becomes 0 .  

2. Adjust the backlash between the drive pinion and ring 
gear. 

(1)  Set a dial gage into vertical contact w i th  the ring 
gear t ip surface. 

(2)  For adjustment, move the differential case by loos- 
ening one adjusting nut by one notch while tighten- 
ing the other by one notch until the backlash satis- 
fies the following standard: 

Backlash: 
1 . 2  ton series: 0 . 2  - 0 . 3  mm 

(0 .008  - 0 . 0 1 2  in) 
3 ton series: 0 . 3  - 0 . 4  mm 

(0 .012  - 0 . 0 1 6  in) 

(3 )  After backlash adjustment, tighten the side bearing 

Correct teeth contact  

adjusting nut on the ring gear side by 1.5 t o  2 
notches. 

3. Check teeth contact between the drive pinion and ring 
gear. 

(1) Coat red lead thinly and uniformly on 7 to  8 teeth of 
the ring gear. 
Set a box wrench on the lock nut of the output gear 
and turn the ring gear several turns in the forward 
and in the reverse traveling directions. 
Check according to the teeth contact trace. 
If the teeth contact is incorrect, carry out drive pin- 
ion protrusion adjustment and ring gear backlash ad- 
justment. 

(2)  Correct teeth contact 
The teeth contact should be slightly on the small 
end side of the center of the tooth width as illus- 
trated. 
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Heel contact Face contact 
Decrease the drive pinion adjusting shim 
thickness to bring the pinion closer to the 
ring gear, and move the ring gear away from 
the pinion for backlash adjustment. 

Toe contact Flank contact 
Increase the drive pinion adjusting shim 
thickness to bring the pinion away from the 
ring gear, and bring the ring gear closer to 
the pinion for backlash adjustment. 

[Point 41 

Disassembly: SST 09950-2001 7 

1 1  [Point 51 

Reassembly: Align the case match marks for reassembly. 

Reassembly: After washing and degreasing the female 
screw portion of the lower case, coat thread 
tightener (08833- 00070)  on the threaded 
portion of the set bolts. 

Match mark 

[Point 61 

Disassembly: Punch a match mark on the differential up- 
per and lower cases. 

Inspection: Measure the backlash between the side gear 
and pinion gear. 
Install the side gear and pinion gear on the 
case. Lightly push the spider t o  bring pinion 
gear and side gear close to  the thrust washer 
for measurement. 

Backlash: 
0.2 - 0.3 mm (0.008 - 0.012 in) 
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Point contact 

Reassembly: Install the thrust washer of the side gear 
with its oil groove side facing the tooth 
flank. 

Reassembly: Coat chassis grease (molybdenum disulfide 
grease) uniformly on both sides of the spider 
pinion thrust washer before reassembly. 

[Point 71 

Disassembly: Use the service bolt for removal. 

Service bolt size: M 1 0 x 1 .25 

[Point 81 

Inspection: Measure the backlash between the output 
gear and reduction gear. 

Backlash: 
0.1 - 0.2 m m  (0.004 - 0.008 in) 

Reassembly: Adjust the drive pinion protrusion by means 
of the drive pinion bearing retainer shims. 
Select the shim by teeth contact inspection. 
(See Point 3.) 

Shim thickness: 
0.10-0.1 5.0.35 and 0.45 m m  
(0.0039~0.0059~0.0138 and 0.01 77 in) 

[Point 91 

Reassembly: After the end of teeth contact inspection 
and drive pinion protrusion adjustment, 
caulk the output gear lock nut. 
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SST 1 [Point 101 

Disassembly: SST 09950-2001 7 

eassembly: Never install the drive pinion pilot bearing in 
the wrong direction. The roller stop ring of 
the bearing shall be on the pinion side. 

Reassembly: After installing the drive pinion pilot bearing, 
caulk the tip end of the drive pinion at 3 
places. 

Reassembly: SST 09608-3501 4 

Reassembly: Adjust the drive pinion bearing starting 
torque. 

1. Install the output gear and tighten the lock nut to the 
specified torque. 

2. Set a torque wrench on the lock nut, and measure the 
starting torque. 

Starting torque: 
1.2 ton series: 10.79 - 13.24 N-m 

(110 - 135 kg-cm) 
r7.96 - 9.77 ft-lb] 

3 ton series: 1 1.28 - 13.73 N-m 
(115 - 140 kg-cm) 
[8.32 - 10.13 ft-lb] 

3. If the starting torque does not satisfy the standard 
make adjustment by changing the shim thickness. 

Shim thickness: 
0.03-0.10-0.15.0.35 and 0.45 mm 
(0.0012~0.0039~0.0059~0.0138 and 0.01 77 in) 
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[Point 1 11 

Disassembly: SST 09950-2001 7 

[Point 121 

Reassembly: Use the SST to drive in the oil seal until it is 
flush with the carrier cover. Then use a 
proper driving rod and drive the oil seal in 
further to 1 mm (0.04 in) below the cover 
end face. 
SST 09370-20270-7 1 

Reassembly: Coat MP grease on the oil seal lip. 
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DIFFERENTIAL HOUSING 

REMOVAL.INSTALLATI0N 

Removal Procedure 

1. Remove the differential ASSY. (See page 6-8.) 

2. Remove the front axle. (See removal procedure steps 7 and 8 in the front axle hub removal, in- 
stallation section on page 7-9.) 

3. Remove the brake ASSY. 

4. Remove the axle bracket. [Point 11 

5. Remove the differential housing. [Point 21 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
See the note (page 6-9) for the differential ASSY removal procedure, 
Coat liquid packing (08826-00100) on the joint surfaces of the brake backing plate and axle 
bracket. 
Brake ASSY set nut (backing plate self lock nut) tightening torque T = 117.68 - 137.29 N.m 
(1200 - 1400 kg-cm) [86.82 - 101.29 ft-lbl 
After installation, adjust the brake performance. For adjustment, make the vehicle travel in the for- 
ward and reverse directions about 10 times each. Drepress the brake pedal each time for stopping 
the vehicle. (This operation is especially required when the brake auto adjuster is moved to the 
shortening side.) 
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[Point 1 I 

Removal: Remove the axle bracket on the right side. 
The axle bracket on the left side cannot be re- 
moved because of the welded structure. 

Installation: Coat grease on the entire periphery of the 

0 - r ~ n g  
O-ring before reassembly. 

[Point 21 

Installation: Install the oil seal on the differential housing 
SST 09608-3501 4 

Installation: Coat MP grease on the oil seal lip. 
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7-2 

GENERAL 

1 ton series 
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2 ton series 
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3 ton series 
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SPECIFICATIONS 

Tire inflating pressure 

The inflating pressure for the optional tire size 21 x 8-9-10PR(I) is 61 2.9 kPa (6.25kg/cm2) [88.9 psi]. 
It is 686 kPa (7.0 kg/cm2) [ I 0 0  psil for all other optional tires (excluding radial tires). 
The inflating pressure for radial tires is always 883 kPa (9.0 kg/cm2) [ I  28 psil irrelevant t o  the tire size. 

3 ton series 

+- 

t 

42 (1.65) 

49.5 (1.949) 

2.75 ton: 
28x8-  1 5- 1 2PR(I) 
3.0ton: 
28x9-  1 5- 1 2PR (I) 

2.75 ton: 
6.00s x 151R 
3 . 0 ~ ~ ~ :  
7 .00Tx  151R 

t 

2 ton series 

c 

+ 

t 

t 

7.00-12-12PR(I) 

5.00Sx12DT 

t 

Vehicle model 

Item 1 ton series 

Full-floating 

Fixed to frame 

40 (1.57) 

4 0  (1.57) 

1.0.1.35 ton: 
6'00-9-10PR(l) 
1.5.1.75 ton: 
6.50-10-10PR(I) 

1.0.1.35 ton: 
4.00E x 9DT 
1.5.1.75 ton: 
5.00F x 1 ODT 

686 (7.0) [ loo]  

Front axle type 

Suspension type 

Axle shaft diameter mm (in) 

Axle shaft diameter (spline portion) mm (in) 

Wheel (STD) 

Tire size 

Rim size 

Inflating pressure 
kPa (kg/cm2) [psi] 
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COMPONENTS 

1 ton series 
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2 ton series 
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3 ton series 
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FRONT AXLE SHAFTmHUB 

REMOVAL-INSTALLATION 

Removal Procedure 

1 Check the rear wheels. 

2 Loosen the front wheel hub nuts. 

3 Jack up the frame and support its bottom with a stand or wooden blocks. 

4 Remove the front wheels. [Point 11 

5 Drain differential oil. 

6 Remove the axle shaft. [Point 21 

7 Remove the bearing lock nut and lock nut plate. [Point 31 

8 Remove the front axle hub Wlbrake drum. [Point 41 

9 Remove the oil seal. [Point 51 

10 Remove the bearing. 

11 Disconnect the brake drum. 
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Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Coat thread tightener (08833-00070) on the brake drum set nut before tightening. 
Adjust the braking performance after installation. Make the vehicle travel in the forward and reverse 
directions about 1 0  times and depress the brake pedal to stop the vehicle each time. 
The tightening torque for each portion is as follows: 

Unit: N - m  (kg-cm) [ f t - lb l  

Point Operation 

Brake drum set nut (hub bolt set nut) 

Bearing lock nut stopper bolt 

Axle shaft set bolt 

Combination rim set nut (1.2 ton series 
only) 

Hub nut (single tire) 

Hub nut (double tire) 

Make the chamfered side 
face the center 

1 ton series: 68.65- 88.26 (700-  900) 150.65- 86.821 
2 ton series: 147.10- 186.33 (1 500- 1900) [108.53- 137.471 
3 ton series: 166.71 - 205.94 (1700- 2100) l123.00-151.941 

14.71 -21.57 (150- 220) [10.85- 15.921 

1.2 ton series: 68.65- 88.26 (700-  900) [50.65- 86.821 
3 ton series: 98.07- 127.49 (1000- 1300) [72.35- 94.061 

1 ton series: 49.03 - 68.65 (500-  700) [36.18 - 50.651 
2 ton series: 1 17.68- 176.52 (1 200- 1800) [86.82- 130.231 

1 ton series (divided rim): 
107.87- 196.1 3 (1 100- 2000) [79.59- 144.701 

1 ton series (side ring rim): 
176.52 - 392.27 (1 800- 4000) [130.23 - 289.401 

2 ton series: 176.52- 392.27 (1 800- 4000) [I 30.23- 289.401 
3 ton series: 294.20- 588.40 (3000- 6000) [217.05 - 434.101 

1 ton series: 
Inside: 176.52- 392.27 (1 800- 4000) [I 30.23-  289.401 
Outside: 176.52 - 392.27 (1 800-  4000) [I 30.23- 289.401 

2 ton series: 
Inside: 176.52- 392.27 (1 800- 4000) [ I  30.23 - 289.401 
Outside: 176.52; 392.27 (1 800-  4000) 1130.23 - 289.401 

3 ton series: 
Inside: 294.20 - 588.40 (3000- 6000) [217.05- 434.101 
Outside: 294.20- 588.40 (3000 - 6000) [217.05 - 434.101 

[Point 1 I 

Installation: In case of a divided rim wheel, install it, w i t h  
the head of  the divided rim set bol t  on the  out-  
er side of the vehicle. 

Disassembly: When a wheel is removed for disassembly, 
always discharge air fully before starting dis- 
assembly. 

Reassembly: The divided rim set bolt shall be installed w i t h  
i ts head chamfered side facing the center o f  
the wheel. 
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[Point 21 

Removal: After removing the axle shaft set bolts, lightly tap 
the center of the axle shaft flange w i th  a copper 
hammer for easy removal. 

Removal~installation: Carefully operate so as not to  damage 
the oil seal. 

SST 

[Point 31 

Removal~installation: 1.2 ton series SST 09509-55020 
3 ton series SST 09509 -55030  

Installation: Adjust the front axle bearing starting torque. 

1 .  Fully tighten the bearing lock nut, rotate the hub by 4 
to 5 turns. Then loosen the lock nut by 111 2 to  1 1 6  turn 
and rotate the hub by 4 to  5 turns again. 

2. Set a spring scale on the hub bolt and measure the start- 
ing force. 

Starting force 
1 ton series hub for divided rim: 

25.5 - 72.6N (2.6 - 7.4 kg) [5.7 - 16.3 Ib] 
1 ton series hub for side ring rim: 

32.4- 92.2 N (3.3- 9.4 kg) L7.3- 20.7 Ib] 
2.3 ton series: 

25.5 - 72.6 N (2.6 - 7.4 kg) [5 .7  - 16.3 Ib] 

3.  If the measured value does not satisfy the standard 
above, make adjustment by tightening or loosening the 
lock nut. 

4. Align the lock nut plate stopper hole wi th the lock nut 
threaded hole. 

5. Coat thread tightener (08833-00070) on the lock nut  
stopper bolt, and tighten it. 
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F ~ l l  grease 

[Point 41 

Removal: SST 093 10-1 01 60-7 1 

Installation: Turn the brake auto adjuster screw t o  contract 
the brake shoe slightly for easier brake drum 
installation. 

Installation: Fill MP grease in the hub before installing the 
front axle hub Wtbrake drum. 

Installation: 1 a 2  ton series SST 09370-1 041 0-71 
3 ton  series SST 0942 1-33020-7 1 

[Point 51 

Installation: SST 09608-3501 4 
Installation: Coat grease on  the oil seal lip. 
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GENERAL 

00 
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SPECIFICATIONS 

Tire inflating pressure list 0: Provided 

Vehicle model 
Item 

Rear axle type 

Rear axle suspension type 

1 ton series 

Wheel alignment 

(Note) The inflating pressure for radial tires is 883 kPa (9.0 kg/cm2) [I 28 psil irrelevant to  the tire size. 

Toe-in mm (in) 

Camber degree 

Caster degree 

King pin angle 

Applicable vehicle model Tire size Rim type Inflating pressure 
kPa (kg/cm2) [psil 

I .O ton 1.35 ton 1.5 ton 1.75 ton 

2 ton series 

1 ton series 

2 ton series 

3 ton series 

- 

3 ton series 

Elliot type 

Center-supported right-left rocking type 

0 (0) 

1 O 

0 O 

6 O 

Minimum turning radius (outermost) mm (in) 

I .O ton : 1880 
(74.02) 

1.35 ton: 1920 
(75.59) 

1.5 ton : 1960 
(77.17) 

1.75 ton: 1980 
(77.95) 

5.00-8-8PR ( 1 )  

8 x 3.00D DT 

785 
(8.0) [I 141 

Wheel (STD) 

\ 

Tire size 

Rim size 

Inflating pressure 
kPa(kg/cm2) [psi] 

0 

2.0 ton : 2170 
(85.43) 

2.25 ton: 2200 
(86.61) 

2.5 ton : 2240 
(88.19) 

6.00-9-1 OPR(I) 

6 x 4.00E DT 

686 
(7.0) [ I001 

2.75 ton: 2370 
(93.31) 

3.0 ton : 2400 
(94.49) 

6.50-10-1 OPR(I) 

l o x  5.00F DT 

760.0 
(7.75) [I 10.21 

0 

2.0 ton 
0 
0 

0 
Divided 

0 
785 (8.0) [ I  141 

5.00-8-8PR(I) 
Side ring t 

2.25 ton 
0 

0 

2.5 ton 

2.75 ton 

0 

0 

0 

0 

0 

3.0 ton 

0 

0 

6.50-10-lOPR(I) 

6.50-10-I~PR(I) 

6.00-9-10PR(I) 

6.50-1 0-1 OPR(I) 

Divided 

Side ring 

Side ring 

760.0 (7.75) [I 10.21 

t 
883 (9.0) 11281 

Divided 

Side ring 

Side ring 

Divided 

Side ring 

686 (7.0) [ I  001 

t 
834 (8.5) [ I211 

686 (7.0) [ I001 

t 
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COMPONENTS 
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(DIVIDED RIM) 
1 

(SIDE RING RIM) 
I 01 
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REAR AXLE ASSY 

REMOVAL-INSTALLATION 

1 Front wheel 1 7 Rear axle center pin bush 

Removal Procedure 

1 Check the front wheels. 

2 Loosen the rear wheel hub nuts. 

3 Jack up the frame and support i t  w i th  a stand or wooden blocks. 

4 Remove the rear wheels. 

5 Disconnect the power cylinder rod end. [Point 11 

6 Remove the rear axle ASSY. [Point 21 

7 Remove the rear axle center pin bush. [Point 31 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Supply grease through each grease fitting after installation. 
The tightening torque for each portion is as follows: 

Unit: N.m (kg/cm)[ft-lbl 

G e b r a c k e t c a p  set bolt 1 117.68- 166.71 (1200- 1700) [86.82-'123.001 I 
I 

Rear axle damper set bolt 

Hub nut 

186.33-304.01 (1900-3100) [137.47- 224.291 

See page 8- 1 3. 
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Chamfering 

1 ,  \ 
1 

I ' T ] First 
W 

Point Operations 

[Point 1 I 

Removal: SST 09430-23600-7  1 

[Point 21 

Inspection: Measure the rear axle f ront t o  rear clearance. 

1. Before removing the rear axle ASSY, measure the f ront  
t o  rear clearance on the rear side. 

Standard clearance: 0 .5  m m  (0 .020  in) or less 

2. If the measured value does not  satisfy the standard, re- 
move the rear axle ASSY and make adjustment by select- 
ing the spacer. 

Spacer thickness: 
3 .0-3.5-4.0.4.5-5.0 and 5.5 m m  
(0.118.0.1 38.0.157.0.177.0.197 and 0.21 7 in) 

3. Install the spacer at the rear side center pin. 
The first spacer shall be installed w i th  i ts chamfered at  
the inside diameter in contact w i t h  the center pin boss. 

Removal: Punch different match marks on  the rear axle 
bracket caps front and rear t o  prevent confusion. 

Removal: Remove the rear axle bracket cap while support- 
ing the rear axle ASSY w i t h  a garage jack. 

Installation: Install after aligning the match mark.  

[Point 31 

Inspection: Measure the inside diameter o f  the rear axle 
center pin bushing. 

Limit inside diameter: 52.0 mm (2 .047  in) 
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Grease 
groove 

Installation: Coat MP grease on the bush before installation. 

Installation: Install the bush w i t h  i ts grease groove facing 
the grease f i t t ing hole in the bracket cap. 
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BELL CRANKmTIE ROD 

REMOVAL-INSTALLATION 

1 Rear axle ASSY 
6 Bearina,oil seal 

Removal Procedure 

1 Remove the rear axle ASSY. (See page 8-6.) 

2 Disconnect the tie rod end (on the steering knuckle side). [Point 11 

3 Remove the bell crank pin. [Point 21 

4 Remove the bell crank Wltie rod. [Point 31 

5 Disconnect the tie rod end, and remove the tie rod. [Point 41 

6 Remove the bearing and oil seal from the bell crank. [Point 51 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
See the note for rear axle ASSY installation (on page 8-6). 
The tightening torque for each portion is as follows: 

Unit: N.m (kg-cm)[ft-lb] 

Tie rod end lock nut 

Tie rod end castle nut 

117.68-147.10 (1200-1500) [86.82-108.531 

1.2 ton series: 68.65-98.067 (700- 1000) l50.65- 72.351 
3 ton series: 147.10 - 1 96.1 3 ( 1 500 - 2000) I1 08.53 - 1 44.701 
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/I Point Operations 

I Shim I 

~ h r u s t  washer 

[Point 1 I 

Removal: SST 096 10-2001 2 

[Point 21 

Inspection: Measure the bell crank pin outside diameter. 

Standard outside diameter: 28.0 mm 
(1.102 in) 

Limit outside diameter: 27.8 mm (1.094 in) 

[Point 31 

Installation: Coat MP grease on both faces of the thrust 
washer. 

Installation: Adjust the clearance between the bell crank up- 
per face and rear axle beam to  the following 
value by changing the shim thickness. 
Install the shim on the upper side of the bell 
crank. 

Standard clearance: 
0.5 mm (0.020 in) or less 

Shim thickness: 
0.5 and 1.0 mm (0.020 and 0.039 in) 

[Point 41 

Removal: SST 096 10-2001 2 

Installation: When the tie rod is replaced, install the tie rod 
with temporary adjustment of the tie rod length 
(A), and adjust the toe-in after installation. 

