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FOREWORD

This manual covers the service procedures of the TOYOTA FORKLIFT
7FGF/7FDF15 ~ 30 series. Please use this manual for providing quick, cor-

rect servicing of the corresponding forklift models.

This manual deals with the above modeis as of June 1999. Please under-
stand that disagreement can take place between the descriptions in the manual
and actual vehicles due to change in design and specifications. Any change
or modifications thereafter will be informed by Toyota Industrial Equipment

Parts & Service News.

For the service procedures of the mounted engine, read the repair manuals

listed below as reference together with this manual.

(Reference)

Repair manuals related to this manual are as follows:

TOYOTA INDUSTRIAL EQUIPMENT 4Y ENGINE
REPAIR MANUAL (No. CE602-2)

TOYOTA INDUSTRIAL EQUIPMENT 1DZ-Il ENGINE
REPAIR MANUAL (No. CE618-2)

TOYOTA INDUSTRIAL EQUIPMENT 2Z ENGINE
REPAIR MANUAL (No. CE625-3)

TOYQOTA INDUSTRIAL EQUIPMENT 7FGF/7FDF15-30
REPAIR MANUAL SUPPLEMENT (No. CE033)

TOYOTA Material Handling Company

A Division of TOYOTA INDUSTRIES CORPORATION
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VEHICLE MODEL
Ciassification
Vehicle Modei Transmission Type Engine
Series Model
42-7TFGF15 TiC 4Y (Gasoline
1.5 ton model
02-7FDF15 T/C 1DZ-l Diesel
1 ton series
42-TEGF18 TiC 4y Gasoline
1.75 ton mode!
02-7FDF18 TIC 1DZ- Diesel
42-7TFGF20 TIC 4Y Gasoline
2.0 ton model 62-7TFDF20 TIC 1DZ-H
Diesel
02-7FDF2¢ TIC 2Z
2 ton series
42-7FGF25 T/C 4Y Gasoline
2.5 ton model 62-7TFDF25 TIC 1DZ-l
Diesel
02-7FDF25 TiC 2z
02-7FGF30 TIC a4y Gasaline
3 ton series | 3.0 ton model 62-7FDF30 TIC D241
Diesel
02-7FDF30 TIC 27
1351 02-7TFGJF35 T/C 4y Gasoline
ot J3.5 ton model
02-7FDJF35 TiC 2Z Diesel
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FRAME NUMBER

Frame No. Punching Position

Punching position

Series Engine Vehicle model Punching format
42-7FGF15
4y 407FGF18®10011
, 42-7TFGF18
1 ton series
02-7TFDF15
1DZ-I 7FDF18®10011
02-7FDF18
42-7TFGF20
4y 407FGF25®10011
42-TFGF25
02-7FDF20
2 ton series 2 7FDF25®1001
02-7FDF25
62-7FDF20
1DZ- 607FDF25®10011
62-7TFDF25
02-7FGF30
4y TFGJF35@10011
02-7TFGJF35
3 ton, J3.5 ton series 02-7FDF30
74 7FDJF35®10011
02-7FDJF38
1DZ- 62-7FDF30 607FDF30®10011
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HOW TO USE 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 illustration.

Pattern B: Explanation of operation procedure by indicating step numbers in one illustration, fol-
lowed 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 (kgf-cm) [ft-Ibf]

e When a part requiring tightening

Step Nos. are partially sometimes
omitted in illustrations.

torgue instruction is not indicated in
the illustration, the part name is de-
scribed in the illustration frame.

AT= 46.1 ~ 48,1
M (470 ~ 490}

[34.0 ~ 35.5]

Disassembly Procedure
1
2
3
Point Operations Explanation of key point for operation with an illustration

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

[Point 2]
Inspection: Measure the bush inside diameter,

Limit: 19.12 mm (0.7528 in)

Remove the cover. [Point 1]
Remove the bushing [Point 2] € Operation explained later

Remove the gear.

©
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part name.

The number at the right shoulder of each
components figure indicates the Fig. num-
ber in the parts catalog.

0-6
2. How to read components figures (Example)
(1) The components figure uses the illustration :
in the parts catalog for the vehicle modael. i __3_201__ -
Please refer to the catalog for checking the l j
FIG number in parts catalog

3. Matters omitted in this manual

(1) This manual omits description of the following jobs, but perform them in actua! operation:
(® Cleaning and washing of removed parts as required
@ Visual inspection (partially described)

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

Note:

Important items of which negligence may cause accidents, or matters in operation procedure
requiring special attention.

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

ABBREVIATIONS
Abbreviation (code) Meaning Abbreviation {code) Meaning
ASSY Assembly SAS System of active stability
LH Lefthand 88T Special service tool
LLC Long life coolant STD Standard
M Manual transmission T= Tightening tarque
NMR No-load maximum e Torque copvgrter &
speed transmission
oPT Option 00T Number of teeth (O O)
uss Undersize
0/S Cversize
W/ With
PS Power steering
RH Right hand L Less
Society of Automotive
SAE Engineers (USA)
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OPERATIONAL TIPS

1. Safe operation
(1) After jacking up, always support with wooden blocks or rigid stands.
(2) When hoisting the vehicle or its heavy component, use wire rope(s) with a sufficient reserve in load
capacity.
{3) Always disconnect the battery terminal before the inspection or servicing of electrical parts.

2. Tactful operation

(1) Prepare the mechanic tools, necessary measuring instruments (circuit tester, megger, oil pressure
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 vaive, use clean tools and
operate in a clean location.

(8} Foliow the described procedures for disassembly, inspection and reassembly.

(6} Replace, gaskets, packings and O-rings with new ones each time they are disassembled.

(7} Use genuine Toyota parts for repltacement,

(8) Use specified bolts and nuts. Observe the specified tightening torque at the time of reassembly.
Tighten to the center of the specified tightening torque range.
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. Disposal of waste fluid, ete.
When draining waste fluid from the vehicle, receive it in a container.
If any oil, fuel, coolant, oil filter, battery or other harmful substance is directly discharged or scrapped
without permission, it will either adversely affect human health or destroy the environment. Always
sort waste fluids, etc. and treat them properly by requesting disposal by specialized companies.

5. Jack up points
A‘L{/’\/ [ ] . Jack up points are provided in the front and rear portions
of the vehicle. Always apply jacks at the jack up points.

N

Front side:
© A circular groove to accept a screw jack is provided un-
] % der the front side of the frame.
; When a garage jack is used, jack up at the bottom sur-

:@:_‘ : face of the frame.
For screw jack

Rear side:

\\ m A circular groove to accept a screw or garage jack is
provided at the bottom surface of the counterweight.

=

t
1
]
!

AN
IREE]

For screw jack \4@“\/
For garage jack
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HOISTING THE VEHICLE

When hoisting the vehicle, sling with wire rope(s) at the mast
hook holes and the rear side of the head guard.

Slinging at the head guard is done in two ways.

Method A:
Sling after removing the head guard seat.

Method B:
Carefully sling so as not to damage rear combination lamps.
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CIRCUIT TESTER

Circuit testers are available in both the analog and digital types. They should be used selectively according

to the purpose of measurement.

Analog type: This type is convenient for observing movement during operation, but the measured value
should only be used for reference or rough judgement.

Digital type:  Fairly accurate reading is possible, but it is difficult to observe the variation or movement.

1. Difference in measurement results with the digital type and analog type
* The result may be different between measurements with the analog type and digital type.
Always use a circuit tester according to its operation manual.
Cautions when the polarities are different between the analog type and digital type are described
below.

(1) Analog circuit tester

Measurement result example
Tester range: kQ range

Forward direction Reverse direction

Analog type
Continuity exists
Forward
& 11 kQ2
Nao continuit
P Reverse Y
[ve}
(2) Digital circuit tester
Measurement result example
Forward direction Reverse direction Tester range: MQ range
Digital type
= No continuity
Forward
1
? @L Continuity exists
Reverse
2 MQ
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2.

Difference in result of measurement with circuit tester

The circuit tester power supply voltage depends on the tester type. 1.5V, 3.0 V or 8.0 V is used.
The resistance of a semiconductor such as a diode varies with the circuit tester power supply voltage.
The diode characteristics are shown in the figure below.

(mA) g
/ |
5 i
= [
£ 4 I / |
a3 | | Germanium [
T 4 diode /
@ 7 -1
g I
£ 2 Siicon diode
1 /1/ f
T -
01 02 03 ¢4 05 0868 07 08
Forward voltage (V3
3.

The resistance values of the same semiconductor mea-
sured with two types of circuit testers having different power
supply voltages are different.

This manual describes the results of measurement with a
circuit tester whose power supply voltage is 3.0 V.

Difference in measurement result by measurement range (analog type)
In the analog type circuit tester, changing the measurement range switches over the internal circuit to
vary the circuit resistance. Even when the same diode is measured, the measurement result varies

with the measurement range.

Current flow

Resistor Meter

F-2
Variable resistor

Range: x 10

Range: x 1
—=®
©

Power source: 1.5 V

Resistor
—W—

(SW1)

Resistor
— W —

{SW2)

Always use the range described in the repair manual for
measurement.
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STANDARD BOLT & NUT TIGHTENING TORQUE

Standard boit 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

IDENTIFICATION BY BOLT SHAPE

IDENTIFICATION BY PART NO.

Shape and class Class Hexagon head bolt
4=4T
5=5T
(,\) Bolt head No. 6=6T Parts No.
Hexagon ~ ;:Q 91611-40625
head boit L Length (mm)
Diameter {mm)
No mark 47 cl
ass
Hexagon No mark 47 B
flange bolt il Diameter
Hexagoh 00 Two protruding 5T Length
head bolt lines
Hexagon ' Two protruding 6T
flange boit lines
- Stud bolt
Hexagon t Three protruding 7T
head bolt . lines
' Part No.
Hexagon Four protruding - 92132 -““Q“@Li
head bolt lines Length (mm)
Diameter (mm)
Welded bolt @ aT Class
-
! Diameter
No mark 47
Stud bolt Length
% Grooved 67
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TIGHTENING TORQUE TABLE

Specified torque
Class Diameter Pitch Hexagon Bm Hexagon E_
mm mm head bolt flange bolt
Nm | okghem Tt Nm [ kgtem T fedof
6 1.0 54 55 | 48in-Ibf 59 | 60 | 52in-Ibf
8 1.25 13 § 130 : 9 14 { 145 : 10
. 10 1.25 25 | 260 | 19 28 | 200 | 2t
12 1.25 47 | 480 | 35 53 | 540 | 39
14 15 75 | 760 | 55 83 | 850 | &1
16 1.5 13 | 150 | 83 — i NUR
6 1.0 6.4 | 65 | 56in-bf 75 | 75 | 85in-Ibf
8 1.25 16 : 160 | 12 18 s g3
- 10 1.25 2 3% i 24 36 } 360 ; 26
12 1.25 59 | 600 | 43 65 | 670 | 48
14 15 91 | 90 | 67 00 | 1050 | 76
16 1.5 137 Poo1400 | 101 157 I 1800 | 116
6 1.0 78 i 80 | 69in-Ibf 88 | 90 | 78in-Ibf
8 125 19 1 qes | 44 21 | o5 | 18
- 10 1.25 38 : 400 ; 29 43 : 440 ! 32
12 1.25 72 730 53 9| 810 | 59
14 15 Mo | 100 | 80 123 | 1250 | 90
16 15 170 | 1750 | 127 191 | 1950 | 141
6 1.0 14 | 110 | 8 12 ! 120 | 9
8 125 5 1 20 | 10 28 | 200 | 21
- 10 1.25 52 i 530 : 38 58 I 590 } 43
12 1.25 % | 90 | 70 108 | 1050 | 76
14 15 147 | 1500 {108 167 | 1700 | 123
16 15 226 | 2300 | 166 - — | =
6 1.0 12 ] 125 | 9 14 | 145 | 9
8 1.25 20 | 300 | 2 32 | 330 1 24
o 10 1.25 61 : 620 : 45 68 ; 690 : 50
12 1.25 108 1100 | 8o 23 1250 | 90
14 1.5 172 1780|127 19 | 2000 | 145
16 1.5 265 | 2700 | 195 209 | 3050 | 221
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PRECOAT BOLTS

(Bolts with seal lock agent coating on threads)

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

| {a) Afteritisremoved.

Seal lock agent {(b) When the precoat bolt is moved (loosened or tight-

ened) by tightness check, efc.

Note:

For torque check, use the lower limit of the allow-
able tightening torque range. If the bolt moves, re-
tighten 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} Perfectly dry the washed parts by air blowing.
(3) Coatthe specified seal lock agent to the threaded por-
tion 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.
Nominal diameter Standard tightening torque N-m (kgf-cm) [ft-Ibf]} Hose inside

of screw Standard Tightening range diameter mm (in)

7116~ 20UNF 25 ( 250)f 18.1] 24~ 26( 240~ 270)[17.4~ 19.5) 6{0.24}

9/16 — 18UNF 49 ( 500){ 36.2] 47 ~ 52 ( 480~ 530)[34.7~ 38.3] 9 (0.35)

3/4— 16UNF 59 ( 600)] 43.4] 56~ 62( 570~ 630)[41.2~ 45.6] 12{0.47)

7/8 — 14UNF 59 ( 600)[ 43.4] 56~ 62 ( 570~ 630)[41.2~ 45.6] 12 (0.47), 15 (0.59)
14116 — 12UNF | 118(1200)[ 86.8} 112 ~ 123 (1140 ~ 1250) [82.5 ~ 90.4] 19(0.75)
146116 — 12UNF 137(@400) [101.3] 130 ~ 144 {1330 ~ 1470) [96.2 ~ 106.4] 25{0.98)

PF1/4 25( 250)] 18.1} 24~ 26( 240~ 270)[17.4~ 19.5] 6 (0.24)
PF3/8 49 ( 500){ 36.2] 47 ~ 52 ( 480~ 530)[34.7~ 38.3] 9 (0.35)
PE1/2 59 ( 600)[ 43.4] 56~ 62( 570~ 630)[41.2~ 45.6] 12(0.47)
PF3/4 118 (1200) [ 86.8} 112 ~ 123 (1140 ~ 1250) [82.5 ~ 90.4] 19(0.75)
PFA1 137 (1400) [101.3] 130 ~ 144 (1330 ~ 1470) [86.2 ~ 106.4] 25(0.98)
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WIRE ROPE SUSPENSION ANGLE LIST

Compres- | Suspension

Compres- | Suspension

Lifting angie Tension Lifting angle Tension

sion method sion method

0° 1.00 time 0 time = o0° 1.41 time 1.00 time 90°

b:\{\ I

2t ~

‘ 30
o . . & o . .

30 1.04 time 0.27 time g 120 2.00 time 1.73 time 120°
- 'L

(3

60° 1.16 time 0.58 time

SAFE LOAD FOR EACH WIRE ROPE SUSPENSION ANGLE  Unit: N ¢tf) [Ibf]

Single-rope . .
Rope Cutting suspension Two-rope suspension Four-rope suspension

diameter load = = 5 A 3 = = - ~

G 0 30 60 S0 0 30 60 80
6mm 21380 3040 6080 5880 5200 4310 12160 11770 104G0 8630
(0.24 in) (2.18) (0.31) (0.62) (0.6} (0.53) (0.44) {1.24) {1.2) (1.08) (0.88)
' [4807] [683.6] [1367] [1323] [1169] f970] [2734] [2648] [2337] [1940]
8 mm 31480 4410 8830 8530 7650 6280 17650 17060 15300 12550
(0.32 i) (3.21) (0.45) (C.9) (0.87} (0.78) (0.64) (1.8) (1.74) (1.56] (1.28)
' [7078] [992.3] [1985] [1918} {1720] [1411] [3868] {3937} [3440] [2322]
10 mm 49230 6960 14020 13440 11770 9810 27460 26480 23540 1961C
(0.4 in) (5.02) (0.71) (1.43) (1.37) {1.2) (1.0) (2.8) 2.7) (2.4) (2.Q)
' [11.69] [1565.6] [3153] [3021] [2646] [2205] [6174] [5954] [5292} (4410}
125 mm 76880 10880 21570 21280 18830 14710 43150 41180 37270 29420
(O' 5 in) {7.84) {1.12) 2.2} {2.1) (1.9) (1.5} (4.4) (4.2) {3.8) (3.0}
' [17387] [2469.5] [4851) [4631) [4190] [3308] [9702] [9261] [8379] [6615]
14 mm 96400¢ 13730 27460 26480 23540 18630 54920 52960 47070 37270
(0.56 in) (9.83) (1.4) (2.8) (2.7 (2.4) {1.9) {56} {5.4) (4.8) (3.8)
' [21675] [3087] {6174} [5954] [6262] [4190] [12348] | [11907] | [10584] [8379]
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COMPONENTS WEIGHT
Component Weight kg (Ib)
4Y 134{ 295)
Engine 1DZ-l 176 ( 388)
2z 240( 529)
_— ~2003.10: 124 ( 273)
Transmission TIC 200310~ 73 ( 161)
1.5 ton model Approx. 745 (1640)

Counter weight

1.75 ton modet

Approx. 880(1940)

2.0 tcn model Approx. 1150 (2540)
2.5 ton model Approx. 1480 (3260)
3.0 ton model Approx, 1800 (3970)

J3.5 ton modet

Approx. 2130 (4700)

V mast ASSY L/backrest and fork
{with lift cylinder, max_ lifting height:
3000 mm {118 in))

1 ton series Approx. 410 ( 200)
2 fon series Approx. 505 (1110)
3 ton series Approx. 570 (1260)

J3.5 ton series

Approx. 680 (1500)
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RECOMMENDED LUBRICANT QUANTITY & TYPES

Description Application Quantity  #{US gal) Classification Type
Motaor oil
SAE3D
_ AP {SAEZ20 in cold area)
Gascline | 4Y 4.6(1.08)
SH. SJ SAE20W-40
_ (SAE10W-30 in cold
Engine area)
ADZ4! 7.9(2.00) Dieset engine oil
' R AP SAE30 (SAEZ0In
Diesel CE. CF cold area)
o 9.0(2.38) SAE10W-30
Transmission TiIC 9.0(2.38) ATF GM Dexron® 1)
1 ton series 6.3 (1.66)
_ . 2 ton series 6.6(1.74) API Hypoid gear oii
Differentiat 4 GL-5 SAEB5W-90
3 ton series,
J3.5 ton series 7.7(2.08)
o Attached Table 1 SO oo
Hydraulic oll Hydraulic oil volume VGaD Hydrautic oil
1 ton series 45(11.9)
Fuel tank — —
Cther series 65(17.2)
Froper quantity
Brake line All models Reservoir Tank e S%%E:O:i
0.2(0.05)
o MP grease
Chassis parts All models Proper quantity _ ¢ Molybdenum
disulfide grease
e [L.C 30-50% mixture
(for winter or all-
Coolant {excluding season)
reservoir tank) Attached Table 2 Coolant volume LLc o Coolant with rust-
inhibitor {for spring,
summer and
autumn)
Coolant (Reservoir Tank) | All models v.6(0.16) ) T
{at Full fevel)
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Attached Table 1 Hydraulic oil volume [V mast, max. lifting height 3000 mm (118 in)}

Unit: £{US gal)

Model 1ton series 2 ton series 3 ton series J3.5 ton series
4Y engine models 28(7.4) 35(9.2) 36(9.5) 36 (9.5)
10Z-ll engine models 28(7.4) 35(9.2) 36(9.5)
2Z engine models / 40 (10.6) 41{10.8) 41(10.8)

Note:

Since the hydraulic oil volume varies with the mast specification, be sure to check finally with the

level gauge.

Attached Table 2 Coolant volume

Unit: £(US gal)

Engine 1 ton series 2 ton series 3 ton series J3.51ton series
4y 7.4(1.95) 9.3(2.46) 9.5(2.51) 9.5(2.51)

1DZ-l 5.9(1.58) 8.3{(2.19) 8.2 (2.18) /f”’”f/
2Z //,/ 9.0(2.37) 8.8(2.32) 8.8{2.32)
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1 2 2 1
14 1 I—€)— 2
13 7 J 1 -— 14
s —@) | D 18
0 :
O (o)
4 )
\.6 | — 1_/ 12
5 (5) O g ()— 15
10 4 Ao 8
. 7 R 9
? - —® r
5 ARPS 0
h 7
;— H
\_ - T
v /
NG - )
(O inspection
@ Replacement
\17 MP grease 1 Inspect every 8 hours {daily)
(20 Engine ol Il inspect every 40 hours {weekly)
3 Hypoid gear ol i, Inspect every 250 hours (6 weeks)
@ Hydraulic oit V. Inspect every 1000 hours (6 monthly}
& Automatic transmission fiuid V. inspect every 2000 hours (annual)
6  Brake fluid
(7)  Molybdenum disulfide grease
1 Chain 10 Rear axle beam front pin
2 Differential 11 Rear axle beam rear pin
3 Front wheel bearing 12 Tilt steering locking mechanism
4 Brake master cylinder 13 Mast support bushing
5 Torque converter case 14 Tilt cylinder front pin
6  Rear whee! bearing 15 Propelier shaft
7 Steering knuckle king pin 16 Swing lock cylinder lower pin
8 Qil tank 17 Tie rod end pin
9 Engine crank case 18 Rear axle cylinder end pin
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PERIODIC MAINTENANCE
INSPECTION METHOD
I :Inspection. Repair or replacement if required.
M : Measurement. Repair or adjustment if required.
T : Retightening C: Cleaning L : Lubrication
* . For new vehicle *1: Flaw detector
\ Inspection Period Every Every Every Every
6 weeks 3months | 6 months { 12 months
Every Every Every Every
ltem 250 hours | 500 hours | 1000 hours | 2000 hours
ENGINE
Proper starting and abnormal noise ! o < -
Rotating condition at idiing M — = P
Rotating condition during acceleration M — “— o
Exhaust gas condition I « « «
Main body Air cleaner element C - - “~
Valve clearance M* M
Compression M
Cylinder head bolt loosening T
Muffler rubber mount [
PCV system | Clogging and damage in PCV valve and piping t “— « “
Govermor No-load maximum rpm M — “~ -
Qil leak | T - -
Sealen | Oillevel | . . .
Clogging and dirt of oil filter ! . - =
Fuel leak I - — —
Operation of carburetor link mechanism I - « -
Dirt and clogging of fuel filter and etement I +— “— —
Fuel system Injection timing M -
Injection nozzie injection pressure and M
spray status
Draining of sedimenter I P
Coolant level in radiator and leak i - o «
Rubber hose degradation f «— “— -
gf&iﬁ% Radiator cap condition I “— « “—
-an belt tension, looseness and damage I « « «—
Radiator rubber mount I
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inspection Period Every Every Every Every
6weeks | 3months | 6 months | 12 months
Every Every Every Every
ftern 250 hours | 500 hours | 1000 hours | 2000 hours
POWER TRANSMISSION SYSTEM
Leak i - “« “
Differential Qil level I - «
Bolt loosening T
teak I R — -
Fluid tevel I . “— -
Torque ggg(reant‘iansgs mechanism function and | - - -
converter &
transmission | Control valve and ciutch functions | - - -
Inching valve function | — ' - -
Stall and hydraulic pressure measurement M «
Loose joint T —
Propeller shaft | Looseness at spline connections |
and axte shaft | | 5oseness of universal joint |
Twisting and cracks of axle shaft i
DRIVE SYSTEM
Tire inflation pressure M o — -
Tire cuts, damage and uneven wearing I - < —
l.oose rim and hub nuts T - - -
Tire groove depth “ “— -
Metal chips, pepbl_es and other foreign | .« - -
Wheels matter trapped in tire grooves
Rirn, side bearing and disc wheel damage I T “— “
Abnormal s_ound and looseness of front : - - .
wheel bearing
Abnormal scund and looseness of rear wheel
bearing ! “ « «
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0-21
Inspection Period Every Every Every Every
6weeks | 3months | 6 months | 12 months
Every Every Every Every

item 250 hours | 500 hours | 1060 howrs | 2000 hours
Front axle Cracks, damage and deformation of housing I

Cracks, damage and deformation of beam I
Rearaxle Looseness of axle beam in vehicle " M

longitudinal direction
STEERING SYSTEM

Play and looseness ; — -
Steering whee)

Function | - — -

O leak | . . -
Steering vaive

Looseness of mounting T o - ¢

Qit leak ! “ - “—
Power Steering| Mounting and linkage looseness | o - e

Camage of power steering hose !

King pin looseness o < <
Knuckle

Cranks and deformation I
BRAKING SYSTEM

Play and reserve M “— — P
Brake pedal

Braking effect I « “— “—

Operating force [ - - «—
Parking brake | Braking effect [ - - “—

Rod and cable looseness and damage f “ ¢ «
Brake pipe L.eak, damage and mounting condition I . - «
Reservoirtank | Leak and fluid level I “— o -

Master
cylinder and
wheel cylinder

Function, wear, damage, leak and mounting

looseness
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inspection Period Every Every Every Every
Bweeks | 3months | 6months | 12 months
Every Every Every Every
tem 250 hours | 500 hours | 1000 hours | 2000 hours
Clearance between drum and lining M e — €
Wear of shoe siiding portion and lining |
Brake drum Drum wear and damage I
and brake Shoe operating condition I
shoe . .
Anchor pin rusting !
Return spring fatigue M
Automatic adjuster function {
Deformation, cracks and damage |
Backing plate _
l.oose mounting T
MATERIAL HANDLING SYSTEM
Abnormality of fork and stopper pin | - “ -
Misalignment between left and right fork
Forks ﬂngers { P £ o
Cracks at fork roct and welded part [t
Deformation and damage of each part and |
crack at welded part - “ -
Mast and lift bracket loosenass i “« “ «
Mast and lit | YVear and damage of mast support bushing I
bracket Wear, damage and rotating condition of
rollers « « -
Wear and damage of rofler pins I
Wear and damage of mast trip [ “ - o
Tension, deformation and damage of chain I - o -
Chain lubrication } — “— “—
Chain and _ ,
chain wheel Abnormality of chain anchor bolt | «— “ -
Wear, damage and rotating condition of
chain wheel ! - « «
Various Abnormality and motnting condition of each |
attachments | part < “« «
HYDRAULIC SYSTEM
Loosening and damage of cylinder mounting T “ «— o
Deformation and damage of rod, rod screw I
and rod end « « «
Cylinder . ‘
Cylinder operation I “— o -
Naturai drop and natural forward tilt M
(hydraulic drift) « “ «
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Inspection Period Every Every Every Every
6 weeks 3Imonths | 6 months | 12 months
Every Every Every Every

ftem 250 hours | 500 hours | 1000 hours | 2000 hours

Oit leak and damage I R <~ <

Wear and dama f pin and pin s I -
Cylinder ear and d ge of pin and pin support «— “ <

Lifting speed M - < ~

Uneven movement | - «— “—
Oil pump Cil teak and abnormal scund | - £ “—

Oil level and contamination I « “« -
Hydraulic ot | tank and oil strainer C -
tank

Oil leak i “ — —

Loose linkage ! - - —
Control lever

Operation I “— — —

Oil leak I <« <~ -
Oil controt Relief pressure measurement M
vahve

Relief valve and tilt lock valve functions ! o o -

Qil leak { — — —
I-Iyqraulic Deformation and damage | - « «
pining

Loose joint T — - -
ELECTRICAL SYSTEM

Cracks on distributor cap ! o “— -

Spark plug burning and gap { - “— —

Distributor side terminal burning I - o -
lgnition iming | myistributor cap center piece wear and I

damage < < -

Plug cord internal discontinuity !

Ignition timing M -
Starting motor | Finicn gear meshing status [ - “—
Charger Charging function I - “~ «—

Battery fluid level I “— <« -
Battery o

Battery fluid specific gravity M -
Electrical Damage of wiring harness i o «— -
wiring Fuses l . — -
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Inspection Period Every Fvery Every Every
bweeks | 3months | 6months | 12 months
Every Every Every Every
ltem 250 hours | 500 hours | 1000 hours | 2000 hours
Open-circuit in glow plug I —
Preheater o :
Open-circuit in intake heater I -
Engine stop- ) . . .
ping system Diesel engine key stop device function ! T o -
Filter [ -
DPF Muffler inline fiiter (for back pressure sensor) i «— <
DPF Valve C
SAFETY DEVICES, ETC.
Cracks at welded portion | «— . -
Head guard ,
Deformation and damage ! « —~ «—
Loosening of mounting T « “— “—
Back-rest ]
Deformation, crack and damage f o «— “—
Lighting . . -
system Function and mounting condition I - o “—
Hom Function and mounting condition ! “ - o
Direction . : .
indicator Function and mounting condition I « — -
instruments Functions I - - <
Backup buzzer] Function and mounting condition i - — —
Rear-viaw Dirt, damage [ - o “—
misror Rear reflection status I - - o
L.oosening and damage of mounting ! “— - “—
Seat
Seatbelt damage and function | “— — o
Damage and cracks of frame, cross
Body members, etc. !
Boltiooseness T
Functions | o - “—
Loosening and damage at sensor mounting |
portion « - «
Damage, deformation, oil leakage and |
SAS ioosening of the mounting of functional parts A A <
Loosening and damage of wire harnesses I “« - <
Lock cylinder accumulator performance I
Rusting and corrosion of load sensor I
Others Grease up L — . —
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PERIODIC REPLACEMENT OF PARTS AND LUBRICANTS

@ . Replacement

Catalytic muffler (OPT}

Interval Every Every Every Every
6weeks | 3months | Bmonths | 12 months
Every Every Every Every
ftem 250 hours | 500 hours | 1000 hours | 2000 hours

Engine oi ® - — “—
Engine oil filter &1 ® — o
Engine coolant {every 2 years for LLC) ® . -
Fuel filter ® “«
Torque converter oil L] «
Torque converter oil filter L] -
Differential cil ®
Hydraulic oil ® -
Hydraulic oil filter @ "1 ® -
Wheel bearing grease ®
Spark piugs @ .
Air cleaner element L
Cups and seals for brake master and wheel cytinders ®
Brake fluid ® -

Power steering hoses @2

Power steering rubbers parts P2

Hydraulic hoses &2

Brake fluid reservoir tank hose @2

Fuel hoses ® 2

Torque converter rubber hoses e

Chains @3

DPF Muffler filter (OPT) @3
DPF Muffler back pressure sensor inline filter (OPT) @ =

DPF Air cleaner (OPT) @2

SAS Swing lock cylinder 85
®

*1: for new vehicle  *2: Every 2 years

*3: Every 3 years

*5: kvery 10000 hours

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

4Y Engine

1DZ-ll Engine
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2Z Engine
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MAJOR SPECIFICATIONS
Gasoline Engines
e Engine 4Y (1-2 ton series) 4Y (3-J3.5 ton series)
Engine type Gasoline 4-cycle —
. inline 4 cylinders
Number of cylinders and arrangement longitudinal -
Caombustion chamber type Wedge type «
Valve mechanism OHV-chain-driven «—
. 81.0x86.0
Bore « stroke mm (in) (3.583 x 3.386) -
Total displacement cm? (in%) 2237 (136.51) “—
Compression ratio 8.8 -
Gasoline 40 (54)/2400 Gasoline 43 (68)/2600
Maximum power kW (PS)/rpm | Gasoline/LPG :35 {48)/2400 Gasoline/LPG 38 (52)/2600
LPG 37 (50)/2400 LPG 40 (54)/2600
Gasoline 162 (16.5)/1800
Maximum torque N'm (kgf-m}rpm | Gasoline/LPG :147 (15.0)/1600 .
LPG 1167 (16.0)/1800
Minimum specific fuel Gasoline 1272 (200)/2300
consumption @/kW-h (@/PS-h)rpm | Gasoline/L.PG :258 (190)/2400 -
LPG 12562 (185)/2400
Service weight kg (Ib) 134 (295) “«
No-foad maximum rpm pm 2600 2800
Diesel Engines
Engine 1DZ-I 1DZ-1 (2+3 ton -
ltem {1 ton series) series)
Engine type Diesel 4-cycle “ “—
Number of cylinders and arrangement lnl'gi;@g;ggfrs « “«
Combustion chamber type Whirl chamber type T Direct injection type
Valve mechanism OHV-gear-driven «— «—
: 86.0x107.0 98.0x 115.0
Bore x stroke mrm (i) (3.386 x 4.213) « (3.858 x 4.528)
Total displacement cm? (in%) 2486 (151.71) +— 3469 (211.69)
Compression ratio 21.5 — 18.6
Maximum power kW (PS)/irpm 43 (55)/12400 44 (60)/2600 49 (66)/2200
Maximum torgue N-m (kgf-m)/rpm 167 {17.04/1600 “— 216 (22.0)/1600
Minimum specific fuel
consumption g/kW-h (g/PS-hy/rpm 252 (185)11400 - 209 (164)/1600
Service weight kg (1b) 162 (357) e 212 (467)
No-load maximum rpm pm 2600 2800 2400

Note:
For 2:3 ton series 1DZ-li models equipped with vehicle speed control system (OPT), the spec.
figures and performance curve are same with those of 1 ton series 10Z-Hl models.
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ENGINE PERFORMANCE CURVES
4Y Engine {1-2 ton Series)

147N-m {15.0kgf-m)/1600rpm
) . 162N-m (16.5kgf-m)/1800rpm
Gasoling vehicle -
LPG only vehicle — . 157N-m (16.0kgf-m)/180Crpm
Gasoline and LPG vehicle -~~~ 4100 o
- 16 4160 §
----------------- =)
a 3 1 {140 =
W N 2l &
. 40kW (54PS)2400rpm 2
37kW (50PS)/2400rpm kgf_:;’N_’g
g 35kW (48PS)/2400rpm
N s
2w
Q
[# %
6wl
Q
=
g e
£ wl
|
] . ;
10 ’éESg/kW-h(‘iQOg}PS-h)IQéOOrpm o
104 2520KWh{1859/P S -h)/2400mm gPSh ghAFh 'ﬁ
2720+ h (200g/PS *hy2300rpm 20 150 o
w9
240 $omg k=S
. 2204200 =
_____ o 7
______ £ bios 5
Wl 5
[3)
L >
[ 0 14 7] I
Engine speed {rpm} X

4Y Engine (3-J3.5 ton Series)

162N-m (18,5kgf-m}1800rpm
157N-m (18,0kgf-m}1800rpm
147N-m {15.0kgf-m}/1600rpm

Gascline vehicle
LPG only vehicle ———
Gasoline and LPG vehicle -----.

@
_________________ % jie0 g
7 o W 10 8
KW askw (58PS)12600m0m 2 | &
ps 40KW (54PS)/2600rpm w0l §
. 38KW (52PS)/2600rpm kgf-m Nem
g
o or
[N
2
5 ®ra
£~
2
=] )
2 o
i
o A
1ok 258g/kW-+h (190g/P S n)/2400mm o
ot 2529/W-h {185g/PS-hY2400rpm . . =
TR (00GIP'S Y2300 gpszhsog"%"‘éh ‘E"
e
280 | 2o =
________ zo{ww  §
20 % g
Wing 2
. . T
S R - B . 1 &
X108

Engine speed (rpm)




www.truck-freeworkshop.com

1-6

1DZ-Il Engine (1 ton Series)

187N'm (17.0kgf-m)/1600rpm

Engine speed (rpm)

kgf-m N'm
7 s
B fiss g
B s 2
3=
KW Yo 8
or B Jp @
®r o 40kW (55PS)/2400rpm
.o
3 ©
<
[=R
[}
44
& BF g
=
@
=
o
=
W oF
2
® Ei
10l oFSh ghwh 5
0 =
w2
o
20 c
252gN=h (185/PS +h)/1400rpm w8
L 1 1 i (] g
6 4 18 z 3 @
Engine speed (rpm) xao?
1DZ-lt Engine (2-3 ton Series)
167N-m (17.0kgf-m)/1800rpm
kgf-m N-m
7 Les
6 Jiss %,).
5 [ 2
&
KW " s g
wr B s
44kW (60PS)/2600rpm
e{)_
. Of
3]
= 0
Q
(s X
[14]
4
2 T o
']
[
2 ol
Wl
2
o 9PSh s
210 pi
1ok gk
™ .om &
g
190 X0 2
250 ©
252/KW+h | 185g/PS -h)f1400mm L P 8
k L 1 1 i d:)
14 18 b7 » kY i
X1
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27 Engine

Engine horsepower

=

216N-m (22 .0kgf-m)/1600:pm

kgf-m N-m
B 4225
Z s
2 qzs
2 i
19
PS

185

M- A9KW (B6PS)/2200rpm

200/ W+ (154yPS - h)1600rmm

s 8
oPSh ghW-h
160 220
" 210
0 o

140 d4o0

Engine speed (rpm)

Shaft torque

Fuel consumption ratio
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ENGINE ASSY
REMOVAL.- INSTALLATION T = N-m (kgf-cm) [ft-Ibf]

Engine mounting nut T =53.9 ~ 99.0 (550 ~ 1010) [39.8 ~ 73.1]

End plate set bolt T = 49.0 ~ 78.5 {500 ~ 800) {36.2 ~ 57.9]

4Y: T = 56.9 ~ 64.7 {580 ~ 660) [42.0 ~ 47.7]

Drive plate set boit (for connecting engine crankshaft) {DZ-I1-2Z: T = 76.5 ~ 93.2 (780 ~ 950) [56.4 ~ 68.7]

Drive plate set bolt (for connecting torque converter) T=14.7 ~21.6 (150 ~ 220) [10.9 ~ 15.9]

Torque converter housing set bolt T =29.4-~44.1 (300 ~ 450) [21.7 ~ 32.6]
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Removal Procedure

~ ® o, I WM

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Remove the engine hood. (See p. 8-5.)

Remove the toe board.

Drain coolant.

Remove the battery and battery tray.

Remove the relay block and electrical parts plate set bolts to free them.
Disconnect the accelerator wire and fuel hose. [Point 1]

Diesel Vehicle:
Remove the sedimenter bracket set bolt to free the bracket.

Disconnect connectors and wiring harness clamps around the engine.
Disconnect the torque converter cooler hose. [Point 2]

Remove the radiator.

Disconnect the air cleaner hose.

Remove the oil pump set bolts to free the pump.

Disconnect the exhaust pipe.

Disconnect the wiring from the starting motor.

Remove the under cover.

Remove the cover plate.

Remove 6 drive plate set bolts.

Remove the engine ASSY mounting nuts.

Slightly hoist the engine. [Point 3]

Support the torque converter housing with wooden blocks.

Separate the torque converter housing and engine. [Point 4]

Remove the engine ASSY with drive plate and torque converter end plate.
Remove the drive plate.

Remove the torgue converter end plate.

Remove the starting motor.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
s Apply sealant (08833-76002-71 (08833-00080)) before tightening the drive plate set bolt (for con-

necting engine crankshaft).

s Bleed air from the fuel system after installation of the engine ASSY. (For diesel vehicle) (See p.

1-11.)
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Point Operations

[Point 1]

Removal:
Put a match marks on the fuel hose and the coupler.

[Point 2]

Removal:
Put a match mark on the radiator and torque converter

cooler hose,

[Point 3]

Removal-Installation:

SST 09010-20111-71 - D
09010-23320-71 (2

Removat:
Tentatively hoist up until the mounting bolt completely

comes out from the hole in the frame.

[Point 4]

Removal:
Use a straight-edge screwdriver for separation. If the fit-

=) A ting is too tight, change the SST hook position and adjust
the engine angle for easier separation.

3

4

J\t s i
ol 1 i o) =

-
NS b7 )=y s>t

Ry /
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AIR BLEEDING FROM FUEL SYSTEM
(DIESEL VEHICLE)

1. Operate the hand pump of the fuel filter until the pump
operating force becomes heavy.

ENGINE SPEED INSPECTION AND ADJUSTMENT

Note:

Warm up the engine, set the vehicle to the following conditions, and conduct inspection and ad-
justment.

Coolant temperature: 80°C {(176°F)} or more, engine oil: 70°C (158°F) or more, operating oil tem-
perature: 50°C {122°F) or more, auto choke in release state (4Y engine)

4Y ENGINE

Idling speed and idle up speed inspection and adjust-
ment

<Gasoline Vehicle>

1. Install the engine speedometer.

2. Disconnect the idle up actuator and inspect the idle up
speed.

Standard: 1000130 rpm
3. If the measured value is out of the specified range, ad-

just by turning adjusting screw B.
4. Connect the idle up actuator.

5. Check the idling speed.
Standard: 750"% rpm

6. If the measured value is out of the specified range, ad-
just by adjusting screw A.

7. If the speed is still higher after adjustment in 3 above,
adjust using the following procedure:
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(1) Ifthe auto choke cam is contacting although the cool-
ant temperature is as specified above, replace the
autc choke.