Tie rod length (reference value) 
1 ton series : A = 425 mm (16.73 in) 
2-3 ton series: A = 448 mm (17.64 in) 
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[Point 51 

Installation: Install the needle bearing by  using the SST. 
SST 09620-3001 0 

Installation: Carefully install the oil seal in the correct 
direction. 
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REAR AXLE HUB.STEERING KNUCKLE 

REMOVAL.INSTALLATION 

Removal Procedure 

1 Remove the rear wheels. (See page 8-6.) [Point 11 

2 Remove the hub cap. [Point 21 

3 Remove the rear axle hub Wtbearing. [Point 31 

4 Remove the bearing and oil seal from the steering knuckle. [Point 41 

5 Remove the bearing from the hub. [Point 51 

6 Disconnect the tie rod end. [Point 61 

7 Remove the king pin lock bolt, and remove the king pin. [Point 71 

8 Remove the steering knuckle and thrust bearing. [Point 81 

9 Remove the oil seal and bearing from the rear axle beam. [Point 91 
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Installation Procedure 

The installation, procedure is the reverse of the removal procedure 

Note: 
Supply MP grease through the king pin grease fitting. 
The tightening torque for each portion is as follows: Unit: N-m (kg-cm) [ft-lbl 

I King pin lock bolt,lock nut 1 19.61 - 31.38 (200- 320) [I 4.47- 23.151 I 
Tie rod end castle nut 1.2 ton series: 68.65- 98.067 (700-  1000) t50.65- 72.351 

3 ton series: 147.10- 196.13 (1 500-  2000) [I 08.53 - 144.701 

Divided rim bolt set nut 0 
Hub nut 
(Note) 2 ton series 6.50-10-10PR (I) tire (OPT): 

117.68-  196.13 N,m (1200- 2000 
kg-cm) [86.82- 144.70 Ib-ftl for both 
divided rim and side ring rim 

1 ton series: 29.42- 44.13 (300-  450) [21.71 - 32.561 
2.3 ton series:49.03- 68.85 (500-  700) [36.18- 50.651 

1 ton series (Both divided rim and side ring rim): 
88.26- 156.9 (900-  1600) i65.12 - 11 5.761 

2 ton series (divided rim): 
117.68- 196.13 (1200- 2000) I86.82- 144.701 

2 ton series (side ring rim): 
176.52- 392.27 (1 800- 4000) [I 30.23- 289.401 

3 ton series (Both divided rim and side ring rim): 
117.68-196.13 (1200-2000) i86.82-144.701 

Make the chamfered side 
face the center 

Point Operations 

[Point 1 I 

Installation: In the case of  a divided rim type wheel, install 
w i th  the divided rim set bol t  head on  the outer 
side of the vehicle. 

Disassembly: When a wheel is removed for disassembly, 
always discharge air fully before disassem- 
bling the wheel. 

Reassembly: The divided rim set bolt shall be installed w i t h  
i ts head chamfered side facing the center o f  
the wheel. 

[Point 21 

Installation: Fill MP grease in  the cap. 

Installation: Install by  tapping the cap flange port ion. 

[Point 31 

Removal: SST 09950-2001 7 
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Grease 

Installation: Fill grease in the hub and knuckle spindle. 

Installation: Adjust the rear axle hub starting force. 

1. Temporarily tighten the castle nut to a torque of 0.98 
N.m (1  0 kg-cm) [0.72 ft-lbl, and rotate the hub by 3 to 
5 turns. 

2. Set a spring scale on the hub bolt, and measure the start- 
ing force. 

Starting force: 
1 ton series 

14.7 - 39 .2  N (1.5 - 4.0 kg) [3 .3  - 8.8 Ibl 
2 . 3  ton series 

14.7 - 44.1 N (1.5 - 4.5 kg) [3 .3  - 9.9 Ibl 

3. If the measured value does not satisfy the standard, 
make adjustment by tightening or loosening the castle 
nut. 

[Point 41 

Hernoval: SST 09950-2001 7 

Installation: SST 09370-20270-7 1 
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[Point 51 

Installation: SST 09370-1 01 70-7 1 
SST 09608-2001 2 

[Point 61 

Removal: SST 0961 0-2001 2 

[Point 71 

Inspection: Measure the king pin outside diameter 

Standard outside diameter: 
28.0 mm (1.102 in) 

Limit outside diameter: 27.8 mm (1.094 in) 

Installation: Align the king pin cut groove and lock bolt hole, 
tighten the lock bolt, and lock by tightening the 
lock nut. 

[Point 81 

Installation: Adjust the steering knuckle starting force. 

1. Insert the shim on the upper side of the thrust bearing 
and install the king pin. 

2. Set a spring scale on the tip end of the knuckle and 
measure the starting force. 

Starting force: 
14.7 - 39.2 N (1.5 - 4.0 kg) [3.3 - 8 .8  Ib] 

3. If the measured value does not satisfy the standard, 
make adjustment by changing the shim. 

Shim thickness: 0 .1-0 .2-0 .5  and 1.0 mm 
(0.22, 0.44, 1.1 and 2 .2  in) 
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[Point 91 

Installation: Pay attention to  the relative positions of the 
needle bearing and oil seal in the assembled 
state. 
SST 09620-3001 0 

REAR WHEEL ALIGNMENT 

TOE-IN ADJUSTMENT 

Note: 
Remove the rear axle when measuring or adjusting the toe-in. 

1. Set the wheels to  the straight traveling state. 

(1 ) Align the rear axle beam center hole and bell crank side 
hole, and insert an appropriate round bar in the holes. 

2. Put marks on the center of wheels on the left and right 
sides. 

3. Measure the distance between the marks on both wheels 
with a toe-in gage or a convex rule in parallel w i th  the 
ground surface. (On the front side) 
Measured value = A 
Then rotate the wheels by  a half turn and measure the 
distance between marks on both wheels on the rear side. 
Measured value = B 
Toe-in = A - B 

Standard toe-in: 0 + 4 mm (0 + 0 .16  in) 

4. If the toe-in does not satisfy the standard, loosen the 
tie rod lock nut and change the tie rod length by  turning 
the tie rod for adjustment. 
In this case, make the tie rod length equal on the left 
and right sides. 

REAR WHEEL STEERING ANGLE ADJUSTMENT 

1. Adjust the rear wheel steering angle by the knuckle stop- 
per bolt protrusion (dimension C ) .  

Knuckle stopper bolt protrusion (reference value) 
1 ton series C = 22.6 mm (0.890 in) 
2.3 ton series C = 25.0 mm (0.984 in) 
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Measure the minimum turning radius to confirm the 
steering angle. 

Minimum turning radius 
1.0 ton model: 1880 mm (74.02 in) 
1.35 ton model: 1920 mm (75.59 in) 
1.5 ton model: 1960 mm (77.17 in) 
1.75 ton model: 1980 mm (77.95 in) 
2.0 ton model: 2170 mm (85.43 in) 
2.25 ton model: 2200 mm (86.61 in) 
2.5 ton model: 2240 mm (88.19 in) 
2.75 ton model: 2370 mm (93.31 in) 
3.0 ton model: 2408 mm (94.49 in) 
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GENERAL 
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Steering Gear Box (1  Ton Series) 
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Steering Gear Box (2.3 Ton Series) 
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Power Cylinder (1  Ton Series) 

Power Cylinder (2.3 Ton Series) 
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SPECIFICATIONS 

COMPONENTS 
- 

4501 

01 

---7 

QL """rn~ 

nK 

9351C-13010 4 
L... ... J 

4501-0)(1 

2.3 ton series 

@ 

+- 

Toyoda Sulzer 

+- 

Vehicle model 
1 ton series 

Item 

Steering wheel diameter mm(in) 

Steering wheel play mm(in) 

Manufacturer 

TY pe 

360  (14.17) 

25  - 5 0  (0.98 - 1.97) 

Koyo Seiko 

Semi-integral 

Steering gears 

Power cylinder 

Gear type 

Gear ratio 

Lock-to-lock 

Ball twist  direction 

Relief valve set pressure 
k ~ a ( k g / c m ~ )  [psi] 

Cylinder bore mm(in) 

Piston rod outside diameter 
mm(in) 

Piston seal type 

Recirculating ball screw type 

/ Rod seal type 

1 : 18.5 

3.6 

Counterclockwise 

5880 (60) 18501 

45  (1.77) 

2 2  (0.87) 

Piston ring 

U packing 

1 :20  

c 

+- 

8 0 4 0  (82)  [ I  1701 

2 ton  series: 5 0  (1.97) 
3 ton series: 5 5  (2.17) 

2 ton  series: 2 2  (0.87) 
3 ton series: 2 5  (0.98) 

c 

e 
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1 ton series 

2.3 ton series 

I 

L... ...A 
4502-154 
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1 ton series 

1 2.3 ton series 
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STEERING WHEELmMAST JACKET 

REMOVAL-INSTALLATION 

5 Universal joint set bolt 
8 Combination meter ASSY set bolt 
9 Combination meter wiring 

Removal Procedure 

1 Remove the steering wheel. [Point 11 

2 Remove the turn signal switch cover. 

3 Remove the combination meter cover. 

4 Remove the turn signal switch. 

5 Remove the steering universal joint set bolts. [Point 21 

6 Extract the tilt steering shaft upward. 

7 Remove the steering universal joint. 

8 Remove the combination meter ASSY set bolts. 

9 Disconnect the combination meter wiring. 

10 Remove the combination meter ASSY. 

11 Remove the tilt lock device. [Point 31 

1 2  Remove the mast jacket. 
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Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Coat MP grease on the tilt lock device and each sliding contact portion. 
Add MP grease through the grease fitting of the steering universal joint. 
The tightening torque for each portion is as follows: 

Unit: N-m (kg-cm) ift-lbl 

I Point Operations 
SST 

Steering universal joint set bolt 

Mast jacket set nut  

Steering wheel set nut  

[Point 1 I 

Removal: SST 09609-2001 1 

17.65 - 24.52 (180 - 250) 113.02 - 18.091 

34.32 - 53.94 (350 - 550) [25.32 - 39.791 

19.61 - 29.42 (200 - 300) [14.47 - 21.711 

[Point 21 

Removal: The main shaft and joint are fixed by through 
bolts at the mainshaft shouldered portion as il- 
lustrated. 
Therefore, the bolts must be loosened and re- 
moved. 

-1 [Point 31 

I Left screw 1 Installation: Check the functioning of the tilt lock device. 
lock I 
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STEERING GEAR BOX ASSY 

REMOVAL-INSTALLATION 

1 Pitman arm 
2 Toe board 

Removal Procedure 

1 Move the pitman arm and drag link coupling position toward the rear side. [Point 11 

2 Remove the toe board. 

3 Remove the steering universal joint. (See mast jacket removal procedure steps 1 t o  7 on page 
9-1 1 .) 

4 Disconnect the piping. 

5 Disconnect the drag link. [Point 21 

6 Remove the steering gear box ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
The tightening torque for each portion is as follows: 

Unit: N.m (kg-cm) [ft- lb] 

Steering gear box set bolt and nut 

Steering universal joint set bolt 

Steering wheel set nut 

Drag link end castle nut 

49.03 - 78.45 (500 - 800) L36.18 - 57.881 

17.65 - 24.52 (1 80 - 250) [13.02 - 18.091 

19.61 - 29.42 (200 - 300) [14.47 - 21.711 

1.2 ton series: 68.65 - 98.07 (700 - 1000) 150.65 - 72.351 
3 ton series: 147.10 - 196.13 (1 500 - 2000) [108.53 - 144.701 
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Differential 
housing 

Point Operations 

[Point 1 I 

Removal: Rotate the steering wheel clockwise to move 
the pitman arm and drag link coupling portion 
toward the rear side (avoiding the differential 
housing). 

[Point 21 

Removal: SST 0961 0-2001 2 
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1 Ton Series 

2-3 Ton Series 
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9-1 6 

Disassembly Procedure (Common to 1 - 3 Ton Series) 

1 Remove the pitman arm. [Point 11 

2 Remove the side cover and sector shaft. [Point 21 

3 Remove the end cover. , 

4 Remove the lock nut. [Point 31 

5 Remove the valve body ASSY. [Point 41 

6 Remove the top cover. [Point 51 

7 Remove the ball screw set. 

8 Remove the gear box. [Point 61 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
After reassembly, rotate the shaft of the ball screw set 3 to 4 turns to check smooth rotation with- 
out uneven or unreasonable movement. Also check that the shaft of the ball screw set is returned 
smoothly by the reaction spring force after it is rotated to the lock position. 
The tightening torque for each portion is as follows: 

1 ton series Unit: N -m (kg-cm) [ft-lbl 

2.3 ton series Unit: N.m (kg-cm) [ft-lbl 

Top cover set bolt 

End cover set bolt 

Side cover set bolt 

Sector shaft adjusting bolt lock nut 

Sector shaft adjusting bolt cap nut 

Pitman arm set nut 

44.13 - 53.94 (450 - 550) i32.56 - 39.791 
39.23 - 49.03 (400 - 500) [28.94 - 36.181 
44. 13 - 53.94 (450 - 550) 132.56 - 39.791 
29.42 - 44.13 (300 - 450) [21.71 - 32.561 
29.42 - 44.13 (300 - 450) [21.71 - 32.561 

156.91 - 196.13 (1  600 - 2000) [I 15.76 - 144.701 

Top cover set bolt 

End cover set bolt 

Side cover set bolt 

Sector shaft adjusting bolt lock nut 

Sector shaft adjusting bolt cap nut 

Pitman arm set nut 

34.32 - 44.13 (350 - 450) [25.32 - 32.561 
34.32 - 44.13 (350 - 450) [25.32 - 32.561 
34.32 - 44.13 (350 - 450) 125.32 - 32.561 
24.52 - 34.32 (250 - 350) i18.09 - 25.321 
24.52 - 29.42 (250 - 300) [18.09 - 21.711 

156.91 - 196.13 (1 600 - 2000) [I 15.76 - 144.701 
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/ I  Point Operations 

,ssT / I [Point 11 

Disassembly.reassembly: Check the match marks on the 
sector shaft and pitman arm. 

Disassembly: SST 09950-200 1 7 

Reassembly: After installing the pitman arm, adjust the 
backlash of the sector gear. 

1. Stop the pitman arm in the lock-to-lock center position 
and set a dial gage on the end of the pitman arm. 

2. Tighten the adjusting bolt until the backlash at the cen- 
ter of the pitman arm becomes 0 mm (0 in). 

3. After rotating the shaft of the ball screw set by 3 to  4 
turns, place the pitman arm in the lock-to-lock center 
position and install the SST on the shaft to measure 
the overall starting force. 
SST 09470-10171-71 

Overall starting force: 
2.0 - 5.9 N (0.2 - 0.6 kg) 10.44 - 1.3 Ibl 

4. If the overall starting force does not satisfy the stan- 
dard, place the pitman arm again in the lock-to-lock 
center position and make adjustment by tightening or 
loosening the adjusting bolt. 

5. Measure the backlash where the pitman arm is in the 
lock- to-lock center position and where the pitman arm 
is turned fully clockwise/counterclockwise. 

Backlash: 
Lock-to-lock center position: 0 mm (0 in) 
End of clockwise/counterclockwise rotation: 

0.1 - 1.5 mm (0.004 - 0.059 in) 

6.  After backlash adjustment, tighten the adjusting bolt 
lock nut and cap nut. 
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[Point 21 

Disassembly: After removing the side cover Wlsector 
shaft, tighten the adjusting bolt until freeing 
from the side cover for disconnecting the 
sector shaft. 

Inspection: Measure the clearance between the sector 
shaft and adjusting nut. If it exceeds the limit, 
select and use the appropriate adjusting plater 
to obtain the standard clearance. 

Limit clearance: 0.1 mm (0.004 in) 
Adjusting plate thickness 

1 ton series: 
1.95-2.00-2.05-2.10 and 2.15 mm 
(0.0768~0.0787~0.0807~0.0827 
and 0.0846 in) 
2.3 ton series: 2.1.2.2.2.3.2.4 
and 2.5 mm 
(0.083~0.087~0.091~0.094 and 0.098 in) 

Reassembly: Fill grease in the slit groove of the sector 

I shaft where the adjusting bolt fits. 

Reassembly: Assemble by bringing the top of the tooth 
crest of the sector shaft into contact with 
the center of the root of the ball screw set. 

[Point 31 

Reassembly: Adjust the ball screw set starting force. 

I / 1 ton series: Temporarily tighten the lock nut to  a torque 
of 9.81 - 19.61 N.m (100 - 200 kg-cm) 
L7.24 - 14.47 ft-lbl, rotate the ball screw 
set shaft for adaptation and loosen the lock 
nut. Then install the SST and measure the 
starting force. 
SST 09470-1 01 71 -71 

Starting force: 
0.98 - 2.9 N (0.1 - 0.3 kg) 
l0.22 - 0.66 Ib] 

Adjust the degree of lock nut tightening to 
make the starting force satisfy the standard. 

2.3 ton series: After tightening the lock nut to a torque of 
9.81 - 29.42 N.m (100 - 300 kg-cm) 
[7.24 - 21.71 ft-lb], return the lock nut 
by 1 80°, then tighten the lock nut again 
to a torque of 0.0294 N.m (30 kg-cm) 
[2.17 ft-lb]. 

Reassembly: After adjusting the starting force, be sure to 
caulk the lock nut. 
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Filter 

/ 

SST 

Front side 

/----', 

SST g 

1 [Point 41 

Disassembly: Disassemble the relief valve only when the 
relief pressure is abnormal. 

Inspection: Inspect the relief valve for clogged orifice or 
foreign matter trapping, and clean the relief 
valve filter. 

[Point 51 

Reassembly: Install the oil seal and bearing to  the top 
cover. 
SST 09620-3001 0 

Reassembly: Coat grease on the oil seal lip. 

Reassembly: Do not mistake the top cover installing direc- 
tion. 
Pay attention to  the rib position. (See the il- 
lustration.) 

Reassembly: Coat grease on the inside surface of the 
boot to  be installed on top of the top cover. 

[Point 61 

Disassembly: Remove the bearing on the end cover side 
of the gear box. 
SST 09608-2001 2 

Reassembly: Install the bearing on the end cover side of 
the gear box. 
SST 09608-2001 2 

Disassembly: Remove the bearing and oil seal on the sec- 
tor shaft side of the gear box. 
SST 09480- 1 0 1 70-7 1 

Reassembly: Install the bearing and oil seal on the sector 
shaft side of the gear box. 
SST 09608-2001 2 

Reassembly: Coat grease on the oil seal lip. 
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RELIEF PRESSURE MEASUREMENT 

1.  Measure the power steering relief pressure. 
(1 )  Remove the relief valve plug and set an oil pressure 

gage. 
Oil pressure detecting hole plug size: PT114 

(2) Start the engine and turn the steering wheel slowly 
clockwise and counterclockwise. 

(3) With the rear wheels slightly steered from the 
straight traveling state, lock the wheels, run the en- 
gine at the maximum speed, and measure the relief 
pressure upon relieving. 

Standard relief pressure 
1 ton series: 5880 * 490  kPa 

(60 f 5 kg/cm2) 1850 f 7 0  psil 
2.3 ton series: 8040 f 490  kPa 

(82 * 5 kg/cm2) [ 1 170 f 70 psil 
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POWER CYLINDER 

1 Undercover and tire cover LH 5' 4 Y  
2 Power cylinder rod end position 4 

8 Power cylinder end 

Removal Procedure 

1 Remove the undercover and tire cover LH (in 22 engine models only). 

2 Rotate the steering wheel and stop at the position where the power cylinder rod end comes out 
from the rear axle beam. 

3 Disconnect the piping. 

4 Disconnect the drag link end. [Point 11 

5 Disconnect the power cylinder rod end. [Point 21 

6 Disconnect the power cylinder bottom end. [Point 31 

7 Remove the power cylinder ASSY Wlpower cylinder end. 

8 Disconnect the power cylinder end. [Point 41 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
See the steering link adjustment (on page 9-26) for the power cylinder installed dimension. 
Power cylinder end castle nut tightening torque. 
1.2 ton series: T = 68.65 - 98.07 N-m (700 - 1000 kg- cm) [50.65 - 72.35 ft-lb] 
3 ton series: T = 147.10 - 196.13 N-m (1  500 - 2000 kg- cm) 1108.53 - 144.70 ft-lb] 
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SST 

Point Operations 

[Point 1 I 

Removal: SST 0961 0-2001 2 

[Point 21 

Removal: SST 09430-23600-7 1 

[Point 31 

Removal: SST 0961 0-2001 2 

Removal: Before disconnecting the power cylinder end, 
measure the dimension at cylinder rod full re- 
tracted position for reference at the time of in- 
stallation. 
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Disassembly Procedure 

1 Loosen the rod guide. [Point 11 

2 Extract the piston rod Wlpiston. [Point 21 

3 Remove the piston. [Point 31 

4 Remove the rod guide. 

5 Remove the piston rod. [Point 41 

6 Remove the cylinder. [Point 51 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Coat hydraulic oil before reassembly. 
Coat liquid packing (08833-00080) on the threaded portion of the rod guide. 
Piston lock nut tightening torque T = 1 17.68 - 156.91 N-m (1  2 0 0  - 1600  kg-cm) 

t86.82 - 11 5 .76  ft-lb] 
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1 1 Point Operations 

Reassembly: After tightening the rod guide, caulk the cyl- 
inder end face with the rod guide groove se- 
curely. 

[Point 21 

Reassembly: Compress the piston ring wi th the SST and 
insert it into the cylinder. 
1 ton series: SST 0961 0-41 830-7 1 
2 ton series: SST 09490-20340-71 

[Point 31 

Inspection: Measure the piston ring joint clearance. 
Measure by inserting the piston ring in the cyl- 
inder. 

Standard clearance: 0.05 - 0.25 mm 
(0.0020 - 0.0098 in) 

Limit clearance: 0.8 mm (0.031 in) 

[Paint 41 

Inspection: Measure the piston rod outside diameter. 

1 - 2  ton series 
Standard outside diameter: 
22  mm (0.87 in) 
Limit autside diameter: 
21.92 mm (0.8634 in) 

3 ton series 
Standard outside diameter: 
25 mm (0.98 in) 
Limit outside diameter: 
24.92 mm (0.981 1 in) 

Inspection: Measure the piston rod bend. 

I I 

Limit bend: 0.5 mm (0.020 in) 
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[Point 51 

Inspection: Measure the cylinder bore. 

1 ton series 
Standard bore: 45 mm (1.77 in) 
Limit bore: 45.20 mm (1.7795 in) 

2 ton series 
Standard bore: 5 0  mm (1.97 in) 
Limit bore: 50.20 mm (1.9764 in) 

3 ton series 
Standard bore: 55 mm (2.17 in) 
Limit bore: 55.35 mm (2.1791 in) 
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STEERING LINK ADJUSTMENT 

Power Cylinder End Installed Dimension 

1 Fully retract the power cylinder 

2 Adjust to  the dimension shown below by adjusting the screwed-in dimensions of the cylindc 
ends at both ends of the cylinder. 

Note: 
The screwed-in dimensions of cylinder ends at both ends of the cylinder shall be the same. 
If the end angle is incorrect when installing the power cylinder on the vehicle, adjust the angle b 
loosening the end lock nut. 
Power cylinder end lock nut tightening torque 
T = 1 17.68 - 147.10 N-m (1 200 - 1500 kg-cm) [86.82 - 108.53 ft-lbl 

I Section D-D 

1 ton serles 

_ - 1 -  

7 0  rnrn (2 .76 in) (Reference) 

2.3 ton series 

1 ton series 

2.3 ton series 

-1.. View E 

1 ton serres 

2 .3  ton serres 

A 
rnrn (in) 

B (actual length) 
(reference value) 

rnrn (in) 

6 0  (2.36) 

t 

1 ton series 

2.3 ton series 

C (actual length) 
(reference value) 

rnrn (in) 

6 0  (2.36) 

t 

690 * 2 
(27.1 7+0 .08 )  

682 * 2 
(26.85 k 0 . 0 8 )  
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Drag Link End Installed Dimension 

1 Adjust the .installed dimension to the value shown below by adjusting the screwed-in dimensions 
of the drag link ends. 

Note: 
The screwed-in dimensions of the drag link ends at both ends shall be the same. 
If the end angle is incorrect when installing the drag link on the vehicle, adjust the angle by loosening 
the end lock nut. 
Drag link end lock nut tightening torque 
T = 117.68 - 147.10 N-m (1200 - 1500 kg-cm) i86.82 - 108.53 ft-lbl 
After installation, operate the drag link to confirm no undesirable contact with the frame or other 
part. 

/ 1 ton series i 

2.3 ton series 

- 

C (actual length) D (actual length) 
(Actual length' Installed angle A Installed angle B (reference value) (reference value) 

mm (in) rnm (in) mrn (in) 

1056 & 5 
ton series (41.57 * 0 .20 )  

40°  & 2.5' 110°  + 2.5' 7 0  (2.76) 7 0  (2 .76)  

2 ton series 1 3 1 5 * 5  
(51 .7710 .20 )  95' * 2.5' 9O 12.5O t t 

1 4 2 0 * 5  series (55.91 1 0 . 2 0 )  t T T t 
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HYDRAULIC CIRCUIT DIAGRAM 

Clutch Model 

( 1 )  Clutch pedal 
(2) Brake pedal 
(3) Reservoir tank 
(4) Clutch master cylinder 
(5) Brake master cylinder 
(6) Clutch release cylinder 
(7) Brake wheel cylinder 
(8) Oil tank 

9) Oil pump 
10) Flow divider 
I I ) Oil control valve 
12) Lift cylinder 
13) Tilt cylinder 
14) Steering gear box 
15) Power steering cylinder 

Torque Converter Model 

Inching pedal 
Brake pedal 
Reservoir tank 
Brake master cylinder 
Brake wheel cylinder 

(9) Oil control valve 
(1  0) Lift cylinder 
( 1  1 )  Tilt cylinder 
( 1  2) Steering gear box 
( 1  3) Power steering cylinder 

(6) Oil tank 
( 7 )  Oil pump 
(8) Flow divider 
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SPECIFICATIONS - - Vehicle model 
\ 

Item 

Foot brake type 

Brake drum inside diameter mm (in) 

1 ton series 

Brake lining 

2.3 ton series 

Material 

Dimensions (width x thickness x 
length) mm (in) 

Hydraulic internal expansion type duo servo brake 

Wheel cylinder bore 

254 (10.00) 

Resin mold 

4 8 . 5 ~  5 x  279 
(1.909 x 0 . 2 0 ~  10.98) 

22.22 (0.8748) 

19.05 (0.7500) 

30 (1.18) 

Brake master 
cylinder 

3 1 0  (12.20) 

t 

2 ton series: 
6 0 x 7 ~ 3 2 3  

(2.36 x 0.28 x 12.72) 
3 ton series: 

6 0  x 7 x 343 
(2.36 x 0 .28 x 13.50) 

28.58 (1.1252) 

t 

t 

Bore mm (in) 

Stroke mm (in) 

Brake fluid Applicable oil 
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10-4 

FRONT BRAKE 

1 Ton Series 

Wheel Cylinder (1  Ton Series) 
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2.3 Ton Series 

Wheel Cylinder (2.3 Ton Series) 

http://www.heavyequipments.org/


COMPONENTS 

1 Ton Series 
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10-7 

2.3 Ton Series 
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-- - - - 

DISASSEMBLY.INSPECTI0N.REASSEMBLY (1 TON SERIES) 

1 Front axle hub 
9 Brake fluid 
10 Brake pipe 
13 Brake drum 

Disassembly Procedure 

1 Remove the front axle hub. 
(See the front axle shaft,hub removal section on page 7-9.) 

2 Remove the hold down spring. [Point 11 

3 Remove the anchor-to-shoe spring. [Point 21 

4 Remove the cable and cable guide. 

5 Remove the strut lever. [Point 31 

6 Remove the adjuster spring and adjusting screw. [Point 41 

7 Disconnect the parking brake cable. [Point 51 

8 Remove the brake shoe. [Point 61 

9 Drain brake fluid. 

10 Disconnect the brake pipe. 

1 1 Remove the wheel cylinder ASSY. [Point 71 

12 Remove the backing plate. [Point 81 

1 3  Disconnect the brake drum from the hub. [Point 91 
(See the front axle shaft, hub removal section on page 7-9.) 
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Reassembly Procedure 
The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
See the note for front axle shaft, hub installation. (See Page 7-10.) 
Check no oil or grease adhesion on the brake lining and interior surface of the brake drum before reas- 
sembly. 
Set the installed brake shoe outside diameter to  the value below by tightening the adjusting screw 
before installing the hub Wlbrake drum. (Set to  1 m m  (0.04 in) smaller than the brake drum inside 
diameter.) 
Installed brake shoe outside diameter: 253 m m  (9.96 in) 
Coat thread tightener (08833-00070) before tightening the brake drum set nuts. (Applicable when 
the hub and brake drum are disconnected.) 
Bleed air from the brake system after reassembly. 
Adjust the brake performance after reassembly. For adjustment, repeat forward travel and reverse 
travel of the vehicle, and stop the vehicle each time by depressing the brake pedal. 
The tightening torque for each portion is as follows: Unit: N -m  (kg-cm)[ft-lbl 

Point Operations 

[Point 1 I 

Disassembly,reassembly: SST 095  10-3 1 960-7 1 

Brake drum set nut (hub bolt set nut) 

Backing plate self lock nut 

Wheel cylinder set bolt 

Inspection: Measure the free length of the hold down 
spring. 

68.65 - 88.26 (700-  900) 150.65- 65.121 

117.68 - 137.29 (1200-  1400) [86.82- 101.291 

7.85-  11.77 (80-  120) [5.79-8.681 

Standard free length: 25.7 m m  (1 .012 in) 
Limit free length: 2 3  m m  (0.91in) 
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Reassembly: Coat liquid packing (08826-00080) on shoe 
hold down pin and the contact face on the rear 
side of the backing plate to eliminate any 
clearance. 

[Point 21 

Disassembly: SST 097 1 7-2001 0 

Inspection: Measure the free length of the anchor-to-shoe 
spring. 

Standard free length: 102  mm (4.02 in) 
Limit free length: Replace if there is any 

clearance in the coil. 

Reassembly: SST 097 1 8-2001 0 

[Point 31 

Inspection: Measure the free length of the strut-to-shoe 
spring. 

Standard free length: 2 0  mm (0.79 in) 
Limit free length: 17 mm (0.67 in) 
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[Point 41 

Inspection: Measure the free length of the adjuster spring. 

Standard free length: 79 mm (3.1 1 in) 
Limit free length: Replace if there is any 

clearance in the coil. 

Reassembly: Apply grease on the threaded portion of the 
adjusting screw and in the cap. 

Reassembly: Tie a wire at the end of the adjuster spring and 
set the spring by pulling it with a screw driver. 

[Point 51 

Reassembly: Coat liquid packing (08826-00080) on the 
parking brake cable port of the backing plate 
to eliminate any clearance. 

M 1 [Point 61 
Inspection: Measure the brake lining thickness. 

Standard thickness: 5.0 mm (0.197 in) 
Limit thickness: 1.0 mm (0.039 in) 

Reassembly: Coat grease on the illustrated portions (6  
places in contact with the shoe rim and an- 
chor pin) of the backing plate before install- 
ing the brake shoe. 
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[Point 71 

Inspection: Measure the clearance between the wheel 
cylinder and piston. 

Limit piston clearance: 0.125 m m  (0.00492 
in) 

Reassembly: Coat liquid packing (08826-00080) on the 
wheel cylinder portion for fitting t o  the back- 
ing plate and whole circumference on the set 
bolt to  eliminate any clearance. 

[Point 81 

Reassembly: Coat liquid packing (08826-00080) on the 
joint face between the backing plate and front 
axle bracket to  eliminate any clearance. 

1 
Inspection: Measure the inside diameter of the brake drum. 

[Point 91 

Standard inside diameter: 254 mm (1 0.00 in) 
Limit inside diameter: 256 m m  (10.08 in) 
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DISASSEMBLY.INSPECTION.REASSEMBLY (2.3 TON SERIES) 

1 Front axle hub 
1 0  Brake fluid 
11 Brake pipe 
1 4  Brake drum 

Disassembly Procedure 

1 Remove the front axle hub. (See the front axle shaft,hub removal section on page 7-9.) 

2 Remove the hold down spring. [Point 11 

3 Remove the pawl lever stopper. [Point 21 

4 Remove the pawl lever. 

5 Remove the anchor-to-shoe spring. [Point 31 

6 Remove the strut lever. [Point 41 

7 Remove the adjuster spring and adjusting screw. [Point 51 

8 Disconnect the parking brake cable. [Point 61 

9 Remove the brake shoe. [Point 71 

10 Drain brake fluid. 

11 Disconnect the brake pipe 

12 Remove the wheel cylinder ASSY. [Point 81 

13 Remove the backing plate. [Point 91 

14 Disconnect the brake drum from the hub. [Point 101 
(See the front axle shuft,hub removal section on page 7-9.) 
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Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 
In the reassembly procedure, however, reverse the order of steps 2 and 3 in disassembly procedure. 
(Install the pawl lever stopper after installing the hold spring.) 

Point Operations 

[Point 1 I 

Disassembly~reassembly: SST 0951 0-31 960-7 1 

Note: 
Refer to  the note for the front axle shaft,hub installation procedure (on page 7-10). 
Check no grease or oil adhesion on the brake lining and brake drum interior surface before reassembly. 
Set the installed brake shoe outside diameter to  the following dimension by tightening the adjusting 
screw before installing the hub Wlbrake drum. (Set it to  approx. 1 mm (0.04 in) smaller than the brake 
drum inside diameter.) 
Installed brake shoe outside diameter: 309 mm (12.17 in) 
Coat thread tightener (08833-00070) on the brake drum set nut before tightening. (Applicable when 
the hub and brake drum are disconnected.) 
Drain air from the brake system after reassembly. 
After reassembly, adjust the brake performance. For adjustment repeat vehicle forward travel and 
reverse travel and stop the vehicle by depressing the brake pedal each time. 
The tightening torque for each portion is as follows: Unit: N.m (kg-cm)[ft-lbl 

Inspection: Measure the free length of the hold down  
spring. 

Brake drum set nut (hub bolt set nut) 

Backing plate self lock nut 

Wheel cylinder set bolt 

Standard free length: 31.3 mrn (1.232 in) 
Limit free length: 28.2 m m  (1.1 10 in) 

2 ton series: 147.10 - 186.33 (1 500- 1900) [I 08.53- 137.471 
3 ton series: 166.71 - 205.94 (1700-2100) [123.00-151.941 

117.68 - 137.29 (1200-  1400) 186.82- 101.291 

14.71 - 19.61 (150- 200) [10.85- 14.471 
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1 Reassembly: Coat liquid packing (08826-00080) on the 
shoe hold down pin contact portion the rear 
side of the backing plate to eliminate any 
clearance. 

[Point 21 

Inspection: Measure the free length of the actuator spring. 

Standard free length: 124.5 mm (4.902 in) 
Limit free length: Replace if there is any 

clearance in the coil. 

Reassembly: Use snap ring pliers and install the pawl lever 
stopper and actuator spring. 

[Point 31 

Disassembly: SST 0971 7-2001 0 

Inspection: Measure the free length of the anchor-to-shoe 
spring. 

Standard free length: 106 mm (4.17 in) 
Limit free length: Replace if there is any 

clearance in the coil. 
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Reassembly: SST 0971 8-2001 0 

[Point 41 

Inspection: Measure the free length of  the strut-to-shoe 
spring. 

Standard free length: 2 3  mm (0.91 in) 
Limit free length: 2 0  mm (0.79 in) 

[Point 51 

Inspection: Measure the free length of  the adjuster spring. 

Standard free length: 8 6  mm (3.39 in) 
Limit free length: Replace if there is any 

clearance in the coil. 

Reassembly: Apply grease t o  the threaded port ion of the 
adjusting spring and in the cap. 

I [Point 61 

Reassembly: Coat liquid packing (08826-00080) o n  the 
parking brake cable outlet in the backing plate 
t o  eliminate any clearance. 
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[Point 71 

Inspection: Measure the brake lining thickness. 

Standard thickness: 7 .0  mm (0.276 in) 
Limit thickness: 2.0 mm (0.08 in) 

Reassembly: Before installing the brake shoe, coat  grease 
on the illustrated portions (6 places in contact 
wi th  the shoe rim and anchor pin) of the back- 
ing plate. 

[Point 81 

Inspection: Measure the clearance between the wheel 
cylinder and piston: 

Limit piston clearance: 0 .145 mm (0.0057 1 
in) 

Reassembly: Coat liquid packing (08826-00080) o n  the  
wheel cylinder port ion for f i t t ing in  the back- 
ing plate and whole circumference o f  the  set 
bol t  t o  eliminate any clearance. 

[Point 91 

Reassembly: Coat liquid packing (08826-00080) o n  the 
joint face of the backing plate w i t h  the  f ron t  
axle bracket t o  eliminate any clearance. 
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[Point 101 

Inspection: Measure the brake drum inside diameter. 

Standard inside diameter: 31  0 mm (1 2.20 in) 
Limit inside diameter: 312 mm (12.28 in) 

AIR BLEEDING FROM BRAKE SYSTEM 

Note: 
Carry out air bleeding operation while adding brake fluid to 
the reservoir tank to prevent it from becoming insufficient. 

1. Bleed air from the brake master cylinder. 

(1 ) Depress the brake pedal several times to compress the 
air in the piping and maintain that state. 

(2) Loosen the breather plug to bleed air in the piping with 
the brake fluid and tighten the plug immediately be- 
fore the brake fluid discharge stops. 

(3) Repeat steps (1 and (2) above until no air bubble is 
seen in the flowing out brake fluid. 

2. Bleed air from wheel cylinders RH and LH. 

(1) Perform the same operation as above for each of the 
wheel cylinder RH and LH at a time. 

3. Add brake fluid to the specified level. 

(1 ) For addition, pour brake fluid through the filter provid- 
ed at the reservoir tank. 

(2) Add brake fluid to the shouldered portion in the reser- 
voir tank. 
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10-19  

BRAKING FORCE INSPECTION-ADJUSTMENT 

1,  Inspect the.braking force by using a brake tester or by the brake test. 

Braking distance (no-load state) 

2. Adjust the braking force. 

- 
- 

Initial speed of braking km lh  (mph) 

Stopping distance m ( f t )  

(1  Repeat forward travel and reverse travel, and adjust the brake shoe clearance. 
The adjusting screw automatically adjust the brake shoe clearance when the brake pedal is 
depressed at the t ime of reverse traveling. 

(2)  When the braking force is insufficient, remove the brake drum and perform inspection as ad- 
juster malfunction, lining contact defect, foreign matter adhesion on  lining surface, brake f lu id 
leakage or other defect is suspected. 

(3) When the brake shoe is replaced w i th  a new one, repeat forward travel and reverse travel for  
running in. 

1 ton series 

18 .0  (1  1.18) 

5.0 (16.4)  or less 

2 ton series 

16 .0  (9 .94)  

c 

3 ton  series 

1 9 . 5  (12 .11 )  

t 
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MASTER CYLINDER 

COMPONENTS 
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10-22 

REMOVAL-INSTALLATION 

I I 

Removal Procedure 

1. Disconnect the brake side hose from the reservoir tank and drain brake fluid. 

2. Remove the toe board and rubber cover. 

3. Disconnect the piping. 

4. Remove the push rod clevis pin. 

5. Remove the brake master cylinder 

Installation Procedure 

The installation procedure is the reverse of the removal procedure 

Note: 
See the brake pedal adjustment procedure (on page 10-29) for adjustment after installation. 
Carry out air bleeding (on page 10-181. 
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DISASSEMBLY-INSPECTION-REASSEMBLY T = N-m (kg-cm) [ft- lbl 

Disassembly Procedure 

1 Turn up the boot and remove the snap ring to remove the push rod. [Point 11 

2 Remove the piston. 

3 Remove the fluid inlet elbow. [Point 21 

4 Remove the outlet plug and valve. 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Coat rubber grease on the piston cup before reassembly. 
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Point Operations 

[Point 1 I 

Installation: Temporarily set the push rod length to  the il- 
lustrated dimension and make readjustment af- 
ter installation. 

[Point 21 

Inspection: Check if the filter is clogged or not. 
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PARKING BRAKE 

COMPONENTS 
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KEY POINTS IN SERVICE JOBS 

1. Parking brake knob (A) removal and installation procedure: 

(1 ) Remove the 'lever. 
(2) Immerse the knob in hot water (70- 80 OC (1 58-  176 OF)) for 10 to  20  seconds. (Do not use 

water at 100 OC (212 OF) or above.) 
(3) Remove plug (6) from the front face of the knob. 
(4) Extract the knob upward. 
(5) Operate in the reverse order for installation. 

2. Key points for reassembly 

(1) Coat grease on the link pin and moving surface (C). 
(2) Coat grease on the rod threaded portion (D). 
(3) Sufficiently apply MP grease at the compression spring installing portion (E). 
(4) Coat thread tightener (08833-00070) on the threaded portion (F). 
(5) After fully tightening knob (G), return it by a half turn, and tighten knob (H). 

Tightening torque T = 9.81 - 15.69 N.m (100 - 160 kg-cm) [7.24 - 11.58 ft-lbl 

3. Lock parking cable set dimension (L) on each of the left and right sides to the following value: 
L = 0 - 2 rnrn (0 - 0.08 in) 

4. Adjust the parking brake lever operating force. (See page 10-27.) 
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ADJUSTMENT 

1. Adjust the parking brake lever operating force. 

( 1  Set a spring scale at the center of the lever knob and 

1 ton series: 
147 - 196N (15 - 2Q kg) [33 - 44 Ibl 

2.3 ton series: 
196 - 245 N (20 - 25 kg) 144 - 55 Ibl 

I) 

(2) When the operating force does not satisfy the stan- 
dard, turn the knob at the end of the iever for ad- 
justment. 
Make adjustment while the brake is released. 

pull i t  backward to  measure the operating force. 

Operating force 

Clockwise turn: To increase the operating force. 
Counterclockwise turn: To decrease the operating 
force. 
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BRAKE PEDAL 

COMPONENTS 

Clutch Model 

Torque Converter Model 
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ADJUSTMENT 

Brake Pedal Adjustment 

Floor 

-Push rod 

topper bolt 

. 
Toe board 

1. Adjust the brake pedal height and play. 

(1 ) Adjust the stop lamp switch or stopper bolt length (dimension C) to make the brake pedal height 
(dimension A or B) satisfy the standard below. 

(2) Adjust the push rod length to make the brake pedal play (dimension D) satisfy the standard below. 
(3) After adjustment, check the depressed height (dimension E). 

Unit: m m  (in) 

Push rod play 

..................................................... 

Dimension without pad 
Dimension with pad 
Reference value 
Pedal play corresponding 
to push rod play (G) 
Depressed height 
(with pad) 

..................................................... 