{(2) If the idle up actuator rod and adjusting screw B are
in contact with each other, turn adjusting screw B coun-
terclockwise.

<LPG/Gasoline or LPG>

B
[ 1. Install the engine speedometer.
2. Disconnect the idle up actuator and inspect the idle up
speed.
Standard:

LPG/Gasoline: 1000 £ 30 rpm

LPG/Gasoline

LPG: 1400 + 30 rpm

Actuator
hose

LPG (France spec.): 1400 % 30 rpm

C@ 3. Ifthe measured value is out of the specified
Actuator range, adjust by turning adjusting screw B.
hose Loosen the lock nut before adjustment in
case of the LPG engine vehicle (France

B spec.).

4. Connect the idie up actuator.

LPG {France spec.)

5. Check the idling speed.

Standard:
LPG/Gasoline: 750 *5°rpm
LPG: 800 *§’rpm
LPG (France spec.): 750 ' rpm
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6. Ifthe measured value is out of the specified range, make
adjustment according to the following procedure:

(1)  Make adjustment by turning the adjusting screw B {(LPG
vehicle) or C (LPG/gasoline vehicle).
(If less than the standard, turn the adjusting screw A
counterclockwise beforehand.)

(2) Slowly turn the adjusting screw A clockwise or coun-
terclockwise until the maximum speed is obtained.

(3) Determine the positions of adjusting screws B and C
by repeating steps (1) and (2) until the value obtained
in step {2) satisfies the standard.

(4) Slowly turn the adjusting screw A clockwise from (3)

to the position where the speed begins to drop, and
then turn it 45 degrees counterclockwise.

LPG (France spec.)

(1)  Make adjustment by turning the adjusting screw D (LPG
vehicle).

(if less than the standard, turn the adjusting screw E
clockwise beforehand.)

(2) Determine the position of adjusting screw D by re-
peating step (1) until the value obtained in step (1) sat-
isfies the standard.

{3) Slowly turn the adjusting screw E counter-clockwise
from (2} to the position where the speed begins to drop,
and then turn it 45 degrees clockwise.

No-load Maximum Speed Inspection-Adjustment

<Gasoline, LPG or LPG/Gasoline Vehicle>

1. Instali the engine speedometer,

2.  Inspect and adjust the no-load static maximum speed.
(1} Measure the speed when the accelerator pedal is fully

depressed.

Standard:

4Y engine:
1-2 ton series: .....cccvcveverennenn, 2600 £ 50 rpm
3-J3.5 ton series: ......coveiuenes 2800 £ 50 rpm

(2) If the measured value does not satisfy the standard,
make adjustment as follows:
Remove the seal and loosen the lock bolt.
Fully depress the accelerator pedal.
Turn the bushing for adjustment, while hoiding the
adjusting screw of the air governor immovable with
a straight-edge screwdriver.

OS]
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6.

3.

4,

Check and adjust relief down.
(1) Operate the tilt lever fully backward with the engine

(2)

S

B ©

running at the maximum speed, and measure the de-
crease in speed (relief down) upon full relief.

Standard: Within 300 rpm

If the measured value is out of the standard range,
make adjustment according to the following proce-
dure:

Turn the adjusting screw counterclockwise to de-
crease relief down.

Return the screw by 1/10 of a turn to eliminate twist-
ing of the spring in the air governor.

Adjust the no-load maximum speed.

Repeat steps (1), @ and @) until the measured value
satisfies the standard.

Check and adijust hunting.
(1) Check for hunting upon tilt refief at the no-load maxi-

mum speed,

(2} I hunting occurs a few times or more, make adjust-

@® @ ©

ment according to the following procedure:

Turn the adjusting screw clockwise by 1/2 of a turn
or more.

Return the screw counterclockwise by 1/4 of a turn.
Finally, turn it by 1/10 of a turn to eliminate twisting
of the spring in the air governor.

Adjust the no-load maximum speed.

Repeat steps (1) through @ until hunting occurs no
more,

Repeat adjustments in steps 2 to 4 until respective stan-
dards are satisfied.
Seal the lock bolt.
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1DZ-11-2Z ENGINE

tdie Speed Inspection-Adjustment
1. Install the engine speedometer.

2. Check the idle speed.
Standard: 750 * 25 rpm
3. Ifthe measured value is out of the standard, loosen the

lock nut and make adjustment by turning adjusting screw
A

No-load Maximum Speed inspection-Adjustment
1. Install the engine speedometer.
2. Inspect and adjust the no-load maximum speed.
(1) Measure the speed when the accelerator pedal is fully

depressed.
Standard:
1DZ-Il engine:
1 ton series: e, 2600 £ 50 rpm
Vehicle speed controi
system spec.. .............. 2600 £ 50 rpm
2.3 ton series: ..o 2800 £ 50 rpm
2Z engine: .....occeccevrenrenecnenns 2400 £ 50 rpm

(2) If the measured value does not satisfy the standard ,
make adjustment as follows:
(1 Remove the seal and loosen the lock nuf.
@ Make adjustment by turning adjusting screw B.
3. Check and adjust relief down.
(1) Operate the {ilt lever fully backward with the engine
running at the maximum speed and measure the de-
crease in speed (relief down) upon full relief.

Standard: Within 200 rpm

4. Seal the adjusting screws after the end of adjustment.
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AIR CLEANER
SPECIFICATIONS
Single (STD) Double (OPT)
Type Cyclone type -
Size 7-inch «—
Intake type Fresh air introduction type —
Quter: 18600 (2883)
Filtering area cm? (in?) 14600 {2263)
Inner: 510 (79.1)
Others With evacuator valve —
COMPONENTS

1703

02
; '-.1

[ gl
]

24

59

30

23 H
| ]
---J

]
*
1
huaw

1703-419A
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AIR CLEANER CLEANING-INSPECTION

1. Open the engine hood.
2.  Remove the element.

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

3. Clean the element.

(1) For ordinary cleaning, blow with compressed air {690
kPa (7kgf/cm?) [100 psi] or less] vertically along the
pleats from the inside of the element.

If heavily contaminated, washing is possible.

(2) Element washing method
Dissolve neutral detergent in tepid water (approx. 40°C
(104°F})) and immerse the element in it for about 30
minutes, Then, rinse the element well with clear wa-
ter. [Water pressure: 275 kPa (2.8 kgficm?) [40 psi] or
less]

After washing, naturally dry the element or dry the

element with 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 tip end of the evacuator valve and discharge
dust and dirt from the inside of the valve,

5. Inspect the element.

(1) After cleaning, place an electric bulb in the element to
inspect any damage in the element. If any pinhole,
tear or damage is found, replace it with a new ele-
ment.

6. Eklementreplacement
Replace the element after it is washed six times or gen-
erally at intervals of 12 months.

] 7. Install the element.
’ (1) Install the evacuator valve in the iliustrated direction.

Vehicle with
vehicle speed
control system -

Vehicle without
vehicle speed

controt system
7 50°
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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 modeis:
2942 + 284 Pa (300 + 30 mm H,0)
(22.1 £ 2.2 mmHg) [11.81 £ 1.18 in H,0]
[0.870 + 0.087 in Hg]: Conduction
Diesel modeis:
7473 £ 569 Pa (762 * 58 mm H,0)

RADIATOR
COMPONENTS

{56.0 £ 4.3 mmHg) [30.00 £ 2.28 in H,0]
[2.205 £ 0.169 in Hg]: Conduction

1603

oL
Ba—  F1611-40514

] |/ ?j:fgamm
Ji L FU ;
(? Lcﬁ—am—& o1 L

54 8o
1603-344A
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SPECIFICATIONS
Type Crossflow
Fin type Corrugated fin
Coolant capacity (in radiator) See the table below
Cap opening pressure kPa (kgficm?) [psi] 88+ 14.7(09+0.15){13+2.1]
Others Built in torque converter cooler (forque converter model}
COOLANT CAPACITY AND ANTIFREEZE TABLE Unit; £ (US gal)
LEC mixing LLC mixing .
Radiator amToOLIilt of ratio at 30% ratio at 50% rﬁiﬂ?:usait
capacity coolant (to-15°C (to-35°C xscyg
(5°F) (-31°F)) ’
4y 5(0.66) 4{1.95) 2(0.58) 3.7 (0.98) 0.4(0.11)
1ton series
1DZ- 5(0.68) .9{1.58) 8(0.48) 3.0(0.79) .3(0.08)
4Y 7(0.98) 3(2.46) 8(0.74) 4.7 (1.24) 5(0.13)
2 ton series 1DZA 7(0.98) 3(2.19) 5(0.66) 4.2(1.11) A4(0.11)
2z 7(0.98) 0(2.37) 2.7(0.71) 4.5(1.19) 5(0.13)
4y 3.7(0.98) 5(2.51) 9(0.77) 4.8(1.27) 5(0.13)
3 ton series 10241 7(0.98) 2(2.18) 5(0.68) 4.1(1.08) 4011
2Z 7(0.98) .8(2.32) 6{0.69) 4.4(1.18) 4011
4y 7(0.98) 5251 9(0.77) 48(1.27) 5 (0.13)
J3.5ton series
2 7(0.98) 8(2.32) 6 (0.69) 44(1.186) 4011

Note:
¢« The total amount of coolant dees not include the capacity of the reservoir tank.
¢ Reservoir tank capacity: 0.6¢ (0.16 US gal) (at FULL mark position)
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MUFFLER & EXHAUST PIPE
COMPONENTS

Gasoline model 1702

A
91651-40820
3y

<’ 20

a0 91611.41030
o
g >
42
91651-41040~q P 8
AE—GZ

-
22
cF
1702-357
Diesel model
ap AA
é /\é g——gwss-aoezu
e
%DX
. 20
91611.41030
91651-41040—@
20— ]
42——@ ’/l
91651-4104(}-——@ g NP
26—
40
5z 42—
Kh @\@
SN
.
22 ? ICATALYTIC)

1702-356
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REMOVAL-INSTALLATION

Note:

The muffier can be removed by either of the two methods shown below,
@ Remove the muffler after removing the counterweight.

(2> Remove the muffier after removing the radiator W/counterweight.
Here, method (1) is explained.

Removal Procedure

1 Remove the counterweight. (See p. 9-6.)
2  Disconnect the exhaust pipe.

3  Remove the muffler Whail pipe.

4  Disconnect the tail pipe from the muffler,

Installation Procedure

The installation procedure is the reverse of the removal procedure.

CATALYTIC MUFFLER MAINTENANCE

Replace the muffler ASSY every year (2000 hours) on either the gasoline or diesel engine vehicle.
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BATTERY
COMPONENTS
1901
1901-242
SPECIFICATIONS
Battery type list (The battery is selected according to the equipped engine.)
Engine 27
4Y 1021 27 (Two parallel
Specification 12-V batteries)
VALTA VALTA VALTA VALTA
StD B100D B308D B308D B208D x 2
oFT VALTA
High it
oy B208D
Battery type
VALTA VALTA VALTA
B100D B208D B308D

ltem

Voltage \ 12 “— «

20-hour rate capacity Ah 36 &0 75

Specific gravity of battery

fluid in use (at 20°C (68°F)) 1280 - “

Battery weight kg (Ib) 10.6 (23.4) 15.3(33.7) 19.3(42.6)
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INSPECTION

1. Inspect the battery fluid level.
(1) Inspect the battery fluid level and fill a distilled water if
insufficient. Do not overfill above the upper fluid limit,

2. Inspect 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 (68°F))

Caiculating equation

S$20 = St + 0.0007 (t-20)

520: Specific gravity converted to 20°C (68°F)
St: Measured specific gravity at t°C

t: Fluid temperature at the time of measurement

3. Inspect the battery terminals.
(1) If battery terminals are contaminated to white, clean
then and apply a thin coat of MP grease on terminals.

4. Install the battery terminals and the harness connecting
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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4Y

Stopper boit

V-BELT TENSION INSPECTION.
ADJUSTMENT

1.

Inspect the V belt tension.
Standard [Deflection when pushed with a force of

98N (10 kgf) [22 Ibf]]
8~13 mm {0.31~0.51 in)

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

SST 09216-76002-71
(SST 09216-00021)

4Y 294~490 N (30~50 kgf) [66~110 Ibf]
1DZ-1-2Z 324~559 N (33~57 kgf) [73~126 Ibf]

Adjust the V belt tension,

1D2Z-11-2Z:
Use a lever rod and move the aiternator for adjustment.

4Y:
Make adjustment by turning the adjusting bolt.
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ACCELERATOR PEDAL
COMPONENTS
2601
@i‘ﬁ}_m W /
Z/%‘Ac
S
B--gs
4Y 1DZ-0-22 o
$
BQ :; ‘ %31
ﬁﬁ.\@ §1611-40814
\:Euem :F - ) )
j & .
, -
91611-40616 AB“A@ w
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@

Gasoline engine vehicle
Stopper

INSPECTION-ADJUSTMENT

Note:

1.

Adjust the accelerator pedal switch after inspecting and
adjusting the accelerator pedal height.

Check the accelerator pedal height A (from the accel-
erator bracket to the top face of roller).

Standard (Reference):
Gasoline engine vehicle:

STD pedal A =68 mm (2.68 in}

D2 pedal A =68 mm(2.68in)
Diesel engine vehicle;

STD pedal A=71mm (2.80in)

D2 pedal A =68 mm (2.68 in}

If the measured value does not satisfy the standard,
make adjustment by turning the accelerator link stopper
bolt (1.

Inspect and adjust the accelerator wire play.
Standard: 5~7 mm (0.20 ~ 0.28 in)

If the standard is not satisfied, make adjustment at ac-
celerator wire bracket (3).

Adjust the stopper bolt 2 so that the accelerator pedal
comes into contact with stopper bolt 2 at the following
position:

Position where clearance B between the injection pump
tever (or carburetor throttle link) and maximum speed
adjusting screw (or stopper) is as shown below:

Diesel engine vehicle:
B=0~05mm(0~0.020in)

Gasoline engine vehicle:
B=0~20mm(0~0.079 in)

0 mm (0 in) clearance here means that the accelerator
pedal comes into contact with the stopper bolt at the same
time with establishment of the contact between the lever
(or carburetor throttle link) and adjusting screw (or stop-

per).

ACCELERATOR PEDAL SWITCH INSPECTION AND ADJUSTMENT

Note:

Adjust the accelerator pedal switch after inspecting and adjusting the accelerator pedal height.

STD pedai/gasoline,

D2 pedal/gasoline-digsel STD pedalfdiesel

1.

Inspect and adjust the accelerator pedal height.

Adjust the accelerator pedal switch mounting position.
STD pedal/gasoline, D2 pedal/gasoline-diesel:

Install the switch on the bracket so that the nut is flush
with the end of the threaded portion of the switch case.
STD pedal/dieset:

Install the switch on the bracket so that the switch case
end face is flush with the nut end face as illustrated.
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5~ 7 mm (0.20 ~ 0.28 in)

3. Adjust by turning accelerator link stopper boit (i) to make

the clearance (A) between the accelerator pedal iink and
switch case end face satisfies the standard.

Standard: A=110.5mm (0.04 £0.020in)

Note:
The accelerator pedal height may be changed as the
resiilt of this adjustment.

4. Check to see that the accelerator link departs from the
switch shaft end face within the range of the accelerator
wire play.

Standard: 5 ~7 mm (0.20 ~ 0.28 in)

If the standard is not satisfied, make adjustment at ac-
celerator wire bracket (3.

Accetlerator pedal switch inspection

1. Inspectthe ON/OFF state of the accelerator pedal switch.

Switch position Standard
Free Closed
Pressed Opend
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VEHICLE SPEED CONTROL SYSTEM (OPT)
COMPONENTS

2607

AW

®®“946 12-1 0401

93319-14010

11 % ?BB
93311-16035 pC i]

91611-40610

il

2607-006C
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CONNECTING DIAGRAM
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ELECTRICAL CIRCUIT DIAGRAM

Hl¥v3 AQog®

ERTY HOSNIS
¥v¥31o
NOTLNTI0AZY OB
»&%Zm_.)‘_@ -0ds _ +04s
Z 1
T 1vn s |o
1 © HO 1oV® T g
~ u_“ Om‘ s s
< < < - M mll +QdS #0ds
@ @ n_u — um lul_‘,mi W_MJIWQK._.ZOU
=L s5vs ©
. oy k O 2 1 s : 4 & 3045 Qds
& = T 1 Et
f— H _.M 1H m [£31
— I VAR (HENR {} S ST
e AIHV HH 2 =] o <
e & %Q@ R 0159_ ."MGN zunv.”.m OAWM_ .GJ_. & 3::« AKY B ANT Y N
) e ¥ L [ev] NOK xc.x_
v @ R S S5 B2 252 HITIONLNOD U334S ITDIHIA e - FEY RGeS
Od5 U :&w@n_mm
NDFHD . 4+ o
LA LNOYSD e T L AR S o
- - -
Y313W NOTLVYNIEWOI® = e - h o AT A INCHI®
LB M ()
v z | e T T 7
[+ {=] - <
H3NDZHOG -
: INNICAD
¢-8 I P
m |
i NOT-41 8 X0g _
YL A¥ 1349
| E
] - R
] -~
gvar 74
m| M »mO A '
W . xuuo TRy [2 Il.lliil...L

HOLIAS NOILINOI®D




www.truck-freeworkshop.com

1-31

DIAGNOSIS

The diagnosis function, upon detection of a problem by the controiler of the vehicle speed control system,
informs the operator of the problem and its iocation by blinking the check lamp on the combination meter.
The problem location is indicated by the check tamp blinking count.

320msec 1280msec
Example 1 >

Lamp ON

Repetition of the same
cycle hereafter

For No.2 indication

O L L L L

320msec . 1280msec

Example 2 > <
' Lamp ON
Repetition of the same
For No.1 and No.2 cycie hereafter
indication
Lamp OFF

N IS 5 U O O A

Note:

* The check lamp may blink upon turning the ignition switch ON or while the vehicle is traveling
(operating). If the lamp blinks during traveling (operating), promptly stop the vehicle and check
the blinking count with the ignition switch ON (engine stops).

» Turn the ignition switch OFF and ON again to repeat diagnosis. If any abnormality is detected,
the check lamp blinks again.

Method for Checking Error Codes Indicated in the Past
To display error codes indicated in the past, disconnect diag-
nosis connector F while keeping the key switch at ON. Once
the errar memory of the controller is reset, however, previous
error codes cannot be displayed.

Method for Resetting Error Memory
To reset the error memory, turn the ignition switch OFF and

ON with the connector @ shorted to the ground.

Note:

Reset the error memory as shown above to clear the er-
ror memory after the end of repair according to the diag-
nosis.

TR

=g
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Diagnosis Code List

Error code Check Reference page
{check lamp " ec Meaning Symptom on vehicle for trouble-
blinking count) rem shooting
Open circuit Limit switch ON signal is not The stepping motor drive is
1 ofplimit switch input although the stepping turned OFF. {Engine idling 1-37
motor is started as specified. speed)
Limit switch OFF signalis not | The stepping motor drive is
> Short circuit of | input although the stepping turned OFF. (Engine idling 137
timit switch motor is driven for the speed)
specified steps.
. Although the SAS controller is | The stepping motor is fixed
Vehicle sprEd not detecting a vehicle speed | at the specified position.
3 sensor signal : . ) o 1-40
abnormality sensor fallurg, no vehicle (Vehicle speed restriction:
speed signal is input. 9 km/h (5.6 mph})
. Although the SAS controller is | The stepping motor is fixed
V‘?h"?'e speed detecting a stop or vehicle at the specified position.
4 fail signal . : o 141
abnormalit speed sensor failure, the (Vehicle speed restriction:
y vehicle speed signal is input. 3 km/h (5.6 mph))
The stepping motor is fixed
5 SAS failure Thg SAS controller;udgfes a at th\_e specified pos[tlo.n. . 142
vehicle speed sensor failure. (Vehicle speed restriction:
8 km/h (5.6 mph))
. Fix step motor to the
NMR variable An abrormal valu_e IS snpug specified position. (Vehicle
6 . . from the NMR variable resistor. L 143
resistor failure (Open or short circuit) speed restriction; 9 km/h
P (5.6 mph))
The stepping motor is fixed
A GND open- | The input value from the NMR | at the specified position.
7 Lo . . . . . 143
circuit variable resistor is abnormal. (Vehicle speed restriction:
9 km/h (5.6 mph))
The stepping motor is fixed
The speed exceeds the set at the specified position.
8 Over-speed NMR value. {Vehicle speed restriction: 145
9 km/h (5.6 mph))
The stepping motor is fixed
EEP ROM . at the specified position.
o abnormality Access to the EEP ROM fails. (Vehicle speed restriction: 145
9 km/h (5.6 mph))

NMR: No-load maximum speed
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REMOVAL-:INSTALLATION

Note:
Do not reset the error memory until the end of repair and replacement.

To injection pump

f i (=
L3

To carburetar

11

Removal Procedure

1 Open the engine hood and disconnect the battery negative (-) terminal.

2 Remove the toe board.

3  Remove the step RH.

4  Disconnect the harness clamp from the controller bracket.

5 Remove the vehicle speed controller mounting bolt,

6  Disconnect the connector from the controller, and remove the controlier.

7  Remove the cover for the NMR (no-load maximum speed) variable resistor.
8  Disconnect the connector from the NMR variable resistor, and remove the variable resistor. [Point 1]
9 Disconnect connectors from the actuator and limit switch.

10 Disconnect the harness clamp from the actuator bracket.

11 Disconnect two accelerator wires.

12 Remove the accelerator wire bracket. (Only for diesel engine vehicle)

13 Remove the support bolt and the actuator W/link ASSY.

14 Remove the wire link on the injection pump (carburetor) side.

15 Remove the limit switch. [Point 2]

16 Remove the wire link on the pedal side.

17 Remove the actuator from the actuator bracket. [Point 3]
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Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:

After installation, adjust the accelerator wire and throttie wire. (See p. 1-36.)
After installation, operate the accelerator pedal to see that links are functioning normaily.

Hexagon
socket
head holt

Indicator

Setto 9 km/
h {5.6 mph)

asher

Point Operations

[Point 1]

Removal:
Remove the hexagon socket head bolt from the knob us-
ing a 2-mm hexagon wrench.

Installation:

install the variable resistor as instructed below:

1. Turn the NMR variable resistor fully counterclockwise
and install it through the hole in the bracket by tighten-
ing the nut.

2. Install the knob through the washer and nut. Align the
while ling in the knob to 9 km/h (5.6 mph) and tighten
the hexagon socket head bolt.

Inspection:
Check resistance of the maximum vehicle speed setting
variable resistor.
1. Turn the knob of the variable resistor fully counterclock-
wise and measure the resistance.

Tester range: €2 x 1k range

Standard: Between @ and @: 0O
Between @ and @ 101 kQ
Between @ and (1): 10 £ 1 kQ2

2. Turn the knob of the variable resistor all the way clock-
wise and measure the resistance.

Tester range: €2 x 1k range

Standard: Between (b and @: 10+ 1 kQ
Between 2 and 3): 10+ 1 kQ
Between @ and 1): 0Q

{Point 2]
Inspection:
Check continuity of the limit switch.

Standard: Free position: o Q
When pressed in by 2.3 (0.091 in) mm or
more: 0 Q2
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[Point 3}
Inspection:
Check the actuator.
1. Check that the actuator shaft can be manually turned
smoothly without sticking.
2. Check the resistance of the actuator,

Tester range: Q x 1 range
Standard: Between ) and @): 3.
Between (2 and 3@): 3.
6.
6.

Between (1) and @):

Between (2) and &)

] Inspection:
: B: Measure the insulation resistance between each actuator

terminal and body.

Tester range: Q x 1M range
Standard: 100 MO or more
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ACCELERATION AND THROTTLE WIRE ADJUSTMENT

Injection pump Carburetor

(En
ol
ReesS)
.y 5

To injection pump

1. Adjust accelerator link height A.

2. Adjust @ and (© so that deflection of the accelerator wire is 5 mm (0.20 in) when @-1 portion is
pressed. Measure the deflection after setting the actuator bracket horizontally.

3. Gasocline engine vehicle (4Y}):
After warming up the engine, set the ignition key to ON.
See that the limit switch (@ is in contact with the link (& and pressed to ON. Next, while pushing the
(@-2 portion with the lever Qis in contact with bolt (1), adjust (Funtil the deflection of the throttle wire
becomes & mm (0.20 in).
Diesel engine vehicle (1DZ-11-22):
See that the limit switch (d) is in contact with the link (€) when the ignition switch is turned ON. Next,
while pushing the (@-2 portion with the throttle lever () in contact with the idle adjusting screw (),
adjust () untit the throttle wire deflection becomes 5 mm (0.20 in).

4,  Gasoline engine vehicle (4Y):
Turn the ignition switch ON and fully depress the accelerator pedal. Adjust the accelerator pedal
stopper bolt @ until the clearance between lever (Dand body @) becomes 2 mm (0.079 in).
Diesel engine vehicle (1DZ-1122):
Turn the ignition switch ON and fully depress the accelerator pedal. Adjust the accelerator pedal
stopper bolt (@ until the clearance between throttle lever () and maximum adjusting screw () be-
comes 2 mm (0.079 in).

5. Operate the accelerator pedal 2 or 3 times after the above adjustment to check if links operate
smoothly.

Note:
A are the same as on the standard vehicle. (See p. 1-26.)
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TROUBLESHOOTING
Troubleshooting of Probiems with Error Code Display

1. Error codes 1 and 2 (Limit switch open/short circuit)

Do links operate normally when the accelerator NO Repai ve link
. —
pedal is depressed? epair respective links.
YES
Inspection 1 NO
Is there any disconnected or loosened limit switch ~ —————— Repair connection of faulty
connector? connector.
YES
Inspection 2 NG
Is circuit continuous between limit switch and ———————> Repair or replace the wiring.
vehicle speed controller?
OK
hd
Inspection 3 NG Repai lace the wiri
is the limit switch voltage normal? epair or replace the wiring.
OK
Inspection 4 NG o
Inspect the limit switch independently. (See p. 1-34.) Replace the limit switch.
OK
Inspection 5 NG
|s the circuit continuous between the vehicle speed |————— Repair or replace the wiring.
controller and actuator?
OK
Inspection 6 NG Repai ace the wiri
inspect the actuater voltage. epair or repiace the wiring.
OK
Inspection 7 NG Replace the actuat
; >
Inspect the actuator independently. (See p. 1-35)) eplace the actuator.

OKl

Replace the vehicle speead controller.
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Inspection 1:
Limit switch connector inspection
Check for any disconnected or loose connector.

) ) Limit switch
S R connector

YES — Go to Inspection 2.
NG > Repair connection of the connector.

Inspection 2:
Limit switch harness continuity inspection
Disconnect the limit switch connector and vehicle speed controlier connector.

Tester range: (1 x 1

Measurement terminals Between vehicle speed controller A-7 and limit switch connector D-1
Between vehicle speed controller B-13 and limit switch connector D-2
Standard gQ
® VEHICLE SPEED ® VEHICLE SPEED
CONTROLLER CONTROLLER
EREIZ vt B e P DB
| 4
9 oA AT AT AL T ]
I EIEEEEER llg[/[/}ls

© LIMIT SWITCH

OK — Go to Inspection 3.
NG -» Repair or replace the wiring between limit switch and vehicle speed controller.

Inspection 3:
Limit switch harness voltage inspection
Disconnect the limit switch connector and turn the ignition switch to ON.

Tester range: 50V DC

Measurement terminals Between limit switch D-1 ® and limit switch D-2 (&

Standard 45~52V

© LIMIT SWITCH

® ©)

OK — Go to Inspection 4,
NG -> Repair or replace the wiring between battery and limit switch.
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Inspection 4.
Independent limit switch inspection (See p. 1-34.)
OK — Go to Inspection 5.
NG — Replace the {imit switch.
Inspection 5:
Actuator harness continuity inspection
Disconnect the actuator connector and the vehicle speed controller connector.
Tester range: O x 1
Measurement terminals Between vehicle speed controller B-8 and actuator C-4
Between vehicle speed controller B-5 and actuator C-5
Between vehicle speed controller B-12 and actuator C-1
Between vehicle speed controiter B-11 and actuator C-2
Standard 0Q
® VEHICLE SPEED
© ACTUATOR CONTROLLER
il — f
L Ta5]6 %
L rE2t
131
OK — Go to Inspection 6.
NG — Repair or replace the wiring between battery and actuator.
Inspection 6;
Actuator voltage inspection
Turn the ignition switch to ON.
Tester range: 50V DC
Measurement terminals Between actuator C-3 (B and vehicle speed controller A-2 (O
Standard 12V (battery voltage)
©AcTURTOR B geniee soeeo
il — i
[ TZ LA LT
EREN: 14171
LU Teofz 1]22l23i22
S

OK — Go to Inspection 7.
NG — Repair or replace the wiring between battery and actuator.

Inspection 7:
Independent actuator inspection (See p. 1-35.)

OK -» Replace the vehicle speed controller.
NG -» Replace the actuator.
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2. Error code 3 (Vehicle speed sensor failure)

nspection 1 NO
Are there disconnected or loose SAS, vehicle speed ———————2> Repair connection of connectors.
controller connectors and front harness connectors?

YES
inspection 2 NG
Is circuit continuous between vehicle speed ——————> Repair or replace the wiring.
controller and SAS controller?

OK
Display the SAS controlter diagnosis. Is there any NO GSO o Sﬁs ITroub[eshootmg.
vehicle sensor error display (51-1 or 51-2)7? >| (See vehicle speed sensor
) j failure on section 15.)
YES l

Replace the vehicle speed controller. ¢

inspection 1.
SAS controller, vehicle speed controller and front harness connector inspection
Check for any disconnected or loose connectors.

Vehicle speed Front harness

SAS controller (1) controller (A)@) connector B
YES —» Go to Inspection 2.
NO — Repair connection of connectors.
Inspection 2:
SAS controller harness continuity inspection
Disconnect the SAS controller connector and the vehicle speed controller connector B.
Tester range: Qx 1
Measurement terminals Between vehicle speed controller B-4 and SAS controller J-13
Standard 00
B VERICLE SPEED
() SAS CONTROLLER ® CONTROLLER
It == l =
m-/m/....g/_d_/._sf_._J..._J.._/; 1[/]//1/] [5] 5{
SDILC AL .,_A_..d,,,,_) 1][]2[
T [i s T Tile

OK — SAS controller diagnosis (vehicle speed sensor error 51-1 or 51-2) check.
NG — Repair or replace the wiring between SAS controller and vehicle speed controller.
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3. Error code 4 (Vehicle speed sensor failure)
Inspection 1
Is there any disconnected or loosened SAS/vehicle ____Q{Q______}R . tion of ;
speed controller or front harness connector? €pair connect:on of connectors.
{See Inspection 1 for Error Code 3.)
YES
Inspection 2 NG
Is the circuit continuous between vehicle speed ————————>Repair or replace the wiring,
controller and SAS controfler?
OK
Display the SAS controller diagnosis. Is there any NO N Goto SAS Troubleshooting.
) ) » (See vehicle speed sensor
vehicle sensor error (51-1 or 51-2) disptay? failure on section 15.)
YES l
Replace the vehicle speed controller. «
Inspection 1:
SAS controller, vehicle speed controller and front harness connector inspection
(See Inspection 1 of Error Code 3.)
YES — Goto Inspection 2.
NO -» Repair connection of connectors.
Inspection 2:
SAS controller harness continuity inspection
Disconnect the SAS controller connector and the vehicle speed controller connector A.
Tester range: Q2 x1
Measurement terminals Between vehicle speed controller A-23 and SAS controller J-10
Standard 00
® VEHICLE SPEED
@ SA?(%E\:'T.F;OLLER CONTROLLER
H [ =
_./__/_:1/_5/_5.’./.../#»._/[ 1| 1 l 2 l//l F] !/L/I T :
BNPNEDBY, £ EXEZ A I V|
T L L RRiEER

OK — SAS controller diagnosis (vehicle speed sensor error 51-1 or 51-2) check.
NG — Repair or replace the wiring between SAS controller and vehicle speed controller.



www.truck-freeworkshop.com

1-42

4. Error code 5 (SAS controlier failure)

Inspection 1

Is there any disconnected or loosened SAS/vehicle NO Repai lace the wiri
3
speed controller or front harness connector? epairorreplace tne wiring.

{See Inspection 1 for Error Code 3.}
YES

w

inspection 2

Is circuit continuous between vehicle speed controller
and SAS controller?

(See Inspection 2 for Error Code 4.)

OK

NG . .
——————>Repair or replace the wiring.

Go to SAS Troubleshooting. (See vehicle speed
sensor failure on section 15.)

YES l

Replace the vehicle speed controller.

inspection 1:
SAS controller, vehicle speed controller and front harness connector inspection
{See Inspection 1 for Error Code 3.)

YES -» Go to Inspection 2.
NO — Repair connection of connectors.

Inspection 2.
SAS controller harness continuity inspection
(See Inspection 2 for Error Code 4.)

OK — Go to SAS Controller Troubleshooting. (See vehicle speed sensor failure on section 15.)
NG — Repair or replace the wiring between SAS controller and vehicle speed controller,
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5. Error code 8, 7 (Maximum vehicle speed set variable resistor failure)

inspection 1

resistor connector?

is there any disconnected or loosened NMR variable

NO . .
— > Repair connection of connectors.

YES

Inspection 2
s the circuit continuous between vehicle speed
controiler and NMR variable resistor?

NG ) -
ey R@p@ir OF replace the wiring,

OK
Inspection 3 NG Reoai lace the wiri
Check the NMR variable resistor voltage. epairor replace ine wiring.
OK
Inspection 4 NG
Independent NMR variable resistor inspection ooy Replace the NMR variable resistor.
(Seep. 1-34.)

OKl

Replace the vehicle speed controller.

Inspection 1:
NMR variable resistor connector inspection

Check for any disconnected or foosened connector,

Variabie
resistor
connector \

YES — Go to Inspection 2.
NO — Repair connection of connectors.
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inspection 2:
NMR variable resistor harness continuity inspection

Disconnect the NMR variable resistor connector E and vehicle speed controlier connector A.

Testerrange: (2x1

Measurement terminals Between vehicle speed controller A-20 and NMR variable resistor E-3
Between vehicle speed controller A-4 and NMR variable resistor E-1
Between vehicle speed controller A-21 and NMR variable resistor E-2

Standard 0

EVARIABLE
RESISTOR

@ VEHICLE SPEED
CONTROLLER

i

=
N4

A

K

147171

LT,

bl2)]22(23]24

OK —» Go to Inspection 3.

NG — Repair or replace the wiring between the NMR variable resistor and vehicle speed controller.

Inspection 3:
NMR variable resistor voltage inspection

Disconnect the NMR variable resistor connector and turn the ignition switch to ON.

Testerrange: 50V DC

Measurement terminals NMR variable resistor E-3 (® and Between NMR variable resistor E-2 S

Standard 5+£025V

) VARIABLE RESISTOR

©)

OK — Go to Inspection 4.

NG — Repair or replace the wiring between the battery and NMR variable resistor,

Inspection 4
Independent NMR variable resistor inspection
(Seep. 1-34.)

OK —» Replace the vehicle speed controller.
NG — Replace the NMR variable resistor.
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Error code 8 (Over-speed)
Check the no-load maximum speed. NG » Adjust,
(For adjustment value, see page 1-13, 1-15. Adjust |——————# Replace the air governor or injection
to 2600 rpm for all models rided 1DZ-l} engine.) pump.

OKl

Replace the vehicle speed controller.

Error code 9 (EEP ROM failure)

Replace the vehicle speed controller.
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Troubleshooting for No Error Code Display

1. Mismatching of maximum vehicle speed with set maximum speed

Do links operate normally when the acceierator pedal NO »Repai tive link
is depressed? epair respective links.
YES i
Check adjustment of throttle and accelerator wires. NG Adiust
e
(See p1-36.) just.
OK
¥
Check the no-lcad maximum speed. NG
(For adjustment value, see p. 1-13, 1-15. Adjustto  [———————Adjust.
2600 rpm for all models rided 1DZ-1l engine.)
OK l
inspection 1 NG
Check the NMR variable resistor voltage. ——————Repair of replace the wiring.
(See Inspection 3 for Error Code 6.)
oK
tnspection 2 NG
Independent NMR variable resistor inspection —>Repiace the NMR variable resistor.
(Seep. 1-34.)
OK
Go to SAS troubleshooting. (See vehicle speed
sensor failure on section 15.)
OK
fnspection 3 NG
Check continuity between the vehicle speed controlier [———————>Repair or replace the wiring.
and actuator. (See Inspection 5 for Error Code 1.)
OK
Inspection 4 NG
Check the actuator voltage. (See Inspection 6 for ——————>Repair or replace the wiring.
Error Code 1.)
oK i
fnspection 5 NG Replace the actuat
. . LY
Independent actuator inspection (See p. 1-35.) eplace Ihe actuator.

OKl

Replace the vehicle speed controller.
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Inspection 1:
NMR variable resistor voltage inspection
(See Inspection 3 for Error Code 6.)

OK — Go to Inspection 2.
NG — Repair or replace the wiring between the battery and NMR variable resistor.

inspection 2.
Independent NMR variable resistor inspection
(Seep. 1-34))

OK -» Go to SAS Controller Troubleshooting. (See the vehicle speed sensor failure on section 15.)
NG — Replace the NMR variable resistor.

Inspection 3:
Actuator harness continuity inspection (See Inspection 5 for Error Code 1.)

OK — Go to Inspection 4.
NG —» Repair or replace the wiring between actuator and vehicle speed controller.

Inspection 4:
Actuator voltage inspection (See Inspection 8 for Error Code 1.)

OK — Go to Inspection 2.
NG — Repair or replace the wiring between battery and actuator.

Inspection 5.
independent actuator inspection (See p. 1-35.)

OK - Replace the vehicle speed controller.
NG — Replace the actuator.
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DPF-Il SYSTEM (OPT)
COMPONENTS
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(See parts catalogue) @’i 55T

CR FA

t
HG
+91611-40830 |

/

(UPSWEPT)

N N 9165140816
- GE
g GF

! 91651-4082
91611-40612@ 0820
)

1702

A @ 94612-10500-.
&—93319-15020 »

~-91611-60020

1702-384B

5701

!
T? FIG.5601-29

§3381-16010

Ppra

S
fﬁy@

S
O

A

i
PN GN

Lsee, Z

VN M
l‘V/b. ) % LRE
LA ST

i
o

$701-19%A




www.truck-freeworkshop.com

1-49

CONNECTING DIAGRAM

TEMPERATUHE BACK PRESSURE BLOWER

SENSOR SENSOR SENSOR | VALVE l
I ALTERNATOR L SIGNAL %
ENGINE STARTING SIGNAL
l }"'"“ II _DISPLAY
! IGMITION SIGNAL }-m

DPF CONTOROLLER “
i
o ©
ENGINE REVOLUTION Il
SENSOR o :

E [
® @ HEATER RELAY v
I POWER RELAY MNING PLUG
BUZZER U
HEATER
@& Controller Heater
TAB ® @ Back pressure sensor
=1 TA® REC TAB
[glr]el5i4]3]2]1)
BRREEDTE, EE}:’_T_] [:a:tjﬁ—_] @Zﬁ@
REC

2JaJaslsl7 8]

1
T
DENBECEIL, ) Blower (K Blower sensor

TAB TAB REC
@ Controller o "
B a0 OEED  (ED

0 . = o A
1ahizftiliofealz]e]s]aia] 2]t
4
2625g<tz 2221200150 17;11_(:5,151
© Checker (L) Power relay
REC REC
== TAB REC
Fy [y (al 3
1]z]alals]el718isliglyiang 1[2{al(g) - .
4lislisliziislislzolzri2zl2ale 252 4158 1]2)
7lale] O
© Disptay .
§) Revolution sensor
TAB # Buzzer
AR D e TAB REC
BOEBEEDDD)

TAB REC
- ®

O G e,
7 l 359 51()&!1112!13114315)

{ID Temperature sensor M) Starter relay

O valve TAB REC T

S [2T1] [1]z]

e e

A




1-50

www.truck-freeworkshop.com

ELECTRICAL CIRCUIT DIAGRAM
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DPF MUFFLER REMOVAL-INSTALLATION
~2001.7

Removal Procedure

1
2
3
4
5

6
7

Remove the radiator cover.
Remove the weight.
Open the engine hood, and disconnect the heater and temperature sensor connector.

Cut the tie-wrap and pull the heater and temperature sensor harness out toward the rear side of the
vehicle.