E 

70(2.76)  
or more 

G m m  (in) 
I 

A 

140-  145 
(5.51 - 5.71 

I 1 ton series 

C 
(Reference) 

12 
(0.47) 

B 

145-  150 
l(5.71 - 5.91) 

Clutch model (0 .04  - 0.08)  
2.3 ton series 

Torque converter 
model (0 - 0.04) 

D 

5- 1 0  
(0.20-0.39) 

(Note) Always provide the push rod play (GI. 

http://www.heavyequipments.org/


lnching Pedal Adjustment (in Models with Torque Converter Only) 

-Stop lamp switch 
or stopper bolt 

\ / lnching pedal link plate 

Stop lamp switch 

lnching pedal lrnk plate 

Brake pedal lrnk 

Torque converter ' ~ o e  board Torque converter 
inchrng lever 

Adjusting ht 8 mrn (0.31 in) (stroke) 

1. Adjust the inching pedal height and play. 

(1  ) Adjust the stop lamp switch or stopper bolt length (dimension C)  to make the inching pedal height 
(dimension A or B) satisfy the standard below. 

(2) Adjust the inching cable adjusting nut to make the torque converter inching lever 8 mm (0.31 
in) at the position (dimension F) where the inching pedal link plate come into contact with the 
brake pedal link to start brake application. 
The brake application start position means the position where the brake master cylinder rod is 
stroked by 8 mm (0.31 in). 

,............................................................., 

Unit: mm (in) : A: Dimension without pad 

[Reference] 
The inching pedal play is determined as the result of the above 
adjustment, but it is recommended to use the inching lever 
clevis and wire cable play (dimension G) as the reference. 

140- 145 
(5.51 - 5.71)(5.71 

G = 0.5 mrn (0.020 in) 

i B: Dimension wi th pad i 
i C, E and F: Reference A 

ing to  wire play (G) 

145-  150 
- 5.91) 

B 

12 
(0.47) 

C 
(Reference) 

E F 
(Reference) i (Reference) 

17.5 
10.6891 

3 - 5  
(0.1 2-0.20) 

56-  60 
(2.20-  2.36) 

dimensions i 
: 

: Pedal play correspond- ; 
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COMPONENTS 

5101 
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REMOVAL 

1. Open the engine hood. 

2. Remove the toe board. 

3. Remove the engine hood lock cable. 

3, .\ 
Disconnection \\ 

( 1  Loosen the cable lock nut and disconnect the end of 
the cable from the hood lock hook on the lever side. 

(2) Disconnect the end of the cable from the stopper plate 
on the engine hood side. 

ENGINE HOOD LOCK CABLE 

INSTALLATION 

The installation procedure is the reverse of the removal 
procedure. 

Note: 
Apply grease to the lever pin and the stopper plate portion 
in sliding contact with the hood. 
Tighten the bolt which fastens hood lock cable and park- 
ing brake cable clamp together. 

Action when the engine hood cannot be opened. 
When the engine hood cannot be opened because of discon- 
nection of the engine hood lock cable or other reason, release 
the stopper by inserting a thin strip as illustrated. 
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BALANCE WEIGHT 

REMOVAL. INSTALLATION 

1. Remove the radiator cover. 

2. Hook the wire rope in the hoisting hole provided on top 
of the weight. 

Caution: 
Use a wire rope having sufficient strength. (See page 0-1 3 
for the weight of the balance weight and page 0-14 for the 
safe load for each wire rope.) 

3. Remove the weight set bolts and remove the weight. 

4. The installation procedure is the reverse of the removal 
procedure. 

HOISTING THE VEHICLE 

When hoisting the vehicle sling the wire rope on the mast 
hook and the rear sides of headguard. 

Caution: 
Use wire ropes having sufficient strength. 
The holes on the weight are solely for hoisting the weight 
for removal and installation. Do not use them for hoisting 
the vehicle. 
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COMBINATION METER 

REMOVAL. INSTALLATION 

1 Tilt steering 
5 Combination meter wiring 

Removal Procedure 

1 Tilt the tilt steering post backward. 

2 Remove the turn signal switch cover. 

3 Remove the combination meter cover. 

4 Remove the combination meter set bolts. 

5 Disconnect the combination meter wiring. 

6 Remove the combination meter ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

http://www.heavyequipments.org/


FUEL SENDER GAGE 

INSPECTION 

Sender 
+ 

Sender 
- 

1. Measure the resistance. 
(1) Check to see that the float moves smoothly. 
(2) Measure the resistance between the sender positive terminal and sender negative (body groun- 

ding) terminal while the float position is moved from point F to point E. Also check continuous 
variation of the resistance value. 

Note: 
Measure with the float being lowered in the direction from point F to point E. 
The resistance at each of point F and point E shall be measured with the arm in contact with the 
stopper. 

Standard 

Resistance fl 

3 , 2  

32.5 (Reference valve) 

110 + 7 

Float position mm (in) 

F 

1 I2 

E 

150.6 + 8 (5.929 + 0.31) 

31 0.7 (1 2.232) (Reference valve) 

428.9 + 8 (16.886 + 0.31) 
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FUSE 

Portions protected by fuses 

* 1 : Models wi th three-way catalytic converter 

Main protected portion 

Horn 

I.I.A. and fuel cut solenoid 

Emission control computer 

Stop lamp 

Turn signal lamp and turn signal flasher 

Head lamps, clearance lamps, tail lamps, rear working lamp 
and meter lamps 

Alternator, washer temperature meter, fuel meter, g low indi- 

cator lamp, hour meter and warning lamps (engine oil pres- 

sure, charge, sedimenter, brake, air cleaner, fuel and cooling 

water) 

Capacity 

7.5 A 

7.5 A 

- 

7.5 A 

7.5 A 

7.5 A 

20 A 

15 A 

No. 

a 
@ 

@ 

@ 

@ 

a 

@ 

Name 

HORN 

ENGINE 

ECU-ST 

ECU-IG"1 

STOP 

TURN 

LAMP 

METER 
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HYDRAULIC SYSTEM DIAGRAM 

Clutch Model 

(1  ) Clutch pedal 
(2) Brake pedal 
(3) Reservoir tank 
(4) Clutch master cylinder 
(5) Brake master cylinder 
(6) Clutch release cylinder 
(7) Brake wheel cylinder 
(8) Oil tank 

(9) Oil pump 
(10) Flow divider 
(1  1 ) Oil control valve 
(1 2) Lift cylinder 
(1 3)  Tilt cylinder 
(1 4)  Steering gear box 
(1 5) Power steering cylinder 

Torque Converter Model 

(1 ) Clutch pedal 
(2)  Brake pedal 
(3) Reservoir tank 
(4) Brake master cylinder 
(5) Brake wheel cylinder 
(6) Oil tank 
(7)  Oil pump 
(8) Flow divider 

(9) Oil control valve 
(10) Lift cylinder 
(1 1 ) Tilt cylinder 
( 1  2) Steering gear box 
(1 3)  Power steering 

cylinder 
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Oil Clutch Model (OPT) 

(1) Clutch pedal 
(2)  Brake pedal 
(3)  Reservoir tank 
(4) Clutch booster 
(5) Brake master cylinder 
(6) Clutch release cylinder 
(7) Brake wheel cylinder 
(8)  Oil tank 

(9) Oil pump 
(10)  Flow divider 
(I I ) Oil control valve 
(1  2) Lift cylinder 
(1  3)  Tilt cylinder 
(14)  Steering gear box 
(1 5) Power steering cylinder 
(16)  Oil clutch 

22 Engine- Oil Clutch Model- with Attachment (OPT) 

(1 )  Clutch pedal 
(2) Brake pedal 
(3)  Reservoir tank 
(4)  Clutch booster 
(5)  Brake master cylinder 
(6)  Clutch release cylinder 
( 7 )  Brake wheel cylinder 
(8) Oil tank 

(9) Oil pump 
(1  0 )  Flow divider 
(I 1 ) Oil control valve 
(12) Lift cylinder 
( 1  3)  Tilt cylinder 
( 1  4 )  Steering gear box 
(1  5) Power steering cylinder 
(1  6 )  Oil clutch 
( 1  7 )  Oil cooler (built in the radiator) 
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COMPONENTS 
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V-SV Mast 

FV Mast 
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FSV Mast 

FV Mast 
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FSV Mast 
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RETURN FILTERmSUCTION FILTER 

REMOVAL-INSTALLATION 

1 1 Breather set bolt I 
Removal Procedure 

1 Remove the hydraulic oil breather set bolt. 

2 Disconnect the hoses (control valve to tank hose and lift cylinder to  tank hose) from the tank side. 

3 Remove the tank cover Wheturn filter. 

4 Disconnect the return filter. 

5 Remove the hose (tank to oil pump hose) from the tank. 

6 Remove the set nut on the side of the tank and remove the pipe Wlsuction filter. 

7 Disconnect the suction filter. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 
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I Natural forward tilt = B - A 1 

NATURAL DROP TEST 

1. Set the mast in the vertical position w i th  the standard 
load on the fork. Lift the fork by 1 to  1.5 m (40 t o  5 9  
in), and stop the engine. 

2. Draw datum lines on the inner and outer masts, and 
measure the drop in 15  minutes. 

NATURAL FORWARD TILT TEST 

Vehicle model 

1 ton series 

2 ton series 

3 ton series 

1. Set the mast in the vertical position wi th standard load 
on the fork. Lift the fork by about 50 c m  (1  9.7 in) and 
stop the engine. 

Natural drop amount 
m m  (in) 

90 (3.54)  or less 

t 

t 

2. Measure the tilt cylinder rod extension in 1 5  minutes. 

Vehicle model 

1 ton series 

2 ton series 

3 ton series 

Natural forward ti lt amount 
m m  (in) 

30 (1.18) or less 

4 5  (1 .77)  or less 

t 
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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). 

2. 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 oil leak amount (at l ift port): 
16  cc (0.98 cu-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 ( 1  9.7 in) and 
stop the engine. 

2. 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 oil leak amount (total for l ift and tilt): 
32 cc (1.95 cu-in) or less 

' 3. The leak amount at the tilt port is the total leak amount i 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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V MAST ASSY 

COMPONENTS 
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REMOVAL-INSTALLATION 
I I 

1 Mast in vertical position and fork at the lowermost position 
5 Hose 

Removal Procedure 

1 Set the mast vertical and lower the fork to  the bottom position. 

2 Disconnect the chain. 

3 Remove the chain wheel. [Point 11 

4 Remove the lift bracket. (Raise the inner mast until it comes off from the lift bracket, and slowly 
move the vehicle in the reverse direction to depart from the lift bracket. Then stop the engine.) 
[Point 21 

5 Disconnect the overflow hose and high pressure hose. (Lower the inner mast t o  the bottom posi- 
tion and operate the lift lever several times to  release the residual pressure in the lift cylinder be- 
fore disconnecting the hoses.) 

6 Slightly hoist the mast. 

7 Remove the mast support caps. 

8 Remove the tilt cylinder front pin. [Point 31 

9 Remove the mast ASSY. 

http://www.heavyequipments.org/


Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Apply MP grease on the interior surface of the mast support bushing, inner surface of the mast sup- 
port cap and tilt cylinder front pin. 
Mast support cap set bolt tightening torque: 
T = 68.65 - 107.87 N.m (700 - 1100 kg-cm) [50.65 - 79.59 ft-lbl 
If any of the mast ASSY, outer mast, inner mast and lift cylinder is replaced, it is necessary to  in- 
spect and adjust uneven motion of the lift cylinder. See the lift cylinder rod shim adjustment section 
(on page 13-38) for the inspection and adjustment method. 
Adjust the chain tension. (See page 13-1 9.) 

Point Operations 

Removal: Use the SST for removal if the fitting is t ight. 
SST 09950-2001 7 

Installation: Install the chain wheel with its side having 
greater radius at the periphery of i ts hole fac- 
ing the boss of the mast side pin. 

[Point 21 

, Installation: Adjust the eccentric roller (OPT) after l i f t  
bracket installation. (Common to  the V and 
SV masts.) 

, / 
1. Turn the eccentric roller pin in the direction shown in 

the illustration, and lock with the set nut at the posl- 
tion where the roller comes into contact wi th the inner 
mast. 
The direction for turning the pins on the left and right 
sides are the same as illustrated. 

2. (1 994.1 - 1994.7) 
The pin on the right side is punched wi th punched "R" 
mark while the one on the left side has no mark. 
(1 994.7 - ) 
The pin on the left side is punched wi th punched "L" 
mark while the one on the right side has no mark. 

3. As the pin on the right and left sides use lefthand 
screw and righthand screw, respectively, the set nut 
tightening direction is the same as the roller pin turning 
direction in step 1 above. 
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[Point 31 

Removal: SST 0981 0-201 72-71 
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MAST DISASSEMBLY-INSPECTION-REASSEMBLY 

7 

Disassembly Procedure 

1 Remove the hose cover. 

2 Disconnect the overflow hose and high pressure hose. 

3 Remove the cylinder rod end set bolt and disconnect the rod end. [Point I] 

4 Remove the cylinder support. [Point 21 

5 Remove the cylinder bottom set bolts and remove the lift cylinder. 

6 Slide the inner mast in the lowering direction and remove the lift rollers. 

7 Remove the mast strip. [Point 31 

8 Remove the outer mast. 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 
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Point Operations 

[Point 1 I 

Disassembly: Shim adjustment has been made at  the l i f t  
cylinder rod end for prevention of  cylinder 
uneven mot ion between the left and right 
sides. Take a note on which side the shim 
adjustment is made and the number o f  
shims used. 

\ / [Point 21 

Disassembly: Take a note on the number o f  cylinder sup- 
port shims used. 

Reassembly: When the mast or cylinder is replaced, make 
shim adjustment at the cylinder support. 
W i th  the cylinder rod end inserted t o  the in- 
ner mast, eliminate the clearance between 
the cylinder support and outer mast  by  in- 
serting shims. The shim thickness should be 
slightly thicker. 

[Point 31 
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LIFT BRACKET DISASSEMBLY-INSPECTION-REASSEMBLY 

Disassembly Procedure 

1 Remove the lift rollers. [Point 11 

2 Remove the side rollers. [Point 21 

3 Remove the eccentric rollers (OPT). [Point 31 

4 Remove the back rest. 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Back rest set bolt tightening torque T = 99.54 - 184.86 N-m (1015 - 1885 kg-cm) [73.44 - 
136.38 ft-lbl 
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(1994.7 - ) 

L pumch mark 

Point Operations 

[Point 1 I 

Disassembly: SST 09950-2001 7 

[Point 21 

Reassembly: Do not mistake the side roller mounting di- 
rection. 
The side where the chamfering radius of the 
roller outer circumference shall face the 
front side. 

[Point 31 

Disassembly: The eccentric roller pin set nuts use 
lefthand screw on the right side and right- 
hand screw on the left side. 

Reassembly: (1 994.1 -- 1994.7) 
Install the eccentric roller pin punched with 
the "R" mark on the right side and the one 
without a punch mark on the left side. 
(1 994.7 - ) 
Install the eccentric roller pin punched with 
the "L" mark on the left side and the one 
without a punch mark on the right side. 

Reassembly: Keep the eccentric roller pin set nuts not 
tightened here and adjust the eccentric 
rollers after installing the lift bracket on the 
vehicle. 
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MAST ADJUSTMENT (V MAST) 

Mast Lift Roller Adjustment 

I Inner 
Outer mast 
mast 

This roller 

1 .  lnner mast roller clearance adjustment 
(1)  Measure the clearance wi th the mast overlap at near 

450 mm (17.72 in). 
(2) Shift the inner mast t o  one side to  bring the roller 

into contact with the outer mast, and adjust the 
clearance between the roller side face and mast at 
the closest position on the opposite side to  the fol- 
lowing value by inserting the inner mast roller shim. 

Standard clearance A = 0 - 0 . 8  mm 
(0 - 0.031 in) 

I I 

Shim thickness: 0 . 5  and 1 .O mm 
7 1 1  \ \ (0 .020 and 0 .039  in) 

(3) Distribute the shim thickness equally t o  the left and 
right rollers. (See the "mast roller removal-installa- 
tion" section for the shim replacement procedure.) 

(4) After the adjustment, check that the inner mast 
moves smoothly in the outer mast. 
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- 
Bring into contact 

/ 

This roller 

A 

Outer mast Ah 
Inner mast 

2. Outer mast roller clearance adjustment 
(1  ) Measure the clearance with the mast overlap at near 

4 5 0  mm (17.72 in). 
(2) Shift the inner mast t o  one side to  bring the roller 

into contact with the outer mast, and adjust the 
clearance between the roller side face and mast at 
the closest position on the opposite side to  the fol- 
lowing value by inserting the outer mast roller shim: 

Standard clearance B = 0 - 0.8 mm 
(0 - 0.031 in) 

Shim thickness: 0.5 and I .O mm 
(0.020 and 0.039 in) 

(3) Distribute the shim thickness equally t o  the left and 
right sides. (See the "mast roller removal.installa- 
tion" section for the shim replacement procedure.) 

(4)  After the adjustment, check that the inner mast 
moves smoothly in the outer mast. 
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Mast Roller Removal~lnstallation 

1. Remove the lift bracket. (See the mast ASSY removal 
procedure steps 1 to 4 on page 13-5.) 

2. Jack up the vehicle and support the tires with wooden 
blocks. Lock the front and rear tires to prevent rota- 
tion. 

3. Tilt the lift cylinder. 
(1) Remove the hose cover at the bottom of the mast 

and disconnect the lift cylinder hose on the LH side. 
(2) Remove the lift cylinder bottom set bolts. 
(3) Sling the inner mast upper tie beam with a wire and 

slightly hoist it. 
(4) Remove the lift cylinder rod end set bolts, and dis- 

connect the rod end by hoisting the inner mast. 
(5) Remove the lift cylinder support. 
(6) Tile the lift cylinders LH and RH and tie them with 

ropes to the outer mast tie beam. 

4. Remove the mast rollers. 
(1 1 Lower the hoisted inner mast slowly until mast roll- 

ers are visible, and support the bottom with wooden 
blocks. 

(2) Remove the inner mast rollers and shims. 
(3) Remove the outer mast rollers and shims. 

1 5. The installation procedure is the reverse of the removal 

Shlm 

procedure. 
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Lift Bracket Roller Adjustment 

/ 
mast 

lnner mast 

1 .  Lift roller and side roller clearance adjustment 
(1)  Measure the clearance when the center of the l i f t  

bracket upper side rolier is 100 m m  (3.93 in) f rom 
the top of the inner mast. 

(2)  The upper lift rollers need no adjustment because 
they are fixed by snap rings. 

(3) Measure the clearances at the middle and lower l i f t  
rollers after removing the side rollers. 
Shift the lift bracket to  one side to  bring the roller 
into contact with the inner mast, and measure the 
clearance between the roller side face and the mast 
at the closest position on the opposite side t o  the 
following value by inserting the lift roller shim. 

Standard clearance C = 0 - 0.8  mm 
(0 - 0.031 in) 

Shim thickness: 0.5 and 1 .O mm 
(0.020 and 0 .039 in) 
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Shim 

(4) Distribute the shim thickness equally t o  the left and 
right sides. (For the shim replacement procedure, 
see the lift bracket disassembly section on page 
13-1 0.)  

(5) Install the side rollers. 

(6) Side roller adjustment shall be made after adjusting 
the middle and lower lift rollers. 
Bring the side roller on one side into contact wi th the 
mast side surface, and make adjustment by shim in- 
sertion to  make the clearance between the side 
roller and inner mast side surface on the opposite 
side satisfy the following standard. 

Standard clearace D = 0 - 0.6 mm 
(0 - 0.024 in) 

Shim thickness: 0.5 and 1 .O mm 
(0.020 and 0 .039 in) 

(7) The shim thickness shall be distributed equally into 
the left and right sides. (Shim replacement is possi- 
ble on the vehicle. For the side roller installation, see 
the l i f t bracket disassembly section on page 13-1 0.) 

2. After the adjustment, the l i f t bracket should move 
smoothly along the overall mast length. 
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Mast Strip Adjustment 

ll-%--' Roller 

11 u ~ n n e r  mast 

1. Mast strip clearance adjustment 
(1 )  Measure the clearance wi th the inner mast at the 

bottom position. 
(2) With the inner mast in contact wi th the outer mast 

roller, adjust the clearance between the mast strip 
and inner mast t o  the following value by inserting 
the mast strip shim. (The shim replacement proce- 
dure is the same as that described in the "mast 
roller removal~installation" section on page 13-1 4.) 

Standard clearance E = 0.5 - 1 .O mm 
(0.020 - 0.039 in) 

Shim thickness: 0.5 and 1.0 mm (0 .020 and 
0 .039  in) 

(3 )  After the adjustment, the mast should move 
smoothly. 
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INSPECTION 

1. Inspect the chain elongation. 
SST 09631 -22000-71 

Note: 
When inspecting the chain elongation, use the SST 
above and inspect without removal from the vehicle. 
The chain elongation rate varies from place to place; 
thereby check the whole span. 
Standard chain link pitch 
1 ton series: 15.88 mm (0.6252 in) (Type: BL534) 
2 ton series: 19.05 mm (0.7500 in) (Type: BL634) 
3 ton series: 25.4 mm (1.000 in) (Type: BL823) 

REASSEMBLY 

Chain Adjusting Nut Tightening Sequence 

1 Tighten nuts a and @ . Tightening torque T = 49.03 - 78.45 N-m (500 - 800 kg-cm) 
[36.18 - 57.88 ft-lbl 

FSV: Inner mast 

Front of 0 

Install w i th  the cotter pin on the 
vehicle front side. 

2 Tighten nut 0. 

FV: Lift bracket 
FSV: Lift bracket 

Center of 0 
vehicle 

Cot 
Pin 

Install wi th the cotter pin on the 
vehicle center side. 

mast and 
portion 

Sketch 

V: Lift bracket 
SV: Lift bracket 

Center of a 

Install w i th  the cotter pin on the 
vehicle center side. 
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ADJUSTMENT 

1. Place the vehicle on a level floor, and set the mast in 
the vertical position. 

2. Lower the forks to lay them on the floor, and adjust 
the chain tensions with the adjust-nuts so that the 
chains are stretched with no slacks. 

3. Check the chains for equal tension on the left and right 
sides. 

4. Check that the chains are not twisted. 

5. Check that the maximum fork height is as specified. 

6. Check to  see that the lift bracket will not come into 
contact with the stopper portion of the top inner mast 
tie beam when raised fully. 

FORK 

REMOVAL 

1 .  Loosen the set bolts (OPT) for preventing the fork from 
loosening. 

Note: 
Always set the lever for preventing the fork from loosening 
in the horizontal position after it is used. 

2. Position the fork at 20 cm (7.9 in) above the ground. 

3. Place a wooden block under the notched portion of the 
fork rail. 

4. Unlock after lifting the fork stopper pin, and shift the 
fork blades one by one to the center. 

5. Gradually lower the fork and remove it. 

INSTALLATION 

The installation procedure is the reverse of the removal pro- 
cedure. 

INSPECTION 

1. Inspect the fork. 

Fork tip end limit misalignment: 10 mm (0.39 in) 

Note: 
If the tip end limit misalignment is exceeded, inspect the 
bend, fork mounting looseness and lift bracket finger bar 
distortion for each blade. 
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SV MAST ASSY 

COMPONENTS 
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MAST ADJUSTMENT (SV MAST) 

Mast Lift Roller Adjustment (SV) 

ring into contact 

Bring into contac 

lnner 
Outer mast 
mast 

This roller 

1 .  lnner mast roller clearance adjustment 
( 1 )  Measure the clearance with the mast overlap at near 450 mm ( 1  7.72 in). 
(2) Shift the inner mast t o  one side to bring the roller into contact with the outer mast, and adjust 

the clearance between the roller and mast at the closest position on the opposite side to  the 
following value by inserting the inner mast roller shim. 

Standard clearance A = 0 - 0 .8  mm (0 - 0 .031  in) 
Shim thickness: 0 . 5  and 1 .0  mm ( 0 .020  and 0 .039  in) 

(3) Distribute the shim thickness equally to the left and right rollers. 
(4) After the adjustment, check that the inner mast move smoothly in the outer mast. 
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This roller 

2. Outer mast roller clearance adjustment 
(1 )  Measure the clearance with the mast overlap at near 450 mm (1 7.72 in). 
(2)  Shift the inner mast to  one side to  bring the roller into contact with the outer mast, and adjust 

the clearance between the roller side face and mast at the closest position on the opposite side 
to  the following value by inserting the outer mast roller shim. 

Standard clearance B = 0 - 0 .8  mm (0 - 0.031 in) 
Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in) 

(3)  Distribute the shim thickness equally t o  the left and right sides. (See the mast roller removal. 
installation section for the shim replacement procedure.) 

(4) After the adjustment, check that the inner mast moves smoothly in the outer mast. 
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Lift Bracket Roller Adjustment (SV) 

Lower side roller 

Inner mast 

in) 

1. Li f t  roller and side roller clearance adjustment 
(1) Measure the clearance when the center of the l i f t  bracket upper side roller is 100 m m  (3.94 in) 

from the top of the inner mast. 
(2) The upper and lower lift rollers need no adjustment because they are fixed by  snap rings. 
(3) Adjust the clearances at the middle lift rollers as follows: Shift the lift bracket t o  one side t o  

bring the roller into contact with the inner mast, and adjust the clearance between the roller 
side face and the mast at the closest position on the opposite side t o  the following value by 
inserting the l i f t  roller shim. 

Standard clearance C = 0 - 0.8 m m  (0 - 0.031 in) 
Shim thickness: 0.5 and 1.0 m m  (0.020 and 0.039 in) 

(4) Distribute the shim thickness equally t o  the left and right sides. 
(5)  Adjust the upper and lower side rollers after adjusting the middle lift rollers. Bring the side roller 

on one side into contact with the mast side surface and adjust the clearance between the side 
roller and inner mast surface to the following value by inserting the side roller shim. 

Standard clearance D '  = 0 - 0.6 m m  (0 - 0.024 in) 
Shim thickness: 0.5 and 1.0 m m  (0.020 and 0.039 in) 

(6) Distribute the shim thickness equally t o  the left and right side rollers. 

2. After the adjustment, the lift bracket should move smoothly along the overall mast length. 
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Mast Strip Adjustment (SV) 

1 
Bring ~ n t o  contact 

1. Mast strip clearance adjustment 
(1) Measure the clearance w i t h  the inner mast at the bot tom position. 
(2)  Wi th  the inner mast in contact w i th  the outer mast roller, adjust the clearance between the  

mast strip and inner mast t o  the fol lowing value by  inserting the mast strip shim. 

Standard clearance E = 0.5  - 1.0 mm 10.020 - 0.039 in) 
Shim thickness: 0.5 and 1.0 mm (0.020 and 0 .039 in) 

(3) After the adjustment, the mast should move smoothly. 
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MAST ADJUSTMENT (FV MAST) 

Mast Lift Roller Adjustment (FV) 

ring into contact 

Bring into contac 

lnner 
Outer mast 
mast 

This roller 

1. lnner mast roller clearance adjustment 
(1)  Measure the clearance with the mast overlap at near 450 m m  (1  7.72 in). 
(2)  Shift the inner mast t o  one side to bring the roller into contact with the outer mast, and adjust 

the clearance between the roller side face and mast at the closest position on the opposite side 
to the following value by inserting the inner mast roller shim. 

Standard clearance A = 0 - 0.8 mm (0 - 0.031 in) 
Shim thickness: 0.5 and 1.0 mm ( 0.020 and 0.039 in) 

(3) Distribute the shim thickness equally to  the left and right rollers. 
(4) After the adjustment, check that the inner mast moves smoothly in the outer mast. 
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This roller 

Inner mast 

2. Outer mast roller clearance adjustment 
(1) Measure the clearance with the mast overlap at near 450  mm (1 7.72 in). 
(2) Shift the inner mast t o  one side to  bring the roller into contact wi th the outer mast, and adjust 

the clearance between the roller side face and mast at the closest position on the opposite side 
to  the following value by inserting the outer mast roller shim: 

Standard clearance B = 0 - 0.8  mm (0 - 0.031 in) 
Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in) 

(3) Distribute the shim thickness equally t o  the left and right rollers. 
(4) After the adjustment, check that the inner mast moves smoothly in the outer mast. 
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Lift Bracket Roller Adjustment (FV) 

Lower lift roller 

100 rnrn (3.94 in) 

ft bracket 1 
1. Lif t  roller and side roller clearance adjustment 

(1 )  Measure the clearance when the center of the l i f t  bracket upper side roller is 100 m m  (3.94 in) 
from the top of the inner mast. 

(2) The upper and middle l i f t  rollers need no adjustment because they are fixed b y  snap rings. 
(3) For the lower l i f t  roller, shift the l i f t  bracket t o  one side t o  bring the roller into contact w i t h  the 

inner mast, and adjust the clearance between the roller side face and the mast a t  the closest 
position on the opposite side t o  the following value by inserting the l i f t  roller shim. 

Standard clearance C = 0 - 0.5 mm (0 - 0.020 in) 
Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in) 

(4) Distribute the shim thickness equally t o  the left and right sides. 
(5) Adjust the side rollers after adjusting the lower lift rollers. Bring the side roller on  one side into 

contact wi th  the mast side surface and adjust the clearance between the side roller and inner 
mast on the opposite side to  the following value by inserting the side roller shim: 

Standard clearance D = 0 - 0.6 rnm (0 - 0.024 in) 
Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in) 

(6) Distribute the shim thickness equally to  the left and right side rollers. 

2. After the adjustment, the l i f t  bracket should move smoothly along the overall mast length. 
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Mast Strip Adjustment (FV) 
- 

1. Mast strip clearance adjustment 
(1)  Measure the clearance w i th  the inner mast at the bottom position. 
(2) Wi th  the inner mast in contact w i th  the outer mast roller, adjust the clearance between the 

mast strip and inner mast t o  the fol lowing value by  inserting the mast strip shim. 

Standard clearance E = 0 .5  - 1.0 mm (0.020 - 0 .039  in) 
Shim thickness: 0 .5  and 1.0 mm (0.020 and 0 .039  in) 

(3) After the adjustment, the mast should move smoothly. 
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MAST ADJUSTMENT (FSV MAST) 

Mast Lift Roller Adjustment (FSV) 

Outer mast 

lnner mast 

This ioller 

1 .  lnner mast roller and middle mast lower roller clearance adjustment 
(1 )  Measure the clearance with the mast overlap at near 4 5 0  m m  (1 7.72 in). 
(2) Shift the inner mast t o  one side to  bring the roller into contact wi th the outer mast and the mid- 

dle mast, and adjust the clearance between the roller side face and mast at the closest position 
on the opposite side to  the following value by inserting the inner mast roller shim and middle 
mast lower roller shim, respectively. 

Standard clearance A = 0 - 0 .8  mm (0 - 0.031 in) 
Shim thickness: 0 .5  and 1.0 mm ( 0.020 and 0.039 in) 

(3)  Distribute the shim thickness equally t o  the left and right rollers. 
(4) After the adjustment, check that the inner mast moves smoothly in the middle mast, and the 

middle mast moves smoothly in the outer mast. 
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This roller 

2. Outer mast roller and middle mast upper roller clearance adjustment 
(1 ) Measure the clearance with the mast overlap at near 450 mm (1 7.72 in). 
(2) Shift the inner mast to one side to bring the roller into contact with the inner mast and middle 

mast, and adjust the clearance between the roller and mast at the closest position on the op- 
posite side to the following value by inserting the outer mast roller shim and middle mast upper 
roller shim respectively. 

Standard clearance B = 0 - 0 .8  mm (0 - 0.031 in) 
Shim thickness: 0 .5  and 1.0 mm (0.020 and 0 .039 in) 

(3) Distribute the shim thickness equally to the left and right sides. 
(4) After the adjustment, check that the inner mast moves smoothly in the middle mast and the 

middle mast moves smoothly in the outer mast. 

http://www.heavyequipments.org/


Lift Bracket Roller Adjustment (FSV) 

Lower l i f t  roller 

Lift bracket 

into contact 

T 
Bring into 
contact 

\ 

1. Lift roller and side roller clearance adjustment 
(1 )  Measure the clearance with the lift bracket at the uppermost position. 
(2)  The upper lift rollers need no adjustment because they are fixed by snap rings. 
(3) For the lower lift rollers, shift the lift bracket to  one side to bring the roller into contact wi th the 

inner mast, and measure the clearance between the roller side face and the mast at the closest 
position on the opposite side to the following value by inserting the lift roller shim. 

Standard clearance C = 0 - 0.5 mm (0  - 0 .020  in) 
Shim thickness: 0 .5  and 1.0 mm (0.020 and 0 .039 in) 

(4) Distr~bute the shim thickness equally to the left and right rollers. 
(5)  Adjust the side rollers after adjusting the lower lift rollers. 

Bring the side roller on one side into con-tact with the mast side surface, and adjust the clear- 
ance between the side roller and inner mast side surface to the following value by inserting the 
side roller shim: 

Standard clearance D = 0 - 0.6  mm ( 0  - 0.024 in) 
Shim thickness: 0 . 5  and 1.0 mm (0.020 - 0 .039  in) 

(6) Distribute the shim thickness equally to  the left and right sides. 

2. After the adjustment, the lift bracket should move smoothly along the overall mast length. 
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Mast Strip Adjustment (FSV) 

I Middle mast 
/ I 

1. Mast strip clearance adjustment 
(1) Measure the clearance with the inner mast or middle mast at the bottom position. 
(2) With the inner mast in contact with the middle mast upper roller, adjust the clearance between 

the mast strip and inner mast to the value shown below by inserting the mast strip shim. 
Then, with the middle mast in contact with the outer mast roller, adjust the clearance between 
the mast strip and the middle mast to the value shown below by inserting the mast strip shim. 

Standard clearance E = 0.5  - 1.0 mm (0.020 - 0.039 in) 
Shim thickness: 0 .5  and 1.0 mm (0.020 - 0.039 in) 

(3) After the adjustment, the mast should move smoothly. 
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LIFT CYLINDER ROD SHIM ADJUSTMENT (PREVENTION OF UNEVEN 
LIFTING) 

Note: 
For double lift cylinders, inspection and adjustment are required to prevent uneven lifting on the left 
and right sides due to tolerances of parts, etc. 
The inspection and adjustments must be made whenever any of the following parts is replaced: 
Lift cylinder ASSY, lift cylinder rod SUB-ASSY, lift cylinder SUB-ASSY, mast ASSY, outer mast 
SUB-ASSY, and inner mast SUB-ASSY 

1. Inspection method 
Slowly raise the inner mast, and observe the stopping 
states of the left and right cylinder rods at the moment 
when the inner mast reaches the maximum height. 

(1 Normal case 
Both the left and right rods stop almost simulta- 
neously with almost no shaking of the inner mast. 

( 2 )  Abnormal case 
The rods stop with slight difference and the top of 
the inner mast shakes at the time of stopping. To 
correct this, add shims to the cylinder that stops 
first. 

2. Adjustment method 
(1  Raise the inner mast, set the SST t o  the outer mast 

tie beam, and lower the inner mast until it reaches 
the SST. 
SST 0961 0-22000-71 

( 2 )  Remove the set bolt of the cylinder rod end on the 
side requiring shim adjustment. 

(3) Slowly lower the lift cylinder rod and disconnect the 
cylinder rod end. 

(4) Place shims on the cylinder rod end. Slowly raise the 
cylinder rod end into the inner mast. 

(5)  Fix the set bolt of the cylinder rod end. 
(6)  Raise the inner mast for reinspection. 
(7) Repeat the inspection and adjustment until the num- 

ber of shims is determined. 

Shim thickness: 
0.5 and 1.0 mm (0.020 and 0.039 in) 
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LlFT CYLINDER (VsSV). REAR LlFT CYLINDER (FV-FSV) 

GENERAL 

Lift Cylinder (V-SV) (1.2 Ton Series) 

Lift Cylinder (V-SV) (3 Ton Series) 
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Rear Lift Cylinder (FV) 

Rear Lift Cylinder (FSVI 
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SPECIFICATIONS 

Lift Cylinder (V-SV) 

Rear Lift Cylinder (FV) 

Vehicle model 

Lift cylinder type 

Lift cylinder bore mm (in) 

Lift cylinder rod outside diameter 
mm (in) 

Piston seal type 

Rod seal type 

Others 

Rear Lift Cylinder (FSV) 

1 ton series 

Single acting 

45 (1.77) 

35 (1.38) 

U packing 

U packing 

With flow regulator valve (RH) 
With safety down valve (LH) 

Vehicle model 
1 ton series 

2 ton series 

t 

50 (1.97) 

4 0  (1.57) 

t 

t 

+- 

2 ton series 

t 

50 (1.97) 

35 (1.38) 

+- 

+- 

Lift cylinder type 

Lift cylinder bore mm (in) 

Cylinder rod outside diameter 
mm (in) 

Rod seal type 

Others 

3 ton series 

+- 

55 (2.17) 

45 (1.77) 

+- 

t 

t 

3 ton series 

t 

55 (2.17) 

4 0  (1.57) 

+- 

t 

Single acting 

45 (1.77) 

32 (1.26) 

U packing 

With flow regulator valve (RH) 
With safety down valve (LH) 

Vehicle model 
1 ton series 2 ton series 

+- 

50 (1.97) 

4 0  (1.57) 

+ 

i- 

t 

Lift cylinder type 

Lift cylinder bore mm (in) 

Cylinder rod outside diameter 
mm (in) 

Piston seal type 

Rod seal type 

Others 

3 ton series 

+- 

55 (2.17) 

45 (1.77) 

C 

+- 

+- 

Single acting 

45 (1.77) 

35 (1.38) 

U packing 

U packing 

With safety down valve (RH) 
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COMPONENTS 

Lift Cylinder (V-SV) 
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Rear Lift Cylinder (FV) 
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Rear Lift Cylinder (FSV) 
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1 L ~ f t  bracket 

Removal Procedure 

1 Remove the lift bracket. (See removal procedure steps 1 to 4 in mast removal-installation section 
on page 13-5.) 

2 Remove the cylinder rod end set bolt and cylinder bottom set bolt. 

3 Disconnect the cylinder rod end. [Point 11 

4 Remove the hose cover. 

5 Disconnect the hose. 

6 Remove the lift cylinder support. [Point 21 

7 Remove the lift cylinder ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Perform the following operations after installing the lift cylinder: 

Repeat lifting and lowering to stroke ends without load to  bleed the air and to  check normal opera- 
tion. 
After the operation check, check the hydraulic oil level and add oil if insufficient. 
Inspect the l i f t cylinders for uneven movements and make adjustment if necessary. (See the l i f t cyl- 
inder rod shim adjustment section on page 13-38.) 
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Point Operations 

[Point 1 I 

Removal: Hoist the inner mast (middle mast) and set the 
SST to the inner mast (middle mast) tie beam. 
SST 096  10-22000-7 1 

Removal: Shim adjustment is made at the lift cylinder rod 
end to prevent uneven movements of the lift 
cylinders RH and LH. Take a note on which side 
the adjustment is made and the number of 
shims used. 

[Point 21 

Installation: The cylinder support shall be tightened tem- 
porarily here and make shim adjustment after 
rod end connection. 

Adjustment: With the rod end connected, insert shims be- 
tween the cylinder support and outer mast to  
eliminate the clearance. The shim thickness 
shall be slightly on the thicker side. 
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DISASSEMBLY -1NSPECTION.REASSEMBLY 

Note: 
Oil will leak if the U packing or dust seal at the rod guide portion is defective. 
Natural drop will occur if the U packing at the piston portion is defective. 

Disassembly Procedure 

1 Remove the cylinder cover. 

2 Remove the rod guide. 

3 Remove the piston rod. [Point 11 

4 Remove seals from the piston side. 

5 Remove the flow regulator valve or safety down valve. 

6 Remove the lift cylinder. [Point 21 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Do not install dry parts but apply hydraulic oil before reassembly. 
Apply liquid packing (08833-00080) on the threaded portion of the cylinder cover before tightening. 
Cylinder cover tightening torque T = 284.39 - 421.69 N-m (2900 - 4300 kg-cm) [209.82 - 31 1.1 1 
ft-lb] 
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- --- - - - - 

Point Operations 

[Point 1 I 

Inspection: Measure the piston rod outside diameter. 

Uni t :  m m  (in) 

Inspection: Measure the piston rod bend. 

Limit bend: 2.0 mm (0.079 in) 

[Point 21 

Inspection: Measure the l i f t  cylinder bore. 

Unit :  m m  (in) 

Limit bore 

45.20 (1.7795) 

50.20 (1.9764) 

55.35 (2.1791) 

Standard bore 

1 ton series 

2 ton series 

3 ton series 

45 (1.77) 

50 (1.97) 

55 (2.17) 
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FLOW REGULATOR VALVE (V*SV.FV-FSV) 

Lowering Speed Specifications Unit: mmlsec (fpm) 

SV 

t 

+ 

e 

t 

+- 

+- 

V 

550 (108) 

500 (98) 

500 (98) 

500 (98) 

500 (98) 

500 (98) 

Vehicle model 

1 ton series 

2 ton series 

3 ton series 

FV 

420 (83) 

480 (94) 

420 (83) 

480 (94) 

390 (77) 

460 (91) 

No load 
- 

Loaded 

No load 

Loaded 

No load 

Loaded 

FSV 

450 (89) 

480 (94) 

450 (89) 

480 (94) 

420 (83) 

460 (91) 
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Note: 
The description here is for the flow regulator valve for the V.SV.FV mast. 
The flow regulator valve is installed on the outer mast side in case of the FSV mast. 