Disconnect the back pressure sensor connecting hose.
Disconnect the exhaust pipe from the muffler.

Remove the DPF muffler ASSY.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
» Replace the gasket between the muffler and exhaust pipe with a new one.
e When the muffler ASSY is replaced, clear the memory. {See page 1-60.)
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2001.7 ~

Removal Procedure

Eo N O N £ ¢

[ &3]

6
7

Remove the radiator cover.
Remove the weight.
Open the engine hood, and disconnect the heater and temperature sensor connector.

Cut the tie-wrap and pull the heater and temperature sensor harness out toward the rear side of the
vehicle.

Disconnect the back pressure sensor connecting hose.
Disconnect the exhaust pipe from the muffler.

Remove the DPF muffler ASSY.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
¢ Replace the gasket between the muffier and exhaust pipe with a new one.
» When the muffler ASSY is replaced, clear the memory. (See page 1-60.)
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DPFMUFFLER DISASSEMBLY-INSPECTION-REASSEMBLY T = Nem (kgf-cm) [

, 0
f‘) %—T=11.76~14.70
(120 ~ 150}

Disassembly Procedure

1 Remove the outiet pipe.

2 Remove sixteen bolts. [Point 1]

3  Remove the DPF heater ASSY.

4 Remove the DPF jacket ASSY. [Point 2]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
Note:

» Replace the DPF jacket ASSY gasket with a new one.
¢ When the DPF jacket ASSY is replaced, clear the memory. (See page 1-60.)
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2001.7 ~ T = Nem (kgf-cm) [ft-1bf]

e T2 11,76 ~ 14.70
(120 ~ 150}
[8.68 ~ 10.9]

Disassembly Procedure

1

2

3

4

Remove the outlet pipe.
Remove sixteen bolts. [Point 1]
Remove the DPF heater ASSY.

Remove the DPF jacket ASSY. [Point 2]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Note:
e Replace the DPF jacket ASSY gasket with a new one.
e When the DPF jacket ASSY is replaced, clear the memory. (See page 1-60.)
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Point Operations

[Point 1]
Reassembiy:
Install the bolts, nuts and washers in the illustrated order.

Note:
Use the specified bolts, nuts and washers, Use of gen-
eral items may cause maifunction.

[Point 2]

Inspection;
Replace the DPF jacket ASSY if its center or inside wali is
blackened with soot when seen from the outlet side.
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CONTROLLER REMOVAL-INSTALLATION

Note:
Since the two wires from the controller to the outlet are both black, put tags showing the connect-

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

o

y
/

VA

w

Removal Procedure

Open the engine hood, and disconnect the battery negative terminal.
Remove the step.

Remove the bracket set bolts,

1
2
3
4 Disconnect the wiring from the controller to the outlet.
5 Disconnect the controller connector.

6

Remove the controller ASSY.
Installation Procedure
The installation procedure is the reverse of the removal procedure.

Note:
When the controller is replaced, turn the ignition switch ON and check no etror occurrence.
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BLOWER REMOVAL-INSTALLATION

Note:
Since the blower is to be removed from under the frame, operate in a pit.

Removal Procedure

1 Open the engine hood, and disconnect the battery negative terminal.

2 Remove the toe board.

3  Remove two under covers from the vehicle.

4  Disconnect the connector.

5  Disconnect the blower hose from the blower.

6  Remove the blower set bolts, and remove the blower W/bracket from under the vehicle.
7 Remove the blower ASSY.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
When the blower wiring clamp is removed, replace it with a new one.
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DPF VALVEREMOVAL-INSTALLATION

Removal Procedure

Disconnect the battery earth terminal.
Disconnect the DPF air cleaner hose (air cleaner side) and blower hase (blower sensor side).

Disconnect the back pressure sensor connector and back pressure sensor hose, and remove the
back pressure sensor.

Disconnect the DPF valve hose.
Disconnect the DPF valve connector and blower sensor connector,

Remove the base & bracket W/DPF parts ASSY. Disconnect the wire harness clamps from the base
& bracket.

Remove the DPF valve set screws.
Remove the DPF valve W/itting. [Point 1]

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

Point Operations

[Point 1]

Instatlation:
Install the DPF valve in the correct direction.
The arrow marked on the valve body must be pointing to
the front of the vehicle.
The connector of the core must be facing the front of the
vehicle as well. (The core can be turned by hand.)
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DPF VALVE DISASSEMBLY-INSPECTION-REASSEMBLY
T = N-m (kgf-cm) [ft-Ibf]

T=2086~30.4 (210 ~ 310} [15.2 ~ 22.4} P —

Disassembly Procedure

1 Fix the valve body in a vise, and loosen the lock nut.

2  Separate the valve body and core, and remove the plunger and spring. [Point 1]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Point Operations

[Point 1]

fnspection:
Clean off soot accumulated in the valve body, plunger, and
core with high-pressure air.
Replace the valve ASSY if any damage or wear is seen on
the plunger seat.

Reassembly:
tnstall the spring in the correct direction.
Face the minor diameter of the spring to the valve body

side.
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INDIVIDUAL. FUNCTIONAL PARTS INSPECTION

For heater

Heater relay
W

SNy
S
U
>

Buzzer

s

Blower Controller

Connector for temperature sensor \

Heater
1. Inspect the heater coil resistance.

inspection method:
Measure the resistance between both terminals
of wiring from heater

Tester range: Q x 1 range

Standard: Approx. 22 (

Temperature Sensor
1. inspect the temperature sensor continuity.

Inspection method:
Measure the resistance between both terminals
of the temperature sensor connector.

Tester range: Q x 1 range

Standard: Approx. 1

Note:
Do not scratch gold plating on the connector pins at the
time of inspection.
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DPF sensor side

i

bV Muffler side

— D

DPF Blower

1.

Inspect the DPF blower for continuity.

Inspection method:
Measure the resistance between both terminals
of the DPF blower.

Tester range: Q2 x 1 range

Standard: Approx. 2.2 Q

inline Filter

1.

Inspect the outlet of the back pressure sensor for no soot
accumulation. If soot is seen, replace the sensor.

Note:
Do not install in the reverse direction after inspection.
There is no directionality when the sensor is new.

DPF Valve

1.

Measure the resistance between both terminals of the
DPF valve wiring.

Inspection method:

Between both terminals of valve connector
Tester range: QO x 1 range
Standard: Approx. 18 Q
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Main Relay
1. Inspect the function.

inspection method:
Inspect continuity between terminals C and D, with
the battery voltage applied to terminals A and B.
Tester range: Q2 x 1 range
Standard: 0 O

Starting Motor Relay
1. Inspect the function.

inspection method:
Inspect continuity between terminals C and D, with
the battery voltage applied to terminals A and B.
Tester range: Q x 1 range
Standard: 0 Q2

Heater Relay
1. Inspectthe function.

Inspection method:
Inspect continuity between terminals C and D, with
the battery voltage applied to terminals A and B.
Tester range: 2 x 1 range
Standard: 0 Q)

Buzzer
1. Inspect the buzzer for continuity.

Inspection method:

Between both terminals of buzzer connector
Tester range: QO x 1 range
Standard: Approx. 36 Q

Display
1. Disconnect the controller connector, and measure the
applied battery voltage on the wiring side.

Inspection method:
Between BATT terminal ® of the controller con-
nector (wiring side} and body ground &

Tester range: DC 50V range

Standard: 10to 14V



www.truck-freeworkshop.com

1-59

=

P | Poos

Db~ =11

L

j

Inspect the controller connector for continuity (on the con-
troller side).

Inspection method: EO01 - E1
E02 - E1
Et -E2

Tester range: €2 x 1 range

Standard: Continuous

Inspect if any LED is burnt out.

Turn the ignition switch ON and see if all LEDs are lit for
1 second.

The buzzer sounds for 0.5 second.
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CONTROLLER ERROR CODE CLEARING METHOD

; =
‘ TH e
(A O 0 ) (s 0D
A | Coom

’[! () e ]

\ ==

Press

1. Turn the ignition switch ON.,

2. Press the RESET switch until the buzzer sounds.

3. Turn the ignition switch OFF after the warning LED goes
out.

Note:

* Do not turn the ignition switch untii all LEDs on the
display go out.

e Do not perform this operation before reading the er-
ror code.

+ |f the buzzer does not sound when the RESET switch
is pressed, an internal switch defect may be the cause.

4. After LEDs go out, turn the ignition switch ON and see
that the warning LED is not blinking.

DPF FILTER MEMORY CLEARING METHOD

z \

o B
(U D 1 0 10 0
CA | Cooam

L{r@m} Cer ) () 1

S

Press

REGENERATIONMETHOD
- N
e e I
(TN TR R (33 0

A | Coom |

e e | [

ra——

Na———}

Press

Note:

1. Turn the ignition switch ON.
2. Press the FILTER switch until the buzzer sounds.
3. Turn the ignition switch OFF.

Note:

¢ Do not turn the ignition switch ON untii all LEDs on
the display go out.

+ Perform this operation only when the filter is replaced.

¢ If the buzzer does not sound when the FILTER switch
is pressed, an internal switch defect may be the cause.

1. Connect the external power cord (200 V AC).
2. Press the regeneration switch until the buzzer sounds.

Note:

« The regeneration process ends in about 50 minutes
(about 70 minutes in case of high cotlection). One soot
indicating LEDs goes out every {en minutes, and the
process ends when all LEDs go out.

o If the buzzer does not soud when the regeneration
switch is pressed, an internal switch defect may be
the cause.

3. Disconnect the external power cord (200 V AC).

e During the regeneration process, it is controlled that the engine does not start upon turning
the ignition switch to the START position. The buzzer sounds in that case to warn the operator.

« if the external power supply {200 VAC power) is cut off during the regeneration process, the
buzzer sounds and the warning LED blinks to warn the operator.

s While the power cord is kept connected after the end of regeneration, it is controlled that the
engine does not start even if it is tried. The buzzer sounds and the warning LED blinks to warn

the operator,



www.truck-freeworkshop.com

1-61

TROUBLESHOOTING

Explanation on Diagnostic Display

The controller lights up the warning LED on the display and sounds the buzzer when any abnormality in the
system is detected. Press the MODE switch for about one second or more when the warning LED is lit.
The detected faulty portion is indicated by the respective error code by means of the soot amount indicating
LEDs.

The connector symbols (A to M) described in the troubleshooting section correspond with the symbols in
the connector diagram on page 1-49.

Error Code Indicating Method
Turn the ignition switch ON, and remove the communication switch cover. The error code is displayed by
the lighting LED positions while the buzzer sounds.

No. | Errorcode Abnormal portion
4 11 Duriqg reg_eneration. the heater temperature does not rise to the specified level within the
specified time.
2 1-2 The heater temperature drops abnormaily during regeneration.
3 1-3 The exhaust temperature rises abnormally while the engine is running.
4 14 The temperature sensor outputs an abnormally high temperature,
5 2-1 The back pressure sensor output is above or below the upper or lower limit.
6 5.9 The back pressure sensor output remains unchanged when the engine speed varies beyond

the given level,

3-1 The alternator L signal becomes abnormal upon starting the engine.
8 3-2 The rpm sensor output becomes abnormal after starting the engine.
9 3-3 The alternator L signal becomes abnormal after starting the engine.
10 41 The flow rate sensor output value is abnormal.
1 4-2 The blower flow rate is apart from the target ievel.
12 43 The flow rate sensor output deviates though the blower is not operated.
13 51 The amount of soot accumulated in the DPF filter is above the level that can be regenerated.
14 6 -1 The controller memory is abnormal.
15 7 -1 The vehicle battery voltage dropped abnormally.
16 7 -2 The external power voltage (200 V AC) dropped for 1 minute or more during regeneration.

Explanation on Error Code
The abnormal system portion is indicated by the collection amount LEDs. When multiple system abnor-
malities are detected at a time, they are indicated alternately at intervals of 5 seconds.

O:0n ® : Off Example : Error code 3-1
Code Soot amount indicating LEDs No.1 display No .2 display
i}‘i‘ép?ay Green 1 Green 2 Green 3
S'fé‘p?ay Green 4 Green 5 Yellow ? '\\
1 ) 9 O ' _'_______,__._....--—--‘""“"""’—] ~
: | e | o | e I T A
e e N | Covs
4 O L @
° © ° 2 “ o -IL
6 O O ) i
! J
7 o O o N Z;
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Before Starting Troubleshooting

1. Check to see no interruption of regeneration due to power plug disconnection or for any other reason.
If regeneration has been interrupted, clear the controlier error code. (See page 1-60.)

2. Checkto see that the battery voltage is as specified (10 to 14 V). If not, charge or replace the battery.

3. Inspectthe display for any burnt-out LED.(See page 1-59.)
If any LED on the display is not lit upon ignition switch ON, replace the dispiay.

4. See that the display is not constantly [it.
Repair or replace the display wiring.

Troubleshooting

Error Code 1-1 or 1-2

controller.

Inspection 1. NG

: >
Inspect the heater resistance.

CK
inspection 2: NG

I e

Inspect the temperature sensor for continuity.

OK
Inspection 3: NG
Inspect continuity between the temperature sensor  [———>
and controller.

OK
Inspecticn 4: NG
Inspect continuity between the heater relay and  —

OK

DPF system in normal state,

Defective heater ASSY.

Defective temperature sensor.

Repair or replace the wiring.

Repair or replace the wiring.
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Inspection 1: Heater resistance inspection

Disconnect the heater connector.

Tester range: 2 x 1

Measurement ferminals

Both terminals of heater connector: E-1 - E-2

Standard

Approx. 22 £ (at cold state)

e
B

1

]

OK -» To inspection 2
NG — Heater ASSY defect

Inspection 2: Temperature sensor continuity inspection
Disconnect the temperature sensor connector.

Tester range: (2 x 1

Measurement terminals Both terminals of temperature sensor connector; [-1 - |-2

Standard

Approx. 1 Q (at cold state)

OK — To inspection 3
NG -» Temperature sensor defect
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Inspection 3: Temperature sensor wiring continuity inspection
Disconnect the temperature sensor and controller connector,

Testerrange, Q2 x 1

Controller connector B-8 - Temperature sensor connector I-1

Measurement terminals
Controller connector B-21 - Temperature sensor connector I-2

Standard 00

al n '
1123141516718/ 911011112113 @1 izi)
151161171181 920l2l22]23(24125/26

OK -» To inspection 4
NG — Repair or replace the wiring

Tester range: 2 x 1

Measurement terminals Controller connector B-10 — Heater relay 3
Standard 00
®
a . === a
1]2]3l4]5/6]78]9l1g]11/12]13
15 16417]18]19120121122123124{25126

Heater relay 3

OK -» DPF system in normal state
NG — Repair or replace the wiring



www.truck-freeworkshop.com

1-65

Error Code 1-3

inspection 1: NG
Inspect the temperature sensor for continuity.

OKl

inspection 2: NG

temperature sensor and controller.
OK

hd

Controlter defect.

Inspection 1: Temperature sensor continuity inspection
See inspection 2 for error code 1-1.

OK — To inspection 2
NG --» Temperature sensor defect
Inspection 2. Temperature sensor wiring continuity inspection

See inspection 3 for error code 1-1.

OK -» Controller defect
NG — Repair or replace the wiring

Temperature sensor defect.

inspect continuity of the wiring between the >

Repair or replace the wiring,
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Error Code 1-4

Inspection 1

Inspect the temperature sensor for continuity.

oK

b

inspection 2

fnspect continuity of the wiring between the
termperature sensor and controller,

OK

~

Inspection 3

Measure the power supply voltage (210 to 240V AC).

OK

Inspection 4

relay and controfier.

tnspect continuity of the wiring between the heater

CK

Inspection 5

Inspect the heater resistance.

OK

Controlier defect.

NG

Temperature sensar defect.

NG

A

Repair or repiace the wiring.

NG

w

Repair or replace the power cord.

NG

hd

Repair cr replace the wiring.

Heater ASSY defect.
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Inspection 1. Temperature sensor continuity inspection
See inspection 2 for error code 1-1.

OK — To inspection 2

NG —» Temperature sensor defect

Inspection 2; Temperature sensor wiring continuity inspection
See inspection 3 for error code 1-1.

OK -» To inspection 3

NG —» Repair or replace the wiring

Inspection 3: Power supply voltage inspection
Connect the power cord to the power outlet.

Tester range: AC 500V

Measurement terminals Power cord terminals

Standard 210t0 240V AC

OK — To inspection 4
NG —» Repair or replace the power cord

Inspection 4. Heater relay wiring continuity inspection
See inspection 4 for error code 1-1.

OK -» To inspection 5
NG — Repair or replace the wiring

Inspection 5: Heater resistance inspection
See inspection 1 for error code 1-1.

OK — Controller defect
NG — Heater ASSY defect
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Error Code 21

Inspection 1 OK

. oy
inspect the back pressure sensor input. Controller defect
NG
J
Inspection 2 OK
Inspect continuity of the wiring between the back 31 Back pressure sensor defect

pressure sensor and the controller.
NG

b

Repair or replace the wiring.

Inspection 1. Back pressure sensor input check
Voltage measurement between terminals
Controller connector; Back pressure sensor connector in connected state

Stop the engine and turn the ignition switch ON.

Measurement terminals Controlier connector gj B Controlier connector g"lg
Standard B3—B16:5+025V B4 —B16:15+05V

OK —» Controller defect
NG -» To inspection 2

Inspection 2: Back pressure sensor wiring continuity inspection
Disconnect the back pressure sensor and controller connector.

Tester range: {2 x 1

B4 — J-1
Measurement terminals Controller connector B-16 —  Back pressure sensor connector J-2
B3 — J-3
Standard (1R 9]
® @
- La - o |=——]

n 4
101191213 (1Y 2)(3))

19
21|22j2al24l25]26

2 <
L.:=
lon
=
S

5 |
=
|
&
@

OK — Back pressure sensor defect
NG — Repair or replace the wiring
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Error code 2-2

Check the exhaust pipe and DPF muffler for no exhaust gas leakage from each part or joint.

Inspection 1
Check the pipes and hoses connecting functional parts of the DPF-I}
system for no leakage or clogging.

NG

oK

Inspection 2
Check the pipes connecting functional parts of the DPF-Il system for no
freezing,

NG

OK

Inspection 3
Check the in-fine filter for clogging.

OK

inspection 4
Check the valve outiet for no soot leakage.

oK

Inspection §
Check the back pressure sensor input.

NG

Inspection B
[nspect continuity of the wiring between the back pressure sensor and
the coniroller.

OK

NG

Repair or replace the wiring.

Inspection 1. DPF-Il system gas leakage inspection

> Repair or replacement

After leaving in idling state for
about 30 minutes, conduct
inspecticn 3.

Replace the in-line filter,

Replace the valve, flow rate
senscer, blower, controller and
DPF air cleaner, and clean or
replace the piping.

Controlier defect

Back pressure sensor defect

Check to see that each pipe or hose connecting the system parts is not leaky or clogged.

OK — To inspection 2
NG — Repair or replacement

Inspection 2: Pipe freezing check

Check the pipes and hoses that connect parts for no freezing.

OK — To inspection 3
NG — To inspection 3 after defrosting.

Inspection 3. In-line filter clogging check

OK -» To inspection 4
NG — Replacement
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inspection 4: Valve outlet scot leakage check

Back pressure sensor Air cleaner

I

Blower sensor T

Valve outlet e

To exhaust manifeld Blower

OK — To inspection 5
NG — Replace the valve, flow rate sensor, blower and DPF air cleaner, and clean or replace the piping.

Inspection 5. Back pressure sensor input check
Voltage measurement between terminals
Controller connector; Back pressure sensor connector in connected state

(1) Stop the engine and turn the ignition switch ON.

Measurement terminals Controller connector g_i _ Controller connector 212
Standard B3—B16:5+025V B4 —B16:1.5+056V
(2) Start the engine and keep the NMR running. (*)
Measurement terminals Controller connector B4~ Controller connector B-16
Standard B4 - B16 : Value measured between B4 and B16 in (1) above + 0.2 V or more

(*) Perform this inspection only when three or more soot amount indicator LEDs are i,

OK — Controiler defect
NG -» To inspection 6

Inspection 6: Back pressure sensor wiring continuity check
See inspection 2 for error code 2-1.

OK — Back pressure sensor defect
NG > Repair or replace the wiring.
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Error Code 3-1 or 3-3
inspection 1 -
See that the charge lamp on the combination meter NG IrI'tspeCtt the alttf?rna?totl'hby referring to the
comes on upon turning the ignition switch ON and a ernaior section in the engine repair
goes out upen turning it to the START position. manuat.
OK |
Inspection 2 NG
Inspect continuity of the L signal wiring between the [——————>| Repair or replace the wiring.
alternator and controller.
0K l

Controller defect.
Inspection 1: Charge lamp lighting inspection

Charge tamp
OK — To inspection 2
NG — To alternator inspection in the engine repair manual
Inspection 2: Alternator L signal wiring continuity inspection

Disconnect the alternator and the controlier connector

Tester range: £ x 1
Measurement terminals Controller connector B-19 - Alternator 1
Standard oQ
Alternator

n wl n
OB BBEBONEREE @
151161 7]18l1gl20]23122l23l24l25)2

do |l
§

OK — Controller defect
NG > Repair or replace the wiring
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Error Code 3-2
Inspection 1 NG
inspect the engine rpm sensor installed on the ————3 | Replace the injection pump ASSY.
injection pump.
oK i
Inspection 2 NG

hd

Inspect continuity of the wiring between the engine Repair or replace the wiring.

rpm sensor and controller.
OK l

Controller defect.

Inspection 1; Engine rpm sensor individual inspection
Disconnect the engine rpm sensor.

Tester range: Q x 1k

Measurement terminals Between both terminals M-1 and M-2 of rpm sensor

Standard Approx. 1k82

OK — To inspection 2
NG — Replace the injection pump ASSY.

inspection 2: Engine rpm sensor wiring continuity inspection
Disconnect the engine rpm sensor and controller connector.

Tester range: Q2 x 1

Measurement terminals Controller connector ggo : Engine rpm sensor connector m:i
Standard 00
O e = ul Ew)
112]aj4[s]6]7]8]olig112l13
151@@1&1&;@2_&@@2 26

OK -» Controller defect
NG —» Repair or replace the wiring
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Error Code 4-1
Inspection 1 NG Repiace the vaive, flow rate sensor,
Inspect the blower air cleaner for no gas leakage ————————>| Dlower and/or DPF air cleaner, and clean
during engine running. or repiace the piping.
OK
i OK
Inspection 2 3> Controller defect

inspect the flow rate sensor input.

NGl

inspection 3 OK
Inspect continuity of the wiring between the flow rate  |——————————| Flow rate sensor defect

sensor and controller.

NG

¢

Repair or replace the wiring.

Inspection 1. Air cleaner gas leakage inspection
Check to see no gas leakage from the blower air cleaner outlet.

Cutiet of
Air cleaner  air cleaner
- / for blower
| I——

{ %

OK — To inspection 2
NG — Replace the vaive, flow rate sensor, blower and/or DPF air cleaner, and clean or replace the piping
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Inspection 2: Flow rate sensor input check
Voltage measurement between terminals
Controller connector: Flow rate sensor connector in connected state
Stop the engine and turn the ignition switch ON.

Measurement terminals Controller connector g; . Controlier connector gjg
Standard B1— B15 : Battery voltage B5 —B15:2.0V orless

OK —» Controller defect
NG — To inspection 3

Inspection 3; Flow rate sensor wiring continuity inspection
Disconnect the flow rate sensor and controller connector.

Tester range:Q2 1

B-1 — K3

Measurement terminals Controller connector  B-15 —  Flow rate sensor connector K2

BS — K-1

Standard 00
® ®
. \L Proepn—f Aol
1]2]alalslslzi8logit1213l Fi VoY 5
‘5J§EEJ§»L&@&29&242526

OK — Back pressure sensor defect
NG — Repair or replace the wiring
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Error Code 4-2

Inspection 1
Inspect the air cleaner for no clogging.

NG

OK

A

inspection 2
inspect the piping between the air cleaner and
blower sensor for no clogging or leakage.

NG

OK

Inspection 3
Inspect continuity of the wiring between the blower

NG

and controtier.
OK l

Inspection 4
Inspect the biower.

NG

OK

y

inspection 5
tnspect the DPF valve.

NG

OK

Inspection 6
inspect the wiring between the DPF valve and
controlier,

NG

oK

To the next page.

Clean or replace the air cleaner,

Ciean or replace the piping.

Repair or replace the wiring.

Blower defect.

DPF valve defect.

Repair or replace the wiring.
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From the preceging page.

oK l
Inspection 7
Inspect the flow rate sensor input.

NG l
Inspection 8
Inspect continuity between the flow rate sensor and
controller.

OK

¥

Disassmble and inspect the DPF muffler,
Repair or replace if defective.

Inspection 9
Inspect no clogging of the piping between the blower

sensor and muffler.
NG l

Clean or replace the piping.

Inspection 1: Air cleaner clogging inspection

See that the blower air cleaner is not clogged.

Air cleaner

-

OK — To inspection 2
NG — Clean or replace the air cleaner

OK

NG

OK

w

i

hd

Controller defect

Reapair or replace the wiring.

Flow rate sensor defect
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Inspection 2: Gas leakage inspection
See that no gas is leaking from the piping that connect the blower air cleaner and flow rate

Sensor.
Air cleaner
5 )
I R i}
Blower sensor T
\v> j
Blower

OK — To inspection 3
NG — Clean or replace the piping

Inspection 3: Blower wiring continuity inspection
Disconnect the blower and controller connector.

Tester range: (2 x 1

Measurement terminals Controller connector 512 : Blower connector E:i

Standard 0G

® ®

£ r [0 N7

BOBBEBDENEEN AT
hahslielizhalislal2ifzalegfeelzsle0

OK —» To inspection 4
NG - Repair or replace the wiring

Inspection 4; Blowr individual inspection
See page 1-57 in the repair manual.

OK -»> To inspection 5
NG — Blower defect

Inspection 5. DPF valve individual inspection
See page 1-57 in the repair manual.

OK — To inspection 6
NG — DPF valve defect
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Inspection 6;: DPF valve wiring continuity inspection

Disconnect the DPF valve and controller connector.

Tester range: {2 x 1

Measurement terminals Controller connector

B-1 —
B-11 o -1

DPF valve connector

Standard

1R

® ©

b

s 1
31415/617/8/910/11]1213 (3751
2425]26)

15
=
&
@
(3
o
3
0

OK — To inspection 7
NG — Repair or replace the wiring

Inspection 7: Flow rate sensor input check
See inspection 2 for error code 4-1,

OK — Controller defect
NG — Ta inspection 8

Inspection 8. Flow rate sensor wiring continuity inspection
See inspection 3 for error code 4-1.

OK — To inspection 9 after DPF muffler individual inspection
NG — Repair or replace the wiring

Inspection 8. Clogged piping inspection

See that the piping between the blower sensor and muffler is not clogged.

Blower sensor

OK — Flow rate sensor defect
NG — Clean or replace the piping
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Error Code 4-3

Inspect continuity of the wiring between the fiow rate -
sensor and controller.

NG

Repair or replace the wiring.

Inspection 1. Flow rate sensor input check
See inspection 2 for error code 4-1.

OK — Controlier defect
NG -» To inspection 2

Inspection 2. Flow rate sensor wiring continuity check
See inspection 3 for error code 4-1.

OK —» Flow rate sensor defect
NG -» Repair or replace the wiring

Error Code 5-1
Replace the DPF filter.

Error Code 6-1
Replace the controller.

inspection 1 OK
Inspect the flow rate sensor input.

NG
Inspeaction 2 OK

Controller defect

v

Flow rate sensor defect
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Error Code 7-1

Inspection 1
inspect the battery voltage (1010 14 V),

NG

OK

h

Inspection 2
Inspect the wiring defect between the battery and
controller.

NG

OK

Controller defect.

Inspection 1. Battery voltage inspection

See that the battery voltage is between 10 and 14 V.

OK -»> To inspection 2
NG — Charge or replace the battery

Inspection 2: Wiring inspection

Charge or replace the battery.

Repair or replace the wiring.

Inspect the wiring defect between the battery and controller.

OK — Controller defect
NG — Repair or replace the wiring.

Error Code 7-2
Inspecticn 1 NG ,
See that the power breaker is not cpen and that the
cord is securely connected to the outlet.
OK
Inspection 2 NG
Inspect continuity of the power cord.
OK
Inspection 3 NG
See that the AC wiring for the controller is correctly |————>
connected to the external power receptacle.
OK
Inspection 4
Connect the power cord and check that the voltage NG
at cord terminals is 200 V AC. Then connect the cord [—>

to the vehicle and check correct functioning when
the regeneration switch on the display is pressed.

oK

-

DPF system in normal state.

See that the buzzer and display LED are
functioning normally when the ignition
switch is tuned ON after power cord
connection.

Power code defect.

Correct wiring connection.

Controller defect.
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Inspection 1. Power supply inspection
Check to see that the power breaker is not opened and the power cord is securely con-
nected.

OK — To inspection 2
NG -+ Check correct functioning of LEDs after the correction
inspection 2: Power cord continuity inspection

Inspect continuity between both ends of the power cord.
OK — To inspection 3

NG — Power cord defect

inspection 3: Controller AC wiring inspection
Check that the wiring between the controller and outlet is securely connected.

OK -» To inspection 4
NG — Correct wiring connection

Inspection 4. Power supply voltage inspection
Connect the power cord.

Tester range: AC 500V
Measurement terminais Power cord terminals
Standard 210~ 240V AC

OK —» DPF system in normal state
NG -» Controller defect
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D2 PEDAL (OPT)
COMPONENTS

2601

FIG.5301-AS

2601-238




www.truck-freeworkshop.com

1-83

DISASSEMBLY-INSPECTION-REASSEMBLY

T = Nem (kgf-cm) [ft-Ibf]

@

O
T=24.5 ~ 34.3 (250 ~ 350) [18.1 ~ 25.3] é ;"I/@

Disassembly Procedure

1 Remove the pin and separate the pad W/switch from the pedal. [Point 1]
2  Remove the switch ASSY. [Point 2]
3 Remove the holder W/magnet. [Point 3]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Note:
* Apply grease on the inner surface of each bushing.
s After reassembly, adjust the direction switch. (See page 1-85.)

: Point Operations
e
i Hook .
= [Point 1]
Disassembly:
side).
Reassembly:

Notched portion

Extract the pin by lightly tapping the pin edge (the flangeless

Push the pin in with its notched flange portion in the illus-
trated direction until it goes beyond the pad side hook.
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[Point 2]
— Inspection:
|-/: Y Check continuity of switches.
o Forward side;
Forward _ g';”L (1 Continuity between (1) and (2) when the switch is pressed.
11 S (2) Reverse side:
a—! C}‘JJ (3) Continuity between (1) and (3) when the switch is pressed.
g —
COM
Reverse

Reassembly:
Reassemble in the following order:
1. Pass the switch through the pedal side hole.

2. Install the switch on the pedal,
Set the switch while fully pressing it onto the pad.
Apply locking agent (08833-76002-71 {08833-00080))
at the tip end of the screw before tightening the nut.

3. Fix the switch harness by means of the plate.
Avoid overlaying of three wire harnesses in the har-
ness tube as illustrated.
Also push portion A of the harness so as not to be
raised (to prevent interference at the time of pin inser-
tion}.

[Point 3]

Reassembly:
Since the holder W/magnet needs height adjustment, set it
temporarily in a low position. See page 1-85 for adjustment.
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ADJUSTMENT
Note:

o Adjust the pedal roller height and pedal stopper bolt height. (See page 1-26)
s Direction switch adjustment is explained here.

k.

g

2
=
O
3 7
\&.'
4

E)
2

Lock nut Magnet holder

Direction Switch Adjustment Procedure

—

Fully tilt the accelerator pedal pad to either of one side. It
shall not contact to the magnet at the time.

2. Screw in the magnet holder at the tilted side.

3. Where the pad starts moving slightly is the position that
the magnet come to contact with the accelerator pedal
pad plate. Then thread in by a half (1/2) turn from that
point.

4. Tighten the fock nut.
Secure the magnet holder so as not to turn.

5. Adjust the other side in the same mannerasin 1to 4,

6. After adjustment, confirm that the switches are actuated
before magnets contact to the pedal pad plate by tilting
the pad slowly.
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GENERAL

N

NS

)|

oM,

111
o
@

LT




www.truck-freeworkshop.com

2-3

Control Valve {Upper)

—%r:;mfﬁ-frﬂ mm“ﬂ%i

A-A. Accumulator

B-B: Change valve

C-C; Inching valve

D-0: Regulator valve
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Control Valve (Lower)

Y N AR .
T Gt UG / T

I
- anllnn [\
b N = - 1 A-A: Shift change valve (R)

e |
4 - B-B: Shift change valve (F}

— C-C: Safety valve
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HYDRAULIC CIRCUIT DIAGRAM
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SPECIFICATIONS
Maker Aisin
Torque converter type 3 elements, 1 stage, 2 phases type
Torque converter model AISIN
Stall torque ratio 4Y-1DZ-|l ; 2.68
2z 1272
Stall speed mm 4Y-1DZ41 : 2100
2 1 2050
Control system Solenoid type selector valve

Clutch operating pressure
(main pressure) kPa(kgficm?)[psi]

1108 (11.3) [161]

Torgue converter

outlet pressure  kPa(kgficm?)[psi] 392 (4.0)[57]
Torque converter

oil capacity £(USgal) 9.0(2.38)
Torgque converter oil ATF GM Dexron® 1]

Note: The indicated oil pressure is at an engine speed of 2000 rpm.

Torque Converter Ratio

1 ton series 2:3+J3.5 ton series
4Y-1DZ-ll 4Y1DZ-H 2z
Forward 1.531 1.583 1.340
Reverse 1.540 1.594 1.343
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COMPONENTS
Torque Converter Housing
3201
30 aG 91619-61220
= | b,
91619-61225 AD & AC
& 33 5o
© S
g =
SANY I
= /LJ ey 91611-40610
< 32
il Q\% 45A
ORLZZ >— 45 8- 9161961225
‘ \\%‘:1611-60620
3201-168
Torque Converter
3202

3202-081
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Torque Converter Clutch

%

o 22
//,//
KL/ AJ410A22A
1 50 (' ‘\ -

3203

3203-100A
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Torque Converter Gear

3204

9!

Refer to
FIG.3203

3204-061A
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Control Valve

3206

: i
baww weud  3206-057A

84130-60800 ()
94531 -00800 ~5)
T AE
918'!1-80612-—?

H t
[ [
| sl

3206-104

3206-103A
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Torque Converter Piping

@10

aL—

ﬁ &—91611-40814

3213

3213-109
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Direction Switch

5701

13

= o oy
]
n

]
oce

LD

5701-175
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TROUBLESHOOTING

oloic|olo @SI0U fRLUCUYY
Pyjeaq woly
O o} G|olo|olo Q
MOp IR Ou 'uossiusues jo Suneawasg
o0 (el Ke) ucnesade Suioul oN
0 ‘N Uey; Jayio saburl 8 SIA0AR) BRI
o ‘N 1B 8AJ0A3) O} S|IB} 18Rl $183410
C|OlC O [oRNe] e} o] qw
CGlOo|0o QlOIC o] o} 4 W abeddig
Q o OiC|O G Qi0 (sl Rel ke &} 4 3oBQ UOIMS I
O e} Q o] O OiC oflo o} ¥ NW
(Bunaus)
o] o] Q0 Q CiQ o} o} o} d<NW Buuels e Hey swi abiey
R
[oRNo] @] O Oi0 ues
Buiyou
°1° e o oo ER i
o] 9] [ol e (o o= NW Buriys
saye Buiuels 1y (Bunys)
8] Q R R e & JENW Bunies 1. oous sfuel
0 e} 4 woy Ajeameu pabueyn
o C 00 (o %o} sbues N 12 RIS
ololo o o) ololo alo o ol 0 sabues Aue Je Bunsels oN
O o} Glo o} o) cio 12 bupess oN
o] O C O o e} olo 4 1e Bupess oN Buisers Ayned
wlols 22 v o|loiololsio SIZITI@ oiziQeiv|lelgD
g|Z18iH|g 2 Bl5E|c|8la 12 5alg|8 8|5 3528
glz|81g8|2 7 717|588 sloielaigl2ig|<ig|aldig
Al Fidle & cgigig|slgi3d elSiF| it < iRl ®]c!B
[~ & = Tleie o ® Cl=iglelici® m si3isle |
a8 W A w =133 2 @ % Sisle|g 5= n..w w | <
ST igle 2 &|12121 |5 HNMEIE I ML 5l
218|alE & g1e & & e = 515 &
213 = @ =1 oy e e
dlsig = [T Sle|miZ &
= 2 o] I oD JEN
F1<] a2 TR gy g
o
8 m|
&
[x+]
{uoissiwsuen
9 1alaau0d anbioy) saaea BA[RA [ONUOD
ucnads pIeoq-uo [NUCS UBYl 18wyo siuauodwo))

uoysadsu; pue Aigusssesiq




www.truck-freeworkshop.com

2-14

TRANSMISSION & CONTROL VALVE ASSY
REMOVAL.-INSTALLATION T = N'm (kgf-cm) [ft-Ibf]

*T=96~14.4
(98 ~ 145)
5 (7.09 ~ 10.5]

T=981~157
{100 ~ 160)
(7.24 ~ 11.6]

*. Note that only this bolt is MB in the 1 speed torgue converter and that all other bolts are different in size (M8 bolts),

Removal Procedure

1
2
3
4
)

Remove the toe board.

Disconnect the inching wire.

Disconnect the electrical wiring.

Disconnect the torque converter cooler hose.

Remove the transmission cover & control valve ASSY.

Instaliation Procedure

The installation procedure is reverse of the removal procedure.
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DISASSEMBLYINSPECTION-REASSEMBLY T = N-m (kgf-cm) [ft-Ibf]

T=98~157
{100 ~ 160)
(7.2~ 11.8)

T=53~94
(54 ~ 96)
(3.9 ~6.9]

T=140~223
{162 ~ 227)
f11.0 ~ 16.4}

Disassembly Procedure

1 Disconnect the solenoid valve connector.

2  Remove the solenoid valve.

3 Remove the sleeve lock plate and solenoid wire ASSY.

4  Remove the inching lever.

5  Remove the inching lever oil seal. [Point 1]

8  Remove the accumulator valve, inching valve and regulator valve. [Point 2]

7  Remove the change valve lock plate and pin. [Point 3]

8 Remove the change valve.

9 Remove the lower valve body ASSY, oil strainer, steel ball and spring. [Point 4]

10 Remove the safety valve, FF shift valve and R shift valve. [Point 5]
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Reassembly Procedure

The reassembly procedure is reverse of the disassembly procedure.

Point Operations

[Point 1]

Reassembly:
SST 09950-76018-71 - (D)
(SST 09950-60010)
SST 09950-76020-71 - (2
(SST 09950-70010)

[Point 2]
Disassembly:

Service bolt size: M8 x 1.25

Remove the valve piug using the service bolt.

1. Remove the pin.
2. Remove the valve piug using the servi

Service bolt size: M6 x 1.0

Inspection:
Measure free length of each valve spring.
Standard mm {in) Limit mm (in)
Accumulator valve (inner) 86.0 (3.386) 81.7 (3.217}
Accumuiator valve {outer) 117.0 (4.508} 111.2(4.378)
Inching valve (plug side} ~2000.3:70.3 {2.768) |~ 2000. 3: 66.8 {2.6530)
2000 3 ~:64.2 (2.528) | 2000 3~:61.0{2.402)
Inching valve (valve side} 49,9 (1.985) 47 4 (1.866)
Regutator valve 83.8 (3. 498) 844 (3.323)
[Point 3]
Disassembly:
1st Speed

ce bolt.
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$ 0
g

[Point 4]
Reassembly:
Install the iower valve body.
1. Install the oil strainer, spring and steel ball (*} on the lower
valve body, and put the plate and gasket on top.
*. Bince June 2000, the cup type is adopted in place of the
steel ball.
2. Reverse the above while maintaining the assembled state
and install it on the transmission cover.

{Point 5]

Disassembly:
Press in the valve plug with its opening facing downwards
and remove the key.

Inspection:
Measure free length of each valve spring.
Standard mm {in) Limit mm (in)
FI/R shift valve 53.5(2.108) 50.8 (2.000)
Safety valve 59.8 (2.354) 56.8 (2.236)

sz
=
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TORQUE CONVERTER-OIL PUMP
REMOVAL-INSTALLATION T = N'm (kgf-cm) [ft-Ibf]

T=9.81~186
{100 ~ 190)
[7.24~13.7]

Removal Procedure

1 Drain the torque converter oil.

2 Remove the engine. (See page 1-8))

3  Remove the torque converter ASSY. [Point 1]

4  Remove the oil pump with stator shaft. [Point 2]
5 Remove the stator shaft.

6  Remove the oil pump gear. [Point 3]

7  Remove the oil seal. {[Point 4]

Installation Procedure

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

Seal ring

Point Operations

[Point 1]
Removal:
Be careful as the torque converter ASSY contains oil.
Installation:
Apply grease before installing the seal ring and oil seal lip.
installation.
Install while rotating the torque converter ASSY so that the
extension naii enters into the groove in the oil pump drive
gear.

[Point 2]

Removal:
SS8T 09950-76003-7 1
(SST 09950-50012)

[Point 3]

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

Limit: 0.3 mm (0.012 in)

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

Limit: 0.4 mm (0.016 in)

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

Limit: 0.4 mm (0.016 in)
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SETE

SST(W

Inspection:
Measure clearance between the pump body and each gear.

Limit: 0.4 mm (0.004 in)

Inspection:
Measure clearance between the oil pump drive gear bush-
ing and stator shaft,

Limit: 0.15 mm (0.0059 in)

[Point 4]

installation:
SST 09950-76019-71 — ()
(SST 09950-60020)
SST 09950-76020-71 --- @
(SST 09950-70010)
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TORQUE CONVERTER & TRANSMISSION ASSY
REMOVAL-INSTALLATION T = Nem (kgf-cm) [ft-Ibf]

Engine mounting nut T=539~098.0 (550~ 1010} [39.8 ~ 73.1]
Torque converter mounting set boit T=48.0~755(500~770)[36.2 ~55.7]
Torque converter housing set bolt T=294~441 (300~ 450)[21.7 ~ 32.6]

Gascline model:

T=56.8~647 (580 ~660)[42.0 ~47.8]
Diesel model:

T=7665~832 (780~ 950)[566.4 ~ 68.7]

Drive plate set bolt {for connecting to engine crankshatft)

Drive plate set bolt (for connecting to torque converter) T=147~21.6 (150 ~ 220} [10.9 ~ 15.9]
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Removal Procedure

1 Remove the engine hood. (See page 9-5.)
Remove the toe board.

Drain the coolant.

Remove the battery and battery tray.

[4; SR - SR 4t B

Diesel Vehicle:
Remove the sedimenter bracket set bolt to make the bracket free.

[o>]

Disconnect the accelerator wire and fuel hose. [Point 1]
Remove fuse box and electrical parts plate set bolts to set them free.

Disconnect connectors and wiring harnesses from the engine.

© o o~

Remove the horn with bracket,

10 Disconnect the inching wire.

11 Disconnect the torque converter cooler hose. [Point 2]
12 Remove the radiator.

13 Disconnect the air cleaner hose.

14 Remove the oil pump set bolts to set the pump free.

15 Disconnect the exhaust pipe.

16  Remove the under cover.

17 Remove the propeller shaft. (See page 3-3.)

18 Remove the transmission mounting bolts.

19 Remove the engine mounting nuts.

20 Remove the engine with torque converter. [Point 3]

21  Remove the cover plate.

22 Remove the drive plate set bolts. [Point 4]

23 Separate the engine from the torque converter housing.
24 Remove the transmission cover and controf valve ASSY.

Installation Procedure

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

[Point 1]
Removal;
Put match marks on the fuel hose and the mating joint.

[Point 2]

Removal.
Put match marks on the radiator and torque converter cooler
hose.

[Point 3]
Removal-instailation:
SST 098010-20111-71 - D
09010-23320-71 @
Move the SST hook position to adjust the balance.

[Point 4]
Removal-installation:
Turn the flywheel using the crankshaft pulley set bolt.
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TRANSMISSION ASSY
DISASSEMBLY-INSPECTION-REASSEMBLY T = N-m (kgf-cm) [ft-Ibf]
T=78~175
(80 ~ 180)
(5.8 ~ 13.0]
T=59~78
(60 ~ 80)
[4.34 ~ 5.79)
T=981~157
P (100 ~ 160)
[7.24 ~ 11.6]
16
T=981~186

(100 ~ 190)
[7.24 ~ 13.8]
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Disassembly Procedure

1

Drain the torque converter oil.

2 Remove the torque converter.

3 Remove the oil pump with stator shaft and shim. [Point 1]

4  Remove the output shaft with front bearing case and the shim. [Point 2]

5 Disassemble the output shaft with front bearing case. [Point 3]

6 Remove the counter gear shaft.

7  Remove the main shaft ASSY. [Point 4]

8 Remove the spacer, rear bearing, reverse clutch gear, forward clutch gear and reverse & forward
clutch drum ASSY. [Point 5]
(For disassembly, inspection and reassembly of the clutch drum ASSY, see page 2-31.}

9  Remove the reverse and forward clutch gear bearings. [Point 6]

10  Remove the bearing spacer from the output gear portion. [Point 7]

11 Remove the counter gear.

12 Remove the counter gear bearing. [Point 8]

13 Remove the output gear.

14  Remove the oil filter. [Point 9]

15 Remove the oil pan and oil strainer. [Point 10]

16  Remove the main shaft front bearing and output shaft rear bearing. [Point 11]

Reassembly Procedure

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

[Peint 1]

Disassembly:
SST 09950-76003-71
(SST 09950-50012)

Reassembly:
Tentatively install the oil pump with stator shaft and check
the main shaft thrust clearance.
Standard: 0.20 to 0.62 mm {0.0079 to 0.0244 in)
If the measured clearance fails to fall within the specified
range, increase or decrease the shim thickness for adjust-

ment.
Shirm ] Mark Thickness mm (in)
0 0.67 ~0.75 (0.026 ~ 0.030)
1 0.855~0.945(0.034 ~ 0.037)
2 1.065~1.175(0.042 ~ 0.046)
3 1.335 ~ 1.465 (0.053 ~ 0.058)
[Point 2]
Disassembly:
Remove the output shaft with front bearing case using the
service bolt.

Service boit size: M10x 1.25

Reassembly:
Check the output shaft thrust clearance.
Standard: 0.03 to 0.51 mm (0.0012 to 0.0200 in)
If the measured clearance fails to fall within the specified
range, increase or decrease the shim thickness for adjust-

ment.
Mark Thickness mm (in)
¢ 0.855 ~ 0.945 (0.034 ~ 0.037)
1 1.190 ~ 1.310 (5.047 ~ 0.052)
2 1.530 ~ 1.670 (0.060 ~ 0.066)
[Point 3}
Disassembly:

Disassemble the output shaft front bearing case.
1. Remove the snap ring using the SST.
SST 09905-76002-71
(SST 09905-00012)
2. Remove the output shaft using a plastic hammer.
3. Remove the oil seal using a straight-edge screwdriver.
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4. Remove the front bearing using the SST.
SST 09950-76018-71 - D
(8ST 09950-60010)
SST 09950-76020-71 - @
(SST 09950-70010)
5. Remove the dust deflector using a screwdriver.

Reassembly:

Instail the output shaft front bearing case.

1. Install the dust deflector using the SST.
SST 09316-76008-71
(SST 09316-60011)

2. Install the front bearing using the SST.
SST 09950-76019-71 ---
(SST 09950-60020)
SST 09950-76020-71 - 2
(SST 09950-70010)

3. Install the oil seal using the SST.
SST 09150-10170-71
4. Install the output shaft using a plastic hammer.

5. Install the snap ring using the SST.
SST 09905-76002-71
(SST 09905-00012)

[Point 4]

Disassembly-Reassembly:
Remove or install components while supporting them from
disconnection or falling down.

Reassembly:
Apply grease to the seal ring at the tip of main shaft before
reassembly.
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38T

SSTH)

SST D

SST(D

[Point 5]
Inspection:
Measure side clearance of the seal ring.

Limit: 0.2 mm (0.008 in)

Reassembly:
Trrce up the clutch disc serrations with a screwdriver and
then install the clutch gear.

[Point 6]

Disassembily:
SST 09950-76019-71 - (D
(SST 09950-60020)
SST 09950-76020-71 «-- &)
(SST 09950-70010)

Reassembiy:
SST 09950-76019-71 - (1)
(SST 09950-60020)
SST 09950-76020-71 - @
(SST 09950-70010)

[Point 7]
Reassembly:
Install the baring spacer.
1. Tentatively secure the bearing spacer by bringing the out-
put gear towards the output shaft.
2. Secure it from the outside by a screwdriver to protect it
from falling down.
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SST
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[Point 8]
Disassembly:
SST 09320-23000-71

Reassembly: )
SST 09950-76019-71 - (1
(SST 09950-60020)

SS8T 09950-76020-71 -— 2
(8ST 09950-70010)

[Point 9]
Disassembly-Reassembly:
SST 09228-76004-71

(SST 09228-07501)

[Point 10]
Reassembly:

Remove iron chips adhering on the magnet and locate the

magnet as shown.

[Point 11]
Disassembly:
SST 09320-23000-71
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Reassembly:
SST 09950-76019-71 --- (1)
(SST 09950-60020)
SS8T 09950-76020-71 --- @
(SST 09950-70010)

Clutch operation check after reassembly
Blow air through the oil hole on top of the transmission case
and see that each clutch piston is operated.
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CLUTCH DRUM ASSY
DISASSEMBLY-INSPECTION-REASSEMBLY

Disassembly Procedure

1 Remove the snap ring.

2  Remove the backing plate, clutch disc, clutch plate and camber plate. [Point 1]
3 Remove the snap ring and clutch piston return spring. {Point 2]

4  Remove the clutch piston. [Point 3]

Reassembly Procedure

The reassembly procedure is reverse of the disassembly procedure.
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[Point 1]
Inspection:
Measure the clutch disc thickness.

Standard: 2.6 mm (0.102 in)
Limit: 2.3 mm (0.091 in)

Iinspection:
Measure thickness of the clutch plate.

Standard: 2.0 mm {0.079 in)
Limit: 1.8 mm (0.071in)

Inspection:
Measure height of the camber plate curving.

Standard: 3.4 mm (0.134in)

/_L_\ Limit: 3.1 mm (0.122 in)

Reassembly:
Install the camber plate to the clutch drum, with punched
mark A facing up.

Clutch gear side

Reassembily:
Install the clutch plate and clutch disc aiternately on the
clutch drum, while applying torque converter oil.

Number of clutch discs

1 ton series 4Y and 1DZ-ll models
4Y and 1DZ-ll models
2Z model
4Y model
2Z model

2-3 ton series

J3.5 ton series

L2 IS T &3 S I &) ) [ -

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

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

2. Measure clearance between the backing plate and clutch
disc using thickness gauges.
Standard:
4-disc specification: 0.8t0 1.3 mm (0.031 to 0.051 in)
5-disc specification: 1.0 to 1.6 mm (0.03% to 0.063 in)

3. If the measured value is out of the specified range, se-
lect a suitable backing plate.
Backing plate thickness: A = 3.0, 3.5 and 4.0 mm
{0.118, 0.138 and 0.157 in)

[Point 2]

Disassembly-Reassembly:
Compress the return spring using the SST and remove or
install the snap ring.
Tie two hooks of the SST by a wire or string as shown and
secure the hooks so that they will not disconnected from
the clutch drum.
SS8T09220-22001-71

Caution:

If the hooks are disconnected from the clutch drum while
the SSTis in use, spring will jump out, which is danger-
ous.

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

Standard: 63.4 mm (2.496 in)
Limit: 58.5 mm (2.303 in)

[Point 3]

Disassembly:
Pinch the rib of clutch piston by pliers with cloth in-between
and remove the piston.
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DIRECTION SWITCH ASSY
REMOVAL-INSTALLATION

Removal Procedure

1 Remove the turn signal switch cover,

2 Disconnect the wiring.

3  Remove the direction switch ASSY. [Point 1]

Installation Procedure

The installation procedure is reverse of the removal procedure.

Point Operations

£l -} M
aielrielelalsfa [Point 1]
Teh7hs[islialaliz|s 1 [in] Inspection: . o .
T Check electrical continuity between switch connector ter-
minals.

(P: Position, T: Terminal No., O—C: Continuous)

LH spec. (STD) RH spec. (OPT)

1:VR 1 — T N IG1 IG2 VF | VF2 i ST VR Ra

2:Ra 2:1G2 P

3.8T 3:N F1 O & £

4:\F2 4 1G1

5 VF 5 VF N O 2

6:1G1 6:VF2 R O &

7N 7:8T

8:1G2 8:Ra Ra © ©
9:VR

VF . Forward solenoid

VR : Reverse solenoid

ST : Starting motor relay
Ra : Backup lamp & buzzer
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OlL PRESSURE MEASUREMENT AND
STALL TEST

1. Maintain the vehicle horizontally and warm up the engine
with the direction switch at the N position.
2. Measure the oil level.
(1) Measure the oil level during idling using the level gauge.
(2) Hthe oil levelis not between F (upper limit) and L (lower
limit), adjust to an appropriate level.

Main pressure

Clutch A
pressure

Qutiet
pressuie

3. Measure the oil pressure.

(1) Check and adjust the engine speed. (See page 1-11.)

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

(3) Set the oil pressure gauge. (If three oil pressure
gauges are available, measure the main, clutch and
torque converter outlet pressures at a time.)

Use the adapter (SST) at each of the main pressure
and clutch pressure detection port.
SST09350-23320-71

(SST thread size: Valve side 5/16 UNF, Qil pressure

gauge side PT1/8)

(4) Startthe engine, set the direction switch to the N posi-
tion, and measure the main pressures at idling and
2000 rpm, and the torque converter outlet pressure at
2000 rpm.

(5) Operate the direction switch to each shift position and
measure clutch operating pressures at idling and 2000
rpm.

Note:
Do not step on the inching pedal during measurements
of oil pressures.

Standard kPa (kgf/cm?) [psi]
Detecting pressure Flug size ldling 2000 rpm
Main pressure PT 4/8 (SST) | 735~ 1324 (7.5~ 13.5) [107 ~ 192]|834 ~ 1373 (8.5 ~ 14.0) [121 ~ 199]
Clutch pressure T 0 834 ~ 1324 (8.5 ~ 13.5) [121 ~ 192]
Torgue converter outlet BT 1/8 _ 49 ~ 441 (0.5 ~ 4.5) [T ~ 64]

pressure
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4.

Carry out the stall test.

(M

Load a cargo having near the permissible maximum
load, firmly locate stoppers to the front and rear wheels,
and activate the parking brake.

Caution:
Prevent the vehicle from movement by pulling at
the rear by a wire as shown, for safety during test.

Warm up the engine and measure the idling speed,
no-load static maximum revolution and relief down.
(See page 1-11.)

Set the direction switch to the forward position, press
on the acceleration pedal all the way and measure the
stall revolution after the revolution is stabilized.

Standard:

4Y, Approx. 2100 rpm
1DZ-ll: Approx. 2100 rpm
22 Approx. 2050 rpm
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GENERAL

Torque Converter
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Control Vaive (Upper)

A-A: Accumulator

s | B-B: Change valve

S .
Il :
ol o=

C-C: Inching valve

} D-D: Regulator valve
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2A-4

Control Valve (Lower)
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HYDRAULIC CIRCUIT DIAGRAM
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SPECIFICATIONS
Maker Alisin
Torque converter type 3 elements, 1 stage, 2 phases type
Torgue converter model 7- AISIN
Stall torque ratio 4Y-1D2Z41 ;. 2.68
27z 1272
Stall speed rpm 4Y1DZ-1i 2100
27 12050

Control system

Solenoid type selector valve

Clutch operating pressure
(main pressure}  kPa(kgficm?)[psi]

1108 (11.3) [161]

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

392 (4.0) [57]

Torque converter
oil capacity £ (USgal)

9.0{2.38)

Torque converter il

ATF GM Dexron® ||

Note: The indicated oil pressure is at an engine speed of 2000 rpm.

Torque Converier Ratio

1 ton series 2-3-J3.5 ton series
A4Y1DZ- AY-1D2-1 2Z
Forward 1st speed 1.531 1.583 1,340
Revarse 1.540 1.594 1.343
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COMPONENTS

Torque Converter Housing

3201

3201-190
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Torque Converter

[1DZ,27] 3202

3202-0858
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Torque Converter Clutch

3203-118A




www.truck-freeworkshop.com

2A-10

Torgue Converter Gear

Refer to 3203

3204

3204-072A
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Control Valve
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3208-114

16

3206

2206-112
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Torgue Converter Piping

3213

3213-123
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2A-13

TROUBLESHOOTING
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TRANSMISSION & CONTROL VALVE ASSY

REMOVAL-INSTALLATION T = Nem (kgfcm) [ftibf]
\‘\ T L NN \\ AN [12.4~ 18.6]

Removal Procedure
1 Remove the toe board,
Disconnect the inching wire.

Disconnect the electrical wiring.

2w N

Remove the transmission cover & control valve ASSY.

installation Procedure
The installation procedure is reverse of the removal procedure.
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2A-15

DISASSEMBLY - INSPECTION-REASSEMBLY

T = Nem (kgf-cm) [ftlbf]

T=10.0~15.0
{102~ 153y T=80~9.0(B1~92)
@L {7.38 ~11.07} {4.41 ~ 6.66]

(4.41 ~ 6.66]

Disassembly Procedure

1

2

9

Disconnect the solenoid valve connector.

Remove the solenoid valve.

Remove the sleeve lock plate and solencid wire ASSY.

Remove the inching lever.

Remove the inching level oil seal, [Point 1]

Remove the accumulator valve, inching valve and regulator valve. [Point 2]

Remove the change valve. [Point 3]

Remove the lower valve body ASSY, oil strainer, relief valve piston and spring. [Point 4]

Remove the safety valve, F shift valve and R shift vaive. [Point 5]

Reassembly Procedure

The reassembly procedure is reverse of the disassembly procedure.



www.truck-freeworkshop.com

Point Operations

[Point 1]

Reassembly:
SST 09950-76018-71 --- (1)
(85T 09950-60010)
SST 09950-76020-71 --- (2)
(SST 09950-70010)

[Point 2]
Disassembly:

Remove the acocumulater valve plug and accumulator valve

using the SST.
SST 09950-76003-71
(SST 09950-50012)

nspection:
Measure free length of each valve spring.
Standard mm ({in) Limit mm (in)
Accumulator valve nner 86.1 (3.390) 818 {3.220)
1{on series outer 151.7 (5.872) 1441 (5.673)
Accumulator valve inner 84.4 (3.323) 80.2 (3.157}
§'3'J3'5 ton series outer 122.3 (4.815) 116.2 (4.878)
lug sf 64.2 (2,52 1.0 {2,402
Inching valve plug srd_e {2.528) 61.0 (2.402)
valve side | 489 (1.985) 47 .4 (1.8656)
Reguiator vaive 132.4 (5.213) 126.8 (4.963)

LY

Lo

A
VA <

N
0L

[Point 3]
Disassembly:
Remove the valve plug as follows:
1. Remove the pin.
2. Remove the valve plug using the SST.
SST 09950-76003-71
(SST 09950-50012)
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2A-17

[Point 4]
Reassembly:
install the lower valve body.
1. Install the oil strainer, spring and relief valve piston on the
lower valve body, and put the gasket on top.
2. Reverse the above while maintaining the assembled state
and install it on the transmission cover.

[Foint 5}

Disassembly.
Press in the valve plug with its opening facing downwards
and remove the key.

Inspection:
Measure free length of each valve spring.
Standard mm {in) Limit mm (in)
F/R shift valve 58.8 (2.354} 56.8 (2.236)

Safety valve 50.8 (2.354) 56.8 (2.236)
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TORQUE CONVERTER-OIL. PUMP
REMOVAL-INSTALLATION T = Nem (kgf-cm) [ftlbf]

T=168~252
(171 ~ 257)
[12.4 ~ 18.6]

Removal Procedure

1 Drain the torque converter oil.

2 Remove the engine. (See page 1-8.)

3 Remove the torque converter ASSY. [Point 1]
4 Remove the oil pump Wistator shaft. [Point 2]
5  Remove the stator shaft.

6  Remove the oif pump gear. [Point 3]

7 Remove the oil seal. [Point 4]

Installation Procedure

The installation procedure is reverse of the removal procedure.
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2A-19

Point Operations

[Point 1]
Removal:
Be careful as the torque converter ASSY contains ail.
Instaliation:
Apply grease before installing the oil seal lip.
Instaliation:
tnstall while rotating the torque converter ASSY so that the
extension nail enters into the groove in the oil pump drive
gear.

[FPoint 2]

Removat:
SST 09950-76014-71
(SST 09950-40011)

[Point 3]
Inspection:
Measure clearance between the oil pump driven gear and

pump body.

Limit: 0.3 mm (0.012 in)

Inspection,
Measure clearance between the pump body and each gear.

Limit: 0.1 mm (0.004 in)

Inspection:;
The mark has no meaning for reassembiy.
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2A-20

[Point 4]

Installation:
SST 08950-76018-71 - (1)
(SST 09950-60010)
SST 09950-76020-71 - (2)
(SST 09950-70010)
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TORQUE CONVERTER & TRANSMISSION ASSY
REMOVAL-INSTALLATION T = Nm (kgf-cm) [ftIof]

Engine mounting nut T=53.9~89.0(550~1010}[39.8 ~73.1]
Torgue converter mounting set boit T=490~755(500~770)[36.2 ~ 65.7]
Torque converter hotsing set bolt T=29.4~44.1(300 ~ 4580) [21.7 ~ 32.6]

Gasoline modei:

T =569 ~64.7 (580 ~ 660) [42.0 ~ 47.8]
Diese! model:

T=76.5~93.2 (780~ 950)[56.4 ~ 68.7]

Drive plate set boit (for connecting to terque converter) T=14.7~21.6 (150 ~220)[10.9 ~ 15.9]

Drive plate set boit (for connecting to engine crankshaft)
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Removal Procedure

1

2

10

N

12

13

14

15

16

17

18

19

20

21

22

23

Remove the engine hood. (See page 9-5.)
Remove the toe board.

Drain the coolant.

Remove the battery and battery tray.

Diesel Vehicle:
Remove the sedimenter bracket set bolt to make the bracket free.

Disconnect the accelerator wire and fuel hose. [Point 1]
Remove fuse box and electrical parts plate set bolts to set them free.
Disconnect connectors and wiring harnesses from the engine.
Disconnect the inching wire.

Disconnect the torque converter cooler hose. [Point 2]
Remove the radiator.

Disconnect the air cleaner hose.

Remove the oil pump set bolts to set the pump free.
Disconnect the exhaust pipe.

Remove the under cover.

Remove the propeller shaft. (See page 3-3.)

Remove the transmission mounting bolts.

Remove the engine mounting nuts.

Remove the engine with torque converter. [Point 3]

Remove the cover plate.

Remove the drive plate set bolts (6 pcs.). [Point 4]

Separate the engine from the torque converter housing.

Remove the transmission cover and control valve ASSY.

Installation Procedure

The installation procedure is reverse of the removal procedure.
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2A-23

Point Operations

[Point 1}
Removal:
Put match marks on the fuel hose and the mating joint.

[Point 2]

Removal:
Put match marks on the radiator and torgue converter cooler
hose.

[Point 3]
Removal-installation:
SST 09010-20141-71 - (1)
SST 09010-23320-71 --- (2)
Move the SST hook position to adjust the balance.

f—— t “".‘4\“\
T Ar

[Point 4]
Removal-Installation:
Turn the flywheel using the crankshaft pulley set bolt.
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TRANSMISSION ASSY
DISASSEMBLY-INSPECTION-REASSEMBLY T = Nem (kgfcm) [ft-Ibf]

(80 ~ 180)
[5.79 ~ 13.02]

(155 ~ 232)
[$1.21 ~ 16.79]

T=168~252
(171 ~ 257}
[12.4 ~ 18.8]
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2A-25

Disassembly Procedure

1

2

10

1

12

13

14

Drain the torgue converter oil.

Remove the torgue converter.

Remove the oil pump Wistator shaft and shim. [Point 1]
Remove the rear case. [Point 2]

Remove the output gear and shim.

Remove the counter gear and shim. [Point 3]

Remove the counter gear shaft.

Remove the main shaft ASSY.

Remove the spacer, rear bearing, reverse clutch gear, forward clutch gear and reverse & forward
clutch drum ASSY. [Point 4]
(For disassembly, inspection and reassembly of the clutch drum ASSY, see page 2A-30)

Remove the reverse and forward ciutch gear bearings. [Point 5]

Remove the output shaft. [Point 6]

Remove the main shaft rear bearing, counter gear bearing and output shaft bearing. [Point 7]
Remove the oil strainer, oil strainer case and piping.

Remove the oil filter. [Point 8]

Reassembly Procedure

The reassembly procedure is reverse of the disassembly procedure.



2A-26

www.truck-freeworkshop.com

Service tap

N 72N

Point Operations

[Point 1]

Disassembly:
SST 09850-76013-71
(SST 09950-40010)

Reassembiy:
Adjust the thrust clearance of the main shaft system.
1. Temporarily install the oil pump W/stator shaft and
shim(s), and inspect the thrust clearance of the main
shaft gear system.

Standard: A=0.10 ~ 0.43 mm (0.004 ~ 0.017 in)

2. If the standard is not satisfied, increase or decrease the
shim thickness for adjustment.

Mark Thickness mm {in)
0 0.67 ~0.75 {0.0264 ~ 0.0295}
1 C.8655 ~ 0.945 (0.0337 ~ 0.0372)
2 1.065~ 1.175 (0.0419 ~ 0.0453)
3 1.335 ~ 1.465 (0.0526 ~ 0.0577)
4 0.47 ~0.53 (0.019 ~ 0.021)
5 1.24 ~ 1.36 (0.048 ~ 0.054)
5] 1.39 ~ 1.51 {0.065 ~ 0.059)
7 1.53 ~ 1.67 (0.060 ~ 0.066)
[Point 2]
Disassembly:

Insert a flat head screwdriver in the cut portion of the case
for removal.

Reassembly:
Assemble after removing iron particles staying on the mag-
net.
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[Point 3]
Reassembly:
Adjust the counter gear thrust clearance.
1. Temporarily install the rear cover, and inspect the counter
gear thrust clearance.

Standard: 0.10 ~ 0.54 mm (0.004 ~ 0.021 in)

2. If the standard is not satisfied, increase or decrease the
shim thickness for adjustment.

Mark Thickness mm {in}

0 0,375~ 0425 (0,015~ 0.017)
0.565 ~ 0.635 (0.022 ~ 0.025)
0.67 ~ 0.75 (0.026 ~ 0,030
0.855 ~ 0.945 (0.034 ~ 0.037)
1.01 ~ 111 {0.040 ~ 0.044)
1.12 ~ 1.24 (0.044 ~ 0.049)

[ s S

[Point 4]
Inspection:
Measure the seal ring side clearance.

Limit: 0.2 mm (0.008 in)

Reassembly:
After adjusting the clutch disc serration with a screwdriver
or the like, install the clutch gear.

[Point 5]

Disassembly:
SST 09950-76018-71 --- (1)
(SST 09850-60010)
SST 09950-76020-71 -~ (2)
(SST 09950-70010)
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Reassembly:
SST 09950-76018-71 - (1)
. (SST 09950-60010)
@ SST 09950-76020-71 — (2)
(SST 09950-70010)
SST (1) T
[Point 6]
Reassembly:

Adjust the output gear thrust clearance.
1. Temporarily install the output gear and rear cover, and
inspect the output gear thrust clearance.

Standard: A=0.10 ~ 0.49 mm (0.004 ~ 0.019 in)

2. If the standard is not satisfied, increase or decrease the
shim thickness for adjustment.

Mark Thickness mm (in)

0 0.375 ~0.425(0.015 ~ 0.017)
0.525 ~ 0,595 (0.021 ~ 0.023}
067 ~ 0,75 (0,026 ~ 0.030)
0.755 ~ 0.845 (¢.030 ~ (.033)
0.855 ~ 0.945 (0,034 ~ 0.037)
095~ 1.05 {0.037 ~ 0.041)
1.065 ~ 1.175 (0.042 ~ 0.046)

DB W | N

[Point 7]
Disassembly:
SST 09320-23000-71

Reassembly:
SST 09950-76018-71 - (1)
>
é 2o (SST 09950-60010)
& SST (2) SST 09950-76020-71 - (2)
e O (SST 09950-70010)
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[Point 8]
Disassembiy-Reassembly:
SST 09228-76004-71

(SST 09228-07501)

Clutch operation check after reassembly
Blow air through the oil hole on top of the transmission
case and see that each clutch piston is operated.
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CLUTCH DRUM ASSY
DISASSEMBLY-INSPECTION-REASSEMBLY

Disassembly Procedure

1 Remove the snap ring.

2 Remove the backing plate, clutch disc, clutch plate and camber plate. [Point 1]
3 Remove the snap ring and cluich piston return spring. [Point 2]

4 Remove the clutch piston, piston ring and seal ring. [Point 3]

Reassembly Procedure

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

[Point 1]
Inspection:
Measure the clutch disc thickness.

Standard: 2.6 mm {0.102 in)
Limit: 2.3 mm (0.091 in)

Inspection:
Measure thickness of the clufch plate.

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

Inspection:
Measure height of the camber plate curving.

Standard: 3.4 mm (0.134 in)
Limit: 3.1 mm (0.122 in)

Reassembly:
Install the camber plate to the clutch drum, with punched:

mark J facing up.

Reassembly:
Install the clutch plate and clutch disc alternately on the
clutch drum, while applying torgue converter oil.

Number of clutch discs

1 ton series 4Y and 1DZ-1l models

4Y and 1DZ-ll models

2.3 ton series
27 model

4Y model
27 model

J3.5 ton series

&1 BN - T I 2 T G 30 -

Camber plate
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Identifying greoves

Reassembly:

Adijust the clearance between the backing plate and clutch

disc.

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

2. Measure clearance between the backing plate and snap
ring using thickness gauges.
Standard:
4-disc specification: 0.8 ~ 1.3 mm (0.031 ~ 0.051 in)
5-disc specification: 1.0 ~ 1.6 mm (0.03% ~ 0.063 in)

3. lf the measured value is out of the specified range, se-
lect a suitable backing plate.
Backing plate thickness:

A

Identifying grooves

5.7 mm (0.224 in)

¢

6.2 mm {0.244 in)

Cne groove

5.7 mm (0.264 in)

Two grooves

|dentifying
grooves

| e/

Reassembly:
Install the backing plate with its stepped side (with groove)
facing upward (on the clutch gear side).

[Point 2]

Disassembly-Reassembly:
Compress the return spring using the SST and remove or
install the snap ring.
Tie two hooks of the SST by a wire or string as shown and
secure the hooks so that they will not disconnected from
the ciutch drum.
SST 00220-22001-71

Caution:

if the hooks are disconnected from the clutch drum while
the SST is in use, spring will jump out, which is danger-
ous.

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

Standard: 63.4 mm (2.496 in)
Limit: 58.5 mm (2.303 in)
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[Point 3]

Disassembly:
Pinch the rib of clutch piston by pliers with cloth in-between
and remove the piston.

Reassembly.
Apply torgue converter oil on the piston ring and seal ring,
and assemble the clutch piston.
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OIL PRESSURE MEASUREMENT AND
STALL TEST

1. Maintain the vehicle horizontally and warm up the engine
with the direction switch at the N position.
2. Measure the oil level.
(1) Measure the oil level during idling using the level gauge.
(2) Ifthe il level is not between F (upper limit) and L {lower
limit), adjust to an appropriate level.

Clutch , 3. Measure the oil pressure.

pressure (1) Check and adjust the engine speed.

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

é L L (3) Set the oil pressure gauge. (If three oil pressure
;;;,ﬂ_ﬁ( iy ! gauges are available, measure the main, clutch and
/:w\J L torque converter outlet pressures at a time.)

- Use the adapter (SST) at each of the main pressure

and clutch pressure detection port.

SST 09350-23320-71

(SST thread size: Valve side 5/16 UNF, Oil pressure
gauge side PT1/8)

(4) Startthe engine, set the direction switch to the N posi-
tion, and measure the main pressures at idling and
2000 rpm, and the torque converter outlet pressure at
2000 rpm.

(6) Operate the direction switch to each shift position and
measure clutch operating pressures at idling and 2000
rpm.

Qutlet pressure

Note:
Do not step on the inching pedal during measurements
of oil pressures.

Standard kPa (kgficm?) [psi]
Detecting pressure Plug size ldlirg 2000 rpm
Main pressure PT 1/8 (S8T) 830 ~1220(8.5~12.4)[121 ~176] 890 ~ 1270 (9.1 ~ 13.0) [12¢ ~ 185]
Clutch pressure 0 4 890 ~ 1270 (9.1 ~ 13.0) [129 ~ 185]
Torque converter outiet PT 1/8 - 80 ~ 540 (0.8 ~ 5.5) [11.3 ~ 78.2]
pressure
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O —{(O

t@MQ/D

Accelerator pedai

4.

Carry out the stall test.
(1) Load a cargo having near the permissible maximum
load, firmly locate stoppers to the front and rear wheels,
and activate the parking brake.

Caution:
Prevent the vehicle from movement by puliing at
the rear by a wire as shown, for safety during test.

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

(3) Set the direction switch to the forward position, press
on the acceleration pedal all the way and measure the
stall revolution after the revoiution is stabilized.

Standard:

4Y: Approx. 2100 rpm
1DZ-1l: Approx. 2100 rpm
2Z: Approx. 2050 rpm
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PROPELLER SHAFT

3-1
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3-2
GENERAL
1 T —
D [ olie
<]§i> & j <3§;> :> O:“i ;;ZK\ /;Sij 5“:0
L:Q:z J ch J ?) 3
SPECIFICATIONS
Joint type Cross type
. 77.5(3.051)
Length mm (in) 1086 (4.272)
COMPONENTS

33333333

3701
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PROPELLER SHAFT
REMOVAL-INSTALLATION T = N'm (kgf-cm) [ft-Ibf]

2
T =353 ~40.2 (360~ 410} [26.1 ~ 29.7]

VO

Removal Procedure

1 Remove the propeller shaft cover.

2  Remove the propeller shaft set bolt.

3 Remove the propeller shaft.

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 Fix the propeller shaft in a vise.

2  Remove the snap rings.

3 Remove the universal spider sets. [Point 1]
Reassembly Procedure

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

[Point 1]
Disassembily:
Remove the universal spider sets.
1. Use a brass bar and extract the hearing cup.

2. Use the brass bar to extract the bearing cup on the other
side and remove the spider.

3. Remove the spider set on the opposite side in the same
Way‘ B

Reassembily:
Install the universal spider sets.
. Coat MP grease on the needle roller in the bearing cup.
. Use a brass bar and drive in the bearing cup a little.
. Install the spider.
. Use the brass bar and drive in the bearing cup until the
snap ring groove appears.

RESEUE S

5. Use the brass bar and drive in the bearing cup on the
opposite side until the snap ring groove appears.

6. Install the spider set on the opposite side in the same
way.
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GENERAL
Differential (1 Ton Series: ~ 2000.11)

Differential (2 Ton Series: ~ 199%.11)
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Differential (3-J3.5 Ton Series: ~ 1999.11)
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Reduction Gear (2 Ton Series: ~ 1999.11)

B Ciwie.
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|

g
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4-4A

Differential (1 Ton Series: 2000.11 ~ 2002,12, 2003. 6 ~)
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4-4B

Differential {3-J3.5 Ton Series: 199%.11 ~)

T

: Li@
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B —

Reduction Gear (1 Ton Series: 2000.11 ~)
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4-4C

Reduction Gear (2 Ton Series: 1999.11 ~)
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4-4D

Differential (1 TON SERIES: 2002.12 ~ 2003. 6)
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4-5
SPECIFICATIONS
Vehicle model , 2 ton series
ltem 1ton series 3-J3.5 ton series
Differential case type Banjo type -
Reduction ratio
(ring gear/drive pinion) 5833 «
Drive pinion B “—
: : Number of teeth
Differential Ring gear 35 -
. ~2002.12, 20036 ~: 10 x 4
Pinion gear ' : 10 x4
Number of 2002.12 ~2003.6 : 11 x2
h tit ~ ~
teeth x quantity | g gear 2002.12,2003.6 ~ : 14 x 2 14x2
200212 ~20036 :16x2
2 ton series:
Differential oif quantity £(US gal) 6.3(1.66) 56(1.74)

3-J3.56 ton series; 7.7 {2.03)
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46

COMPONENTS

1 ton series (~ 2000.11) 4101

YO a N ‘5}_(( | 89
NS . ~

91611-60815

A101-141A

4101

i
91611-50815

4101-142A




www.truck-freeworkshop.com

4-8BA

1 ton series (2000.11 ~ 2002.12, 2003.6 ~) 4101

81611-60816

41011754

4101

91611-60815

4101174
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1 ton series (2002.12 ~ 2003.6)

4101

4101-1954
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¢ 4101
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FIG.5803-AA
FIG.5803-31 ——g 1 ¥
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c 400—@ 0
¢ 4512-0100 i \|
4101

4101-145A
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DIFFERENTIAL ASSY

REMOVAL-INSTALLATION

Note:

Never apply impact to the frame at the time of removal or installation to protect the SAS controller
from damage.

T = Nem (kgf-cm) [ft-lbf]

T=235~294
(2400 ~ 3000}
(7a~217] '\

T = 265 ~ 343

(2700 ~ 3500)
[195 ~ 253]

® *3: See page 5-11.
o 3-3.5 ton series T =98.07 ~ 127.5 (1000 ~ 1300) [ 72.35 ~ 94.06]
Axle shaft set bolt Other T =68.6 ~ 88.3 (700 ~ 900) [50.6 ~ 65.1]
" 1-2 ton series T=107.9 ~137.3 (1100 ~ 1400) [79.59 ~ 101.3]

Front axle ASSY set bolts

3 ton series, J3.5 ton series T=127.5~166.7 (1300 ~ 1700) {94,068 ~ 123.0]
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Removal Procedure

1
2

10
11
12
13
14
15
16
17

Remove the mast. (See page 11-9.)

Drain differential oil. [Point 1]

Jack up the vehicle and remove the front wheels,

Drain brake fluid, and disconnect the brake pipe (from the wheel cylinder).
Disconnect the parking brake cable (from the lever).

Remove the parking brake cable clamp.

Remove the propeller shaft. (See page 3-3.)

Remove the transmission mount bolts.

Support the lower side of the transmission with a pantograph jack or wooden block.
Support the front axie & differential ASSY with a hoist and garage jack. [Point 2]
Remove the speed sensor cover and disconnect the connector.

Remove the front axle bracket through bolt.

Remove the front axie bracket reamer bolt. [Point 3]

Remove the front axle & differential ASSY.

Remove the front axle shaft.

Remove the front axle Wibracket.

Remove the speed sensor.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
Bleed air from the brake system after installation. (See page 8-23.)

Point Operations

[Point 1]
Instaliation:
After reassembly, fill hypoid gear oil to the specified level.

A=8~15mm (0.31 ~ 0.59 in)
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[Point 2]

Removal-installation:
Install hub nuts on hub bolts on the left and right side, and
sling wire at the tapered portion.

[Point 3]
Removal:
SST 09310-23320-71

[Point 4]

Removal-Installation:
Operate carefully so as not to bring the axle shaft into con-
tact with the oil seal lip to damage it.
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DISASSEMBLY INSPECTION-REASSEMBLY
{ALL MODELS: ~ 2000.11, 2.3-J3.5 TON SERIES: 2000.11 ~) Nem (kgf-cm) [ft-Ibf]

T=29.4~441 (300 ~ 450} [21.7 ~ 32.6]

T=17.7~1373

(1200 ~ 1400)

T=883~117.7 [86.82 ~ 101.3]
(900 ~ 1200}
[65.1 ~ 86.82]

T=M177~137.3

(1200 ~ 1400)
[86.82 ~ 101.3]
T=29.4~44.1
(360 ~ 450}
121.7 ~ 32.6)

Disassembly Procedure

1 Remove the differential cover. [Point 1]

2 Measure the ring gear backlash. [Point 2]

3 Remove the bearing cap and adjusting nut. {Point 3]

4  Remove the differential case ASSY. (See page 4-14 for the disassembly, inspection and reassembly
procedure.)

5 Remove the differential carrier. [Point 4] {See page 4-17 for the disassembly, inspection and reas-
sembly procedure.)

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.



‘www.truck-freeworkshop.com

Point Operations

fPoint 1]

Reassembly:
Apply sealing agent (Three Bond’s No.1217C or the equiva-
lent) on the mating surfaces of the differential cover and
housing before reassembly.