I 1 Inner mast I 

Removal Procedure 

1 Hoist the inner mast. [Point I ]  

2 Remove the flow regulator valve. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Flow regulator valve tightening torque 

T = 58.84- 68.65 N-m (600-  700 kg-cm) 143.41 - 50.65 ft-lbl 

/' I I Point Operation 

[Point 1 I 

Removal~installation: Sling the inner mast (middle mast) 
with a wire rope and hoist it. Set the 
SST on the inner mast (middle mast) 
tie beam and lower the inner mast 
until it comes into contact with the 
SST. 
SST 0961 0-22000-7 1 
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SAFETY DOWN VALVE (V*SV.FV.FSV) 

Safety Down Valve Sectional View (for VmSV) (for FV-FSV Rear Lift Cylinder) 

Safety Down Valve Sectional View (for FVmFSV Front Lift Cylinder) 
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REMOVAL-INSTALLATION 

I 1 Inner mast I 

Removal Procedure 

1 Hoist the inner mast. [Point 11 

2 Remove the front hose cover. 

3 Remove the safety down valve. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Safety down valve tightening torque 

T = 29.42-  39.23  N.m (300- 400  kg-cm) [21.71 - 28.94 ft-lb] 

1 /' I I Point Operation 

[Point 1 I 

Removal~installation: Sling the inner mast (middle mast) 
with a wire rope, and hoist it. Set 
the SST on the inner mast (middle 
mast) tie beam and lower the inner 
mast until it comes into contact 
with the SST. 
SST 096 10-22000-7 1 

http://www.heavyequipments.org/


14-16 

FRONT LIFT CYLINDER (FV*FSV) 

GENERAL 

Front Lift Cylinder (FV) 

Front Lift Cylinder (FSV) 
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SPECIFICATIONS 

Vehicle model 
1 ton series 2 ton series 3 ton  series 

Cylinder type 

Lift cylinder bore mm (in) 

Cylinder rod outside diameter 
rnrn (in) 

Piston seal type 

Rod seal type 

Others 

Single acting 

8 5  (3.35) 

7 0  (2.76) 

Wear ring 

U packing 

With safety down valve 

+ 

9 0  (3.54) 

75  (2.95) 

t 

4- 

+- 

C 

1 0 5  (4.13)  

85 (3.35) 

+- 

+- 

+ 
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COMPONENTS 
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REMOVAL-INSTALLATION 

Note: 
See the lift cylinder ASSY (V-SV) removal section for the removal of the front lift cylinder ASSY. 
Perform the following operations after installation: 
Repeat lifting and lowering to  stroke ends without load for air bleeding and check normal operation. 
After the operation check, check the hydraulic oil level and add if insufficient. 
Adjust the lift chain tension equally on the left and right sides. 

Disassembly Procedure 

1 Remove the chain wheel supporter. 

2 Remove the cylinder rod guide. 

3 Remove the piston rod. [Point 11 

4 Remove the wear ring. 

5 Remove the lift cylinder. [Point 21 

6 Remove the safety down valve. 
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Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Do not reassemble dry parts, but apply hydraulic oil before reassembly. 
Apply liquid packing (08833-00080) on the threaded portion of the rod guide. 
Rod guide tightening torque 

T = 343.23- 441.30 N-m (3500 - 4500 kg-cm) [253.23 - 325.58 ft-lbl 

Point Operations 

[Point 1 I 

Inspection: Measure the piston rod outside diameter. 

Unit: m m  (in) 

Inspection: Measure the piston rod bend. 

Limit bend: 2.0 mm (0.079 in) 

[Point 21 

Inspection: Measure the l i f t  cylinder bore. 

Unit: mm (in) 

Limit outside 
diameter 

69.91 (2.7524) 

74.91 (2.9492) 

84.90 (3.3425) 

Standard outside 
diameter 

1 ton series 

2 ton series 

3 ton series 

70 (2.76) 

75 (2.95) 

85 (3.35) 

1 ton series 

2 ton series 

3 ton series 

Standard bore 

85 (3.35) 

90 (3.54) 

105 (4.13) 

Limit bore 

85.40 (3.3622) 

90.40 (3.5591 

105.40 (4.1496) 
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TILT CYLINDER (V.SV.FV.FSV) 

GENERAL 

SPECIFICATIONS 

Cylinder type 

Cylinder bore mm (in) 

Piston rod outside diameter mm (in) 

Piston seal type 

Rod seal type 

Double acting 

7 0  (2.76) 

3 0  (1.18) 

U packing 

U packing 
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COMPONENTS 

(TILT 800TS) (TILT GAGE) 

01 42 "'1 - 

m 
I 
I 

m , . J  
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REMOVAL-INSTALLATION 

1 Mast 

Removal Procedure 

1 Hoist the mast. 

2 Disconnect the hose. 

3 Remove the tilt cylinder front pin. [Point 11 

4 Remove the tilt cylinder rear pin. 

5 Remove the tilt cylinder ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Apply MP grease on the tilt cylinder front pin and rear pin inserting portions. 
Tilt the mast slowly forward and backward a few times to confirm normal operation. 
Check the hydraulic oil level and add if insufficient. 
Tile the mast fully forward and backward to  check no uneven movements between the left and right 
sides. To adjust uneven movements, change the screw-in amount of the rod joint. 
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14-24 

Point Operation 

[Point 1 I 

Removal: SST 0981 0-201 72-71 
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/ 2 Piston rod Wlpiston I 

Disassembly Procedure 

1 Loosen the tilt cylinder cover. [Point 11 

2 Extract the piston rod WJpiston. 

3 Remove the tilt cylinder. [Point 21 

4 Remove the piston. 

5 Remove the rod guide. 

6 Remove the piston rod. [Point 31 

7 Remove the piston rod joint. [Point 41 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Do not disassemble dry parts but apply hydraulic oil before reassembly. 
Apply liquid packing (08833-00080) on the threaded portion of the cylinder cover before tightening. 
Piston castle nut tightening torque 

T = 284.39 - 343.23 N-m (2900 - 3500 kg-cm) [209.82 - 253.23 ft-lbl 
Rod joint set bolt tightening torque 

T = 60.90 - 1 13.17 N-m (621 - 1 154 kg-cm) [44.93 - 83.49 ft-lbl 
Cylinder cover tightening torque 

T = 284.39 - 421.69 N.m (2900 - 4300 kg-cm) [209.82 - 31 1.1 1 ft-lbl 
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Point Operations 

[Point 1 I 

Disassembly~reassembly: SST 09620- 1 01 60-7 1 

[Point 21 

Inspection: Measure the cylinder bore. 

Standard bore: 70.0 mm (2.756 in) 
Limit bore: 70.35 mm (2.7697 in) 

[Point 31 

Inspection: Measure the piston rod outside diameter. 

Standard outside diameter: 
30.0 mm (1.181 in) 

Limit outside diameter: 
I I 29.92 mm (1.1780 in) 

Inspection: Measure the piston rod bend. 

Limit bend: 1.0 mm (0.039 in) 

Disassembly: Put a match mark. 

Reassembly: Check the match mark. 

Reassembly: When the rod or rod joint is replaced, adjust 
the installed dimensions to be equal on the 
left and right sides. 

Unit: mm (in) 
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GENERAL 

5K.4Y. 1 DZ Engine Model 

22 Engine Model 
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15-3 

SPECIFICATIONS 

Oil Pump List 

5K 4Y 

KZP4-25C 

KZP4-28.3C 

KZP4-28C 

1 ton series 

2 ton series 

3 ton series 

KZP4-23C 

KZP4-23C 

t 

KZP4-25C 

+- 

c 

24.5 
(1.495) 

35.5 
(9.37) 

t 

Oil pump kind 

Oil pump type 

Theoretical delivery 
cclrev (cu-inlrev) 

Delivery 
elmin (USgalImin) 

(at pump speed of 
1 500 rpm) 

Drive type 

1 DZ 22 

KZP4-25C 

Single pump 

Gear pump 

22.9 
(1.397) 

32.8 
(8.66) 

PTO 
silent chain 

KZP4-27C 

t 

KZP4-27C 

+ 

c 

26.5 
(1.61 7) 

38.3 
(10.1 1) 

gear 

SGP1-32C 

t 

KZP4-28C 

+ 

c 

27.5 
(1.678) 

39.4 
(1 0.40) 

PTO 
silent chain 

KZP4-28.3C 

t 

+ 

28.3 
(1.727) 

40,5 
(10.69) 

t 

SGP1-32C 

+ 

c 

31.9 
(1.947) 

45.0 
(1 1.88) 

PTO gear 
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1 5-4 

COMPONENTS 

5K-4Y. 1 DZ Engine Model 
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15-5 

22 Engine Model 
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OIL PUMP ASSY 

REMOVAL-INSTALLATION 

I 1 Air cleaner 

Removal Procedure 

1 Remove the air cleaner ASSY. (See the "engine removal- installation" section on page 1-7.) 

2 Disconnect the high pressure hose. 

3 Disconnect the inlet hose. 

4 Remove the oil pump ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Apply grease (molybdenum disulfide grease) on the pump spline portion before installation. 
Clean the fitting mounting portion thoroughly to prevent damage to the O-ring. 
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DISASSEMBLY.INSPECTION-REASSEMBLY (5K-4Y- 1 DZ) T = N.m (kg-cm) [ft-lb] 

Disassembly Procedure 

1 Remove the cover. [Point 11 

2 Remove the mounting flange. 

3 Remove the backing, bushing seal and body seal, 

4 Remove the gear and bushing set. [Point 21 

5 Remove the oil seal. 

6 Remove the body. [Point 31 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Wash each part, blow with compressed air and apply hydraulic oil before reassembly. 
Use new seals for reassembly. 

http://www.heavyequipments.org/


Discharge side 

% 

Suction side 

Contacting trace 

Length 

Bore 

Point Operations 

[Point 1 I 

Disassembly: Punch a match mark. 

Reassembly: Align the match marks. 

[Point 21 

Inspection: lnspect the contact trace on the side face of 
the bushing. 

Normal = Contact trace relatively stronger on 
the suction side and slight on the 
discharge side 

Inspection: Measure the bushing inside diameter. 

Limit inside diameter: 
19.123 mm (0.75287 in) 

Inspection: Measure the bushing length in the axial direc- 
tion. 

Limit length: 26.41 1 mm (1.03980 in) 

Inspection: Measure the gear shaft outside diameter. 

Limit outside diameter: 
18.935 mm (0.74547 in) 

[Point 31 

Inspection: lnspect the gear contact trace on the body in- 
side surface on the suction side. 

Limit: Contact trace on more than half of cir- 
cumference 

Inspection: Measure the depth of f law on the body inside 
surface. 

Limit flaw depth: 0 .1  mm (0.004 in) 
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DISASSEMBLY-INSPECTION-REASSEMBLY (22) T = N.m (kg-cm) [ft- lb] 

I 4 1 

Disassembly Procedure 

1 Remove the cover. [Point. 1 I 

2 Remove the seals. 

3 Remove the side plate. [Point 21 

4 Remove the pump gear. [Point 31 

5 Remove the body. [Point 41 

6 Remove the side plate. [Point 21 

7 Remove the seals. 

8 Remove the cover (mounting flange). 

9 Remove the oil seal. 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Wash each part, blow with compressed air and apply hydraulic oil before reassembly. 
Use new seals for reassembly. 

http://www.heavyequipments.org/


Point Operations 

[Point 1 I 

Disassembly: Punch a match mark. 

Reassembly: Align the match marks. 

Inspection: Measure the bushing inside diameter. 

Limit inside diameter: 22.23 mm (0.8752 in) 

Inspection: lnspect the inside surface in sliding contact. 

Normal = Glossy contact trace on about half 
on suction side 

7- [Point 21 

Inspection: Measure the thickness of the side plate. 

Limit thickness: 2.70 mm (0.1063 in) 

Inspection: lnspect the side plate sliding contact surface. 

Normal = Contact trace relatively stronger on 
the suction side and slight on the 
discharge side 

Reassembly: Install the side plate with its grooved side 
facing the gear. 

[Point 31 

Disassembly: Make a match mark. Do not damage the 
gear. 

Reassembly: Align the match marks. 

Inspection: Measure the gear shaft 

Limit outside diameter: 

outside diameter. 

21.95 mm 
(0.8642 in) 
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[Point 41 

Inspection Inspect the depth of flaw on the inside surface 
of the body. 

Limit flaw depth: 0.15 mm (0.0059 in) 
(Normal = contact trace at about 113 on the 

body inside surface) 
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TEST METHOD 

Note: 
A bench test shall be performed for strict testing. Since it is impossible in actual service jobs, install 
the oil pump on an actual vehicle and judge the oil pump delivery quality by the cylinder operation 
state. 

1. Install an oil pressure gage and engine tachometer. 
(1 )  Set the oil pressure gage on the oil control valve. 
(2)  Set the engine tachometer on the engine. 

2. Operate the oil pump for running in. 
(1)  Start the engine. With the oil control valve lever in the neutral position, run the engine for 1 0  

minutes at 500 to 1000 rpm. 

3. If no abnormality is found in the oil pump, run the engine for 1 0  minutes by raising the speed t o  
1500 to 2000 rpm. 

Note: 
I f  any abnormality is found in step 2 or 3 above, immediately stop the engine and disassemble the oil 
pump again. 

4. Check if the relief set pressure of the oil control valve is as specified. See the oil control valve ad- 
justment section (on page 16-9) for details. 

5. Check if the engine speed is as specified. See the engine speed adjustment section (on page 1-1 7) 
for details. 
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-- 

6. Lifting speed table (average for full stroke) 

Veh~cle model 

1 ton serles 

2 ton serles 

3 ton series 

011 pump type 

KZP4-23C 

I 
KZP4-25C 

KZP4-25C 

KZP4-23C 

KZP4-28.3C 

KZP4-27C 

SGPI -32C 

KZP4-28C 

KZP4-27C 

SGPI -32C 

Eng~ne model 

5K 

4Y 

1 DZ 

5K 

4Y 

1 DZ 

22 

4Y 

1 DZ 

2 Z 

Mast type 

V.SV 

FV 

FSV 

V .SV 

F V 

FSV 

VeSV 

FV 

FSV 

V,SV 

FV 

FSV 

v.sv 

FV 

FSV 

V.SV 

FV 

FSV 

V.SV 

FV 

FSV 

V.SV 

FV 

FSV 

V.SV 

FV 

FSV 

V .SV 

FV 

FSV 

Llftlng speed 

No-load 

620 (1 22) 

570 (1 12) 

590 (1  16) 

640 (1 26) 

600 (1 18) 

610 (120) 

670 (1 32) 

640 (1 26) 

650 (1 28) 

520 (1 02) 

490 (97) 

500 (98) 

640 (1 26) 

600 (1 18) 

600 (1 18) 

640 (1 26) 

600 (1 18) 

610 (120) 

670 (1 32) 

630 (1 24) 

640 ( 1  26) 

550 (1 08) 
--- 

490 (97) 

520 (1 02) 

530 (1 04) 

470 (93) 

500 (98) 

570 (1 12) 

500 (98) 

530 (1 04) 

mmlsec ( fpm) 

Loaded 

590 (1 16) 

540 (106) 

560 (1 10) 

600 (1 18) 

550 (1 08) 

570 (1 12) 

650 (1 28) 

600 (1 18) 

620 (1 22) 

480 (94) 

440 (86) 

450 (89) 

600 (1 18) 

560 (1 10) 

560 (1 10) 

610 (120) 

570 (I 12) 

580 (1 14) 

650 (1 28) 

610 (120) 

620 (1 22) 

510 (100) 

450 (89) 

480 (94) 

500 (98) 

440 (86) 

470 (93) 

550 (1 08) 

480 (94) 

510 (100) 
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GENERAL 

Oil Control Valve 

Tilt spool 
\ 

Lift 

Check valve 

Relief Valve 

Relief valve for tilt cylinder Relief valve for lift cylinder 
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Flow Divider 

Hydraulic Circuit 

C2 Tilt cylinder 

C3 Tilt cylinder 

C  1 Lift cylinder 

P: Pump port 
T: Tank port 
T I :  To tank 
T2: From power 

steering 
T 1  T 2  P OUT 

Oil pump Power steering 
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SPECIFICATIONS 

Vehicle model 

Oil control valve type 

1 ton series 

Add-on type 
(1 -, 2-spool monoblock) 

17160 (175) 124901 

11770 (120) [I7101 

11.7 (3.09) 

16.0 (0.630) 

7.0 (0.276) 

Built-in tilt lock valve 

Built-in flow divider 
valve 

Relief set pressure 
kPa (kg/crn2) Ipsil 

2.3 ton series 

+- 

181 40  (1 85) 126301 

14710 (150) [21301 

13.0 (3.43) 

c 

@ 

+- 

t 

Lift 

Tilt 

Flow divider flow rate 
elmin (USgalImin) 

Spool outside diameter mm (in) 

Stroke mm (in) 

Others 
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16-5 

COMPONENTS 
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OIL CONTROL VALVE ASSY 

REMOVAL-INSTALLATION 

Note: 
Before disconnecting the control lever link, release the residual pressure in the material handling sys- 
tem piping by operating the control lever, set the mast in the neutral state and lowering the fork t o  the 
bottom position. 

1 Toe board 
2 Rubber cover 
5 Set bolt 

Removal Procedure 

1 Remove the toe board. 

2 Remove the rubber cover 

3 Disconnect the control valve lever link. 

4 Disconnect the piping. 

5 Remove the oil control valve set bolt. 

6 Remove the oil control valve ASSY. 

Installation Procedure 

The installation procedure is the reverse of the removal procedure. 

Note: 
Apply grease the oil control valve lever link parts. 
Check the hydraulic oil level, and add if insufficient. 
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Note: 
Operate in a clean place. 
As each part is finished with high precision, carefully disassemble them to prevent any damage. 

Disassembly Procedure 

1 Remove the seal holder. 

2 Remove the spring cover. 

3 Remove the tilt spool and lift spool. [Point 11 

4 Remove the relief valve. [Point 21 

5 Remove the flow divider valve. 

6 Remove the check plunger. 

7 Remove the outlet housing. 

Reassembly Procedure 

The reassembly procedure is the reverse of the disassembly procedure. 

Note: 
Wash each part thoroughly, blow with compressed air and apply hydraulic oil before reassembly. 
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[Point 1 I 

Disassembly~reassembly: SST 0961 0-1 01 60-71 

I \  

1 1  [Point 21 

Point Operations 

Reassembly: When the relief valve is disassembled, al- 
ways loosen the adjust screw fully. 
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ADJUSTMENT 

Note: 
Always make adjustment according to the procedure described below. Careless adjustment may 
generate a high pressure to cause damage to the oil pump or other hydraulic devices. 
Always check that the no-load maximum speed is as specified. 

1. Install an oil pressure gage. 
(1 Remove the oil pressure detection plug (911 6- 

18UNF-2B) installed on top of the oil control valve, 
and install the oil pressure gage. 

Relief set pressure 
Unit: kPa (kg/cm2) [psi] 

2. Check loosening of the adjust screw. 
(1 1 Remove the cap nuts and packings on top of the re- 

lief valves LH and RH. Loosen the lock nut and 
loosen the adjust screw to  a degree not t o  come off  
from the body. 

Lift 

Tilt 

3. Start the engine and check for no oil leak or abnormal 
noise. 

4. Adjust the lift side relief pressure. 
(1) Set the control lever t o  the lift position and gradually 

tighten the adjust screw on the left side until the 
fork starts t o  rise. 

(2)  Run the engine at the maximum 'speed, and read the 
pressure gage when the fork is raised t o  the maxi- 
mum height. Adjust the oil pressure then to  the 
specified level by turning the adjust screw and lock 
with the lock nut. 

1 ton series 

17160+:~O 
(1  75+3 

[2490+G01 

1 1770+:~O 
(1 20+3 
[ 1 7 1 0 + ~ ~ 1  

5. Adjust the tilt side relief pressure. 
(1 )  Set the control lever at the backward ti l t  position, 

and gradually tighten the adjust screw on the right 
side until the mast starts t o  be tilted backward. 

(2 )  Run the engine at the maximum speed, and read the 
oil pressure gage when the mast is tilted fully back- 
ward. Adjust the oil pressure then t o  the specified 
level by turning the adjust screw and lock by the 
lock nut. 2.3 ton series 

1 8 1 4 0 + ~ ~ ~  
(1 85':) 
[2630+;Ol 

1471 O+;'O 
( 1  50':) 

[2130+;Ol 

6. After the adjustment, insert the packing and tighten 
the cap nut. Inspect the relief pressure again. 

7. Remove the oil pressure gage, and tighten the plug. 
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SST LIST 

Illustration Part No. 

09090-0401 0 

092 1 6-0002 1 Belt tension gage 0 

09228-07500 Oil filter wrench 0 

Rear wheel bearing 

Part Name 

Engine sling device 

@ 
s €3 -0 
- a  e ~3 

0' 0 e 
e k g o  

Sectlon 

09509-55030 

09608-2001 2 

09608-3501 4 

09609-2001 1 

0961 0-2001 2 

0 

Rear wheel bearing 
nut wrench 

Front hub and drive 
pinion bearing 
replacer set 

Axle hub and d r~ve  
pinion bearing tool 
set 

Steering wheel puller 

Pitman arm puller 

1 2  

0 

3 

0 

4 

0 

0 

6 

0 

0 

7 

0 

0 

0 

8 9 1 0 1 3 1 4 1 6  
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Illustration 

Og egQ 

4 
/ / 

/-----J 

o"? & d ? o L  

*fl&* 

Gg2.d ,, 
"-He& 

&G"& 
sc&&" 

P 

fl 
8 

m 

Part No. 

09620-3001 

Og7I 7-2001 

Og7' 8-2001 

09905-0001 2 

09950-2001 7 

09950-4001 0 

0901 0-201 1 1-71 

09150-10170-71 

09220-22000-71 

09310-10160-71 

Part Name 

replacer Steering set gear box 

Brake shoe return 
spring remover 

Brake shoe return 
spring replacer 

Snap ring No. 1 
expander 

Universal puller 

Puller B set 

Engine unit 
hanger 

Transmission 
bearing replacer 

Torque converter 
clutch drum 
spring remover 
and replacer 

Front axle hub 
remover 

0 

1 2  

0 

9 1 0 1 3 1 4 1 6  

0 

3 

o 

0 

0 

0 

0 

0 

4 

0 

0 

6 

0 

7 

0 

Sect~on 

8 

o 

0 

o 

0 

0 

o 

http://www.heavyequipments.org/


l l lustrat~on 

B":; 
0 

@ U S  

e 
6 9  

0 
e 

Part No. 

093 10-22000-7 1 

093' 1-23000-71 

09330-1 01 70-71 

09370-1 01 70-71 

09370-1 041 0-71 

09370-20270-71 

09420-20150-71 

0942 1-33020-7 1 

09430-23600-71 

09470- 1 01 7 1-7 1 

1 2  
Part Name 

Reamer bol t  

Shlft fork shaft  
011 seal replacer 

Drrve plnlon 

Front axle bearlng 
replacer 

Front axle bearlng 
replacer 

Drlve plnlon 
bearing replacer 

King pln needle 
bearlngremover 
and replacer 

Front axle hub 
replacer 

Tie rod end puller 

M a ~ n  shaft 
preload 

6 

O 

0 

0 

3 

0 

7 

0 

0 

4 

0 

0 

0 

Sectlon 

8 

0 

0 

0 0 

0 

9 1 0 1 3 1 4 1 6  

/ / I /  
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Illustration Part No. 

09480-1 01 70-71 

Booster piston 0 

Oil control valve 

Part Name 

Steer~ng gear box 
remover and 
replacer 

d 
@ 
23@ 

5 7  
;rno&~-'?-'' ' , "  :,J 

-- - 
7s 0 .  -- 

Section 

096 10-22000-7 1 

0961 0-41 830-7 1 

09620-1 01 00-71 

09620- 101 60-7 1 

09630- 1 01 10-7 1 

09631 -22000-71 

1 2  

Inner mast 
stopper 

Piston replacer 

Cylinder cap 
remover and 
replacer 

Cylinder cap 
remover and 
replacer 

Tilt cylinder cap 
remover and 
replacer 

Wear scale chain 

3 

0 

4 9 1 0 1 3 1 4 1 6  6 

0 

0 

7 

0 

0 

0 

0 

8 

0 
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Part Name 

Spring pin 

Joint pin 

Illustration Part No. 

09700-30200-7 1 

0981 0-201 72-71 

1 2  9 1 0 1 3 1 4 1 6  

0 0 

3 

O 

0 

4 

0 

6 7 

Section 

8 
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SERVICE STANDARDS LIST 

ENGINE 

Engine 

Idling speed rPm 
5K.4Y 

1 DZ.2Z 

5K 

1.2 ton series 

3 ton series 

1 ton series 

2.3 ton series 

22 

5K 

4Y 

1 DZ 

2 Z 

No-load static 
maximum speed rpm 

4Y 

1 DZ 

Air cleaner 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Full relief engine speed down rpm 

Vacuum switch conduction test 
(conduction base) 

Pa (mm Aq) [mm Hgl 

750  + y  

7 5 0 f  25 

3050 * 50  

2600 * 50 

2800 * 50 

2600 * 50  

2800 * 50  

2400 * 50  

250  or less 

t 

.t 

200 or less 

Gasoline engine 

Diesel engine 

Radiator 

Standard 

Standard 

Radiator cap opening pressure kPa (kg/cm2) (psi) 

2942 f 294 (300 * 30)  /22.1 f 2.21 

7473 * 569 (762 * 58) I56.0  * 4.31 

Standard 8 8 *  14.7 (0.9 f 0.15) 11 3 * 2. I] 

Battery 

Electrolyte specific gravity (at 20°C 168OF1) Standard 1.280 

Alternator 

Fan belt tension (when pushed with 
98 N (10 kg) 122 Ibl) mm (in) 

Fan belt tension 
(when measured with a tension 
gage (SST)) N (kg) IIbl 

5K 

4Y 

1 DZ.22 

5K 

4Y 

1 DZ.2Z 

Accelerator pedal 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Pedal roller height (from accelerator bracket 
to top of roller) mm (in) 

8 - 13  (0.31 - 0.51) 

t 

t 

294 - 490 (30  - 50) I66  - 1101 

t 

324 - 559 (33 - 57) 173 - 1261 

Standard 8 4 f  2 
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CLUTCH 

Tightening torque Unit: N.m (kg-cm) [ft-lb] 

Flywheel set bolt 
(clutch model) 

Clutch disc 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

5K.4Y 

1DZ.2Z 

1 1 1.80 - 167.70 (1 140 - 171 0) [82.48 - 123.721 

124.54 - 186.33 (1 270 - 1900) l91.88 - 137.471 

49.03 - 78.45 (500 - 800) i36.18 - 57.881 

t 

56.88 - 64.72 (580 - 660) i41.96 - 47.751 

76.49 - 93.1 6 (780 - 950) [56.43 - 68.731 

14.71 - 21.57 (150 - 220) [10.85 - 15.921 

29.42 - 44.13 (300 - 450) [21.71 - 32.561 

0.3 (0.01 2) 

8.8 (0.346) 

59 * 0.5 (2.32 f 0.020) 

0.4 (0.01 6) 

62 (2.44) 

58.3 (2.295) 

62 (2.44) 

2.5 (0.098) 

Clutch housing set bolt 

Torque converter end plate set bolt 

Limit 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Limit 

Rivet sinking depth mm (in) 

Pressure plate height mm (in) 

Release bearing plate height mm (in) 

Release bearing plate parallelism 
mm (in) (inclination) 

Drive plate set bolt 
(for engine crankshaft 
connection) 

Compression spring free length 
mm (in) 

Clutch release cylinder 

5K.4Y 

1 DZ.2Z 

5K 

4Y. 1 DZ 

22 

Conrcal spring free length mm (in) 

Drive plate set bolt 
(for torque converter connection) 

Torque converter housing set bolt 

Compression spring squareness mm (in) 

Standard 

Limit 

44.4 (1.748) 

41.5 (1.634) 

Clutch master cylinder 

87 (3.43) 

85.1 (3.35) 
Compression spring free length mm (in) 

Standard 

Limit 

Clutch pedal 

145 - 150 (5.51 - 5.71) 

5 - 10 (0.20 - 0.39) 

Height (from toe board: with pad) mm (in) 

Clutch pedal play mm (in) 

Standard 

Standard 

Tightening torque Unit: N-m (kg-cm) [ft-lbl 

Clutch release cyl~nder set bolt 

Clutch cover set bolt 

Standard 

Standard 

14.71 - 2 1 . 5 7 ( 1 5 0 - 2 2 0 ) [ 1 0 . 8 5 -  15.921 

t 
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TORQUE CONVERTER 

Transmission cover & control valve ASSY 

Shift lever operating force N (kg) [Ibl 

Regulator valve spring free length mm (in) 

Inching valve spring free length rnm (in) 

lnching valve spring free length (compression) 
mm (in) 

Modulator valve spring free length mrn (in) 

Orifice valve spring free length mrn (in) 

Standard 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

34.3 - 53.9 (3.5 - 5.5) (7.7 - 12.11 

88.8 (3.496) 

85.0 (3.346) 

34.5 (1.358) 

33.0 (1.299) 

49.4 (1.945) 

47.0 (1.850) 

50.5 (1.988) 

48.5 (1.909) 

30.0 (1.181 ) 

28.5 (1.122) 

Torque converter and oil pump 

0.3 (0.01 2) 

0.4 (0.01 6) 

t 

0.1 (0.004) 

0.15 (0.0059) 

Oil pump driven gear to pump body clearance 
mm (in) 

Oil pump driven gear to crescent clearance rnm (in) 

Oil pimp drive gear to crescent clearance mm (in) 

Pump body to each gear clearance rnm (in) 

Oil pump drive gear bush to stator shaft clearance 
mm (in) 

Limit 

Limit 

Limit 

Limit 

Limit 

Transmission 

Idle gear No.2 thrust clearance mm (in) 

Clutch shaft No.2 (forward) thrust clearance 
rnm (in) 

Clutch shaft No. 1 (reverse) thrust clearance 
mm (in) 

Output shaft thrust clearance mrn (in) 

Each clutch shaft to seal ring clearance mm (in) 

Clutch disc thickness mm (in) 

Clutch plate thickness mm (in) 

Standard 

Standard 

Standard 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

0.04 - 0.6 (0.0016 - 0.024) 

0.05 - 0.55 (0.0020 - 0.021 7) 

0.15 - 0.75 (0.0059 - 0.0295) 

0.03 - 0.51 (0.0012 - 0.0201) 

0.2 (0.008) 

2.6 (0.102) 

2.3 (0.091 ) 

1.8 (0.071) 

1.6 (0.063) 
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Camber plate warpage height mm (in) 

Clutch disc to back~ng plate clearance 
mm (in) 

Clutch return spring free length mm (in) 

Clutch piston to piston ring clearance 
mm (in) 

Standard 

L~mit 

Standard 

Standard 

Limit 

Standard 

3.4 (0.134) 

3.1 (0.122) 

4-disc type 0.65 - 1.2 (0.0256 - 0.047) 
5-disc type I .0 - 1.6 (0.039 - 0.063) 

92.1 (3.626) 

85.0 (3.346) 

0.15 (0.0059) 

Shift lever 

Instrument panel notch to lever clearance 
mm (in) 

Standard 22 * 4 (0.87 * 0.16) 

lnching pedal 

He~ght (from toe board: with pad) mm (in) 

Inching pedal play (reference) rnm (in) 

Standard 

Standard 

145 - 150 [5.71 - 5.911 

3 - 5 10.12 - 0.201 

Measurement and tests 

Stall speed rPm 

Main pressure 
kPa 

Clutch pressure 

kPa (kgicm2) 

Torque converter pressure 
(outlet pressure) 

kPa (kg/crn2) [psi] 

5K 

4Y 
. 

1 DZ 

22 

At idling 

At 2000 rpm 

At idling 

At 2000 rpm 

At 2000 rpm 

Tightening torque Unit: N.m (kg-cm) [ft-lbl 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Stator shaft set bolt 

Oil strainer set bolt 

Oil pan set bolt 

Idle shaft 

Idle shaft set bolt 

Front cover set bolt 

1950 

2100 

21 50 

2100 

490 - 981 (5.0 - 10.0) [71 - 1421 

932 - 1373 (9.5 - 14.0) [I 35 - 1991 

441 - 834 (4.5 - 8.5) [64 - 1211 

883 - 1373 (9.0 - 14.0) [ I 2 8  - 1991 

200 - 590 (2 - 6) 130 - 901 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

9.81 - 15.69 (1 00 - 160) [7.24 - 1 1.581 

t 

5.88 - 7.85 (60 - 80) 14.34 - 5.791 

4.90 - 9.81 (50 - 100) 13.62 - 7.241 

3.92 - 6.86 (40 - 70) i2.89 - 5.061 

18.63 - 30.40 (1 90 - 31 0) [I 3.75 - 22.431 
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TORQUE CONVERTER (For I SPEED: 1995.5 - ) 

Side cover set bolt 

Transmission cover (upper cover) set bolt 

Standard 

Standard 

3.92 - 6.86 (40 - 70) L2.89 - 5.061 

9.81 - 1 5 . 6 9 ( 1 0 0 -  1 6 0 ) [ 7 . 2 4 -  11.581 

34.3 - 53.9 (3.5 - 5.5) [7.7 - 12.11 

91 .O (3.583) 

86.5 (3.406) 

42.0 (1.654) 

40.0 (1.575) 

40.0 (1.575) 

38.0 (1.496) 

48.0 (1.890) 

46.0 (1.81 1) 

46.0 (1.81 1) 

44.0 (1.732) 

50.0 (1.969) 

47.5 (1.870) 

33.5 (1.319) 

32.0 (1.260) 

Transmission cover & control valve ASSY 

Shift lever operating force (Reference) 
N (kgf) [Ibfl 

Regulator valve spring free length mm (in) 

Inching valve spring free length mm (in) 

Inching valve compression spring free length 
(Plug side) mm (in) 

Modulator valve spring free length (Outer) 
mm (in) 

Modulator valve spring free length (Inner) 
mm (in) 

Orifice valve spring free length mm (in) 

Detent lever lock spring free length mm (in) 

Standard 

Standard 

Limit 

Standard 

Limit 

Standard 

~ i m i t  

Standard 

~ i m i t  

Standard 

~ i ~ i t  

Standard 

Limit 

Standard 

Limit 

Torque converter and oil pump 

Oil pump driven gear to pump body 
clearance rnm (in) 

Oil pump driven gear to crescent clearance 
mm (in) 

Oil pump drive gear to crescent clearance 
mm (in) 

Pump body to each gear clearance mm (in) 

Oil pump drive gear bushing to stator shaft 
clearance mm (in) 

Limit 

Limit 

Limit 

Limit 

Limit 

0.3 (0.01 2) 

0.4 (0.01 6) 

t 

0.1 (0.004) 

0.15 (0.0059) 

Transmission 

Clutch shaft No. I thrust clearance mm (in) 

Output shaft thrust clearance mm (in) 

Each clutch shaft to seal ring clearance mm (in) 

Clutch disc thickness mm (in) 

Clutch plate thickness mm (in) 

Camber plate warpage height mm (in) 

Clutch disc to backing plate clearance mm (in) 

Standard 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

0 .20 - 0.62 (0.0079 - 0.0244) 

0.03 - 0.51 (0.0012 - 0.0201) 

0.2 (0.008) 

2.6 (0.102) 

2.3 (0.091) 

2.0 (0.079) 

1.8 (0.071) 

3.4 (0.134) 

3.1 (0.122) 

1 .O - 1.6 (0.039 - 0.063)) 
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Clutch return spring free length mm (in) 

Clutch piston to piston ring clearance mm (in) 

Standard 

Limit 

Standard 

63.4 (2.496) 

58.5 (2.303) 

0.1 7 (0.0067) 

Shift lever 

Instrument panel notch to lever clearance 
mm (in) Standard 22 & 4 (0.87 & 0.16) 

lnching pedal 

Height (from toe board: with pad) mm (in) 

Inching pedal play (reference) mm (in) 

Standard 

Standard 

145 - 150 (5.71 - 5.91) 

3 - 5 (0.12 - 0.20) 

Measurement and tests 

Stall speed rPm 

Main pressure 
kPa (kgf/cm2) [psi] 

Clutch pressure 
kPa (kgf/cm2) [psi] 

Torque converter 
pressure 
(outlet pressure) 

kPa (kgf/cm2) [psi] 

5K 

4Y 

1 DZ 

22 

At idling 

~t 2000 rpm 

At idling 

~t 2000 rpm 

At 2000 rpm 

Tightening torque Unit: N.m (kgf-cm) [ft-lbf] 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Stator shaft set bolt 

Oil pump set bolt 

Oil strainer set bolt 

Oil pan set bolt 

Idle shaft 

Idle shaft set bolt 

Front cover set bolt 

Transmission output cover 

Transmission cover (upper cover) set bolt 

1950 

2100 

21 50 

21 00  

196 - 441 (2.0 - 4.5) [28 - 641 

932 - 1275 (9.5 - 13.0) [ I  35 - 1851 

196 - 441 (2.0 - 4.5) [28 - 641 

883 - 1226 (9.0 - 12.5) [ I  28 - 1781 

200 - 590 (2 - 6) [30 - 901 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

9.81 - 1 5 . 6 9 ( 1 0 0 -  160117.24- 11.581 

9.81 - 18.63 (100 - 190) l7.24 - 13.751 

9.81 - 1 5 . 6 9 ( 1 0 0 -  1 6 0 ) [ 7 . 2 4 -  11.581 

5.88 - 7.85 (60 - 80) 14.34 - 5.791 

4.90 - 9.81 (50 - 100) [3.62 - 7.241 

3.92 - 6.86 (40 - 70) i2.89 - 5.061 

18.63 - 30.40 (190 - 310) [ I  3.75 - 22.431 

t 
9.81 - 15.69 (100 - 160) [7.24 - 11.581 
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TRANSMISSION 

15.0 (0.591) 

14.9 (0.587) 

9.7 (0.382) 

9.2 (0.362) 

1 .O (0.039) 

0.1 (0.004) 

0.03 - 0.18 (0.001 2 - 0.007) 

0.25 (0.0098) 

0.1 - 0.2 (0.004 - 0.008) 

0.3 (0.012) 

0.1 - 0.25 (0.004 - 0.009) 

0.4 (0.01 6) 

0.1 - 0.4 (0.004 - 0.01 6) 

0.7 (0.028) 

44.0 (1.732) 

43.9 (1.728) 

1 . I 0  - 2.30 (0.0433 - 0.0906) 

0.3 (0.012) 

1.10 - 1 .90 (0.0433 - 0.0748) 

0.3 (0.01 2) 

2.7 (0.106) 

32.0 (1.260) 

31.9 (1.256) 

25.0 (0.984) 

24.9 (0.980) 

2.6 (0.102) 

2.7 (0.106) 

Standard 
- 

Limit 

Standard 

Limit 

Limit 

Limit 

Standard 
- 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Limit 

Standard 

Limit 

Standard 

Limit 

Limit 

Limit 

Transmission ASSY 

Link shaft outside diameter mm (in) 

Shift fork front end thickness mm (in) 

Shift fork to clutch hub sleeve clearance 
mm (in) 

Input shaft bend mm (in) 

Each gear backlash mm (in) 

Counter-gear thrust clearance mm (in) 

Trans-idle gear thrust clearance mm (in) 

Reverse idle gear thrust clearance mm (in) 

Counter-gear bushing outside diameter 
mm (in) 

Synchronizer ring to 
gear clearance 

mm (in) 

For forward and 
reverse 

For 1 st and 2nd 

Idle gear thrust washer thickness mm (in) 

Trans-idle shaft 
outside diameter 

mm (in) 

Reverse idle gear 
washer thickness 

mm (in) 

Clutch side 

Differential side 

Clutch side 

Differential side 
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DIFFERENTIAL 

r 
Tightening torque Unit: N-m (kg-cm) 

Transmiss~on case connecting bolt 

Joint  yoke stopper set bolt 

Idle gear shaft set bolt 

Counter-shaft lock nu t  

Front cover set bolt 

Rear cover set bolt 

Lower rear cover set bolt 

Fork shaft taper bolt 

Shif t  link bracket set bolt 

Link shaft stopper plate set bolt 

Transmission upper cover set bolt 

Shif t  rod set nut  

Brace rod set nu t  

S h ~ f t  lever set nu t  

Differential 

[ft-lb] 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Ring gear 
backlash 

m m  (in) 

Ring gear 
runout 

m m  (in) 

49.03 - 78.45 (500 - 800) [36.18 - 57.881 
35.30 - 40.21 (360 - 410) i26.05 - 29.661 
14.71 - 21.57 (150 - 220) [10.85 - 15.921 

166.71 - 225.55 (1 700 - 2300) [I 23.00 - 166.41 I 
14.71 - 21.57 (150 - 220) [10.85 - 15.921 

t 

t 

40.21 - 53.94 (410 - 550) 129.66 - 39.791 
29.42 - 44.13 (300 - 450) [21.71 - 32.561 
9.81 - 15.69 (100 - 160) [7.24 - 11.581 

t 

34.32 - 53.94 (350 - 550) [I 3.78 - 21.651 
88.26 - 117.68 (900 - 1200) [35.43 - 47.241 

t 

1.2 t on  series 

3 ton  series 

1 ton  series only 

Standard 

Standard 

Limit 

Thrust screw cap length m m  (in) 

Thrust screw cap t o  ring gear rear 
m m  (in) face clearance 

Side gear and pinion gear 
m m  (in) backlash 

Output gear and reduction gear 
m m  (in) backlash 

0.2 - 0.3 (0.008 - 0.01 2) 
0.3 - 0.4 (0.01 2 - 0.016) 

0.1 (0.004) 

Standard 
- 

Limit 

Standard 

Standard 

Standard 

Standard 

Standard 

Drive pinion 
bearing starting 
torque 

N'm (kg-cm) 
[ f t - lb l  

13.0 (0.512) 

12.2 (0.480) 

0.2 - 0.3 (0.008 - 0.012) 

0.2 - 0.3 (0.008 - 0.01 2) 

0.1 - 0.2 (0.004 - 0.008) 

10.79 - 13.24 (1 10 - 135) [7.96 - 9.771 

11.28 - 13.73 (115 - 140) [8.32 - 10.131 

1.2 ton  series 

3 ton  series 
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FRONT AXLE 

Tightening torque Unit: N-m (kg-cml 

Carrier bracket set bolt 

Differential carrier set bolt 

Front axle bracket set bolt 

Transmission (or torque converter) 
case mount bolt 

Propeller shaft set bolt 

Propeller shaft cover set bolt 

[ft-lbl 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Axle shaft set 
bolt 