[Point 2]
inspection:
Measure the ring gear backlash.

Standard:
1:2 ton series: 0.2 ~ 0.3 mm (0.008 ~ 0.012 in)
3 ton series, J3.5 ton series: 0.3~ 0.4 mm
(0.012 ~ 0.016 in)

[Point 3]
Disassembly:
Put match marks on the bearing cap and differential hous-

ing.

Reassembly:
Install the adjusting nuts and bearing cap.
1. Install the adjusting nuts.
2. Install the bearing cap by aligning the match marks and
temporarily tighten the set bolt.
T =19.6 N-m {200 kgf-cm) [14.5 ft-Ibf]

3. Set the dial gauge in the thrust direction of the differential

case.
4. Use the SST and tighten until the thrust clearance is elimi-
nated.
S8T 09630-10110-71
5. Tighten adjusting nuts on both sides by one notch each.
6. Set the dial gauge vertical to the ring gear tooth surface,
and measure the backlash.

Standard:
1-2 ton series: 0.2 ~ 0.3 mm (0.008 ~ 0.012 in)
3 ton series, J3.5 ton series: 0.3~0.4 mm

(0.012 ~ 0.016 in)
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If the standard is not satisfied, adjust by turning the adjust-
ing nut to move the differential case ASSY in the thrust di-
rection.
(1) When the backlash is excessive:
Loosen the adjusting nut on the ring gear teeth side
and tighten the adjusting nut on the rear side as much
to bring the ring gear closer to the drive pinion.
(2) When the backlash is insufficient:
Loosen the adjusting nut of the rear side of the ring
gear and tighten the adjusting nut on the teeth side as
much to bring the ring gear away from the drive pin-

jon.
7. Tighten the adjusting nut on the rear side of the ring gear
further by 1.5 to 2 notches.
8. Instali the adjusting nut lock plate.
9. Finally tighten the bearing cap set bolts.
T=M177~137.3 N-om (1200 ~ 1400 kgf-cm)
[86.82 ~ 101.3 ft-Ibf]

[Point 4]

Reassembly:
Apply sealing agent (08826-76002-71 (08826-00090)) on
the mating surfaces of the differential carrier and housing
before reassembily.

Reassembly:
Coat thread tightener (08833-76002-71 (08833-00080)) on
the differential carrier set bolts before tightening it.
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DISASSEMBLY-INSPECTION-REASSEMBLY
(1 TON SERIES: 2000.11 ~) Nort (kgfecrm) [iedbl

T=343~392
(3500~4000)
1253 2~289.3]

T=88.3~117.7
(900~1200)
[65.1~86.82]

QtiRT—H? 7~137.3 !
| (1200~14C0)
: J {86.82~101.29]

T=11 7.7~'1 37.3 {1200~1400} [86.82~101.26}

Disassembly Procedure

1 Remove the drive pinion rear cover and the gasket.

2  Remove the lock nut and washer. [Point 1]

3  Remove the differential cover. [Point 2]

4  Measure the ring gear backiash. [Point 3]

5 Remove the bearing cap and adjusting nut. [Point 4]}

6  Remove the differential case ASSY. (See page 6-14 for the disassembly, inspection and reassembly.)
7  Remove the drive pinion Wibearing. [Point 5]

8 Remove the drive pinion bearing. [Point 6]

9  Remove the output gear and reduction gear Wicarrier cover. [Point 7]
10 Remove the reduction gear Wibearing. [Point 8]

11 Remove the drive pinion outer race from the carrier cover.

12 Remove the input shaft dust deflector. [Point 9]

Reassembiy Procedure

The reassembly procedure is the reverse of disassembly procedure.



www.truck-freeworkshop.com

4-13B

Point Operations

[Point 1]
Disassembly:
Remove the lock nut, washer, rear bearing roller and shim.
1. Unlock the lock nut.
2. Install the input shaft and use a pipe wrench to lock the
gear from rotation.
3. Remove the lock nut and washer.

[Point 2]

Reassembly:
Apply sealing agent (Three Bond 1217C or equivalent) on
the differential cover surface to be in contact with the differ-
ential housing.

[Peint 3]
Inspection:
Measure the ring gear backlash.

Standard: 0.2 ~ 0.3 mm (0.008 ~ 0.012 in)

[Point 4]

Disassembly:
provide match marks on the bearing cap and differential
housing.

Reassembly:
Install the adjusting nut and bearing cap.
1. Instali the adjusting nut.
2. Install the bearing cap by aligning the match marks and
temporarily tighten the set bolts.
T=19.6 Nm (200 kgf-cm) [14.5 ft-Ibf]
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3. Set a dial gauge in the thrust direction of the differential
case.

4. Use the SST and tighten until the thrust clearance is
eliminated.
SST 09630-10110-71

5. Tighten both adjusting nuts by one notch each.

6. Set the dial gauge vertically to the ring gear tooth flanks
and measure the backlash.

Standard: 0.2 ~ 0.3 mm (0.008 ~ 0.012 in)

If the standard is not satisfied, make adjustment by mov-
ing the differential case ASSY in the thrust direction by
means of the adjusting nuts.
(D When the backlash is excessive:
Loosen the adjusting nut on the tooth flanks side of
the ring gear and tighten the adjusting nut on the rear
side equally to bring the ring gear closer to the drive
pinion.
(@ When the backlash is insufficient:
L.oosen the adjusting nut on the rear side of the ring
gear and tighten the adjusting nut on the tooth flank
side equally to bring the ring gear away from the drive
pinion.
7. Tighten the adjusting nut on the rear side of the ring gear
further by 1.5 to 2 notches.
8. Install the adjusting nut lock plate.
9. Finally tighten the bearing cap set bolts.
T =117.7 ~137.3 N-m (1200 ~ 1400 kgf-cm)
[86.82 ~ 101.30 ft-Ibf]

[Point 5}
Disassembly:
1. Prevent the drive pinion from damage by inserting a
wooden block in the differential housing.
2. Use a plastic hammer and remove the drive pinion W/
bearing.
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SsT

Reassembly:

Assemble the shim, rear bearing roller, washer and lock

nut.

1. While supporting the drive pinion, assemble the shim,
rear bearing, washer and lfock nut. The washer claw shali
face the deep groove side.

2. Use the input shaft to prevent the gear from rotation.

3. Tighten the lock nut to the specified torque.

4. Measure the drive pinion starting torque.

Standard:
8.82 ~13.23 N-m (90 ~ 135 kgf-cm)
[6.51 ~ 9.77 ft-1bf]
If the standard is not satisfied, increase or de-
crease the shim thickness for adjustment.

Shim thickness:
0.13, 0.1, 0.15, 0.35 and 0.4 mm

5. Securely lock the lock nut.

[Point 6]
Disassembly:
SST 09420-23000-71

Reassembly:
Install the drive pinion front bearing.
1. Use the SST for front bearing installation.
SST 09316-76008-71
(SST 09316-60011)

[Point 7]

Reassembly:
Check the mounting directions of the output gear and re-
duction gear.
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SST® @% SST@)

857

Reassembly:
Apply sealing agent (Three Bond No. 1281 or equivalent)
on the bearing retainer surface to be in contact with the
differential carrier cover.

Reassembly:
Use the SST and drive a new oil seal to be in flush with the
inside surface of the differential carrier cover.
SST 09950-76019-71 - (D
(SST 09950-60020)
SST 09150-10170-71 — @
After assembly, apply grease on the oil seal lip portion.

[Point 8]

Disassembly:
SST 09950-76018-71 - (D)
(SST 08950-60010)
SST 09950-76020-71 - (2@
(SST 09950-70010)
SST 09420-23000-71 - &

Reassembly: _
SST 09950-76018-71 --- (D
(SST 09950-60010) _
SST 09950-76020-71 --- &
(SST 09950-70010)

[Point 9]
Reassembly:
SST 09370-20270-71
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DIFFERENTIAL CASE ASSY

DISASSEMBLY-INSPECTION-REASSEMBLY
(ALL MODELS: ~2002.12,1 TON SERIES: 2003.6 ~, 2:3-J3.5 TON SERIES: 2002.12 ~)
T = N'm (kgf-cm) [ft-lbf]

1-2 ton series:
A T=431~539

{440 ~ 550)
[31.8 ~ 39.8]

T=127.4~176.5 (1300 ~ 1800) [94.0 ~ 130.2]

3-33.5 ton series:

T=86.3~103.0
(880 ~ 1050)
[63.7 ~ 76.0]

Disassembly Procedure

1 Remove the differential case bearings. [Point 1}
2 Remove the differential upper case. [Point 2]

3 Remove the side gear and pinion gear. [Point 3]
4  Remove the ring gear. [Point 4]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
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SST ()

SST (2

SST(D

Match marks

Point Operations

[Point 1]

Disassembly:
SST 09950-76014-71 - @
(SST 09950-40011)
SST 09950-76018-71 - (@
(SST 09950-60010)

Reassembly:

Install the side bearing.

1. Use the SST and drive in the side bearing to the end
surface.
SST 09950-76019-71 - D
(SST 09950-60020)
SST 09950-76020-71 --- 2
(SST 09950-70010)

2. Use a striking driver and fully drive in the bearing.

[Point 2}
Disassembly-Reassembly:
Check the match marks.

Reassembly:
Apply locking agent (08833-76001-71 (08833-00070)) on
the set bolt threaded portion before reassembly.

[Point 3]
Inspection:
Measure the inside diameter of the differential pinion.
1-2 ton series
Standard: 22.12 mm {0.8709 in)
Limit: 22.22 mm (0.8748 in)
3-J3.5 ton series
Standard: 24.67 mm {0.9713 in)
Limit: 24.77 mm (0.9752 in})

Inspection:
Measure the spider outside diameter.
1-2 ton series
Standard: 22.00 mm (0.8661 in)
Limit: 21.75 mm (0.8563 in)
3-J3.5 ton series
Standard: 24.50 mm (0.9646 in)
Limit: 24.25 mm (0.9547 in)
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Inspection:
Measure the side gear thrust washer thickness.

Standard: 1.6 mm (0.063 in)
Limit: 1.3 mm (0.051 in)

Inspection:
Measure the pinion gear thrust washer thickness.

Standard: 1.6 mm (0.063 in)
Limit: 1.0 mm (0.039 in)

Reassembly:
Install the side gear thrust washer with its oil groove facing

the gear.
E

- Reassembly:
Grease application —e=—""" Apply chassis grease {molybdenum disulfide grease) on
% both sides of the spider pinion thrust washer before reas-
sembly.
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DISASSEMBLY-INSPECTION-REASSEMBLY
(1 TON SERIES: 2002.12 ~ 2003.6)

T = Nem (kgfeom) [ftelbf]

T=127.4~176.5
(1300 ~ 1800)
[94.0 ~ 130.2)

Disassembly Procedure

1
2
3

4

Remove the differential case bearings. [Point 1]
Remove the ring gear. [Point 2]
Remove the spring pin. [Point 3]

Remove the side gear, pinion gear and pinion shaft. [Point 4]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
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S8T(1)

Point Operations

[Point 1]

Disassembly: ‘
S8T 09950-76014-71 ---
(SST 09950-40011)

SST 09950-76018-71 - 2
(SST 09950-60010)

Reassembly:

Install the side bearing.

1. Use the SST and drive in the side bearing to the end
surface.
SST 09950-76019-71 - (D
(SST 09950-60020)
S8T 09950-76020-71 - (D
(SST 09950-70010)

2. Use a striking driver and fully drive in the bearing.

[Point 2]

Reassembly:
Apply locking agent (08833-76001-71(08833-00070)) on the
set bolt threaded portion before reassembly. Tighten the
set bolts gradually in the diagonal order, and finally tighten
in the circular order to the specified torque.

[Point 3]

Disassembly:
Uncaulk the differential case pin hole and drive the spring
pin out using the SST.
S8T 09411-13330-71

Reassembly:
Use the SST and drive the spring pin down to the staged
portion in the differential case pin hole.
(Reference: A =5mm (0.20in))
SST 09411-13330-71
After driving in, caulk the differential case pin hole with a
chisel.
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[Point 4]

Inspection:
Measure the inside diameter of the pinion gear.
Standard: 26.12 mm (1.0283 in)
Limit: 26.22 mm (1.0323 in)

Inspection:
Measure the pinion shaft outside diameter.
Standard: 26.00 mm (1.023 in)
Limit: 25.75 mm (1.0138 in)

Inspection:
Measure the side gear thrust washer thickness.

Standard: 1.6 mm (0.063 in)
Limit: 1.3 mm (0.051 in)

Inspection:
Measure the pinion gear thrust washer thickness.

Standard: 1.0 mm (0.039 in)
Limit: 0.7 mm (0.028 in)

Reassembiy:
Apply chassis grease {molybdenum disulfide grease) on
both sides of the spider pinion thrust washer before reas-
sembly.

Reassembly:
The reassembly procedure is as follows:
1. Install the side gear and pinion gear in the differential
case.
2. Turn the pinion gear for alignment with the pinion shaft
hole.
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3. Install the pinion shaft.
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DIFFERENTIAL CARRIER

DISASSEMBLYINSPECTION-REASSEMBLY
(ALL MODELS: ~ 2000.11, 2-3-J3.5 TON SERIES: 2000.11 ~) T = Nem (kgf-cm) [ft-1bf]

Except

1 ton series (~ 2000.11)
Others (~ 1989.11)

1 ton series
- T =343 ~ 392
(3500 ~ 4000)
A Lt p [253.2 ~ 269.3]
T = 29 ~ 44 (300 ~ 450) [21.7 ~ 32.6] @
T=16~ 20 (180 ~ 200) [11.6 ~ 14.5]
Disassembly Procedure

1 Fix the differential carrier ASSY in a vise. [Point 1]

2  Remove the drive pinion rear cover and gasket.

3  Remove the lock nut, washer, rear bearing roller and shim. [Point 2]
4  Remove the differential carrier ASSY from the vise. {Point 3]

5 Remove the bearing spacer, front bearing roller, spacer and pilot bearing from the drive pinion.
[Point 4]

6  Remove the differential carrier cover, output gear and reduction gear Wibearing. [Point 5]
7 Remove the reduction gear bearing. [Point 6]

8 Remove the drive pinion bearing outer race.

9  Remove the input shaft oil seal. [Point 7]

10  Remove the input shaft dust deflector. [Point 8]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.



www.truck-freeworkshop.com

4-18

Bad examples

Point Operations

[Point 1]
Disassembly:
Fix the differential carrier ASSY in a vise.

1.
2.

Fix the SST in the vise.

SS8T 09410-23320-7 1

Use the service bolt and install the differential carrier

ASSY on the 88T.

[Point 2]

Disassembly:
Remove the lock nut, washer, rear bearing roller and
shim(s).

1.
2.
3.

Unlock the lock nut.
Use the input shaft to stop the gear from rotation.
Remove the lock nut and washer.

4. Apply a wooden block under the drive pinion to prevent it

5.
6.

from damage.

Use a plastic hammer and remove the rear bearing roller.
Remove the shim(s).

Reassembly:
Install the shim(s), rear bearing roller, washer and lock nut.

1.

O B W RO

While supporting the drive pinion, install the shim(s), rear
bearing, washer and fock nut. Place the washer with its
claw on the deep groove side.

. Use the input shaft to stop the gear from rotation.
. Tighten the lock nut to the specified torque.

. Remove the input shaft.

. Measure the drive pinion starting torque.

Standard: 8.82 ~ 13.23 N.m (90 ~ 135 kgf-cm)
if the standard is not satisfied, make adjustment by in-
creasing or decreasing the shim thickness.

Shim thickness:
0.13, 0.10, 0.15, 0.35 and 0.40 mm
{0.0051, 0.0039, 0.0059, 0.018 and 0.016 in)

. Securely swage the lock nut.
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[Point 3]
Reassembly:
ix the differential carrier ASSY in a vise.
1. Fix the S5T in the vise.
SST 09410-23320-71
2. Place the drive pinion in the center of the service hole.
3. Use the service bolts and install the differential carrier
ASSY onthe 88T

[Point 4]
Disassembly:
S8T 09420-23000-71

Reassembly:
Install the drive pinion front bearing.
1. Check correctness of spacer direction at the time of in-
stallation. (1 ton series: ~ 2000.11, Others: ~ 1999.11)
2. Use the SST and install the front bearing.
SST 09316-76008-71
(SST 09316-60011)

Excluding 1 ton series
Disassembly:
SST 09950-76014-71
(SST 09950-40011)

Excluding 1 ton series
Reassembily:
Use the SST and install the pilot bearing.
SST 09608-76003-71
{SST 09608-04031)
Check the installed direction.
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) (L

SST®

SST ()

[Point 5}

Reassembly:
Check the installing directions of the output gear and re-
duction gear.

Reassembly:
Apply sealing agent (08826-00090) on the bearing retainer
surface to come into contact with the differential carrier

cover.

[Point 6]
Disassembly:
SST 09950-76018-71 - ()
(SST 09950-60010)
SST 09950-76020-71 wm- (&)
(SST 09950-70010)
SST 09420-23000-71 - &

Reassembly:
SST 09950-76018-71 - (1
(SST 09950-60010)
SST 09950-76020-71 - (2
(SST 09950-70010)

[Point 7]
Reassembly:
Use the SST to drive in the new oil seal {o be flush with the
inside end face of the differential carrier cover.
SST 09950-76019-71 - (13
(SST 09950-60020)
SST 09150-10170-71 - 2
After installation, apply grease on the oil seal lip portion.
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[Point 8]
Reassembly:
SST 09370-20270-71

SST
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GENERAL

1 ton series

I -

2 ton series
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3-J3.5 ton series

oy

SPECIFICATIONS
Vehicle model
1 ton series 2 ton series 3+d3.5ton series
ltem
Front axle type Full-fioating — «
Suspension type Fixed to frame I «—
Axle shaft diameter mm (in) 40(1.57) o 42 (1.65)
Axle shaft diameter (spline portion} mm (in) 40(1.57) - 49.5(1.949)
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COMPONENTS
1 ton series
94115.51600 4201
N
OB
& / ([ g
94512@ : (?
J\AD ,f
2 ton series
4201

42011718




www.truck-freeworkshop.com

5-5

3-J3.5 ton series

4201

4201-175A
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TIRES-WHEELS
1 Adjusting the Infiating Pressure

Caution:

» Do not inflate tires beyond the specified pressure be-
cause it may cause dangerous tire bursting.

s When inflating a tire removed from the vehicle, place
it in a safety fence,

Specified Inflating Pressure

Classification Specification Tire size Rim type Maker klgga(t&régﬂgﬁ%s[té)r;}
STD 6.50-10-10PR | Side ring BRIDGESTONE 700 {7.0) [100]
5 ton model SRING 6.50-10-14PR 1 CONTINENTAL 800 (8.0) [114]
' SPLD 6.00-9-10PR B BRIDGESTONE 700 (7.0} [100]
SPL-D F 4 CONTINENTAL 800 (8.0) [114]
510 650-10-10PR 7 BRIDGESTONE 700 (7.0) [100]
S-RING 6.50-10-14PR 7 CONTINENTAL 900 (9.0) [128]
175 ton model SPL-D 6.00-9-10PR ? BRIDGESTONE 700 (7.0) [100]
SPL-D 3 0 CONTINENTAL 800 (8.0) [114]
STD 7.00-12-12PR 1 BRIDGESTONE 700 (7.0) [100]
_ S-RING 7.00-12-14PR 1 CONTINENTAL 900 (9.0) [128]
2 ton series SPLD 7.00-12-12PR 1 BRIDGESTONE 700 (7.0) 1100]
SPL-D 7.00-12-14PR 1 CONTINENTAL 900 (9.0) [128]
28X9-15-12PR 1 BRIDGESTONE 700 (7.0) [100]
3 ton series SRING 28X9-15-14PR 4 CONTINENTAL 800 (8.0) [114]
SPLD 28XB-15-12PR 7 BRIDGESTONE 700 (7.0) [100]
STD 250-15-16PR 1 1t 850 {8.5) [121]
J3.5 ton series S-RING T 1 CONTINENTAL 950 (9.5) [135]
SPL-D 28X8-15-12PR 7 BRIDGESTONE 700 (7.0) [100]

Abbreviations used in the specification column:
STD] = Standard, S-RING = Side ring, SPL-D = Special double

2 Wheel Disassemly-Reassembly

Caution:

Always discharge air fully before disassembling the
wheel. Otherwise, it is very dangerous since the rim may
come off suddenly due to the internal pressure.
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FRONT AXLE SHAFT-AXLE HUB

REMOVAL-INSTALLATION

T = N'm (kgf-cm) [ft-lbf]

Gasket disused
{1999.9)

Gasket disused
{1998.9)

1 ton series T=107.9 ~196.1 (1100 ~ 2000) [79.59 ~ 144.7)
Hub nut {single tire) 2 ton series T = 176.5 ~ 392.3 (1800 ~ 4000) [130.2 ~ 289.4]
3-J3.5 ton series T = 294.2 ~ 588.4 (3000 ~ 6000} [217.1 ~ 434.1]
1-2 ton series T = 176.5 ~ 392.3 (1800 ~ 4000) [130.2 ~ 289.4]

Hub nut {double tire)

3-J3.5 ton series

T = 294.2 ~ 588.4 (3000 ~ 6000} [217.1 ~ 434,1]

Axle shaft set boit

1-2 ton series

T =68.6 ~ 88.3 (700 ~ 900) [50.6 ~ 65.1]

3-J3.5 ton series

T=98.07 ~ 127.5 (1000 ~ 1300) {72.35 ~ 94.06]

Brake drum set nut

1 ton series

T=78.5~107.9 (800 ~ 1100) [57.9 ~ 79.59]

2 ton series

T=1471 ~186.3 (1500 ~ 1800) [108.5 ~ 137.5]

3-J3.5 ton series

T=166.7 ~205.9 (1700 ~ 2100) [123.0 ~ 151.9}
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Removal Procedure

1 Drain differential oil. [Point 1]

2 Jack up the vehicle and remove front wheels.

3  Remove the front axle shaft. [Point 2]

4  Remove the axle shaft oil seal. [Point 3]

5 Remove the bearing lock nut and plate. [Point 4]

6  Remove the outer bearing roller and front axie hub Wibrake drum. [Point 5]
7 Remove the ¢il seal and inner bearing reller. [Point 6]

8 Remove the bearing outer race. [Point 7]

9  Remove the brake drum.

Installation Procedure

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

Apply thread tightener (08833-76001-71 (08833-00070)) on the brake drum set nut before tighten-
ing.

Point Operations

[Point 1]
tnstallation:
Fill Hypoid gear oil to the specified level after instaliation.

A=8~15mm (0.31 ~0.59 in)

[Point 2]

RemovalInstallation:
Carefully operate so as not to damage the oil seal by con-
tact with the axle shaft.
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[Point 3]
Removal;
SST 09320-23000-71

Installation:
SST 09950-76018-71 - (1)
(SST 09950-60010)
SST 09950-76020-71 --- &)
(SST 09950-70010)

sst  ST®
g

[Point 4]
Removal-Installation:
1.2 ton series
SST 09508-76002-71

5 (SST 09509-55020)
3-J3.5 ton series
SST 09509-76003-71

\ (SST 09509-55030)

88T

Instalation:

Adjust the front axle hub starting force.

1. Install the plate,

2. Fully tighten the bearing lock nut, and rotate the hub by 4
to 5 turns to run in the bearing.

3. Return the bearing lock nut by 1/12 to 1/6 turn (30 to
60°), and rotate the hub by 4 to 5 turns again.

4. Set a spring scale on a hub bolt, and measure the start-
ing force.

Standard:
1 ton series (side ring rim), K2 ton series:

24.5~99.0 N (2.5 ~ 10.1 kgf) [5.5 ~ 22.3 Ibf]
Other:
19.6 ~ 78.4 N (2.0 ~ 8.0 kgf) [4.4 ~ 17.6 Ibf]

5. Ifthe standard is not satisfied, adjust the degree of bear-
ing fock nut tightening for adjustment.

8. Install the nut lock bolt, (~1999.12)
Coat thread tightener (08833-76001-71 (08833-00070)}
on the nut lock bolt before tightening.
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6. Install the nut lock screw or nut lock bolt. (1999.12 ~)

12 ton series:
Coat thread tightener (08833-76002-71 (08833-00080)) on
the nut jock screw before tightening.

1.2 {on series

3-J3.5 ton series:
Coat thread tightener (08833-76001-71 (08833-00070)) on
the nut lock bolt before tightening.

[Point 5]

Instaliation:
Fill MP grease in the hub before installing the front axle hub
Wrbrake drum.

installation:
1.2 ton series:
SST 09370-10410-71
3-J3.5 ton series
SS8T 09421-33020-71

[Point 6]
Removal:
Use a screwdriver or the like to remove the oil seal.

Instatiation:
SST 09950-76019-71 -~ (D
(SST 09950-60020)
SST 09950-76020-71 - @
(SST 09950-70010)

[Point 7]
Remaoval.
Use a brass bar to remove the bearing outer race.

Instailation:
SST 09950-76019-71 — (D
(SST 09950-60020)
SST 09950-76020-71 - (2
(SST 09950-70010)




www.truck-freeworkshop.com

5-11

FRONT AXLE BRACKET-AXLE HOUSING
REMOVAL-INSTALLATION T = Nem {(kgf-cm) [ft-Ibf]

*1
1-2-K2 ton series; ~ 2000.9

T = 265 ~ 343 (2700 ~ 3500) [195.3 ~ 253.2]

*1

1-2 ton series: 2000.10 ~
T= 294 ~ 343 (3000 ~ 3500}

{217.1 ~253.2]
Apply locking agent
1-2 ton series : 08833-76002-71 (08833-00080)
T = 108 ~ 137 {1100 ~ 1400}
[79.6 ~ 101.3] AT
3-J3.5 ton series: [ E I p
T =137 ~ 186 (1400 ~ 2000) {101.3 ~ 144.7] T =127 ~ 167 (1300 ~ 1700)

194.0 ~ 123.0]

Removal Procedure

1 Remove the front axle & differential ASSY. (See page 4-8)
2 Remove the front axle shaft and axle hub. (See page 5-7)
3  Remove the backing plate W/brake ASSY. [Point 1]

4 Remove the front axie bracket.

5 Remove the axie hosing.

Installation Procedure

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

Sealing agent

1

1 ton series:

2o

2 ton series:

Lan
-

©
CL.
®

J3.5 ton series:

Point Operations

[Point 1]

Installation:
Apply sealing agent (08826-76001-71 (08826-00080)) on
the mating surfaces of the brake backing plate and front
axle bracket before installation.

installation:
Be careful as the brake backing plate set bolts are different
inlength.
Apply locking agent (08833-76001-71 (08833-00070)) on
the set bolts before tightening.
Bolt length
A Z=36 mm (1.42in)
B: £= 40 mm (1.57 in)
C:{=45mm (1.77 in)
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GENERAL

(
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Rear axle cylinder
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Rear Axle Cyiinder

SPECIFICATIONS

Rear axle type Ellict type

Rear axle suspension type Center-supported right-left rocking type
Toe-in mm {in) 0{0)
Camber degree 1.6°

Wheel alignment
Caster degree o°
King pin angle 0°

1.5ton: 1960 (77.2)
1.75ton 1 1980 (78.0)

Minimum turning radius (outermost) mm (in) | 2:0ton: 2170 (85.4) 2.5ton 12240 (88.2)

3.0 ton : 2400 (94.5)

J3.5ton 2500 (88.4)
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COMPONENTS

~2001.12
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TIRES-WHEELS
1. Adjusting the Inflating FPressure

Caution:

= Do not inflate tires beyond the specified pressure
because it may cause dangerous tire bursting.

o When inflating a tire removed from the vehicle, place
it in a safety fence.

Specified Inflating Pressure

Classification Specification Tire size Rim type Maker ;gia(t;:é%i)?f)sﬁj r;]
STD 500-8-8PR Dividedrim | BRIDGESTONE 800 (8.0) [114]

1 ton series DIVIDED T T CONTINENTAL T
S-RING T Side ring BRIDGESTONE T
S-RING + + CONTINENTAL T
STD 6.00-9-10PR | Dividedrim | BRIDGESTONE 700 (7.0) [100]

, DIVIDED 0 T CONTINENTAL 800 (8.0)[114]

2 ton series T
S-RING T Side ring BRIDGESTONE 850 (8.5)[121]
S-RING T T CONTINENTAL 800 (8.0) [114]

3 ton series STD 6.50-10-10PR T BRIDGESTONE 775(7.75)[110.2]
S-RING 6.50-10-14PR t CONTINENTAL 800 (8.0){114]

13.5 ton series STD 6.50-10-12PR T BRIDGESTONE 900 (2.0)[128]
S-RING 8.50-10-14PR il CONTINENTAL T

Abbreviations used in the speonflcatlon column:

SIR=

Standard, S-RING = Side ring

Chamfering

|—Quter rim

2. Wheel Disassemly-Reassembly

Caution:

Always discharge air fully before disassembling the
wheel. Otherwise, it is very dangerous since the rim may
come off suddenly due to the internal pressure.

Note:
Install each divided rim set bolt with its head on the outer
rim side and the chamfered portion facing the center of

the wheel.
T = Nem (kgf-cm) [ft-Ibf]
1 ton series T=28.4~441{300~450)[21.7 ~ 32.6]
2 ton series T=49.0~686 (500~ 700) [36.2 ~ 50.7]
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REAR AXLE ASSY
REMOVAL-INSTALLATION

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

. :
P
; : & g————Tz 117.7 ~ 166.7 (1200 ~ 1700) [86.82 ~ 123.0]
g
*1 Hub nut
1 ton series 2 ton series 3J3.5ton series
88.3~157.0 117.6~196
Devided rim {900 ~ 1600) {1200 ~ 2000) -
[65.12 ~ 115.8] (86.82 ~ 144.7]
88.3 ~157.0 176.4 ~ 392 117.6 ~ 196
Side ring rim (900 ~ 1600) (1800~ 4000) (1200 ~ 2000)
i65.12 ~ 115.8] {130.2 ~ 289.4] [86.82 ~ 144.7]

Removal Procedure

1

~N O o oW N

Jack up the vehicle and remove rear wheels,

Remove the swing lock cylinder lower pin. (See section 15.)
Disconnect the rear axle cylinder hose.

Disconnect the tire angle sensor connector.

Support the rear axle ASSY with a garage jack.

Remove the rear axle ASSY. [Point 1]

Remove the center pin bushing. [Point 2]

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
After installation, add grease through each grease fitting. Add genuine molybdenum disulfide grease
at the rear axle beam center pins {two places) and swing lock cylinder lower pin. Use MP grease to
other grease fittings.
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= groave

Point Operations

[Point 1}
Inspection:
Measure the rear axle front to rear clearance.
1. Before removing the rear axie ASSY, measure the front
to rear clearance on the rear side.

Standard clearance: 0.7 mm {0.028 in) or less

2. If the measured value does not satisfy the standard, re-
move the rear axle ASSY and make adjustment by se-
lecting the spacer.

Spacer thickness:
0.51.22.3-3.0-3.54.0-4.5 and 5.0 mm
(0.020-0.047-0.091-0.118-0.138:0.157-0.177 and
0.197 in)

[Point 2]
Inspection:
Inspect the inside diameter of the rear axle center pin bush-

ing.
Limit: 52.0 mm (2.047 in)

Installation:
Apply molybdenum disulfide grease on the bushing and in-
stall the bushing by aligning the grease groove in the bush-
ing with the grease fitting position.
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REAR AXLE HUB-STEERING KNUCKLE

REMOVAL:INSTALLATION T = N-m (kgf-cm) [ft-Ibf]
~2001.12

200112 ~

T=441~539
(450 ~ 550)
{32.6 ~ 39.8] 4
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Removal Procedure

~2001.12:

1 Jack up the vehicle and remove rear wheels.

2  Remove the hub caps. [Point 1]

3 Remove the castle nut and claw washer. [Point 2]

4  Remove the outer bearing and axle hub. [Point 3]

5 Remove the bearing outer race from the axie hub. [Point 4]

6  Remove the inner bearing rolier and oil seal. [Point §]

7 Disconnect the tie rod (on the knuckle side).

8  Remove the king pin cover (on the LH side) or the tire angle sensor (on the RH side).
9  Remove the king pin lock boit and king pin. [Point 6]

10 Remove the thrust bearing, spacer and steering knuckle.

11 Remove the king pin oil seal and needle roller bearing. [Point 7]
2001.12 ~:

1 Jack up the vehicle and remove rear wheels.

2  Remove the hub caps. [Point 1]

3 Remove the castle nut and claw washer. [Point 2]

4 Remove the outer bearing and axle hub. [Point 3]

5 Remove the bearing outer race from the axle hub. [Point 4]

6 Remove the inner bearing roller and oil seai. [Point 5]

7  Disconnect the tie rod (on the knuckie side). [Point 8]

8  Remove the king pin cover (on the LH side) or the tire angle sensor (on the RH side).
9  Remove the king pin lock bolt and king pin. [Point 6]

10 Remove the thrust bearing, spacer and steering knuckle.

11 Remove the king pin oil seal and needle roller bearing. [Point 7]
12 Remove the bushing from the steering knuckle. [Point 9]

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
After installation, add MP grease through grease fittings.
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Fill grease

Point Operations

[Point 1]

Installation:
Fill MP grease in the hub cap, and install by tapping the
flange portion.

[Point 2]
Instaliation:
Adjust the rear axle hub starting force.
1. Install the claw washer in the correct direction.
2. Install the castle nut and temporarily tighten it to a torque
of 15 to 32 Nem (150 to 330 kgf-cm) [10.9 to 23.9 ft-Ibf].
3. Rotate the hub by 3 to 5 turns to run in the bearing.
4. Set a spring scale on a hub bolt, and measure the start-
ing force.

Standards:

1 ton series: 15 ~ 39 (1.5 ~ 4.0 kgf) [3.3 ~ 8.5 Ibf]

2:3-J3.5 ton series: 15 ~ 44 N (1.5 ~ 4.5 kgf)
[3.3~9.9 Ibf]

S. Ifthe standard is not satisfied, adjust the degree of castle
nut tightening for adjustment.
6. Install a new cotter pin.

[Point 3]

Removat:
SST 09850-76014-71
(SST 09950-40011)

Installation:
install the axle hub and outer bearing.
1. Fill MP grease in the axfe hub and knuckle spindle.
2. Install the axle hub.
3. Use the SST and install the outer bearing roller.
SST 09370-20270-71
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[Point 4]
Removal:
Use a brass bar and remove the bearing outer race.
ST Installation:

55T

SST 09950-76019-71 - (D
(SST 09950-60020)
SST 09950-76020-71 - (2
(SST 09950-70010)

[Point 5}

Removat:
SST 09950-76014-71
(SST 09950-40011)

Instalation;
Install the oil seal and inner bearing rolter.
1. Use the SST and install the oil seal.
SST 09370-10410-71

2. Use the SST and instali the inner bearing roller.
SS8T 09370-20270-71

[Point 6]
inspection:
Measure the king pin outside diameter.

Limit: 27.8 mm (1.094 in)
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Press-fitting direction

Instaltation:
Measure the steering knuckle starting force.
1. Temporarily install the king pin and king pin lock bolt.
Select the spacer so as to minimize vertical looseness
of the knuckle, and install it on top of the thrust bearing.

2. Set a spring scale at the tip end of the knuckle spindle,
and measure the starting force.

Standard: 19.3 N (2.0 kgf) [4.4 Ibf] or less

3. If the standard is exceeded, check the king pin for bend,
the needle bearing for damage and axle beam for defor-
mation.

Spacer thickness:
~1998.9: 3.0, 3.5, 4.0 and 4.5 mm
(0.118, 0.138, 0.157 and 0.177 in)
1999.9 ~: 1 ton series
0.5 and 1.0 mm (0.020 and 0.039 in)
2:3 ton series
3.0, 3.5,4.0 and 4.5 mm
(0.118, 0.138, 0.157 and 0.177 in})

4. Tighten the lock nut for the king pin lock hoit.

[Point 7]
Removal:
Remove the king pin oil seal and needle roller bearing.
1. Use a straight-edge screwdriver to remove the dust seal
and oil seail.
2. Use the SST and remove the needle roller bearing.
SST 09950-76018-71 - (1
(SST 09950-60010)
SST 09950-76020-71 - (@
(SST 09950-70010)

Instaltation:
Install the needie rolier bearing and king pin oil seal.
1. Use the SST and install the needle bearing.
Check the needle roller bearing press-fitting surface,
pressing direction and installation depth.
SST 09950-76018-71 - 1)
(SST 09950-60010)
SST 09950-76020-71 - @
(SST 09950-70010)
2. Instail the dust seal.
3. Use the SST and install the oil seal.
SST 09950-76018-71 - (1
(SST 09950-60010)
S8T 09950-76020-71 - (2@
{SST 09950-70010)
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Match mark

Cone washer

Bushing

/

Y

Flush

[Point 8]
Removal:
Mark the end pin punch mark position to the plate side.
Installation:
Install by matching the end pin punch mark position to the
marking on the plate side.

Installation:
To install the end pin lock nut, instatl the cone washer in the
illustrated direction and tighten to a specified torque.
T=49.0~78.5 Nm (500 ~ 800 kgf-cm)
[36.2 ~ 57.9 ft-Ibf]

[Point 8]

Installation:
Press-in the bushing flush to the lower surface of the
knuckle. (Clearance on the upper side will be used for the
grease well.)
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REAR AXLE CYLINDER
REMOVAL-INSTALLATION T = Nem (kgf-cmy [ft-Ibf]

T=186.7 ~ 215.8
(1700 ~ 2200) [123.0 ~ 159.1]

T=491~6838
(800 ~ 700) [36.2 ~ 50.6]

200112 ~
e~
\-7 \%:
‘ i
E— o
— 0 .
~;

T =480~ 88.5 (500 ~ 800) {36.1 ~ 57.9]

Removal Procedure

1 Jack up the vehicle.

2  Disconnect the tie rod (on the piston rod side). [Point 1]

3 Disconnect the rear axle cylinder hose and remove the fitting. [Point 2]
4 Remove the rear axle cylinder.

5  Remove the bushing from the piston rod. [Point 3]

Installation Procedure

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

Match mark

Cone washer

o =

e

Bushing

Upper

T

3

Flush

Point Operations

[Point 1] (~ 2001.12}

Removal:
Mark the punch mark position on each of cylinder end pins
LLH and RH.

fnstallation:
Install each cylinder end pin by aligning the punch mark
with the mark.

[Point 1] (2001.12 ~)
Removal;
Mark the end pin punch mark position to the plate side.

fnstallation:
Install by matching the end pin punch mark position to the
marking on the plate side.

installation:
To install the end pin lock nut, install the cone washer in the
illustrated direction and tighten to a specified torque.
T=49.0~78.5 N-m (500 ~ 800 kgf-cm)
[36.2 ~ 57.9 ft-Ibf]

[Point 2]
Installation:
Install the fitting in the illustrated direction.

[Point 3] (2001.12 ~)

Installation:
Press-in the bushing flush to the lower surface of the rod
on both ends. (Clearance on the upper side will be used for
the grease well.)
Check the vertical direction of the rod when installing the
cylinder.
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DISASSEMBLY-INSPECTION-REASSEMBLY T = N-m (kgf-cm) [ft-Ibf]

T=88~118
(800 ~ 1200)
[65.1 ~ 86.8]

T =88~ 118 (800 ~ 1200) [65.1 ~ 86.8)

Disassembly Procedure

1 Remove the through bolt.

2 Remove the piston rod guide.

3 Remove the piston rod. [Point 1]

4 Inspect the cylinder. [Point 2}

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure,

Note:
Coat hydraulic oil before reassembly.
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Point Operations

[Point 1]

Inspection:
Measure the piston rod outside diameter.
Limit: 49.92 mm (1.9654 in)

Inspection:
Measure the bend of the piston rod.
Limit: 0.5 mm {0.020 in)

Reassembly:
Warm the seal ring to a little below 80°C (176°F) in hot oil
or water before installation.
Do not stretch it excessively.

Caution:

&Q Operate carefully to avoid scalding.
[Point 2]
c\ Inspection:
Measure the rear axle cylinder bore.

Limit:

1 ton series: 76.35 mm (3.0059 in)

2 ton series: 80.35 mm (3.1634 in)

3 ton series: 84.40 mm (3.3228 in)
J3.5 ton series: 87.40 mm (3.4409 in)
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REAR WHEEL ALIGNMENT (~ 2001.12)

Toe-in Inspection

1.
2.