- 

Front axle shaft hub 

49.03 - 78.45 (500 - 800) [36.18 - 57.681 

t 

235.36 - 294.20 (2400 - 3000) 11 73.64 - 21 7.051 

49.03 - 88.26 (500 - 900) 136.18 - 65.121 

35.30 - 40.21 (360 - 410) 126.05 - 29.661 

9.81 - 15.69 (100 - 160) L7.24 - 11.581 

68.65 - 88.26 (700 - 900) 150.65 - 65.121 

98.07 - 127.49 (1000 - 1300) 172.35 - 94-06] 

343.23 - 392.27 (3500 - 4000) L253.23 - 289.401 

88.26 - 1 17.68 (900 - 1200) [65.12 - 86.821 

29.42 - 44.13 (300 - 450) [2 1.7 1 - 32.561 

127.49 - 176.52 (1 300 - 1800) L94.06 - 130.231 

43.15 - 53.94 (440 - 550) L31.83 - 39.791 

86.30 - 102.97 (880 - 1050) 163.67 - 75.971 

117.68 - 137.29 (1 200 - 1400) [86.82 - 101.291 

102.97 - 127.49 (1 050 - 1300) [75.97 - 94.061 

11 7.68 - 137.29 (1 200 - 1400) 186.82 - 101.291 
I 

I .2 ton series 

3 ton series 

Front axle 
bearing 
starting 
force 

N (kg) [Ibl 

Output gear lock nut 

Drive pinion bearing retainer set bolt 

Differential carrier cover set bolt 

Ring gear set bolt 

1 ton 
series 

Differential upper 
case set bolt 

Tightening torque Unit: N-m (kg-cm) [ft-lbl 

1.2 ton series 

3 ton series 

Brake drum set nut 
(hub bolt set nut) 

25.5 - 72.6 (2.6 - 7.4) L5.7 - 16.31 

32.4 - 92.2 (3.3 - 9.4) L7.3 - 20.71 

Divided rim hub 

Side ring rim hub 

Differential case bearing cap set bolt 

25.5 - 72.6 (2.6 - 7.4) 15.7 - 16.31 

Standard 

Standard 

2.3 ton series 

1 ton series 

2 ton series 

3 ton series 

Thrust screw lock 
nut 

Standard 

Bearing lock nut stopper bolt 

1 ton series only 

Standard 

Standard 

Standard 

Brake ASSY set nut 
(backing plate self lock nut) 

68.65 - 88.26 (700 - 900) [57.88 - 79.591 

147.10 - 186.33 ( 1  500 - 1900) [I 08.53 - 137.471 

166.71 - 205.94 (1 700 - 2100) [I 23.00 - 151.941 

Standard 14.71 - 21.57 (1 50 - 220) [10.85 - 15.921 
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REAR AXLE 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

1 - 2  ton series 

3 ton series 

1 ton series 

2 ton series 

Divided rim 

Side ring rim 

Divided rim 

Side ring rim 

Axle shaft set bolt 

Divided rim set nut 
(' '2 series 

Rear axle ASSY 

68.65 - 88.26 (700 - 900) [50.65 - 86.821 

98.07 - 127.49 (1 000 - 1300) [72.35 - 94.061 

49.03 - 68.65 (500 - 700) L36.18 - 50.651 

1 17.68 - 176.52 (1 200 - 1800) F86.82 - 130.231 

107.87 - 196.13 (1 100 - 2000) [79.59 - 144.701 

176.52 - 392.27 (1 800 - 4000) [I 30.23 - 289.401 

t 

t 

294.20 - 588.40 (3000 - 6000) L217.05 - 434.1 01 

176.52 - 392.27 (1800 - 4000) [I 30.23 - 289.401 

t 

t 

t 

294.20 - 588.40 (3000 - 6000) L217.05 - 434.101 

t 

Front wheel 
hub nut 
(single tire) 

Rear axle ASSY front to rear clearance mm (in) 

Rear axle center pin 'bushing inside diameter mm (in) 

1 ton 
series 

2 ton 
Series 

Front wheel 
hub nut 
(double tire) 

Standard 

Limit 

3 ton series 

0.5 (0.020) or less 

52.0 (2.047) 

Bellcrank and tie rod 

1 ton 
Series 

2 ton 
Series 

3 ton 
Series 

Bellcrank pin outside diameter mm (in) 

Bellcrank upper face to rear axle beam clearance 
mm (in) 

Inside 

Outside 

Inside 

Outside 

Inside 

Outside 

Standard 

Limit 

Standard 

28.0 (1  . I021 

27.8 (1.094) 

0 .5  (0.020) or less 

Rear axle hub and steering knuckle 

14.7 - 39.2 (1.5 - 4.0) L3.3 - 8.81 

14.7 - 44.1 (1.5 - 4.5) L3.3 - 9.91 

28.0 (1 . l o21  

27.8 (1.094) 

14.7 - 39.2 (1.5 - 4.0) L3.3 - 8.81 

Rear axle hub starting force 
(at hub bolt) (kg) [Ib1 

1 ton series 

2.3 ton series 

Standard 

Standard 

King pin outside diameter 'mm (in) 

Steering knuckle starting force 
N (kg) [Ibl (at front end of knuckle) 

Standard 

Limit 

Standard 
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Rear wheel alignment 

Toe-in mm (in) Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Minimum turning 
radius mm (in) 

0*4 (Of 0.16) 

1880 (74.02) 

1920 (75.59) 

1960 (77.17) 

1980 (77.95) 

21 70 (85.43) 

2200 (86.61 ) 

2240 (88.19) 

2370 (93.31 ) 

2400 (94.49) 

1.0 ton model 

1.35 ton model 

1.5 ton model 

1.75 ton model 

2.0 ton model 

2.25 ton model 

2.5 ton model 

2.75 ton model 

3.0 ton model 

Tightening torque Unit: N.m (kg-cm) 

Axle bracket cap set bolt 

Rear axle damper set bolt 

Tie rod end 

[ft-lbl 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Tie rod end castle 
nut 

1 1  7.68 - 166.71 (1 200 - 1700) [86.82 - 123.01 
186.33 - 304.01 (1900 - 3100) [137.47 - 224.291 
1 17.68 - 147.10 (1 200 - 1500) i86.82 - 108.531 
68.65 - 98.07 (700 - 1000) [50.65 - 72.351 

147.10 - 196.13 (1 500 - 2000) [I 08.53 - 144.701 
19.61 - 31.38 (200 - 320) [I 4.47 - 23.151 
29.42 - 44.1 3 (300 - 450) [21.71 - 32.561 
49.03 - 68.65 (500 - 700) [36.18 - 50.651 

88.26 - 156.91 (900 - 1600) i65.12 - 1 1  5.761 

t 

1 1 7.68 - 1 96.1 3 (1 200 - 2000) i86.82 - 144.701 
176.52 - 392.27 (1  800 - 4000) [I 30.23 - 289,401 

1 17.68 - 196.13 (1  200 - 2000) l86.82 - 144.701 

T 

t 

1.2 ton series 

3 ton series 

King pin lock bolt and lock nut 

1 ton series 

2.3 ton series 

Divided rim 

Side ring rim 

Divided rim 

Side ring rim 

6'50-10-10 
PR (OPT) 

Divided rim 

Side ring rim 

Divided rim bolt set 
nut 

Hub nut 

1 ton 
Series 

2 ton 
series 

3 ton 
Series 
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17-18 

STEERING 

Steering gear box ASSY 

Steering shaft overall starting force 
N (kg) [Ibl (measured with SST) 

Standard 

Standard 

Standard 

Limit 

Standard 

Standard 

Standard 

Pitman arm 
backlash 

mm (in) 
- 

2.0 - 5.9 (0.2 - 0.6) 10.44 - 1.31 

0 (0) 

0.1 - 1.5 (0.004 - 0.059) 

0.1 (0.004) 

0.98 - 2.9 (0.1 - 0.3) 10.22 - 0.661 

5880 f 490 (60 * 5) [850 * 701 

8040f490 (82 f  5) [ l 1 7 0 *  701 

At lock-to-lock center 

At end of clockw~selcounterclockw~se turn 

Power cylinder 

Sector shaft to adjusting plate clearance 
mm (in) 

Ball screw set starting force 
N (kg) [Ibl (measured with SST) 

Piston ring joint clearance mm (in) 

Power steering relief 
pressure 

kPa (kg/cm2) [psi] ' 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Piston rod outside 
diameter mm (in) 

1 ton series 

2.3 ton series 

0.05 - 0.25 (0.0020 - 0.0098) 

0.8 (0.031) 

22 (0.87) 

21.92 (0.8634) 

25 (0.98) 

24.92 (0.981 1) 

0.5 (0.020) 

45 (1.77) 

45.20 (1.7795) 

50 (1.97) 

50.20 (1.9764) 

55 (2.17) 

55.35 (2.1791 

1 - 2  ton series 

3 ton series 

Tightening torque Unit: N.m (kg-cm) ift-lbl 

Piston rod bend mm (in) 

17.65 - 24.52 (1 80 - 250) 113.02 - 18.091 

34.32 - 53.94 (350 - 550) 125.32 - 39.791 

19.61 - 29.42 (200 - 300) 114.47 - 21.71 I 

49.03 - 78.45 (500 - 800) 136.18 - 57.881 

68.65 - 98.07 (700 - 1000) 150.65 - 72.351 

147.10 - 196.13 (1 500 - 2000) [ I  08.53 - 144.701 

Cylinder bore mm (in) 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Steering universal joint set bolt 

Mast jacket set nut 

Steering wheel set nut 

Steering gear box set bolt and nut 

1 ton series 

2 ton series 

3 ton series 

Drag link end castle nut 
1 a2 ton series 

3 ton series 
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BRAKE 

Gear box top cover 
set bolt 

Gear box end cover 
set bolt 

Gear box side cover 
set bolt 

Sector shaft adjusting 
bolt lock nut 

Sector shaft adjusting 
bolt cap nut 

Pitrnan arm set nut 

Power cylinder end 
castle nut 

1 ton series 

2.3 ton series 

1 ton series 

2.3 ton series 

1 ton series 

2.3 ton series 

1 ton series 

2.3 ton series 

1 ton series 

2.3 ton series 

1 ton series 

2.3 ton series 

1.2 ton series 

3 ton series 

Front brake (1 ton series) 

Hold down spring free length rnm (in) 

Anchor t o  shoe spring free length m m  (in) 

Strut t o  shoe spring free length mm (in) 

Adjuster spring free length m m  (in) 

Brake lining length m m  (in) 

Wheel cylinder t o  piston clearance m m  (in) 

Brake drum inside diameter m m  (in) 

Power cylinder piston lock nut 

Power cylinder end lock nut 

Drag link end lock nut 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Limit 

Standard 

Limit 

44.13 - 53.94 (450 - 550) 132.56 - 39.791 

34.32 - 44.13 (350 - 450) 125.32 - 32.561 

39.23 - 49.03 (400 - 500) 128.94 - 36.181 

34.32 - 44.13 (350 - 450) 125.32 - 32.561 

44.13 - 53.94 (450 - 550) 132.56 - 39.791 

34.32 - 44.13 (350 - 450) 125.32 - 32.561 

29.42 - 44.13 (300 - 450) 121.71 - 32.561 

24.52 - 34.32 (250 - 350) [ I  8.09 - 25.321 

29.42 - 44.13 (300 - 450) 121.71 - 32.561 

24.52 - 29.42 (250 - 300) [ I  8.09 - 21.711 

156.91 - 196.13 (1  600 - 2000) [ I  15.76 - 144.701 

t 

68.65 - 98.07 (700 - 1000) [50.65 - 72.351 

147.10 - 196.13 ( 1  500 - 2000) [ I  08.53 - 144.701 

Standard 

Standard 

Standard 

25.7 (1 .012) 

23 (0.91) 

102 (4.02) 

Replace if any clearance in coil exists. 

20 (0.79) 

17 (0.67) 

79 (3.1 1 ) 

Replace if any clearance in coil exists. 

5.0 (0.197) 

I . O  (0.039) 

0.1 25 (0.00492) 

254 (1 0.00) 

256 (10.08) 

117.68 - 156.91 (1200 - 1600)[86.82 - 115.761 

11 7.68 - 147.10 (1  200 - 1500) 186.82 - 108.531 

t - 
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Front brake (2.3 ton series) 

Hold down spring free length mm (in) 

Actuator spring free length mm (in) 

Anchor to shoe spring free length mm (in) 

Strut to she spring free length mm (in) 

Adjuster spring free length mm (in) 

Brake lining thtckness mm (in) 

Wheel cylinder to piston clearance mm (in) 

Brake drum inside diameter mm (in) 

Standard 
- 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Limit 

Standard 

Limit 

31.3 (1.232) 

28.2 (1.1 10) 

1 24.5 (4.902) 

Replace if any clearance in coil exists. 

106 (4.17) 

Replace if any clearance in coil exists. 

23 (0.91) 

20 (0.79) 

86 (3.39) 

Replace if any clearance in coil exists. 

7.0 (0.276) 

2.0 (0.08) 

0.145 (0.0057 1 ) 

310 (1 2.20) 

31 2 (1 2.28) 

Parking brake 

Parking brake operating force 
(measured at center of lever knob) 

N (kg) [Ib] 

Standard 

Standard 

1 ton series 

2.3 ton series 

147 - 196 (1 5 - 20) [33 - 441 

196 - 245 (20 - 25) [44  - 551 

Brake pedal 

145 - 150 (5.71 - 5.91) 

5 - 10 (0.20 - 0.39) 

70 (2.76) or more 

1 - 2 (0.04 - 0.08) 

1 - 2 (0.04 - 0.08) 

0 - 1 (0  - 0.04) 

145 - 150 (5.71 - 5.91) 

3 - 5 (0.1 2 - 0.20) 
- 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Brake pedal height 
(from toe board: with pad) mm (in) 

Brake pedal play mm (in) 

Brake pedal depressed height 
(with pad) mm (in) 

Push rod play mm (in) 

Inching pedal height 
(from toe board: with pad) mm (in) 

lnchlng pedal play (reference) mm (in) 

1 ton series 

2.3 ton 
series 

Clutch model 

Torque 
converter 

model 
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MATERIAL HANDLING SYSTEM 

Tightening torque Unit: N.m (kg-cm) [ft-lbl 

MAST 

68.65 - 88.26 (700 - 900) 150.65 - 65.121 

147.10 - 186.33 (1 500 - 1900) 11 08.53 - 137.471 

166.71 - 205.94 (1 700 - 21 00) [ I  23.00 - 151.941 

1 17.68 - 137.29 (1  200 - 1400) L86.82 - 101.291 

7.85 - 11.77 (80 - 120) 15.79 - 8.681 

14.71 - 19.61 (150 - 200) 110.85 - 14.471 

Brake drum set nut 
(hub bolt set nut) 

Natural drop test 

Natural drop mm (in) 

1 ton series 

2 ton series 

3 ton series 

Mast adjustment (V mast) 

Standard 

Standard 

Standard 

Mast 
'Oilers 

Lift 
bracket 
rollers 

Standard 

Standard 

Standard 

Backing plate self lock nut 

90  (3.54) or less 

t 

t 

1 ton series 

2 ton series 

3 ton series 

Natural forward tilt test 

Wheel cylinder set bolt 

Standard 

Standard 

Standard 

Natural forward tilt mm (in) 

Inner mast roller 
clearance mm (in) 

Outer mast roller 
clearance mm (in) 

Middle and lower lift roller 
clearance mm (in) 

Side roller clearance 
mm (in) 

1 ton series 

2.3 ton series 

Mast strip to  inner mast clearance 
mm (in) 

- 

Mast strip thickness mm (in) 

1 ton series 

2 ton series 

3 ton series 

Standard 

Standard 

Standard 

Standard 

Oil leak test 

0 - 0.8 ( 0  - 0.031) 

t 

t 

0 - 0.6 ( 0  - 0.024) 

Standard 

Limit 

Standard 

Standard 

Standard 

Lift cylinder oil leak amount cc (cu-in) 

Tile cylinder oil leak amount (total for lift and tilt) cc (cu-in) 

0.5 - 1 .O (0.020 - 0.039) 

1.5 (0.059) 

Fork 

30 (1.18) or less 

45 (1.77) or less 

T 

Fork front end misalignment mm (in) 

Standard 

Standard 

16 (0.98) or less 

32 (1.95) or less 

Limit 10  (0.39) 
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CYLINDERS 

Tightening torque Unit: N - m  (kg-cm) [ft-lbl 

Mast support cap set bolt 

Back rest set bolt 

Chain adjusting nut 

Standard 

Standard 

Standard 

Lift cylinder 

68.65 - 107.87 (700 - 1 100) L50.65 - 79.591 

99.54 - 184.86 (101 5 - 1885) L73.44 - 136.381 

49.03 - 78.45 (500 - 800) L36.18 - 57.881 

Piston rod outside diameter mm (in) 

1 ton series 

2 ton series 

3 ton series 

1 ton series 

2 ton series 

3 ton series 

1 ton series 

2 ton series 

3 ton series 

V 
SV 

FSV 

FV 

L ~ f t  cylinder bore mm (in) 

Lift cylinder bore mm (in) 

Front l i f t  cylinder (FV-FSV) 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

Standard 

Limit 

35 (1.38) 

34.92 ( 1.3748) 

40 (1.57) 

39.92 (1.5717) 

45 (1.77) 

44.92 (1.7685) 

32 (1.26) 

31.92 (1.2567) 

35 (1.38) 

34.92 (1.3748) 

40 (1.57) 

39.92 (1.571 7) 

45 (1.77) 

45.20 (1.7795) 

50 (1.97) 

50.20 (1.9764) 

55 (2.17) 

55.35 (2.1791 

1 ton series 

2 ton series 

3 ton series 

Standard 

Limit 

Standard 

Limit 

Standard 
- 

Limit 

85 (3.35) 

85.40 (3.3622) 

90 (3.54) 

90.40 (3.5591 ) 

105 (4.13) 

105.40 (4.1496) 
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Piston rod outside 
diameter mm (in) 

Standard 
- 

Limit 

Standard 

Limit 

Standard 

Limit 

1 ton series 

2 ton series 

3 ton series 

70 (2.76) 

69.91 (2.7524) 

75 (2.95) 

74.91 (2.9492) 

85 (3.35) 

84.90 (3.3425) 

Tilt cylinder 

Cylinder bore mm (in) 

Piston rod outside diameter mm (in) 

Piston rod bend mm (in) 

Standard 

Limit 

Standard 

Limit 

Limit 

70.0 (2.756) 

70.35 (2.7697) 

30.0 (1.181) 

29.92 (1.1780) 

1 .O (0.039) 

Tightening torque Unit: N.m (kg-cm) [ft-lbl 

Lift cylinder cover 

Flow regulator valve 

Safety down valve 

Standard 

Standard 

Standard 
- 

284.39 - 421.69 (2900 - 4300) [209.82 - 31 1.1 1 I 
58.84 - 68.65 (600 - 700) 143.41 - 50.651 
29.42 - 39.23 (300 - 400) [21.71 - 28.941 

343.23 - 441.30 (3500 - 4500) l253.23 - 325.581 
284.39 - 343.23 (2900 - 3500) t209.82 - 253.231 
60.90 - 1 1  3.17 (621 - 1 1  54) L44.93 - 83.491 

284.39 - 421.69 (2900 - 4300) [209.82 - 31 1. 1  1 I 

Front lift cylinder rod guide 

Tilt cylinder piston castle nut 

Tile cylinder rod joint set bolt 

Tilt cylinder cover 

Standard 

Standard 

Standard 

Standard 
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-- - 

OIL PUMP 

OIL CONTROL VALVE 

Oil pump ASSY (5K.4Y.1 DZ) 

Bushing inside diameter mm (in) 

Bushing axial length mm (in) 

Gear shaft outside diameter mm (in) 

Body inside surface flaw depth mm (in) 

Oil control valve 

Limit 

Limit 

Limit 

Limit 

19.123 (0.75287) 

26.41 1 (1.03980) 

18.935 (0.74547) 

0.1 (0.004) 

Oil pump ASSY (22) 

Relief set pressure 
kPa (kg/cm2) (psi) 

Bushing inside diameter mm (in) 

Side plate thickness mm (in) 

Gear shaft outside diameter mm (in) 

Body inside surface flaw depth mm (in) 

1 ton series 

2.3 ton series 

1 ton series 

2.3 ton series 

Lift 

Tilt 

Limit 

Limit 

Limit 

Limit 

Standard 

Standard 

Standard 

Standard 

22.23 (0.8752) 

2.70 (0.1 063) 

21.95 (0.8642) 

0.1 5 (0.0059) 

17 160 ( 1 75 +:) 12490 +Lo] 
181 4 0  + (1 8 5  + ) (2630 + iO) 
1 1770 (1 20  + ) (1 7 1 0  +Lo] 
1471 0 (1 50 +: ) 12 130 +Lo] 
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rn (GASOL INE)  
I r 

FUEL CUT I 
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