Check to see that dimensions Ar and Af of the rear axle cylinder are equal.

Measure the toe-in (Bf - Br).
Standard: 0 x4 mm (0 £ 0.16 in)

.
-

T

ouTt IN

i

Toe-in Adjustment

1.

Punch mark on plate side

3.

4.

Check to see that Ar and A/ of the rear axle cylinder are
eqgual.

2. Align the punch mark on the cylinder end pin {eccentric pin)

with the punch mark on the plate on the front side for both
the LH and RH sides.
Measure and adjust the toe-in (Bf - Br).
Standard: 0 £ 4 mm (0 £ 0.16 in)
If the standard is not satisfied, make adjustment by the cyl-
inder end pin in the range where the difference between R¢
and Rris within 0 £ 3 mm (0.12 in).
(1) When measued value > 4 mm (0.16 in):
Measure R¢ and Rr, and adjust the cylinder end pin on
the smaller side toward IN.
(2) When measured vaiue <4 mm (0.16 in):
Measure Rf and Rr, and adjust the cylinder end pin on
the greater side toward OUT,
Note:
e if R/ equals to Rr, adjust the same amount on the
LH and RH sides.
o |f the standard is not attained by adjustment on one
side, make adjustment also on the other side.
Install the plate. The plate can be installed with either face

up.

5. After adjustment, fully steer the tires and check to see that

they do not come into contact with the vehicle body.
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REAR WHEEL ALIGNMENT (2001.12 ~)

Toe-in Inspection
1. Check to see that dimensions Ar and Af of the rear axle cylinder are equal.

2. Measure the toe-in (Bf - Br).
Standard: 0 4 mm (0 £ 0.16 in)

Bf ol

ouT4 TSN I L B PN

@3 0@)” — ‘@O o®
Al A
- R ___IL Rr .

4

]

Br

Toe-in Adjustment
Plate

Front side

1. Check to see that Ar and A of the rear axle cylinder are
equal.

2. Match the punch marks on the end pin (eccentric pin) and
the plate to the front side for all four points as illustrated.

Punch mark
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3. Measure and adjust the toe-in (Bf - Br).
Standard: 0 x4 mm (0 £ 0.16 in)

OUT IN ouT If outside the reference value, remove the lock plate and

N \,,m g/A N make adjustment using end pins in the range where the
*"‘|"'* y ) ["* difference between R¢ and Rris within 0 £ 3 mm (0 £ 0.12
i | in).
o % ; R (1) When measured value > 4 mm {0.16 in}
° 2 Measure Rf and Rr. Adjust the end pins of the smaller

value to the IN side.
(2) When measured value <4 mm (0.16 in)
Measure R{ and Rr. Adjust the end pins of the greater

value to the OUT side.

Note:

o If R/ equals to Rr, adjust the same amount on the
LH and RH sides.

s if the standard is not attained by adjustment on one
side, make adjustment aiso on other side.

4. After adjustment, fully steer the tires and check to see that
they do not come into contact with the vehicle body.
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STEERING
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GENERAL

Neutral position (against levelling)

Meter hox

Return spring

Tilt adjusting lever

Steering shaft

/ Power steering valve
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Hydrostatic Steering Valve

Neutral position spring
Housing

Check valve

Spool

Sleeve

Cardan shaft

Gear rim

Gear wheel (rotor)
Relief valve
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SPECIFICATIONS
Vehicle series
1.2 ton 3ton J3.5ton
series series series
ftem
Steering wheel diameter mm (in) 360(14.2)
Steering wheel play (atidling) mm {in) 20~50(0.79~ 1.97)
Power steering type Hydrostatic steering
Type (manufacturer) ospc (Danfoss)
Delivery cre® (indYrey 100(6.10) 115(7.02) 125(7.63)
Hydrostatic steering valve | Rated flow rate
#(US galymin 13{3.43) - 15.2 (4.01)
Relief set pressure 8040 (82) - 8340 (85)
kPa (kgffcm?) [psi] [1170] {1210]
COMPONENTS
4501

ac—d

i u

»
nonnl

4501-050A
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94513}-10800 4502
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4503

4503-03%
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STEERING WHEEL-MAST JACKET
REMOVAL-INSTALLATION T = Nem (kgf-cm) [ft-tbf]

T=245~441
(250 ~ 450)
[18.1 ~ 32.6]

T=294~382
(300 ~ 400)

[21.7 ~ 28,9 \

Removal Procedure

Remove the steering wheel. [Point 1]

Remove the combination meter ASSY cover,
Remove the lever switch ASSY cover. [Point 2]
Remove the combination meter ASSY set bolts.
Disconnect the combination meter wiring.
Remove the combination meter ASSY.
Disconnect the lever switch ASSY wiring.

Remove the lever switch ASSY.

O 0 N O g R W N A

Remove the tilt lock mechanism. [Point 3]

—_
L)

Disconnect the engine hood opening device.

-
i

Remove the steering valve set bolt and keep the valve free.

-
[

Remove the return spring.
13 Remove the mast jacket ASSY.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:

* Apply MP grease on each sliding portion of the tilt lock mechanism and engine hood opening
device,

» Fill MP grease at the coupling between the tilt steering shaft and steering valve.
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Point Operations

[Point 1]

Removal;
SST 09950-76003-71
(SST 09950-50012)

Installation:
install the steering wheel after applying rubber grease on
the sliding portion of the lever switch steering wheel angle
sensor. After installation, rotate the steering wheei. (When
the steering wheel is rotated, pins (3 pcs.) on the sensor
side are automatically set in the holes on the steering wheel
side.)

[Point 2]

Removal:
Remove the set screw, and disengage the front cover and
rear cover by pushing the A portion of the rear cover for
removal.

Parailel

[Point 3]

Installation:
Install so that the tilt lever line and meter box line are in
paraliel, and see that the tilt lock operation is normal.
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DISASSEMBLY-INSPECTION-REASSEMBLY

Disassembly Procedure

1 Remove the shap ring.

2 Remaove the tilt steering shaft.

3  Remove the bearing.

4 Remove the lever switch ASSY bracket.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
Apply rubber grease on each sliding portion of the lever switch ASSY.
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HYDROSTATIC STEERING VALVE ASSY

TROUBLESHOOTING

Fault

Possible cause

Remedy

1. Steering wheelis heavy to turn

1.1

No or insufficient oil pressure

Repair or replace oil pump.
Repair or replace flow divider valve.

1.2

Pressure relief vaive is stuck in
open position or setting pressure
is too low,

Repair or clean pressure relief valve.
Adjust the valve to the correct pres-
sure.

1.3

Too much friction at mechanical
parts of the vehicle

Lubricate joints of steering link or re-
pairif necessary.
Check steering column installation.

2. Reguiar adjustments of the
steering wheel are necessary.
("meandering”)

2.1

Leaf spring without sufficient
spring force or broken

Replace leaf springs.

22

Worn gear wheel set

Replace gear wheel set.

2.3

Seized cylinder or worn piston
seal.

Replace defects parts.

3. The steering wheel can turn | 3.1 Leafsprings are stuck or broken Replace leaf springs.
on its own. and have therefore reduced spring
force,
3.2 Inner and outer spools are stuck, Clean steering unit.
possibly due to dirt.
4. Backlash 4.1 Cardan shaft worn or broken Replace Cardan shaft.

4.2

Leaf springs without spring force
or broken

Replace leaf springs.

4.3

Worn splines on the steering col-
umn

Replace steering column.

5. Steering wheel can be turned

steered wheels.

whoily without moving the

51

Gear wheel set worn

Replace gear wheel set.

when operated quick-ly.

6. Steeringistoo slow and heavy

6.1

Insufficient oil supply to steering
unit

= Repair or replace oil pump.
+ Repair or replace flow divider valve.

6.2

Relief valve setting too low

Adjust valve to correct setting.

6.3

Relief valve stuck due to dirt

Clean the valve.

7. Heavy kick-back in steering
wheel in both directions

7.1

Wrong setting of Cardan shaftand
gear-wheel set

Correct setting as shown in Repair
Manual.

8. Turning the steering wheel | 8.1 Hydraulic hoses for the steering Reverse the hoses,
moves the steered wheels in cylinders have been connected
opposite direction. reversely,

9. Leakage ateither input shaft, | 9.1 Shaft seal defective Replace shaft seal.
end cover, gear-wheel set,
housing or top part. 9.2 Screws locse Tighten screws.

9.3

O-rings defective

Replace O-ring.
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REMOVAL-INSTALLATION T = N-m (kgf-cm) [ft-1bf]

T =294 ~ 39.2 (300 ~ 400} [21.7 ~ 28.9]

9

Removal Procedure

Remove the toe board.

Remove the lower panel,

Remove the combination meter cover.
Remove the instrument panel.
Disconnect the piping.

Remove the steering vaive ASSY.

~N O 0 b W N =

Remove the steering valve spacer.

Installation Procedure

The installation procedure is the reverse of the removal procedure.
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DISASSEMBLY-INSPECTION-REASSEMBLY T = N-m (kgf-cm) [ft-Ibf]
@f_,._. T = 40 ~ 60 (408 ~ 612) [29.5 ~ 44.3]
5 g —6
[\ —
H=rs
— 2
4 : Egug %h
%% C—
PN Cep
YR
/ - 3
T = 24 ~ 36 (245 ~ 367) {17.7 ~ 25.6] Zt
Disassembly Procedure
1 Remove the end cover. [Point 1]
2 Remove the gear wheel set, cardan shaft and distributor plate. [Point 2]
3  Remove the check valve.
4 Remove the sleeve W/spool and bearing. [Point 3]
S Remove the O-ring, kin-ring and dust seal ring. [Point 4)
6  Remove the rerief valve, [Point 5]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Note:
Wash each part with clean hydraulic oil before assembly.
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. Parallel
\\

Parallel

Point Operations

[Point 1]
Disassembly:
Put a match mark.

Reassembly:
Align the match marks.

Reassembly:
As one out of seven set bolts is a bolt with pin, install it in
the correct position.

[Point 2]

Reassembly:
Pay attention to the following points at the time of reas-
sembly.

1. Fit the gearwheel (rotor) and cardan shaft so that a
tooth base in the rotor is positioned in relation to the
shaft slot as shown. Turn the gear rim so that the seven
through holes match the holes in the housing.

2. Guide the carden shaft down into the bore so that the
slot is parallel with the connection flange.

3. Alignthe match marks on the distributor plate and gear
wheel made at the time of disassembly.
When these parts are replaced, match the holes in the
housing and plate at the time of reassembly.
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ol Chamfering

Sleeve —

G-ring

Kin-ring

[Point 3]

Disassembly:
Extract the spool W/sleeve upward. Otherwise, the spoo!
€ross pin may move during extraction to cause sticking.

Reassembly:
Set and install the neutral position spring correctly.

Reassembly:
Pay attention to the bearing direction for installation. (See
the figure.)

Reassembly:
Place the housing with its flanged side facing down, and
insert the spool W/sleeve into the housing. Set the cross
pin of the spool in horizontal state during insertion.

[Point 4]
Reassembly:
Install the kin-ring and O-ring correctly.

Note:

For SST No. §J150-9000-11, please inquire at the near-
est Danfoss service shop.

(Refer to Parts & Service News Ref. No. GE-7022 of July
1, 1997 for detail.}
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1. Turn the steering unit until the bore is horizontal. Guide
the outer part of the assembly tool into the bore for the
spool Wisleeve,

2. Apply O-ring and kin-ring with hydraulic oil and place
them on the tool.

3. Hold the outer part of the assembly tool in the bottom
of the steering unit housing and guide the inner part of
the tool right to the bottom.

4. Press and turn the O-ring W/kin-ring into position in
the housing.

5. Draw the inner and outer parts of the assembly tool out
of the steering unit bore, leaving the guide from the in-
ner part in the bore.

[Point 5]

Disassembly:
Do not remove the relief valve unless it is judged defective.
The valve seat cannot be removed.

Disassembly:
Measure the screwed-in depth of the relief valve adjusting
screw before starting disassembly.

Reassembly:
Reassemble by adjusting to the screwed-in depth of the
valve spring retainer measured before disassembly. After
installing the steering valve ASSY on the vehicle, measure
the relief pressure. If it is not within the standard range,
adjust it by changing the screwed-in depth of the retainer.
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RELIEF PRESSURE
INSPECTION-ADJUSTMENT

1. Install an oil pressure gauge.
(1) Disconnect the hose from the steering valve P port,
and connect the adapter (SST).
SST 09450-23320-71
(2) Install the pressure gauge.
Plug size: PT1/8
2. Startthe engine and turn the steering wheel slowly clock-
wise and counterclockwise.

3. Startthe engine, rotate the steering wheel and measure

the relief pressure when the relief occurs.

Standard:
1 ~ 3 ton series 8040 "% (82"3) [1170"59)]
J3.5 ton series 8340 " (8573) [1210*°]

4. ifthe standard is not satisfied, remove the steering valve
and make adjustment by turning the relief valve adjust-
ing screw.
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GENERAL

Hydraulic Circuit Diagram

m
2
&
)

&)
&

Inching pedat

Brake pedal

Reservoir tank

Brake master cylinder
Brake wheei cylinder
Qil tank

Qit pump

(8

@

(10)
{1
(12)
{13
{14}

Flow divider

Oi control vaive

Lift cylinder

Tilt cylinder

Steering valve

Power steering cylinder
Solenoid valve
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Front Brake

1 ton Series

Wheel Cylinder
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2-3 ton Series

Wheel Cylinder

-:i% : =
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J3.5 ton Series

Wheel Cylinder
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Parking Brake
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Master Cylinder

i | ] l _g:*_
T
SN G — @
SPECIFICATIONS
tem —————Yehiclemodel | 1 ton series 2 ton series 3 ton series J3.5 ton series
Hydrautic internal
Foot brake type expanding duo “— — e
servo brake
Internal
Parking brake expanding - - -
mechanical
brake
Brake drum inside diameter mm (in) | 254 (10.0) 310 (12.2) — 317.5{12.5)
; Resin mold
Material (asbestos-free) - - i
Brakelining | pimensions 279x485x5 | 323X60X7 343 x 60X 7 352 x 60 X 5.6
Length x width x (11.0x 1.91 x (127 x 2.36 (13.5x2.36 x (13.8x2.36 x
thickness mm (in) | 0.20) 0.28) 0.28) 0.22)
Wheel cylinder bore mm (in) | 22.2(0.87) 28.5(1.12) — —
Brake master | Bore mm {in) | 19.05 (3.75) “— — -—
cylinder Stroke mm {in} | 30(1.18) — — -—
Applicable oil SAE J-1703- - - -

DOT-3
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COMPONENTS

Front Brake

1 ton Series

4715
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1
v 0 1
¢ -— — ..!:
H AKAL :

—
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J3.5 ton Series
02[LH] 4715
01[RH]
r-ﬂ- I --lq
: ]
. AA -
22[RH]
23[LHj
48
30[RH] 45
AF 31[LH]
110

_r-ﬂl ﬂ--1.

: 10K=(INCL.») AK :

: 1

B -

L-‘- -B.J
; ;
L’-- IIII.J

4715-097A
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Brake Pipe
4714
AG
g AE
AG—-—é ?
AF
23
4714-191
Brake Master Cylinder
8D 4702
>
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&
v
| P

4702-083
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Parking Brake
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FRONT BRAKE
DISASSEMBLY-INSPECTION-REASSEMBLY (1-J3.5 TON SERIES)

19 ‘7

20N
[ & - )))))));;,,j,éy//
12—
- /

9

Disassembly Procedure
1 Drain brake fluid.

Remove the front axle hub W/brake drum. (See page 5-7.)

Remove the shoe hold down spring and cup. [Point 1]

SowoN

Remove the anchor to shoe spring and shoe guide plate. [Point 2]
5 Remove the cable and cable guide.

6 Remove the lever strut. [Point3]

7 Remove the adjuster spring and adjusting screw. [Point 4j

8  Disconnect the parking brake cable. [Point 5}

9  Remove the brake shoe. [Point 6]

10 Disconnect the brake pipe.

11 Remove the wheel cylinder ASSY. [Point 7]

12 Remove the backing plate. [Point 8]

13 Separate the brake drum from the front axle hub. [Point 9]
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Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Note:

o See that the brake lining and brake drum interior surface are free from grease or oil before
installation.

o Before reassembly, decrease the brake drum outside diameter for instatlation to approx. 1 mm
(0.04 in) less than the drum inside diameter by tightening the adjusting screw.

» After reassembly, perform brake air bleeding (see page 8-23) and braking force inspection (see
page 8-23).

Point Operations

[Point 1]
Disassembly-Reassembly:
SST 09510-31960-71

Inspection:
Measure the free length of the hold down spring.

Standard:
1 ton series: 25.5 mm (1.004 in)
J3.5 ton series: 44.0 mm (1.732 in)

Reassembly:
Apply liquid packing (08826-76001-71 (08826-00080}) on
the shoe hold down pin and the contact surface on the back
side of the backing plate to eliminate any clearance.
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[Point 2]

Disassembly:
SST 09717-76001-71
{(SST 09717-20010)

Inspection:
Measure the free length of the anchor to shoe spring.

Standard:

1 ton series: 102.2 mm (4.024 in)

J3.5 ton series: On the side of lining W/pin
138.2 mm (5.441 in)
On the side of lining |./pin
121.2mm (4.772 in)

Limit: No clearance between coil turns

Reassembly:
SST 09718-76001-71
(SST 09718-20010)

[Point 3]
Inspection:
Measure the free length of the strut to shoe spring.

Standard:
1 ton series: 19.7 mm (0.776 in)
J3.5 ton series: 31.4 mm (1.236 in)

[Point 4]
Inspection:
Measure the free length of the adjuster spring.

Standard:

1 ton series: 99.4 mm (3.913 in)

J3.5 ton series: 125.4 mm {4.937 in)
Limit: No clearance between coil turns
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© - 50
> ,/*»J .J;
7 s

Reassembly:
Apply grease on the adjusting screw threaded portion and
fill grease in the cap.

Reassembly:
Tie a wire to the free end of the adjuster spring and set by
pulling with a screwdriver.

[Point 5]

Reassembly:
Apply liquid packing (08826-76001-71 {08826-00080)) on
the parking brake cable outlet in the backing plate to elimi-
nate any clearance.

[Point 6]
Inspection:
Measure the brake lining thickness.

Standard:

1 ton series: 4.9 mm (0.193 in)
J3.5 ton series: 5.6 mm (0.220 in)
Limit:

1 ton series: 1.0 mm (0.039 in)
J3.5 ton series: 1.0 mm (0.039 in)

Reassembiy:
Before brake shoe installation, apply grease on illustrated
portions of the backing plate (6 places in contact with the
shoe rim and the anchor pin).

[Point 7]

Inspection:
Measure the clearance between the wheel cylinder and pis-
ton.

Limit:
1 ton series: 0.125 mm (0.00492 in)
J3.5 ton series: 0.15 mm (0.0059 in)
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1 ton series

J3.5 ton series

(8

Reassembly:
Apply liguid packing (08826-76001-71 (08826-00080)) to
backing plate fitting portion of the wheel cylinder and on
whole periphery of the set bolts to eliminate any clearance.

[Point 8]

Reassembly:
Carefully install the backing plate set bolts because they
are different in length,
Apply thread tightener (08833-76001-71 (08833-00070)) on
the set boits before reassembly.

Bolt length
B: /=40 mm {1.57 in)
C: /=45 mm (1.77 in)

Reassembly:
Apply liquid packing (08826-76001-71 (08826-00080)) on
the backing piate surface in contact with the front axle
bracket to efiminate any clearance.

[Point 9]
inspection:
Measure the brake drum inside diameter,

Standard:
1 ton series: 254 mm (10.0 in)
J3.5 ton series: 317.5 mm (12.50 in)

Limit:
1 ton series: 256 mm (10.1 in)
J3.5 ton series: 319.5 mm {12.579 in)

Reassembiy:
Apply thread tightener (08833-76001-71 (08833-00070)) on
the brake drum set nut before reassembly.
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DISASSEMBLY-INSPECTION-REASSEMBLY (23 TON SERIES)

Disassembly Procedure
1 Drain brake fluid.

Remove front wheels.

Remove the front axle hub W/brake drum. (See page 5-7.)
Remove the hold down spring. [Point 1]

Remove the pawl lever stopper. [Point 2]

Remove the pawl! lever.

Remove the anchor to shoe spring. [Point 3]

Remove the strut lever, [Point 4]

©C O ~N O g B W o

Remove the adjuster spring and adjusting screw. [Point 5]

—
o

Disconnect the parking brake cable. [Point 6]

—k
—

Remove the brake shoe. [Point 7]

—
[y

Disconnect the brake piping.
Remove the wheel cylinder ASSY, [Point 8]
Remove the backing plate. [Point 9]

P =
g kW

Separate the brake drum from the front axie hub. [Point 10]
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Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
(With regard to steps 4 and 5, however, install the pawi lever stopper after installing the hold down spring.)

Note:

s See that the brake lining and brake drum interior surface are free from grease or oil before
reassembly.

» Before reassembly, decrease the brake shoe outside diameter for installation to approx. 1 mm
(0.04 in} less than the brake drum inside diameter by tightening the adjusting screw.

o After reassembly, perform brake air bleeding (page 8-23) and braking force inspection and ad-
justment (page 8-23).

Point Operations

[Point 1]
Disassembly-Reassembly:
SST 09510-31960-71

Inspection:
Measure the free length of hoid down spring.

Standard: 32.3 mm (1.272 in)
Limit: 29.1 mm {1.146 in)

1= Reassembly.
‘g@ Apply tiquid packing (08826-76001-71 (08826-00080)) on
the back side of the backing plate in contact with the shoe

ﬁ E hold down spring to eliminate any clearance.

vy
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[Point 2]
Inspection:
Measure the free length of the actuator spring.

Standard: 124.5 mm (4.902 in)
Limit: No clearance between coil turns

Reassembly:
Use snap ring pliers and install the pawl lever stopper and
actuator spring.

[Point 3]

Disassembly:
SST 09717-76001-71
(SST 09717-20010)

tnspection:
Measure the free length of the anchor to shoe spring.

Standard: 106 mm (4.17 in)
Limit: No clearance between coil turns

Reassembly:
SST 09718-76001-71
(SST 09718-20010)
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[Point 4]
Inspection:
Measure the free length of the strut to shoe spring.

Standard: 23 mm (0.91 in)
Limit: 20 mm (0.79 in)

[Point 5]
Inspection:
Measure the free length of the adjuster spring.

Standard: 86 mm (3.39 in)
Limit: No clearance between coil turns

Reassembly:
Apply grease on the adjusting screw threaded portion and
fill grease in the cap.

[Point 6]

Reassembly:
Apply liguid packing (08826-76001-71 (08826-00080)) on
the parking brake outlet on the backing plate to eliminate
any clearance.

[Point 7]

K Inspection:

N et W Measure the brake lining thickness.
(=]

© Standard: 7.0 mm (0.276 in)
Limit: 2.0 mm (0.079 in)
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3 ton series
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Reassembly:
Apply grease on the illustrated portions of the backing plate
(6 places in contact with the shoe rim and the anchor pin)
before brake shoe instaliation.

[Point 8]

Inspection:
Measure the clearance between the wheel cylinder and pis-
ton.

Limit: 0.145 mm (0.00571 in)

Reassembly:
Apply liquid packing (08826-76001-71 (08826-00080)) on
the wheel cylinder backing plate fitting portion and whole
periphery of set bolts to eliminate any clearance.

[Point 9]

Reassembly:
Carefully install the backing plate set bolts in correct posi-
tions since they are different in length.
Apply thread tightener (08833-76001-71 (08833-00070)) on
the set bolts before reassembly.

Bolt length

A: =36 mm (1.42in)
B: =40 mm (1.57 in)
C:/=45mm {1.77 in)

Reassembly:
Apply liquid packing (08826-76001-71 (08826-00080}) on
the backing piate surface in contact with the front axle
bracket to eliminate any clearance.
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[Point 10]
Inspection:;
Measure the brake drum inside diameter.

Standard: 310 mm (12.20 in)
Limit: 312 mm (12.28 in)

Reassembly:
Apply thread tightener (08833-76001-71 (08833-00070)) on
the brake drum set nut before reassembly.
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BRAKE AIR BLEEDING

Note:
Add brake fluid to the reservoir tank during air bleeding
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 hold that state.

{2) Loosen the breather plug to discharge air in the piping
with the brake fluid, and tighten the plug immediately
before the fluid stops to run out.

(3) Repeat steps (1) and (2) above until no air bubbles
are seen in the discharged brake fluid.

2. Bleed air from whee! cylinders RH and LH.

(1) Operate as described in step 1 above for each of the
RH and LH side at a time.

3. Add brake fluid to the specified level.

(1) Add brake fluid through the filter provided at the reser-
voir tank.

(2) Add brake fluid up to the staged portion in the reser-
voir tank.

BRAKING FORCE INSPECTION-ADJUSTMENT

1. Inspect the braking force by means of a brake tester or traveling test.

Braking distance (without load)

initial speed of braking  km/h (mph)

Max. speed

Braking distance

m (ft)

5.0 or less (16.4)

2. Adjust the braking force.

(1) Repeat traveling in the forward and reverse directions to adjust the brake shoe clearance.
The adjusting screw adjusts the clearance automatically when the brake pedal is depressed in

reverse traveling.

(2) M the braking force is insufficient, adjuster maifunction, lining contact defect, foreign matter adhe-
sion on the lining or brake fluid leakage is assumed. Remove and inspect the brake drum.
(3) When the brake shoe is replaced with a new one, repeat traveling in the forward and reverse direc-

tions for running in.
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BRAKE MASTER CYLINDER
REMOVAL.-INSTALLATION T = Nem (kgf-cm) [ft-Ibf]

T=68~158
8 (69 ~ 151)
5.0 ~ 11.6]

Removal Procedure

1 Remove the toe board.

2 Remove the lower panel.

3  Remove the instrument panel.

4  Remove the combination meter cover.

5  Disconnect the brake side hose from the reservoir tank and drain brake fluid.
6 Disconnect the piping.

7  Remove the push rod clevis pin.

8 Remove the brake master cylinder.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
After installation, perform brake pedal adjustment (page 8-28) and air bleeding (page 8-23).
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DISASSEMBLY ' INSPECTION-REASSEMBLY

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

20 & /%‘
0 T=520~824

(530 ~ 840)
[38.3 ~ 60.8]

Disassembly Procedure

1

Turn the boot up and remove the snap ring.

2 Remove the push rod. [Point 1]

3 Remove the piston. {Point 2}

4  Remove the pin and the fluid inlet elbow.
5 Remove the outlet plug and valve.
Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
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Point Operations
-
l [Point 1]
I Instaliation:
g &y g \/\/5\\ N . \ Temporarily set the push rod length to the illustrated dimen-
— — 65 sion, and make readjustment after instailation.
™ YNV |
i
i : 130 mm (5.12 in}
[Point 2]
Installation;

Apply rubber grease on the piston cup and whole periphery
of the cup before reassembly.
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PARKING BRAKE INSPECTION-ADJUST-
MENT

1. Check the parking brake cable set position.

Standard: A=0~2mm (0~ 0.08 in)

2. Apply chassis grease on the portions indicated by ar-
rows.

3. Inspect and adjust the parking brake lever operating
force.
(1) Setaspring scale at the center of the lever knob, and
measure the operating force by pulling it backward.

Standard:
1~3 ton series

147 ~ 196 N (15 ~ 20 kg¥) [33 ~ 44 Ibf]
J3.5 ton series

196 ~ 245 N (20 ~ 25 kgf) {44 ~ 55 Ibf]

(2) Ifthe operating force is out of the standard range, re-
lease the parking brake and make adjustment at the
adjusting portion.

Clockwise turn: Increases the operating force.
Counterclockwise turn: Decreases the operating
force.
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BRAKE PEDAL INSPECTION-ADJUSTMENT

Stop lamp switch

Stopper bolt protrusion

|- Push rod

Floor mat

(145~ 150 mm (5.71 ~ 5.81 in)
A

I
_
D
Reference value

Toe board

1. Inspect brake pedal height A. (From toe board to top of pedal)
Standard: A =150 ~ 155 mm (5.91 ~ 6.10 in) (with pedal pad)

If the standard is not satisfied, make adjustment by changing the stop lamp switch position or the
stopper bolt protrusion.

2. Inspect brake pedal play B.

Standard: B=3~7 mm (0.12 ~ 0.28 in)

If the standard is not satisfied, make adjustment by changing the master cylinder push rod length.
3. Check master cylinder push rod play C with the brake pedal in the above state.

Standard: C =1 mm (0.04 in)
4. After the adjustment, fully depress the brake pedal D and inspect the pedal height in that state.

Standard: D = 90 mm (3.54 in) or more
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INCHING PEDAL INSPECTION-ADJUSTMENT (~ Mar. 2000)

Stop lamp switch “

,7—@3%
Inching

pedal piate 7~ \\ .'-}-

Brake link

Adiusting nut %" hn

I

{145 mm {5.71 in)
{150 mm (5.91 in))

Floor mat
= it Inching lever
. Toe board — .
BSOS \_MM,L;;J:UQLIZL}—'":E&}JEJ '

Adjusting nuts

1. Inspect and adjust the brake pedal height and play (See page 8-28).

2. Inspect stroke A of the inching pedal until interlocking with the brake (pedal stroke until the inching
pedal plate comes into contact with the brake link).

Standard: 1 ton series A=35~46 mm {(1.38 ~ 1.81 in)
Others A =25~36 mm {0.98 ~ 1.42 in)

If the standard is not satisfied, adjust the stop lamp switch or stopper bolt protrusion.
Make adjustment to make the deviation from the brake pedal height within + 15 mm (0.59 in).

3. Inspect and adjust the inching cable.
(1) Inspect the inching cable length B on the pedal side.
Standard: B = 17.5 mm (0.689 in)
If the standard is not satisfied, make adjustment by turning the adjusting nuts on the pedal side.
(2) Inspect inching pedal play C until the torque converter inching lever starts to move.,

Standard: C=1 ~ 3 mm (0.04 ~ 0.20 in)

If the standard is not satisfied, make adjustment by turning the adjusting nuts on the torque con-
verter side,
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INCHING PEDAL INSPECTION-ADJUSTMENT (Mar. 2000 ~)

Stopper boit

L]

inching pedalplai\e%

| Brake pedal link
1
!

<

2

Adjusting nut

(150 mm {153 mm
(5.91 iny) (6.02 iry)
Floor mat

Toe board Inching fever

Adjusting nut

1. Inspect and adjust the brake pedal height and play (See page 8-28).

2. Inspect stroke A of the inching pedal until interfocking with the brake (pedal stroke until the inching
pedal plate comes into contact with the brake link}.

Standard: 1 ton series A=35~41 mm (1.38 ~ 1.61 in)
Others A=26~32mm (1.02 ~ 1.26 in)

If the standard is not satisfied, adjust the stopper bolt protrusion.
Make adjustment to make the deviation from the brake pedal height within £ 15 mm (0.59 in).
3. Inspect and adjust the inching cable.
(1) Inspect the inching cable length B on the pedal side.
Standard: B = 17.5 mm (0.689 in)
If the standard is not satisfied, make adjustment by turning the adjusting nuts on the pedal side.
(2) Inspect inching pedal play C until the torque converter inching lever starts to move.

Standard: C =1~ 3 mm (0.04 ~ 0.20 in)

If the standard is not satisfied, make adjustment by turning the adjusting nuts on the torque con-
verter side.



www.truck-freeworkshop.com

8-31

SINGLE BRAKE (INCHING) PEDAL INSPECTION-ADJUSTMENT
(1-PEDAL: OPT)

Brake link

Adjusting nuts

(148mm (5.83in))
(153mm (6.02in))

Floor mat

\

|

Inching lever

Toe board

Adiusting nuts

has

Tighten the lock nut after adjust the bolt length A.
Standard: A =18 mm (0.71 in)
Inspect and adjust the brake pedal height. (See page 8-28)

Inspect stroke B of the pedal until interlocking with the brake {pedal stroke until the bolt head comes
into contact with the brake link).

Standard: 1 ton series B=35~41mm{1.38 ~1.61in)
Others B=26~32mm{1.02~1.26 in)

if the standard is not satisfied, adjust the stop lamp switch or stopper boit protrusion.

inspect and adjust the inching cable.
(1) Inspect the inching cabie length C on the pedal side.

Standard: € =17.5 mm (0.68% in)

If the standard is not satisfied, make adjustment by turning the adjusting nuts on the pedal side.
(2) Inspectinching pedal play D until the torque converter inching lever starts to move.

Standard: D=1~ 3 mm (0.04 ~ 0.12 in)

If the standard is not satisfied, make adjustment by turning the adjusting nuts on the torque con-
verter side.
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COMPONENTS

(1) [UNDER COVER & SILENGER]
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ENGINE HOOD ASSY
REMOVAL-INSTALLATION

Removal Procedure

1 Remove the radiator cover.

2 Open the engine hood.

3  Disconnecting the engine hood damper (on the engine hood side).
4  Remove the engine hood bracket set bolts.

5  Remove the engine hood.

Installation procedure

The installation procedure is the reverse of the removal procedure.



www.truck-freeworkshop.com

0-6

COUNTERWEIGHT
REMOVAL-INSTALLATION

Removal Procedure

1 Remove the radiator cover.

2 Remove the weight cap and temporarily hoist the counterweight using a wire rope.
3  Remove the drawbar and remove the counterweight set bolts.

4  Remove the counterweight.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
See page 0-15 for the weight of the counterweight.
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HEAD LAMPS (Front Combination Lamp: OPT)
REMOVAL-INSTALLATION

Removal Procedure

1  Remove the headlamp cover.

2 Pull the connector out from the pillar hole and disconnect it.
3  Remove each headlamp.

Installation Procedure

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

4,

BULB REPLACEMENT
Note:

Since the halogen bulb (of the headlamp) becomes
hot during lighting, its life is shortened if oil or grease
adheres on the glass surface. When handling the bulb,
therefore, hold the flange portion to avoid direct con-
tact between the glass surface and a hand or finger.
Since the internal pressure of the halogen bulb (of
the headlamp) is high, it may be broken to cause scat-
tering of glass fragments when it is dropped or struck
or when the glass surface is scratched.

Always use a bulb showing the same (specified) watt-
age for replacement.

Headlamp: 12V, 55 W, and H3

Clearance lamp: 12V, 5 W

Turn signal lamp: 12V 21 W (amber color)

Remove the headlamp ASSY.
Remove the rear cover.
Remove each bulb.

Head lamp:
(1} Disconnect the connector.
(2) Unlock the set spring, and remove the bulb.

Clearance lamp:

(1) Extract the bulb socket.

(2) Remove the bulb by turning it counterclockwise while
pushing it.

Turn signal lamp:

(1} Remove the bulb socket by turning it counterclock-
wise.

(2) Remove the bulb by turning it counterclockwise,

The installation procedure is the reverse of the removal
procedure above,
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COMBINATION METER
REMOVAL-INSTALLATION

Removal Procedure

1 Remove the combination meter cover.

2 Remove the combination meter set bolts.

3 Disconnect the combination meter wiring. [Point 1]
4 Remove the combination meter ASSY.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Point Operations

Combination meter {Point 1]

Installation:

i The combination meter wiring must form downward loop.
When the combination meter wiring is looped upward, moist
on the harness, or water droplet may permeate into the
connector.

NG: Upward locp OK: Down ward loop
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COMBINATION SWITCH

Note:
See page 2-34 for the direction switch inspection,.

INSPECTION

Turn signal switch

Light switch

1. Individual switch continuity inspection
Switch positicn Measurement terminals Standard
Light switch
| .
I TUITRIBCTEL LT laTHL OFF EL-LT-LH No continuity
T EL-LT Continuity
H ELAT-LH Continuity
Light & turn signal switch Turn signal switch
R TB-TR Continuity
OFF TB-TR-TL No continuity
L TB-TL Continuity
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FUEL SENDER GAUGE
INSPECTION

2l S

1/2

1.  Measure the resistance.
(1) Check to see if the float moves smoothly.
(2) Measure the resistance between the sender positive terminal and sender negative (body ground)
terminal while the float position is varied between F and E.
Also check if the resistance varies continuously

Note:
« Measure in the direction of float movement from F to E.
+ The resistance at each of F and E points shali be measured when the arm is in contact with the

respective stopper.

Standard
Float position mm (in) Resistance Q
F 141.3£8(5.563+0.31) 3x2
1/2 (Reference value) 291.8(11.488) 325
E 423.5+8(16.673£0.31) 110%7
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RELAY BLOCK

Layout Wiring Diagram
Front
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RELAY INSPECTION
Head/tall retay Individual Relay Continuity Inspection
o
spo o 1 : Measurement stat Measurement Standard
e e andar
5 positions
17700000 2 3 J Head/tail relay
Glow/ST relay Normal state 1-2 Continuity
T 3-5 No continuity
1 o o2 2 1 When the battery voltage is o
s BT A applied to terminals 1 and 2: 35 Continuity
4
Glow/ST refay
SAS-Lam;; relay Normal state 1-2 No confinuity
pr—— 3-4 Continuity
&) —O\LO— 3 1i42 When the battery voitage is o
ST (5) applied to terminals 3 and 4: 1-2 Continuity
1 2 3 SAS-LAMP relay
Normal state 1-2, 3-4 Continuity
When the battery voltage is -
applied to terminals 1 and 2; 34 No continuity
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PORTIONS PROTECTED BY FUSES

NO Name Capacity Main protected porticns
@ | DPF1 15A DPF system drive circuit
@ | DPF2 7.5A DPF ECU activation
@ ST (Starting motor) 7.5A Starting motor relay (1G) and glow plug timer (1G)
@ SFT (Shift) 7.5A Electric shift T/C
® SAS-ECU 7 A ;Se/;\a?r controller, steering angle sensor, and SAS error lamp
Alternator, glow plug timer, ignition coil, emission control,
® tGN {Ignition) 7.5A ABCV, injection, LPG main solenoid, LPG slow solenoid,
fuet cut and emission controlter
@ TURN (Tum) 7.5A Turn signal lamp and flasher relay
Hour meter, water temperature gauge, fuel gauge, warning
lamps {charge, engine oil pressure, air cleaner, lock
indicator, sedimenter, glow indicator, fuel, brake, coaling
GAUGE (Meter) 104 water and battery), back-up buzzer, T/C oil thermometer,
speed meter, strobo, speed alarm, wiper relay (coil side},
heater relay (coil side), back-up tamp and SAS buzzer
® | HTR (Heater) 10A Heater
WIPER {(Wiper) 15A Front wiper, rear wiper, room lamp and washer motor
G | HORN (Hom) 7.5A Hom
42 ALT-S {Alternator sending} | 5A Alternator sending
43 HEAD (Headiamp) 15A Headlamp
CHARGE (Charge) 7.5A Charge lamp, choke and glow plug timer
4B TAIL (Tail) 7.5A Tail lamp, clearance lamp and meter illumination
WORK-LP (Woark lamp) 10A Rear work lamp
42 | STOP (Stop lamp) 7.5A Stop tamp
Including options
Fusible links
NO. Name Capacity Type
FL@® HTR 30A W
5 |
FL ® AM1 40A Cartridge type
FL® HEAD 40A
2Z engine 0
FL® | cLow 10122?A . ‘\\/
-ll engine Screw-fastened type
60A @"
FL® |AT 80A a|
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HYDRAULIC CIRCUIT DIAGRAM

(13)

PN — —

O~ D Wk
N N N S S e S

&

Inching pedal

Brake pedal
Reservoir tank

Brake master cylinder
Brake wheel cylinder
Qiltank

Oil pump

Flow divider

ﬁ’ﬂ

(9) Oil control valve

(10) Lift cylinder

(11} Tilt cylinder

(12) Steering valve

(13) Power steering cylinder
{14) Solenoid valve

{6)
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COMPONENTS

6801
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RETURN FILTER-SUCTION FILTER
REMOVAL-INSTALLATION T = Nm (kgf-cm) [ft-1bf]

T=9.81~147
(100 ~ 150)
[7.24 ~ 10.9]

Removal Procedure
1 Openthe engine hood.
Disconnect the return hose, suction hose and overflow hose.

Remove the tank cover W/return filter and suction filter.

W

Remove the return filter.
5 Remove the suction filter.

Installation Procedure

The instaliation procedure is the reverse of the removal procedure.
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NATURAL DROP TEST

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),
and stop the engine.

2. Drawdatum lines on the inner and outer masts, and mea-
sure the drop in 15 minutes,
Limit: 45 mm (1.77 in)

NATURAL FORWARD TILT TEST

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

2. Measure the tilt cylinder rod extension in 15 minutes.

Vehicle model Natural forward tilt amount

mm (in)
1 ton series 15 (0.59) or less
2 ton series 20(0.79) or less

3-J3.5 ton series 25(0.98) orless
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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 1to 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 (at lift port): 8 em® (0.49 in®) or less

Note:

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

TILT CYLINDER

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

2. Afterwaiting 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 cne
minute.

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

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

Note:

If the natural forward tilt is great even though the oil
leak amount is within the standard, either the tilt
lock valve or the tilt cylinder packing is defective.
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V MAST ASSY
COMPONENTS

1.2.3 ton series

6101

6101-4708

J3.5 ton series

6101
- e

91611-40815

$101-472B
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1 ton series 6301

v FSY

6301-459

2 ton series 6301

§5301-460
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3 ton series 6301

Y

40
6301-461
J3.5 ton series 6301
v Q ql:\\“ % FY
A 3 42C
P
N
\
'\ 42(:91:3‘:?3312:,.=.
:K \-“@?@;gfla g&c
Y

"
E 20 T $
42C ?
31619-61235
E
at
ammaf- 408 @_
@40
Lic 41A

/

42C

6301-462
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6302

1.2 ton series

B5302-363A

J3.5 ton series

3 ton series

6302-366A

£6302-369
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REMOVAL-INSTALLATION T = Nem (kgf-cm) [ft-1bf]

11

P

T=86.3~129.4
- (880 ~ 1320)

i

P e

T=686~107.9
(700 ~ 1100}
{50.6 ~ 76.57)

Removal Procedure

1 Setthe mast vertical and fully lower the fork.
2  Disconnect the chain. [Point 1]

3 Remove the chain wheel. [Point 2]

4  Remove the lift bracket. {(For lift bracket removal, raise the inner mast until it comes off from the lift
bracket, and slowly run the vehicle backward to depart from the lift bracket.)

5 Remove the toe board.
6  Disconnect the fork height switch and load sensor wiring.

7 Disconnect the overflow hose and high pressure hose. (Before hose disconnection, fully lower the
inner mast, operate the lift lever several times to release the residual pressure in the lift cylinder.)

8  Slightly hoist the mast.
9 Remove the mast support cap.
10 Remove the tilt cylinder front pin. [Point 3]

11 Remove the mast ASSY.
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Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:

= Apply molybdenum disulfide grease on the mast support bushing and mast support cap interior
surfaces. Apply MP grease to the tilt cylinder front pin.

e Adjust lift cylinder uneven movement when the mast ASSY, outer mast, inner mast or either {ift
cylinder is replaced. {See page 11-32.)

e Adjust the chain tension after installation. {See page 11-22.)

s When the mast is replaced, perform SAS re-setting after instailation. (See section 15.}

Point Operations

[Point 1]
Removal-installation:
SST 09630-23600-71

[Point 2]

Removat;
If the fitting is hard, use the SST for removal.
SST 09950-76014-71
(SST 09950-40011)
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[Point 3]

Removal;
Put match marks to clarify relative positions of the front
pin, stopper plate and lock bolt. Match marks, however, are
unnecessary when the mast or mast ASSY is replaced since
mast tilt angle adjustment is to be done after the replace-
ment.

Removal:
SST 09810-20172-71
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REMOVAL-INSTALLATION (W/LIFT BRACKET) T = Nm (kgf-cm) [ft-Ibf]
\ s
\
-'-,!-'_I.‘(n‘
g
|

t
i

l""/ i
-
T=86.3~129.4 4 - m,,
{880 ~ 1320) /] 2
(63.7 ~ 95.48] =
7
T=68.6~107.9
(700 ~ 1160)
[50.6 ~ 79.57}

Removal Procedure

1
2
3

9

Set the mast vertical.

Remove the fork. (See page 11-22.)

Remove the toe board.

Disconnect the wiring of the fork height switch and load sensor.

Disconnect the overflow hose and high pressure hose. (Before hose disconnection, fully lower the
ic?er:Sr mast and operate the [ift lever several times to release the residual pressure from the lift cylin-
Slightly hoist the mast.

Remove the mast support cap.

Remove the tilt cylinder front pin. [Point 1]

Remove the mast ASSY W/Iift bracket.

Installation Procedure

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

o Apply molybdenum disuifide grease on the mast support bushing and mast support cap interior
surfaces. Apply MP grease to the tilt cylinder front pin.

¢ Correct lift cylinder uneven lifting, if any, when the mast ASSY, outer mast, inner mast or either
lift cylinder is replaced. (See page 11-32))

« When the mast is replaced, perform SAS re-setting after installation. (See section 15.)

Point Operation

[Point 1]

Removal:
Put match marks to clarify relative positions of the front
pin, stopper plate and lock bolt. Match marks, however, are
unnecessary when the mast or mast ASSY is replaced since
mast tilt angle adjustment is to be done after the replace-
ment.

Removal:
SST 09810-20172-71
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MAST DISASSEMBLY-INSPECTION-REASSEMBLY

Disassembly Procedure

1 Remove the fork height switch.

2 Remove the hose cover.

3  Disconnect the overflow hose and high pressure hose.

4  Remove each cylinder rod end set bolt, and take each rod end off. [Point 1]
5  Remove each cylinder support. {Point 2]

6 Remove each cylinder bottom set bolt, and remove each lift cylinder.

7 Slide the inner mast in the lowering direction, and remove the lift rollers.

8  Remove the mast strip. [Point 3]

9  Remove the outer mast.

Reassembly Procedure

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

[Point 1]

Disassembly:
Shim adjustment is made at the lift cylinder rod end for
preventing uneven lifting by lift cylinders LH and RH.
Take a note on the cylinder where the adjustment is made
and the number of shims in use.

[Point 2]

Disassmbly:
Take a note on the number of cylinder support shims in
use,

Reassembly:
Make cylinder support shim adjustment if the mast or ei-
ther cylinder is replaced.
With the cylinder rod end inserted to the inner mast, insert
shim(s} between the cylinder support and outer mast to
eliminate the clearance. The shim thickness should be
slightly greater than the clearance.

[Point 3]
Inspection:
Measure the mast strip thickness.

Limit: 1.5 mm {0.0569 in)
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LIFTBRACKETDISASSEMBLY:INSPECTION‘REASSEMBLY T = N\m {kgf-cm) [ft-1bf]

T ey

T=99.56 ~ 184.9
(1015 ~ 1885)
[73.42 ~ 136.3}

Disassembly Procedure

1 Remove lift rollers. [Point 1]
2 Remove side rollers. [Point 2}
3  Remove the back rest.

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Point Operations

[Point 1]

Disassembiy:
SST 09950-76014-7 1
(SST 08950-40011)
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1mm
(0.04 in)—™
e i

9mm

(635 in) Front side

Rounded
Tchamfering

I

[Point 2]

Reassembly:
Install the side roiler in the correct direction.
The side chamfered with a greater radius of the roller shall
be on the front side of the vehicle,
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MAST ADJUSTMENT (V MAST)
Lift Roller Adjustment at Mast

1. Inner mast to roller clearance adjustment

ring into contact

Bring into
contact -

¥

inner mast
Quter

mast

These rollers

3)
(4)

Adjust the mast overlap to approx. 450 mm (17.72 in).
Shift the inner mast to one side to bring the roller into
contact with the outer mast, and inspect the clearance
between the roller side face and mast where they are the
closest.

Standard: A=0~ 0.8 mm (0 ~ 0.031 in)

If the standard is not satisfied, make adjustment by chang-
ing the inner mast roller shim thickness. (See page 13-22
for the mast roller removal and installation,)

Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)

Distribute shims equally to the rollers on the left and right
side.

After the adjustment, see that the inner mast moves
smoothly in the outer mast.
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2.

Quter mast roller clearance adjustment

Bring into contact

These rollers

Bring into,
contact

Quter

mast Inner
mast

Shims

Adjust the mast overlap to approx. 450 mm (17.72in).
Shift the inner mast to one side to bring the roller into
contact with the outer mast, and inspect the clearance
between the roller side face and mast where they are the
closest,

Standard: B=0 ~ 0.5 mm {0 ~ 0.020 in)

If the standard is not satisfied, make adjustment by chang-
ing the outer mast roller shim thickness.

(See page 13-22 for the mast roller removal and installa-
tion.)

Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)

Distribute shims equally to the rollers on the left and right
side.

After the adjustment, see that the inner mast moves
smoothly in the outer mast.
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Roller Adjustment at Lift Bracket

1. Middle/lower lift roller and side roller clearance adjustment

Bring into contact
\ 100 mm (3.94 in)
D

o Cuter _I }
B

Bring into contact

Lift
mast I— bracket rl
C

(1) Bring the center of the side rofier in the upper part of the
flift bracket to approx. 100 mm (3.94 in) from the top of
the inner mast.

(2) Remove side rollers,

(3) Shift the lift bracket to one side to bring the roller into
contact with the inner mast, and inspect on the opposite
side the clearance between the roller side face and the
mast where they are the closest. (No adjustment is nec-
essary for the upper lift rollers since they are fastened
by snap rings.)

Standard:
C=0~0.8mm(0~0.031in)

If the standard is not satisfied, make adjustment by
changing the lift roller shim thickness.

Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)
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(4)
(5)

Distribute shims equally to the left and right side.
install side roliers.

After adjusting the middle and lower lift rollers, bring the
side roller on one side into contact with the outer mast
and measure on the opposite side the clearance between
the side roller and inner mast surface.

Standard:
D=0~0.6mm({C~0.024in)

lfthe standard is not satisfied, make adjustment by chang-
ing the side roller shim thickness.

Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)

Distribute shims equally to the left and right side. (See
Lift Bracket Disassembly-Inspection-Reassembly section
for the side roller installation method. Shim replacement
is possible on the vehicle.)

After the adjustment, see that the lift bracket moves
smoothiy over the entire length of the mast.
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Mast Strip Adjustment

1. Mast strip clearance adjustment

e Roller

e Inner mast
e

Bring into contact

QOuter mast

(1) Lower the inner mast fully.
(2) Withthe inner mast in contact with the outer mast roller,
measure the clearance between the mast strip and in-

ner mast,
\ ; S Standard: E=0~ 0.8 mm (0 ~ 0.031 in)
If the standard is not satisfied, make adjustment by

changing the mast strip shim thickness. (See page 11-
H 20 for the mast roller removal/installation method.)

Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)

(3) After the adjustment, check the mast for smooth move-
ment.
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Shim

MAST ROLLER REMOVAL-INSTALLATION

1. Remove the lift bracket. (See steps 1 to 4 of the mast
ASSY removal procedure on page 11-8.)

2. Jackupthe vehicle, and support tires with wooden blocks.
Also lock the front and rear tires from rotation.

3. Remove the lift cylinders. (See page 12-11.)

4.  Remove mast rollers.

(1) Remove wooden blocks under the inner mast, and
lower the hoisted inner mast slowly until mast rollers
appear.

(2) Support the bottom of the inner mast with wooden
blocks.

(3) Remove the inner mast rollers and shims.

(4) Remove the outer mast rollers and shims.
5. The installation procedure is the reverse of the removal
procedure.
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1. Installing direction
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CHAIN
L SST
| INSPECTION
1. Inspect the chain elongation according to the following
procedure:;

SST 09631-22000-71
(1) Sincethe SST measurement line varies with the chain
type, set the corresponding line on the chain as illus-
trated,
Check the number of the chain to be inspected, and
check the pin center position.
If the pin center is at the arrow mark on the chain gauge,
it is the limit.

Chain Link Pitch Standard

(2)

Vehicle model Pitch mm (in) Type Chain No.
1 ton series 15.88 (0.6252) BLE34 50
2 ton series 19.05 (0.7500) BL634 60
3 ton series 254 (1.0) BL823 80
J3.5 ton series 254 (1.0} BL834 80

Note:

¢ Perform measurement without removing the chain
from the vehicle.

» Inspect elongation over the entire chain length since
it may be localized.

Applicable mast

V: Lift bracket

FV: Lift bracket

FSV inner mast

instail the chain with the cotter pin
facing the center of the vehicle.

j

install the chain with the cotter pin
facing the center of the vehicle.

and porticn FSV: Lift bracket
Center of vehicle < Center of vehicle < Front of vehicle <o
Rough sketch Cotter pin Cotter pin

Instalt the chain with the cotter pin
on the front side of the vehicle.

2. Chain adjusting nut tightening order

(1)
(2)

Tighten nuts M and @. T = 49.0 ~ 78.0 N'-m (500 ~ 800 kgf-cm) [36.1 ~ 57.5 ft-Ibf]
Tighten nut 3.

Applicable mast and
portion

Quter mast

FV: Front cylinder
FSV: Front cyiinder

Rough sketch
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ADJUSTMENT

1.

Park the vehicle on a flat ground and set the mast vertical.

2. Lowerthe fork to the ground, and make adjustment to eliminate any chain sag by turning the adjusting
nut.
3. Check to see that the chain tension is equal on the left and right side.
4. Check to see no chain twist.
5. Seethatthe fork height is the standard.
8. With the fork raised fully, check to see that the lift bracket freeing prevention stopper at the inner mast
is not in contact with the lift bracket.
FORK
7] REMOVAL
1. Setthe fork at approx. 20 cm (7.9 in} above the ground.
4 2. Place a wooden block under the knotched portion of the
fork rail.
- 3. Unlock the fork by lifting the fork stopper pin, and shift
ﬁ the fork blades, one at a time, to the center.
e 4. Slowly lower the fork for removal.

INSTALLATION

The installation procedure is the reverse of the removal pro-
cedure,

INSPECTION
1.

Inspect misalignment of the fork tip ends.
Limit: 10 mm (0.39 in)
If the limit is exceeded, inspect individual fork bend, loose-

ness of fork installation and lift bracket finger bar distor-
tion.
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FV-FSV MAST ASSY
COMPONENTS
FV (1-2:3 ton series) " 6101
AH"‘“?
48,
AP~ ‘/;AJ
FV (J3.5 ton series) o 6101

r
%‘ - a0
AHH? : ﬂ: aa512-014000 2°
g @ o
> ‘ 21 8H

oS

6101-468A
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FSV (1:2-3 ton series) 6101
99999 -01400
-am
BH
G#91-
FSV (J3.5 ton series) 6101

610t-4788
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FV (1-2 ton series) 6302
911?1 i -40‘51 5 T\?
[~
S S
fied
6302-362

6302

FV (3 ton series)

91611-40816——6&
} o™

§302-365
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FV (J3.5 ton series) 6302
— 21K
l
21M 6302-368
FSV (1-2 ton series) 6302

6302-381
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FSV (3 ton series)

6302

£302-364

FSV (J3.5 ton series)

]
94110-40800
42A—@

~,

AC PA;

91611-40825-
22¢

6302

1

~ 2|1K

I g
é’
% ae
é?J—BS

6302-367
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MAST ADJUSTMENT (FV-FSV)
Lift Roller Adjustment at Mast

1. Inner mast roller (FV-FSV) and middle mast lower roller (FSV) clearance adjustment

Bring into contact

A

Position where the
roiler is the closest

FSV mast
FV mast Irnner mast
inner mast l _l / I‘ |‘
Quter mast —
|1
QOuter mast /
Middie mast e e
These rollers

These rollers

(1) Adjust the mast overlap to approx. 450 mm (17.72 in).

(2) Shift the inner mast to one side to bring the roller into contact with the outer mast, and inspect the
clearance between the roller side face and mast where they are the closest.
Standard: A= 0~0.8 mm (0~ 0.031in)
If the standard is not satisfied, make adjustment by changing the inner mast roller shim thickness.
Shim thickness: 0.5 and 1.0 mm {0.020 and 0.039 in)

(3) Distribute shims equaliy to the rollers on the left and right sides.
(4) After the adjustment, see that mutual mast movement is smooth.
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2. Outer mast roller (FV-FSV) and middle mast upper roller (FSV) clearance adjustment
Bring into contact
Bring into
contact
B
Position where the
roller is the closest
Fvmast These roflers oy mast These roliers
Cuter mast —
Outer mast P
-
Middle mast
HH {
Inner
mast Inner mast

(1) Adjust the mast overlap to approx. 450 mm (17.72in),

(2) Shift the inner mast to one side to bring the roller into contact with the inner mast, and measure on
the opposite side the clearance between the roller side face and mast where they are the closest.
Standard: B=0~ 0.5 mm (0 ~ 0.020 in)
if the standard is not satisfied, make adjustment by changing the outer mast roller shim thickness.
Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)

(3) Distribute shims equally to the rollers on the left and right sides.

(4} After the adjustment, see that mutual mast movement is smooth.
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Lift/Side Roller Adjustment at Lift Bracket

FV-FSV mast

Lower lift roller

Side roller

Bring into contact

Bring into
centact
100 mm (3.94 in) Lift bracket
¥
[T ET HH ki
H 1] EH HR
Lift bracket
FV FSV

(1)
2)

4)

Raise the lift bracket to the uppermost position for the FSV mast, and bring the center of the upper
lift roller to approx. 100 mm (3.94 in) from the top of the inner mast for FV mast.

No adjustment is necessary for the upper lift rollers and intermediate rollers (FV only) since they are
fastened by snap rings.

Shift the lift bracket to one side to bring the lower lift roller and side roller, and measure on the
opposite side the clearance between the roller side face and the mast where they are the closest.

Standard: C =0~ 0.5 mm (0 ~ 0.020 in)

If the standard is not satisfied, make adjustment by changing the shim thickness. (Distribute shims
equally to the rollers on the left and right sides.)

Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)

After the inspection and adjustment in step (3) above, inspect and adjust the side rollers.
Bring the side roller on one side into contact with mast side surface, measure on the opposite side
the clearance between the side roller and the inner mast side surface where they are the closest.

Standard: D=0~ 0.6 mm (0 ~ 0.024 in)

If the standard is not satisfied, make adjustment by changing the shim thickness. (Distribute shims
equally to the rollers on the left and right sides.}

Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in)

After the adjustment, check to see that the lift bracket moves smoothly over the entire length of the
mast.
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Mast Strip Adjustment
Mast strip clearance adjustment
FV mast
o Upper rolier
Inner mast
Bring into contact
Outer mast
FSV mast 3
E
Micidle mast 3
Upper rotler
]
Bring into contact
///i Inner mast
Outer mast
" E

(1) Lower the inner (or middle) mast fully.

(2) With the inner (or middle) mast in contact with the outer mast rolier (or middie mast upper roller),
measure the clearance between the mast strip and mast.
Standard: E= 0~ 0.8 mm (0 ~ 0.031 in)
if the standard is not satisfied, make adjustment by changing the mast strip shim thickness.
Shim thickness: 0.5 and 1.0 mm (0.020 and 0.039 in})

(3) After the adjustment, check the mast for smooth movement.
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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 adjustment 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, cuter mast

SUB-ASSY, and inner mast SUB-ASSY

2.

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)

(2)

Normal case

Both the left and right rods stop almost simultaneously
with almost no shaking of the inner mast.

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.

Adjustment method

(1)

(2)
3
(4)
(5)
(6)
(7)

Raise the inner mast, set the SST to the outer mast
tie beam, and lower the inner mast until it reaches the
SST.

SST 09610-22000-71

Remove the set boit of the cylinder rod end on the
side requiring shim adjustment.

Slowly lower the lift cylinder rod and disconnect the
cylinder rod end.

Place shims on the cylinder rod end. Slowly raise the
cylinder rod end into the inner mast.

Fix the set bolt of the cylinder rod end.

Raise the inner mast for reinspection.

Repeat the inspection and adjustment until the num-
ber of shims is determined.

Shim thickness:
0.5and 1.0 mm (0.020 and 0.039 in)
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CYLINDER

LIFT CYLINDER (V) -
REAR LIFT CYLINDER (FV-FSV) eeoeeeeerrrerrrrrrrrs.

GENERAL ...t rcans et esaenns

FLOW REGULATOR VALVE (V-FV:FSV) ...............
REMOVAL-INSTALLATION ...t ctes e ne s

SAFETY DOWN VALVE (V-FV-FSV) ....cccerrrnrrrrurunnn.
REMOVAL-INSTALLATION ........coccoviminiminrnnrevcersieeressenens

FRONT LIFT CYLINDER (FV-FSV) ..o,
GENERAL. .ot ceees e s snersnn s nnnes

TILT CYLINDER. ...ttt e
GENERAL ...t cnnreseesssennsrssseesnnsesnnees

MAST FORWARD BACKWARD TILTING ANGLE
ADJUSTMENT
(PREVENTION OF UNEVEN TILTING)....cccccocommrvvvernnnen.

12-1
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LIFT CYLINDER (V) - REAR LIFT CYLINDER (FV-FSV)
GENERAL
Lift Cylinder {V/1 ton Series)

-,’i,-—::::; \ * \‘\‘
i Y {1 WT . U ; L
. I .
- 1\ !
W R — (
Lift Cylinder {V/2 ton Series)
l‘\‘ 1: = 11
\ -
pe— v\. i-

Lift Cylinder (V/3 ton Series)

'
‘\\‘u e ek

(]
mll
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Lift Cylinder (V/J3.5 ton Series)

RH

%,H.‘.T_E:} ’ - - - — [ I~ @ E“
ﬁ, e
EL&EE:-" IS ‘o ; I T

: Y W
-
LH
|
| i f""j
o - s o
" ]
Lift Cylinder (FV/1-2.3 ton Series)
RH
‘\‘\ T
i =—, |

M
s[I B
=
H
o]
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Rear Lift Cylinder (FV/J3.5 ton Series)

RH

LH

) S : : K & lj'

Rear Lift Cylinder (FSV/1-2:3 ton Series)
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Rear Lift Cylinder (FSV/J3.5 ton Series}

RH

]

- |

AT T

NELT =
0

LH

|
3
|
Il
=

= N
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SPECIFICATIONS
Lift Cylinder (V)
Vehicle model
1 ton series 2 ton series 3 ton series J:é?iéin
ltem
Cylinder type Single-acting type «— — —
Cylinder bore mm {in) 45(1.77) 50{1.97) 55(2.17) 60{2.36)
Pisten rod outside diameter mm (in) 35(1.38) 40{(1.57) 45(1.77) 45(1.77)
Piston seal type U packing T . o
Red seal type U packing o - -
Buiilt-in flow regulator valve (RH)
Others Buit-in safety down valve (LH)
Rear Lift Cylinder (FV)
Vehicle model
1 ton series 2ton series | 3ton series J3'5. ton
series
ltem
Cylinder type Single acting type “— - «
Cylinder bore mm (in) 45(1.77) 50(1.97) 55(2.17) 60(2.236)
Piston rod outside diameter mm (in) 32(1.26) 35(1.38) 40 o
Rod seal type U packing “— — “—
Built-in flow regulator valve {RH)
Others Built-in safety down valve (LH)
Rear Lift Cylinder (FSV)
Vehicle model
1 ton series 2 ton series 3 ton series J3.5lton
series
ftem
Cylinder type Single acting type - - —
Cylinder bore mm (in) 45(1.77) 50(1.97) 55(2.17) 80 (2.36)
Piston rod outside diameter mm (in) 35(1.38) 40(1.57) 45 (1.77) -
Piston seal type U packing “«— “— -
Rod seal type U packing “ - “—

Others

Built-in safety down valve (RH)
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COMPONENTS
Lift Cylinder (V/1 ton Series)
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Lift Cylinder (V/J3.5 ton Series)
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Rear Lift Cylinder {(FV/J3.5 ton Series)
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Rear Lift Cylinder (FSV/2-3 ton Series)
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REMOVAL-INSTALLATION

I
=

= '

Removal Procedure

11
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DAL | AN
T

\o

&

o=
=i/
SR

&8
=
%

@o-.]
\\\
a2

[+2]

1 Setthe mast vertical and lower the fork fully.
Remove the lift cylinder rod end set bolt.
Hoist the inner mast by slinging with a wire and disconnect the lift cylinder rod end. [Point 1]

Hoist the inner mast further so that the lift cylinder ASSY can be removed from the front space.

(8, E-Y w a]

Support the bottom of the inner mast with wooden blocks and fix the blocks by taping onto the outer
mast.

6 Remove the hose cover.

7 Disconnect the hose.

8  Disconnect the load sensor wiring.

9  Remove the lift cylinder bottom end set bolt.
10 Remove the lift cylinder support. [Point 2]
11 Remove the lift cylinder ASSY.
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Instaliation Procedure

The installation procedure is the reverse of the removal procedure,

Note:

After installing the lift cylinder, follow the steps below.
1. Repeat full-stroke raising and lowering of the cylinder to bleed air and check normal function-

ing.

2. Check the hydraulic oil level and add if insufficient.
3. Inspect lift cylinders for uneven lifting, and make necessary adjustment. (See page 11-32.)

Point Operations

[Point 1]

Removal:
Shim adjustment is made at the lift cylinder rod end to pre-
vent uneven lifting by lift cylinders LH and RH. Take notes
on the cylinder where adjustment is made and the number
of shims used.

[Point 2]

installation:
Temporarily fasten the cylinder support here, and eliminate
any clearance between the cylinder support and outer mast
by shim insertion after connecting the rod end. (Use shim(s)
slightly thicker than the clearance.)
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DISASSEMBLY-INSPECTION-REASSEMBLY
T = Nem (kgf-cm) [ft-1bf]

@ LH RH @
- @ Q @ — 2
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T=3432~4413 =) =
ggg% :1355%9%] _——Q Q_)““
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e
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g

7
Safety down valve

T=29.4 ~38.2 (300 ~ 400) Flow regulator valve
[21.7 ~ 28.9) T=58.8 ~ 68.6 (00 ~ 700)

Note: This Hlustration is for the V mast on the 1 ton series. [43.4 ~ 506}

Disassembly Procedure

1 Remove the flow regulator valve or safety down valve.

2 Remove the cylinder cover.

3  Remove the rod guide.

4  Remove the piston rod. [Point 1]

5 Remove seals on the piston side.

&  Remove the lift cylinder. [Point 2]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
Note:

* Apply MP grease or hydraulic oil on the packing, O-ring, and dust seal lip portion.

+ Apply sealant {(08833-76002-71 {08833-00080)} on the threaded portion of the cylinder cover be-
fore tightening.
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Point Operations

[Point 1]
Inspection.
Measure the piston rod outside diameter.
Unit: mm (in)
Standard Limit
1 ton series 35(1.38) | 34.92(1.3748)
\%
2 ton series 40(1.57) 39.92(1.5717)
FSV
3-J3.5 ton series 45(1.77) | 44.92(1.7685)
1 ton series 32(1.26) | 31.92(1.2567)
FV | 2 ton series 35(1.38) | 34.92(1.3748)
3-J3.5 ton series 40(1.57) | 39.92(1.5717)
Inspection:
Measure the bend of the piston rod.
Limit: 2.0 mm (0.079in)
[Point 2]
\ inspection:
Measure the lift cylinder bore.
Unit: mm (in)
Standard Limit

45(1.77
2 ton series 50 (1.97
3 ton series 55 (2.17
60 (2.36

45.20(1.7795)

1 ton series {
50.20(1.9764)
(
(

55.35 (2.1791)
60.35 (2.3760)

)
)
)
)

J3.5ton series
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FLOW REGULATOR VALVE (V-FV:FSV)

VJ-.....

O Ol L

—

>
Lowering Speed Specifications Unit: mm/sec (fpm)
Mast type
Vehicle model v PV Fsv
_ No-load 550{108) 420 (83) 450 (89)
1 ton series
Loaded 500 (98) 480 (94) 480 (94)
_ No-load 500 (98) 420(83) 450 (89}
2 ton series
|.oaded 500 (98) 480 (94) 480 (94)
) No-load 500 (98) 330(77) 420(83)
3 ton series
L.oaded 500 (98) 460 (91) 460 (91)
, No-load 450 (89) 390 (77) 380(77)
J3.5 ton series
Loaded 500 (98) 460 (91) 460 (91)
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REMOVAL-INSTALLATION

Note:
The explanation here is for the flow regulator valve for V or FV mast.
In the case of the FSV mast, the flow regulator valve is instalied on the outer mast.

T = N'm (kgf-cm) [ft-Ibf]

T=588~0686
{600 ~ 700)
[43.4 ~ 50.6]

Removal Procedure
1 Hoist the inner mast. [Point 1]

2  Remove the flow regulator valve.

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Point Operation

[Point 1]

Removal-instaltation:
Hoist the inner (middle) mast by slinging with a wire, set
the SST on the inner (middle) mast tie beam, and lower the
inner mast until it comes into contact with the SST.
SST 09610-22000-71
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SAFETY DOWN VALVE (V-FV-FSV)
Safety Down Valve Sectional View (for V) (for FV-FSV Rear Lift Cylinder)

V-FV'FSV (J3.5)

F3SV (Except for J3.5}

rl I\
I }

I\ =

< —

Safety Down Valve Sectional View (for FV-FSV Front Lift Cylinder)

1~ 3 ton series J3.5 ton series (2000. 3 ~)
J3.5 ton series {~ 2000. 3)
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REMOVAL-INSTALLATION T = N-m (kgf-cm) [ft-Ibf]

T= 353 ~ 43.1 {360 ~ 440)
£26.0 ~ 31.8]

T=294~392
(300 ~ 400)
[21.7 ~28.9]

Removal Procedure

Remove the lift cylinder rod end set bolt.

Hoist the inner mast. [Point 1]

Remove the front hose cover.

Remave the lift cylinder (LH) bottom end set bolt.

Loosen the lift cylinder (LH) support set bolt.

Disconnect the hose.

Remove the load sensor cover.

Disconnect the load sensor connector and remove the load sensor.

With the lift cylinder (LH) hoisted slightly upward, remove the three-way.
0 Remove the safety down valve,

2 OO~NOOhWN -

Installation Procedure

The installation procedure is the reverse of the removal procedure.

Point Operation

[Point 1]

Removal-Installation:
Hoist the inner (middle) mast by slinging with a wire, set
the SST on the inner (middle) mast tie beam, and lower the
inner mast until it comes into contact with the SST.
SST 09610-22000-71
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FRONT LIFT CYLINDER (FV-FSV)
GENERAL
Front Lift Cylinder (1 ~ 3 Ton Series, J3.5 Ton Series: ~ 2000. 3)
O
! — s =l =T
_l“ S TR T R - (t
mil g7
.\ ‘
: =
©
Front Lift Cylinder (J3.5 Ton Series: 2000. 3 ~)
H
i |
]
J/ N
i
SPECIFICATIONS
Vehicle mode!
1 ton series 2tonseries | 3ton series J:éi;n
ftem T
Cylinder type Single acting type - - “—
Cylinder bore mm {in) 85 (3.35) 90{3.54) 105 (4.13) 90 (3.54)
Piston rod cutside diameter mm {in) 70(2.76) 75({2.95) 85(3.35) 60{2.36)
Rod seal type U packing ¢ o o

Others

Buili-in safety down valve
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COMPONENTS
. , 6502
1.2:3 ton Series J3.5 ton Series (2000. 3 ~)
J3.5 ton Series {~ 2000. 3)
AK
i
AM
) : -\\_\
1K “ T assizonenis
01K~ Y AL é®J
= Crsdmzinquo
21—\A ;
pf"
. ©
S O Al+-G1K
MAO‘% %” ::s:g\':-)é |
$502-07GA 8502-093A
REMOVAL-INSTALLATION

Removal Procedure

1 Remove the lift bracket Wifork.
2 Disconnect the piping.
3  Remove the front lift cylinder.

installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:

After installing the lift cylinder, follow the steps below.

(1) Repeat fuli-stroke raising and lowering without load to bieed air and check normal function-
ing.

(2) Check the hydraulic oil level, and add if insufficient.

(3) Adjust the lift chain tension equally on the left and right sides.
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DISASSEMBLY INSPECTION-REASSEMBLY T = Nem (kgf-cm) [ft-Ibf]

1 ~ 3 ton series J3.5 ton series {2000. 3 ~)
J3.5 ton series (~ 2000. 3)
T =343.2 ~ 441.3 (3500 ~ 4500}

o @ @ (253.2 ~ 325 6} (—\

T=343.2~4413
— (3500 ~ 4500)
[253.2 ~ 325.6]

—
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T =294~ 382 (300 ~ 400) [21.7 ~ 28.9]

Disassembly Procedure

1 Remove the chain wheel supporter.

2 Remove the cylinder rod guide.

3 Remove the piston rod. [Point 1]

4  Remove the wear ring and U packing.

5 Remove the check valve. (J3.5 ton series only)
8  Remove the lift cylinder. [Point 2]

7 Remove the safety down valve.
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Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Note:

¢ Apply MP grease or hydraulic oil on the packing, O-ring, and dust seal lip portion.

e Apply sealant (08833-00080) on the threaded portion of the rod guide before tightening.

e Fill the amount of hydraulic oil specified into the cylinder from its top before installing the rod
guide. (J3.5 ton series only)

Filling amount: 55 ~ 85 cm® (3.36 ~ 5.19 in%)

Point Operations

[Point 1]
Inspection:
Measure the piston rod outside diameter.
Unit: mm (in)
Standard Limit

1 ton series 70(2.76) 69.91(2.7524)

2 ton series 75{2.95) 74.91(2.9428)

3 ton series 85 (3.35) 84.90 (3.3425)

J3.5 ton series 60 (2.36) 55.61(2.3587)
inspection:

Measure the bend of the piston rod.

Limit: 2.0 mm (0.079 in)

[Point 2]
Inspection:
Measure the lift cylinder bore.
Unit: mm (in)
Standard Limit
1 ton series 85 (3.35) 85.40(3.3622)
2 ton series 85 (3.54) 95.40(3.7559)
3 ton series 105 (4.13) 105.40 {(4.1498)
J3.5 ton series 90 (3.54) 90.40 (3.5581)
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TILT CYLINDER
GENERAL

SPECIFICATIONS
Cylinder type Double acting type
Cylinder bore mm (in) 70 (2.76)
Piston rod outside diameter mm (in) 30(1.18)
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COMPONENTS

6511
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REMOVAL-INSTALLATION T = Nem (Kgf-cm) [ft-1bf]

T=86.3~129.4
(880 ~ 1320)
[63.7 ~ 95.48]

Removal Procedure

Remove the toe board and lower panel,
Remove the instrument panel.

Remove the step.

Remove the side cover.

Remove the fender cover.

Hoist the mast slightly.

Disconnect the hose.

Disconnect the tilt angle sensor link (RH).
Remove the tilt cylinder front pin. [Point 1]
Remove the tilt cylinder rear pin.

11 Remove the tilt cylinder ASSY.

© o ~N O U AW -

—_
o

installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:

Apply MP grease on the portions for inserting tilt cylinder front and rear pins before instailation.
» After installation, slowly tilt the mast forward and backward a few times to check normal func-
tioning.

Check the hydraulic oil level, and add if insufficient.

After installation, perform SAS re-setting. {See section 15.)
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Point Operation

[Point 1]

Removal:
Put a match mark to indicate relative positions of the stop-
per plate and tilt cylinder front pin.

Removal:
SST09810-20172-71
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DISASSEMBLY-INSPECTION-REASSEMBLY T = N'm (kgf-cm) [ft-1bf]

T = 260.0 ~ 350.0 (2650 ~ 3570)
[191.7 ~ 258.3]

T = 260.0 ~ 350.0 {2650 ~ 3570)
@ [19%.7 ~ 258.3]

Disassembly Procedure

1 Loosen the rod guide. [Point 1]

2 Extract the piston rod W/piston.

3 Remove the tilt cylinder. [Point 2]

4 Remove the bushing. [Point 3]

5 Remove the piston.

6 Remove the rod guide.

7 Remove the piston rod. [Point 4]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
Note:

e Apply MP grease or hydraulic oil on the packing, O-ring,and dust seal lip portion.

s Apply sealant (08833-76002-71 (08833-00080)) on the threaded portion of the rod guide before
reassembly.
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Point Operations

[Point 1]
Disassembly-Reassembly:
SST 09620-10100-71

[Point 2}
\ Inspection;
Measure the cylinder bore.

Standard: 70.0 mm (2.756 in)
Limit: 70.35 mm (2.7697 in)

[Point 3]
Removal-installation:
SST 09950-76018-71 — (1)
(SST 09950-60010)
SST 09950-76020-71 --- (2
(SST 09950-70010)

[Point 4]
Inspection;
Measure the piston rod outside diameter.

Standard: 30.0 mm (1.181 in)
Limit: 29.92 mm (1.1780 in)

inspection:
Measure the bend of the piston rod.

Limit: 1.0 mm (0.03% in)
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MAST FORWARD BACKWARD TILTING ANGLE ADJUSTMENT (PREVENTION OF
UNEVEN TILTING)

Note:
Adjust the mast forward and backward tilting angles (toc prevent uneven tilting) when the tilt cylin-

der and mast ASSY are replaced or overhauled.
After adjustment, perform SAS re-setting. (See section 15.)

1. With the mast in the neutral position, install the stopper with the tilt cylinder pin eccentric direction on
the lower side.

Eccentric direction

Note:
The front pin eccentric direction is not in fixed relative position to the flat sides of the hex-

agonal head.

2. Inspect the forward and backward tifting angles and unevenness in tilting at the pin position above.

Standard:

Mast forward tilting angle: Standard set angle -0.6° ~ +1.6°
Mast backward tilting angle: Standard set angle -0.8° ~ +0.6°
Unevenness: 1 mm (0.04 in) or less

3. Ifthe standard is not satisfied, make adjustment by changing the combination among eight types (two
tapped holes in the mast side tilt bracket, two holes in pin fixing plate and by reversing the fixing plate).
(The joint center axis is shifted by = 5 mm {0.20 in} when the eccentric pin is rotated.}

4,  After the adiustment, tighten the stopper set bolt to lock the front pin.
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GENERAL
Single Gear Pump (4Y Engine: 199%. 6 ~, 1DZ-ll Engine: 2000.12 ~)
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Double Gear Pump on 1DZ-li Engine (~ 2000.12)
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Double Gear Pump on 2Z Engine
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SPECIFICATIONS

Theoretical delivery

(DSG1A32)

Vehicie models Engine Manufacturer {Type) Pump Type om® (inyirev
CASAPPA _
a4y (PLP20-24.5) Single gear pump 24.5 (1.495)
. 1DZ-ll Kayaba
Ttonseries | 500012) | (DzP4-25) Double gear pump 25.0 (1526)
1DZ- CASAPPA '
(200012 ~) | (WSP20-24.5) Single gear pump 25.1(1.532)
CASAPPA _
4y (PLP20-27) Single gear pump 27.8 (1.696)
1DZ-l Kayaba
. (~2000.12) | (DZP4-27) Double gear pump 26.5(1.617)
2 ton series
1DZAI CASAPPA _
(2000.12~) | (WSP20-26) Single gear pump 26.6 (1.623)
Shimadzu
2z (DSG1A32) Double gear pump 32.4 (1.977)
CASAPPA _
4y (PLP20-27) Single gear pump 27.8(1.696)
1021 Kayaba Boubl 265 (161
. (~2000.12) | (DZP4-27) ouble gear pump 5(1.817)
3 ton series
1DZl CASAPPA ‘
(2000.12 ~) | (WSP20-26) Single gear pump 26.6 (1.623)
Shimadzu
Z (DSG1A32) Double gear pump 32.4 (1.977)
CASAPPA .
4y (PLP20-27) Single gear pump 27.8(1.696)
J3.5 ton series -
Shimadzu
2z Double gear pump 32.4(1.977)
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COMPONENTS
Double Gear Pump on 1DZ-l Engine (~ 2000.12)

44A

6701-164B

6701

G701-162A

6701
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Single Gear Pump {(4Y Engine: 1999, 6 ~, 1DZ-Il Engine: 2000.12 ~)

8701

e
LY
LY

67¢1-171B
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OIL. PUMP ASSY
REMOVAL-INSTALLATION

Removal Procedure

1 Disconnect the inlet hose.
2  Disconnect the outlet hose.
3  Remove the oil pump ASSY.
4  Remove the oil hose fitting.
5 Remove the gasket.
Installation Procedure

The installation procedure is the reverse of the removal procedure.

Note:
Apply grease (molybdenum disulfide grease) on the pump shaft spline portion before installation.
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DISASSEMBLY-INSPECTION-REASSEMBLY {4Y: 1999. 6 ~, 1DZ-1I: 2000.12 ~)
T = N-m (kgf-cm) [ft-1bf]

I

T = 44.1 (450) (32.5)

-\_-
-G

Disassembly Procedure

1 Put match mark on the body and the mount plange cover,

2 Remove the mount flange cover.

3  Remove the oil seal.

4 Remove the body seal.

5 Remove the bushing seals.

8 Put match mark on each bushing with the pump body, and remove the bushings. [Point 1]
7 Remove the drive & driven gear. [Point 2]

8  Put match mark on each bushing with the pump body, and remove the bushings. [Point 1]
9  Remove the bushing seals.

10 Inspect the body. [Point 3}

Reassembly Procedure
The reassembly procedure is the reverse of the disassembly procedure.

Note:
o Use new seals for reassembly.
e Wash each part, blow with compressed air and apply the hydraulic oil before reassembly.
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Point Operations

Discharge side

[Point 1]
Inspection:
Inspect the bushing set contact trace.

Standard:
% Glossy contact trace about half on suction side.

Suciion side
Contact trace

Inspection;
Measure the bushing set length.

Limit: 21.957 mm (0.8644 in)
Measure the bushing set inside diameter,

Inside Limit: 20.095 mm (0.7894 in)

diameter

[Point 2]
Disassembly:
Put match marks on the teeth of the drive and driven gears.

Reassembly:
Align match marks at the time of reassembly.

inspection:
Measure the outside diameter of each gear shaft.

Limit: 19.964 mm (0.7860 in)

[Point 3]

Inspection:
Inspect the contact trace on the inner surface of the body
(suction side).

Limit: Contact trace covers more than half of the cir-

Contact trace cumference.

of gear teeth
crests )
Inspection:

Measure the depth of flaw on the inner surface of the body.

Limit: 0.14 mm (0.0055 in)
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DISASSEMBLYINSPECTION-REASSEMBLY (1DZ-ll: ~ 2000.12) T = Nem (kgf-cm) [ft-Ibf]

T=461~485
(470 ~ 500)
{34.0 ~ 36.2]

Disassembly Procedure

1 Put match marks on the cover, body and mounting flange.

2 Remove the cover.

3 Remove the mounting flange.

4 Remove the bushing set and pump gear set. [Point 1]

S5  Remove nthe oil seal. [Point 2]

6  Inspect the body. [Point 3]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.
Note:

» Use new seals for reassembly.
* Wash each part, blow with compressed air and apply the hydraulic oil before reassembly.
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Discharge side

Suction side
Contact trace

Inside
diameter

Point Operations

[Point 1]
Disassembly:
Put match marks on the teeth of the drive and driven gears.

Reassembly:
Align match marks at the time of reassembly.

Inspection:
Inspect the bushing set contact trace.

Standard:
Relatively stronger contact trace on the suction side,
with slight trace on the discharge side.

Inspection:
Measure the bushing set length.

Limit: 14.77 mm (0.5555 in)

Inspection:
inspect the bushing set for wear at the interior surface.
Limit:
Replace if the teflon coating layer is wron out even
locally.

Inspection:
Measure the outside diameter of each gear shaft.

Limit: 18.935 mm (0.74547 in)

[Point 2]
inspection:
Inspect the trace of contact with the side plate.

Standard:
Relatively stronger contact trace on the suction side,
with slight trace on the discharge side.

Inspection:
Measure the side plate thickness.

Limit: 1.9 mm (0.075 in)
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[Point 3}

Disassembly:
SST 09319-76001-71
(SST 09319-60020)

Reassembly:
SST 09950-76018-71 --- (D
(SST 09950-60010)
SST 09950-76020-71 - (@
(SST 09950-70010)
After installation, apply MP grease on the oil seal lip portion.

[Point 4]

Inspection:
Inspect the contact trace on the inner surface of the body
(suction side).

Limit: Contact trace covers more than half of the cir-
Contact trace

of gear teeth cumference.
crests
tnspection:
™ Measure the depth of flaw on the inner surface of the body.

Discharge side

Limit: 0.1 mm (0.004 in)
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DISASSEMBLY-INSPECTION-REASSEMBLY (22) T = Nem (kgf-cm) [ft-Ibf]

T=883~932
(900 ~ 950)
[65.1 ~ 68.8]

Disassembly Procedure

1 Put match marks on the rear cover, body and mounting flange.

2 Remove the rear cover. [Point 1]

3  Remove the side plate and gasket. [Point 2]

4 Double gear pump: Remove the rear pump gear set. [Point 3]

5 Double gear pump: Remove the side plate and gasket. [Point 2]

6  Remove the mounting flange. [Point 1]

7  Remove the side plate and gasket. [Point 2]

8 Remove the pump gear set (double gear pump: front pump gear set). [Point 3]
9  Double gear pump: remove the side plate and gasket. [Point 2]

10 Remove the oil seal. [Point 4]

11 Inspect the body. [Point 5]
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Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Note:
* Use new seals for reassembly.

e Wash each part, blow with compressed air and apply hydraulic oil before reassembly.

Match mark

Point Operations

[Point 1]
Inspection:
Measure the inside diameter of the bushing.

Limit: 22.23 mm (0.8752 in)

[Point 2]
inspection:
Inspect the trace of contact with the side plate.

Standard:
Relatively stronger contact trace on the suction side,
with slight trace on the discharge side.

Inspection:
Measure the side plate thickness.

Limit: 4.83 mm (0.1902 in)

[Point 3}

Disassembly:
Put match marks on the teeth of drive and driven gears.
Put match marks on the spline portions of the front and
rear drive gears.

Reassembly:
Check the match marks before installing the gear set on
the body to see that the front and rear gears are offset by
1/2 pitch in phase.,

Reassembly:
Align match marks at the time of reassembly.

Inspection:
Measure the outside diameter of each gear shaft.

Limit: 21.95 mm (0.8642 in)
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[Point 4]

Disassembly:
SST 09319-76001-71
(SST 09319-60020)

Reassembly: _
SST 09950-76018-71 — D
(SST 09950-60010)
SST 09950-76020-71 --- @
(8ST 09950-70010)
Apply MP grease on the oll seal lip portion after reassem-

88T (2
SST (D) bly.
[Point 5]
Inspection:

Inspect the contact trace on the inner surface of the body.

Standard:
Contact trace on about 1/3 of the body inside circum-

ference.

Trace of inspection;
contact with Measure the depth of the flaw at the body inside surface.
gear teeth Limit: 0.15 mm (0.0059 in)

e

Inspection:
Measure the bushing inside diameter.

Limit: 22.23 mm (0.8752 in)
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PERFORMANCE TEST

As the performance test in servicing of the oil pump, judge the quality by the lifting speed of the forks by
installing the oil pump on the vehicle. Bench test measurements shall be made for strict testing of the
performance.

Note:

The engine rpm and relief pressure shall be adjusted to satisfy respective standards.

(See the engine rpm adjustment procedure on page 1-11, and the relief pressure adjustment pro-
cedure on page 14-14.)

1. Setthe engine tachometer.
2. Operate the oif pump for running in.

Note:
s Do not operate material handling levers.
» Immediately stop the engine if any abnormality is chserved.

(1) Startthe engine and operate at the idling speed to 1,000 rom for 10 minutes.
{(2) f no abnormality is found in the oil pump, operate for another 10 minutes by raising the engine
speed to 1,500 to 2,000 rpm.
3. Measure the full-stroke lifting time of the forks, and calculate the lifting speed for performance judg-

ment.
Lifting Speed
Engine model Lifting speed {loaded/no-load) mm/sec (fpm)
V mast SV mast FV mast
1 ton series 4Y 600 (118) B840 (126} | 570{112) 610120y | 550(108) | 600(118)
1DZ-] 650{128) | 670(132) | 620(122) | 650(128) | 600(118) | 640(126)
4Y 600 (118) 640(126) | 560(110) 600 (118) 560(110) | 600(118)
2 ton series zZ 650(128) | 670(132) | 620(122) : 640(126) | 610(120) | 630{124)
1DZ-l 610(120) 640 (126) | 580(114) 610(120) 570(112) | 600(118)
4y 510100y | 550(108) | 480(94) 520(102) | 450(89) 490 (97)
3 ton series 74 550 (108) 570{(112) 510{100) 530(104) | 480(94) 500 (98)
1DZ-ll 500 (98) 530{104) | 470(93) 500 (98) 440 (86) 470 (93)
, 4Y 410(81) 450 (89) 400(79) 440 (86) 420 (83) 460 (91)
J3.5 ton series
22 440 (86) 460 (91) 430 (85) 460(91) 450 (89) 480 (95)
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OIL. CONTROL VALVE
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GENERAL

Note:

ouT

*1: A solenoid at ® has been dispensed
with since November, 2000.

For symbols (a) to (m), respective sectional
views are shown on succeeding pages.
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Qil Control Valve

(@ Solenoid Valve

*1: A solenoid at () (SOL2) has been dispensed with since November, 2000.
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(o) Filter and Lift Load Check Valve

Filier

Y

(d) Flow Divider Vaive

"m-ﬁmﬂ‘r_f{— R

@@ Relief Valve

(~ 2000.11}
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(@ Needle Valve (Manual Down Valve)

(h) Flow Control Valve (~ 2000.11)

o E

(i) Lift Select Valve

(D Tilt Select Valve
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(D Lift Lock Check Valve (0 Tilt Lock Check Valve

(k) Limit Switch

ackward switch

B

TR

!

!
i
{

"m_

WA

Hydraulic Circuit Diagram (~ 2000.11)
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Qil Control Valve {2000.11 ~)

y
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Hydraulic Circuit Diagram (2000.11 ~)

X
PS T1 T2 P Gauge port

) Flow control valve

@ Tilt switch vaive

@ Lift switch valve

@ Tilt lock check valve (leak lock valve)
® Lift lock check valve (leak lock valve)

Note:
Qil circuit involving 3rd spool (C4, C5 port) is omitted since it remains unchanged.
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SPECIFICATIONS
Vehicle modet
1 ton series 2:3 ton series J3.5 ton series
ltem
. Add-on type
Citcontrol valve type (1-, 2-spool monoblock) — “—
Relief set pressure Lift 17160 (175) [2490] 18140{185) [2630] «—
kPa (kgffcm?) [psi} | i 11770 (120){1710] 14710 (150) [2130} 15690 (160) [2280]
Flow divider flow rate
imin (USgalimin) 13.0(3.43) e 15.2(4.02)
Others Built-in flow divider valve - —
COMPONENTS
6705
DiK={INCL)

rm——
-
~

My

AJ
GX
A sx“sé DG
cmé) iGp @@ NK 5@?

6705-304A
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OIL CONTROL VALVE ASSY
REMOVAL-INSTALLATION

Note:
Before disconnecting the lever rod, operate the control levers to bring the mast to the neutral
position and fully lower the fork to release the residual pressure in the material handling system
piping.

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

T=39.2 (400)
(28.9]

Removal Procedure

1 Remove the toe board.
Remove the lower panel.
Disconnect the lever rod.

2
3
4  Disconnect the wiring.
5  Disconnect the piping.
6

Remove the oil control valve ASSY.
Instaliation procedure
The installation procedure is the reverse of the removal procedure.
Note:

= Apply grease (chassis grease) on the oil control valve lever links.
¢ Inspect the hydraulic oil level, and add if insufficient.
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DISASSEMBLY-INSPECTION-REASSEMBLY

Note:
» Select a clean location for operation,
¢ Since individual parts are finished with high precision, carefully disassemble so as not to dam-
age them.
T = N-m (kgf-cm) [ft-lbf]

T=34.3~44.1

(360~450) [25.3~32
% oy
b3
O iy ™ ‘l:‘

|
Q T=26.5-32.4
(270~330)

Disassembly Procedure

Remove the limit switch and spring cover. [Point 1]
Remove the tilt spool.

Remove the solenoid valve. [Point 2]
Remove the lift spool. [Point 3]

Remove relief valve No. 1. [Point 4]
Remove relief valve No.2. [Point 5]
Remove the flow divider valve. [Point 6]
Remove the filter. {Point 7]

Remove the lift select valve. [Point 8]

10 Remove the tilt select valve. [Point 9]

11 Remove the flow control valve. [Point 10]
12 Remove the tilt lock check valve.

13  Remove the lift lock check vaive.

14 Remove the additional spool.

15 Remove the outlet housing.

O~ G W

[{s]

Reassembly Procedure

The reassembly procedure is the reverse of the disassembly procedure.

Note:
Wash each part thoroughly, remove dirt by blowing compressed air and apply hydraulic oil before
reassembly.
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Point Operations
o [Point 1]
Inspection;
/’“’:‘4 ﬁ] Check continuity of limit switches.
(RS aht
/ﬁ“;j Forward tilt side:
- /& s Hrarard pecvard No continuity when the switch is pressed.
D T,
o Backward tilt side:

vvvvv ) |
{% (J [Fé (~ 2000.11)
o \\/ L\N ?%/(ﬂ
_____ N

{-)

% Rear side (SOL2)

Washer

SSTF

No continuity when the switch is pressed.

Reassembly:
Carefully connect the limit switches on the forward and
backward tilt sides in correct positions. Install the one for
the forward tilt on the upper side. (It is regular that the both
switches must be in pressed state when instalied.)

[Point 2]

Disassembily:
Put a match mark to ensure installation of each solenoid in
the correct position,

inspection:
Check continuity of each solenoid.

Inspection:
Inspect and wash each orifice to eliminate clogging.

Reassembly:
Carefully install SOL1 and SOL2 spools in correct posi-
tions.

{Point 3]

Disassembly-Reassembly:
Remove the compression spring from the lift spool.
SST 09610-10161-71
Use the SST with a washer,
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—

[Point 4]
Inspection;
Inspect and wash the orifice to eliminate clogging.

Reassembly:
When the relief valve is disassembled, temporalily reas-
sembie after positioning the nuts as illustrated.

a=27.0mm (0.62 in)

[Point 5]
inspection:
inspect and wash the orifice to eliminate clogging.

[Point 6]
Inspection:
Inspect and wash the orifice to eliminate clogging.

[Point 7]
Inspection:
Inspect and wash the filter to eliminate clogging.
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{Point 8]
Inspection:
Inspect and wash the filter to eliminate clogging.

[Point 9]

Disassembly:
Use the service bolt and nut to remove the sleeve.
Service bolt size: M10x 1.25

Service nut

Service bolt

Inspection:
Inspect and wash the filter to eliminate clogging.

[Point 10]
Inspection:
Inspect and wash the filter to eliminate clogging.
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CONTROL VALVE LEVER ASSY
REMOVAL-INSTALLATION

Removal Procedure

1 Remove the instrument panel.

2 Disconnect the leverrod.

3  Disconnect the knob switch wiring at the tilt lever,

4  Remove the set bolt,

5 Remove control valve levers. [Point 1]

Installation procedure

The instaltation procedure is the reverse of the removal procedure.

Note:
Apply chassis grease on the control valve lever links.

Point Operations

[Point 1]

Q Q inspection:
© Check the knob switch for continuity.
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RELIEF PRESSURE ADJUSTMENT (~ 2000.11)

Note:

Always adjust the relief pressure in due order, the lift (high pressure) side first and then the tilt
(low pressure) side since the relief valve is structured in two stages. (If the lift side is normal and
the tilt side is abnormal as a result of relief pressure inspection, it is allowed to adjust only the tilt

side pressure.)

Adjusting screw A
Lock nut {1}
Adjusting sleeve B

1. Install an oil pressure gauge.
(1) Remove the oil pressure detection port plug (illustrated)
from the front side of the oit control valve, and install
the oil pressure gauge.

Plug size: 9/16-18UNF-2B

2. Set adjusting screw A and adjusting sleeve B of the relief
valve as follows:
(1) Loosen lock nut (i) and fully tighten adjusting screw A.
Then loosen it by one to two turns.
(2) Loosen lock nut 2) and position adjusting sleeve B to
satisfy the following dimension:

a=27.0mm (0.62 in)

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

(1) Operate the lift lever to raise the forks to the upper-
most position.

(2) Operate the tilt lever slightly to the backward side with-
out causing backward tilt of the mast, and hold the
lever with the backward tilt limit switch in actuated state.

(3) Inthe state of (2) above, operate the lift lever in the
upward direction while the engine is running at the
maximum speed. Gradually tighten adjusting sleeve
B until the oil pressure in the relief state satisfies the
standard below. Then fix the position by turning lock

nut (2.
Standard Unit: kPa (kgf/cm?) [psi]
Vehicle model 1 ton series 2-3 ton series Jséiéosn
+450 +480
Lift relief set 17160#30 1814%’
pressure (175%5) {185°¢) -
[2490°%] 2630°5]
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5. Adjust the tilt side relief pressure.
(1} Operate the tilt lever to tilt the mast fully backward.
(2} Operate the tilt lever the backward tilt direction while
the engine is running at the maximum speed. Gradu-
ally tighten adjusting screw A until the oil pressure in
the relief state satisfies the standard below. Then fix
the position by turning lock nut (3.

Standard Unit: kPa (kgf/fem?) [psi]
Vehicle mode! 1 ton series 2-3 ton series J3'5. ton
sSeres
. 117704 14710%8%0 15690*%°
Tﬁ'ééifj‘?é set (120°%) (150'3) (160°)
P [1710% (213059 [2280%]

6. Remove the oil pressure gauge and tighten the plug.
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RELIEF PRESSURE ADJUSTMENT (2000.11 ~)

Note:

o Always adjust the relief pressure in due order, the lift (high pressure)} side first and then the tilt
(low pressure) side since the relief valve is structured in two stages. (If the lift side is normal
and the tiit side is abnormal as a result of relief pressure inspection, it is allowed to adjust only
the tilt side pressure.)

s There are fwo cases:
Case A: The method in which the plug in-analyzer (SST 09240-23320-71 or SST 09240-23321-71)

is utilized.

Case B: The method in which the plug in-analyzer is unused.

SR S——

e Adjusting screw A

Lock nut (1)
Adjusting steeve B

Lock nut (2

ACTIVE TEST  (1/2)

SWING S0L.  [[EH/ON
TILT- . SOL1SMOFEIY
TIET SOL2 =~=-/--
KNOB SOl [BIFE/0ON

1. Install an oil pressure gauge.
(1) Remove the oil pressure detection port plug (illustrated)
from the front side of the oil control valve, and install
the oil pressure gauge.

Plug size: 9/16-18UNF

2. Setadjusting screw A and adjusting sleeve B of the refief
valve as follows:
(1) Loosen lock nut @) and fully tighten adjusting screw A,
Then loosen it by one to two turns.
(2) Loosen lock nut (2) and position adjusting sleeve B to
satisfy the following dimension:

a=27.0 mm (0.62 in)

CaseA:

3. Connect the plug in-analyzer,

4. Turn the ignition switch ON (stop the engine).

5. Manipuiate the analyzer so that ACTIVE TEST (1/2) will
be displayed.
Analyzer manipulation steps:
MAIN MENU — SAS MENU -» ANALYZER MENU —
ACTIVE TEST (1/2)

6. Choose TILT SOL1, as it is shown in the illustration and
check to confirm that TILT SOL1 is in OFF state.
(If the fork height is at low, around 2 m (72 in) or less, it is
in OFF state.)
On this displayed condition, proceed to next step.
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7. Start the engine and check for any oil leak or abnormal
noise,
8.  Adjust the lift side relief pressure.

{1) Operate the lift lever to raise the forks to the upper-
most position.

(2) Operate the lift lever in the upward direction while the
engine is running at the maximum speed. Gradually
tighten adjusting sleeve B until the oil pressure in the
relief state satisfies the standard below. Then fix the
position by turning lock nut &,

G Adjust the tilt side relief pressure.
(1) Operate the tilt lever to tilt the mast fully backward.
(2) Operate the tilt lever the backward tilt direction while
the engine is running at the maximum speed. Gradu-
ally tighten adjusting screw A until the oil pressure in
the relief state satisfies the standard below. Then fix
the position by turning lock nut (1).
10. Return the plug in-analyzer to MAIN MENU.
11.  Turn the ignition switch OFF,
12. Remove the oil pressure gauge and tighten the piug.

N Case B:
i[‘f’“*—: 3. Disconnect the solenoid connector.
N e Oif control valve 4. Do the same operations as in Case A, step 7 to 9.
5. Turn the ignition switch OFF.
- 6. Connect the solencid connector.
Solenoid comnector m;{L[ 7. Remove the pressure gauge and tighten the plug.
Note:
| In the event of Case B relief pressure measurement,
L there remains error code “64-1” in memory since the
—— solenoid connector has been removed once,
Standard Unit: kPa (kgf/cm?) [psi]
Vehicle model 1 ton series 23 ton series J3.5 ton series
Lilt relief set pressure | 17160767 (1757%) [2490°%° 18140°8% (185"3) [2630'F° T

Tift relief set pressure M770°8° (12073} {1710 147107 (1505} [2130"5° 15690'¢™ (160'3) [2280"%°
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Composition of SAS (System of Active Stability)

NERAL

This system performs rear wheel swing control (S), mast tiiting control (T} and steering knob position
control (K) by driving various actuators according to the vehicle movement signals sent to the SAS control-
ler from the sensors and switches installed on necessary portions on the vehicle.

Control
s Tk Functional part
010 Fork height switch
O Tilt angle sensor
O Forward tilt switch
QO Backward tilt switch input
|0 Load sensor —
O Tilt knob switch
O O | Speed senscr
QO | Steering wheel angle sensor
{0 | Tire angle sensor
O Yaw rate sensor

SAS controller

Steering wheel angle sensor

Combination meter

SAS warning lamp

Swing lock lamp

Fault dgiagnosis display (hour meter)

Output
———)

Fork height switch

Speed sensor

Load sensor

Plug-in analyzer

Diagnosis connector

Functional part Control
unctional pa sTTTK

Swing lock cylinder Q

Oil control valve SOL1-SOL2 O

Knob position correcting valve O

SAS warning lamp & buzzer | OO O

Swing lock lamp Q

Diagnosis (hour meter) 0100
> | Diagnosis connector o101 0]

4

I Plug-in analyzer

Tiit knob switch

Tilt angle sensor

SAS controller
Yaw rate sensor

Solenoid 1
Solenoid 2

Knob position correcting valve

Qil control valve
Forward tilt switch
Backward tilt switch

| Tire angle sensor

Swing lock cylinder
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COMPONENTS

Controller

1910

/// rf
191G-007A
Yaw rate sensor 1910 Tire angle sensor 4301
o
o SRR R nuey
i a3 i
' "”A?
- am
- S
&R
I
5 » 08
1 o - EZ
e
T —
5
(s
=
!
\\\@J) 3/// - -
e -
Y A o
H E e
A .
* \\i“ t;'/: Tt
i i

-
¥

nand
1910-0148 4301-120B
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Swing lock cylinder

4301-121A

4301

paas
1
a
i

2
huan

4507186

4507
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Fork height switch 5803
10
P l "'":
T 33
g—AT
64
5100.026
Fork height switch (FV-FSV) 5803
pous
\u__/
R HAST
|
10
' AW
>
h‘g}
@ stettaoane 1
AX
b 5803-002
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Tilt angle sensor " 5803
$
R N
{ \"?
91611-40835 s
- BN———%
O
/ / 5803-004A
Load sensor (V-FV) 5803

~1999.12

1898.12 ~

$803-024

- BZ

CK

@——au

5803-034
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Load sensor (FSV) 5803
91611-40814
5803-023
Speed sensor 5803

T

6803-014
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PRECAUTIONS FOR REPAIR
Fully understand the functions of SAS (System of Active Stability) before repairing it.

1. Preparation for repair

{1)  When washing the vehicle, care should be taken not
to splash water directly to the electrical components.
Don't apply high pressure washing to the controller,
tilt angle sensor, lifting height switch, horn button,
meters, switches on the instrument panel and electri-
cal components and parts in the engine room.

(2) Remove contamination and/or water from respective
sections.

{3) Transport a controlier in cushioned packing and open it only before installation. Never transport it
unpacked. Care should be taken not to drop the controller or give it impact by allowing contact with
other objects.

(4) Part number for a controller varies by the vehicle specifications. Check correct part number in
advance.

(5} Should a repair work require matching, always park the vehicle on a flat place.

(B) Arrange for necessary tools and measuring instrument (such as a plug-in analyzer (SST 09240-
23320-71) and TOYOTA electrical tester (SST 09082-76002-71 (SST 09082-00050)), etc.).

During repair

(1) Never apply an impact wrench for removing the controller. Lay waste beneath the controller in
precaution for an accidental dropping.

{(2) Don't turn the key switch ON-OFF for no specific reason when the sensor wiring is disconnected.
Turning the key switch ON in this state causes an error and an error code will be stored in the
controller. The error code is not erasable and a maximum of ten errors will be stored. Beyond 10th
error code, the older error will be sequentially erased.

(3) When turning the solenoid (for lock cylinder, knob misalignment correction valve) ON during an
“Active Test” of the analyzer, don't keep it ON for more than one (1) minute. Since SAS functions are
forcibly suspended during an operation check, perform the running test carefully at low speed.

{4) SAS functions are suspended during matching. Don’t operate the vehicle in this state.

(8) Don't turn the key switch ON with one side (RH or LH) of a vehicle jacked up. It is very dangerous to
turn the key switch ON in this state as it releases the swing lock and the vehicle becomes suddenly
tilted.

{6) If a vehicle is in tilted condition because of the repair of a flattened tire or otherwise, keep the key
switch turned ON throughout from the start of jacking up, tire replacement and lowering to the
ground.

(7)  When the hydraulic piping is disconnected, apply cover to the fitting and hose to prevent the dirts

from entering.

8) If the oil control valve for manual lowering is loosened, tighten it up to a prescribed torque level,

9) Tighten respective set bolts with prescribed togque.

10} Respective sensors require no adjustment during installation. Make initialization during matching.

11) To extract a connector, do not pull it by the harness.

12) When inspecting the harness, carefully operate so as not to damage connector terminals.

13} The swing lock cylinder must not be disassembled, If disassembled, air enters to make it not re-
usable. '

{14) Do not apply strong impacts to the frame and head guard to prevent the controller from damage.

(15) The meanings of high and low fork heights in the troubleshooting section are as follows:

Low fork height: From the lowermost position to immediately before actuation of the fork height
switch
High fork height: Height above the position where the fork height switch is actuated

(
(
(
{
(
(
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3.

Temporary measures

(1)

(2)

If swing lock fails to untock for some trouble when the
key switch is turned ON, it may be unlocked manually
for temporary action.
Loosen the illustrated plug of the swing lock cylinder
by 1to 2 turns for unlocking. Care should be taken not
to over-loosen it. After the repair, tighten it properly.
T=8~10Nm (80 ~ 100 kgf-cm)

[5.8 ~ 7.24 ft-1bf]

If the mast should fail to tilt forward or backward be-
cause of the failure of the forward or backward tilt
fimit switch, tilting operation may be made by extract-
ing SAS-ECU fuse in the relay box for temporary mea-
sure. Care should be taken in this case that SAS func-
tions are suspended. The swing control enters the lock
state.

if the mast should fail to lower because of some trouble,
it can be lowered manually.

Loosening the illustrated valve on the top of the oil
control valve lowers the mast. Operate the lift lever
for lowering with the manual lowering valve loosened.
After the repair, tighten it appropriately.

T = 26.5 ~ 32.4 N-m (270 ~ 330 kgf-cm)
[19.5 ~ 23.9 ft-Ibf]
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4. Precautions for vehicle modification

H (fork height): mm (in)

No. Content of modification Condition Content of work
1 Single tire — Double tire — Change controller,
{for vehicle without swing control)
Remove the lock cylinder.
2 Double tire — Single tire — Change controlier,
(for vehicle with swing control)
Change the rear axle beem:.
Instaif the lock cylinder.
3 Mast replacement — Change the mast,
4 Instaliation/Removal of attachment — fnstall or remove attachment.
5 Mast installation — Install the mast.
(Mast less spec. model) Install the lifting height switch.
install the mast harness.
Note:

« Proceed with the alignment (re-setting) procedure after the above-mentioned modifi-
cation. (See page 15-20.)
« After modification, replace the caution fabel affixed on the vehicle with the one matching the

new SAS function.
* When placing a supply order for a mast ASSY, place order for sensors {for lifting height switch,
load sensor, mast harness and other SAS related parts) simuitaneously if such parts are re-
quired.

FUNCTIONAL PARTS

Note:

» Read Section 7 for the steering wheel angie sensor and Section 14 for the oil control valve
solenoids 1 and 2, forward tilt switch, backward tilt switch and the tilt lever knob switch.
» Checking of functional parts is described in the troubleshooting.
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SAS CONTROLLER REMOVAL-INSTALLATION

Noie:

SAS controller has a built-in yaw rate sensor. Care should be taken in handling it by preventing the
dropping, contact with other objects and so forth. If dropped, replace with a new one. Don’t apply
the impact wrench in removing/installing the set bolts from/to the oil control lever valve connec-
tor bracket, connector hoot bracket, and SAS controiler.

T = N'm (kgf-cm) [ft-Ibf]

Removal Procedure

1 Remove the toe board.

2  Remove the lower panel.

3  Disconnect the tilt lever rod.

4  Remove the oil control valve connector bracket.
5 Remove the connector boot bracket.

6  Disconnect the connector.

7  Remove the controller.

Installation Procedure

Reverse the removal procedure.

Note:
When the SAS controlier is replaced, perform the re-setting (read 15-20).
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YAW RATE SENSOR REMOVAL-INSTALLATION

Note:
Take the utmost care so as not to give a shock or impact on the yaw rate sensor. Don’t use an air
impact wrench on controller parts wholly.

T = Nm (kgf-cm) [ft-1bf}

2

T=0.98~1.96(10~20)
[0.72 ~ 1.45]

Upper set plate

Lower set plate

T=049~0.88(5~%)
(0.37 ~ 0.65]

Removal Procedure

1 Remove SAS controller. (See page 15-11.)
2 Remove the cover. [Point 1]
3 Disconnect the jumper on the base print board connector. [Point 2}

4 Loosen the lower set plate mount screw, and remove the yaw rate sensor together with the lower set
plate. [Point 3}

5  Remove the yaw rate sensor mount screw, and separate the yaw rate sensor from the set plate.
[Point 4]

Installation Procedure

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

[Point 1]
Removal-Installation:
Use “Torx (size: Torx Tamper Proof T-20)" wrench.

[Point 2]

Removal-instaliation:
When removing or installing the jumper, take care so as
not to harm the base plate connector.
Insert firmly when installing. And avoid adverse contact such
as to element.

Don't loosen this screw [Rpeorr:gtvg}
. j— Neveréeparate the upper set plate from the lower set plate,
@ O in other words, don’t loosen three pieces M3 screws.
D 0 PO If this screw is loosened, apply thread tightener (08833-
@L% © 76002-71 (08833-00080)) and tighten it to the specified
el s IR U torque.
O o 0 T=0.49 ~0.88 Nm (5 ~ ¢ kgf-cm)
% O
‘%‘(_}g——'wﬁw—“‘“ .E
[Point 4]
Instatlation:

Don’t change the direction (or orientation) on the yaw rate
sensor when re-installation.
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TIRE ANGLE SENSOR REMOVAL-INSTALLATION

Note:

If play is generated between the tire angle sensor and the bushing, correct tire angle cannot be
detected. Therefore, remove or install the sensor carefully in vertical direction. Don’t remove the
bushing unless necessary.

T = Nem (kgf-cm) [ft-lbf]

T=7.0~18.0 (71~ 183) [5.1 ~ 11.8]

/S I &
——— TS I
¥ 4 [(0,72~1}.4]

)

=
{uo"’ ;
<O
i
-

3
5
6

7

i
-
[t

Removal Procedure

1 Disconnect the connector.

2 Remove the harness protector.
3  Remove the sensor cover.

4  Remove the tire angle sensor.
5 Remove the gasket.

6  Remove the sensor base.

7 Remove the bushing.
Installation Procedure
Reverse the removal procedure.
Note:

When the tire angie sensor or sensor cover is removed/installed or replaced, proceed with the re-
setting procedure.
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SWING LOCK CYLINDER REMOVAL-INSTALLATION

T = Nem (kgf-cm) [ft-Ibf]

T=10.5 ~ 24.5 (107 ~ 250) [7.74 ~ 18.1]

T=16.2 ~37.8 (162 ~ 378) [11.7 ~ 27.3}

Removal Procedure

1 This is not applicable to 1-ton series vehicles.
Remove the radiator.

2 Jack up the vehicle.

3 Remove the lower pin, swing lock cylinder.

4 Disconnect the swing lock solenoid connector.

5  Remove the upper pin, swing fock cylinder. [Point1]

6  Remove the swing lock cylinder. [Point 2]

Installation Procedure

Reverse the re

Note:

moval procedure.

o Apply chassis grease to the spherical portion of the upper pin and its mounting hole before

installation.

s Apply thread tightener (08833-76001-71 (08833-00070)}) to the threaded portions of the upper
and lower pin set bolts before tightening them.
» After instaliation, apply chassis grease from the grease fitting.
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2000.4 ~

Point Operations

[Point 1]
Removal:

S8T09810-20172-71

[Point 2]
Inspection:

~ 20004 :

Remove the plug from the center at the end of the accu-
mulator, and measure accumulator piston depth L.
Standard : 46 mm (1.81 in) (20°C (68°F))

Limit : 52 mm (2.05 in) (20°C (68°F))

If the limit value is exceeded, replace the swing lock cylin-
der ASSY.

After inspection, tighten the plug to be flush with the end
face of the accumulator (do not tighten it excessively).

2000.4 ~:

Remove the plug, with a coin (or a screw driver) from the
center at the end of the accumuiator. Measure accumuta-
tor piston depth L.

Standard : 46 mm (1.81 in) (20°C (68°F))

Limit 1 52 mm (2.05 in) (20°C (68°F))

If the limit value is exceeded, replace the swing lock cylin-
der ASSY.

After inspection, push a plug in with a finger.

Installation:

Install with the mark (protruded portion) at the rod end fac-
ing outward.
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STEERING KNOB POSITION CORRECTING VALVE REMOVAL-INSTALLATION

4 E.:J [\
5]
==\ \
T HE= -“M)“)

Removal Procedure

.1

2

3

4

Remove the under cover.
Disconnect the piping.
Disconnect the connector.

Remove the steering knob position correcting valve.

Installation Procedure

Reverse the removal procedure.
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TILT ANGLE SENSOR REMOVAIL.-INSTALLATION
T = N'm (kgf-cm) [fi-ibf]

T=7.0~180(71 ~ 183} [5.1 ~ 11.8]

T=1.4~20(14~20)[1.1 ~ 1.5]

T=29~39(30~40) [2.2 ~ 2.9)

T =6.9 ~ 16.1 (63 ~ 181)
(5.0 ~ 11.6]

Removal Procedure

1 Remove the toe board.

Remove the lower panel.

Remove the instrument panel (RH).
Remove the step.

Remove the side cover,

Remove the fender cover.
Disconnect the tilt angle sensor link.

Disconnect the connector.

LCo e « T +> T & 1 - s B A

Remove the tilt angle sensor.

Installation Procedure
Reverse the removal procedure.

Note:

When the tilt angle sensor is remove/installed or replaced, or when the length of the tilt angle
sensor link is adjusted or replaced, proceed with the matching/re-setting procedure.

{Read 15-20.)
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LOAD SENSOR REMOVAL-INSTALLATION
T = Nem (kgf-cm) [ft-Iof]

T = 35.3-43.1
(360-440)
[26.0 ~ 31.8}

Removal Procedure

1 Hoist the inner mast. {Point 1}
2 Remove the front hose cover.
3  Remove the sensor cover.

4 Disconnect the connector.

5 Remove the load sensor.
Installation Procedure
Reverse the removal procedure.

Note:
When the load sensor is replaced, proceed with the re-setting procedure. {Read 15-20.)

Point Operations
Removal-Installation:
T Raise the inner mast, set SST to the outer mast tie beam
and lower the inner mast until it makes contact with SST.
SST 08610-22000-71




“www.truck-freeworkshop.com

15-18

SPEED SENSOR REMOVAL-INSTALLATION

T = Nem (kgf-cm) [ft-Ibf]

;@] 30 ;

!

T=3.0~7.0(31~71)[2.2~5.1]

Removal Procedure

1 Remove the speed sensor cover.
2 Disconnect the connector.
3  Remove the speed sensor

Installation Procedure

Reverse the removal procedure.
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FORK HEIGHT SWITCH REMOVAL-INSTALLATION
T = N'm (kgf-cm) [ft-Ibf]

V mast
T=144~336
(147 ~ 343)
[10.6 ~ 24.8]
FV-FSV mast

T =14.4 ~ 33.6 (147 ~ 343) [10.6 ~ 24.8]

Removal Procedure

1 Remove the lower cover.

2  Disconnect the connector.

3  Remove the mast lifting height switch.

Installation Procedure

Reverse the removal procedure.
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RE-SETTING

Of the sensors used for SAS, the signal voltage values of the tilt angle sensor, load sensor and tire angle
sensor are stored respectively to the SAS controller for control accordingly when the mast is in vertical
state, in no-load state, or when the tire is for straight forward driving. Therefore, when making service for
these sensors or replacing their parts, re-setting (updating of sensor signal voltage values in the standard
vehicle condition) is required. Re-setting is also required for the tilt angle sensor when the vehicie attitude is
sharply changed and for the load sensor when the weight changes sharply because of the addition/removal
of the attachment.

Re-setting may be performed by using the hour meter and the tiit knob switch or plug-in analyzer (SST
09240-23320-71) (read 15-40},

Re-setting required
Fork stopping | e Forward tilting Tire straight
Object of re-setting posifion ywth limit position travg!mg
automatic s No-foad position
leveling standard load
Mast in s Mast in vertical z:;:ls;?t
Re-setfing condition vertical position'! travegl’m
position s No load “ing
position
Vehicle indication (hour meter) SETH1 SET2 SET3
Analyzer (SST) indication TILT LEVEL CONT-LOAD TIRE
Object sensor Tilt angie Tilt angle sensor Tire angie
Work example sensor and load sensor sensor
Replacement of SAS controlier O O O
Removal/installation or replacement of tilt angle sensor O O
Change of the length of tilt angle sensor rod or replacement O O
Replacement of load sensor O O
Removal/Installation or replacement of tire angle sensoror O
Sensor cover
Change to other attachment O O
Replacement of mast O @
Replacement of tilt cylinder O O
Adjustment of tift cylinder uneven tilting Q O

" Perform re-setting with the mast in the vertical position since the controller calculated the limit position for forward
tilting.

Note:

The tilt angle sensor re-setting value of SET1 determines the mast stop position under the auto-
matic fork stop contro! at horizontal level. Accordingly, if the fork fails to stop at the horizontal
level due to the service condition by the user {inclination of the floor, etc.), bring the mast vertical
on the site and perform re-setting. (In such a case, the mast stop angie drifts on the level floor.)
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STANDARD STATE OF VEHICLE
if the surface on which re-setting is to be performed is slanted, error occurs to the standard state. Selecta

levet floor without irregularity for re-setting.

Note:

The finishing accuracy of the fioors for factories, warehouses and buildings in general calls for the
floor inclination to be 0.5° or under. Therefore, re-setting on these floors is not affected. Don’t
perform re-setting on a floor that is inclined for over 0.5° for draining purpose.

Fork stop position with automatic leveling and forward

tilting limit position

» Set the vehicle in the following condition so as to have the
tilt angle sensor signal voltage value stored with the mast
held vertical to the floor surface:Load sensor

No-load standard load

« Set the vehicle in the following condition so as to have the
load sensor signal voltage value stored under no-ioad con-
dition:

100 mm (3.9 in)

Standard:

+ Raise the fork to a height of 500 mm (19.7 in} for the
V mast or raise the rear lift cylinder to a height of
100 mm (3.9 in) for the FV or FSV mast. Place a level
(goniometer) at a height of 1200 to 1500 mm (47.2 to
§9.1 in) on the front or rear side of the outer mast
and set the mast in the vertical position.

s On avehicle with attachment U61C241 or U61C281,
set the mast vertical with the attachment at a height
of 500 mm {19.7 in) and perform relief at the topmost
position.

Note:
e Keep the fork or attachment installed on the vehicle.
¢ Set the mast vertical from a backward tilted position

(not from the forward tilted position).

o in case of a detachable attachment, keep the attach-
ment installed on the vehicle.

Tires in straight traveling position

e Set the vehicle in the following condition so as to have the
tire angle sensor signal voltage value stored with the tire in
straight position.

each on the left and

Within 50 mm (2.0in)
right side

Standard:
Align the center of the vehicle to the line on the level
road surface and drive the vehicle for 5 meters (16 ft)
with the steering handle fixed. And the center of the
vehicle stays within 50 mm (2.0 in) each to the left and
the right.
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Re-setting connector

Knob switch

}
(s

O indication

.
L™
I";“"
-
-
]
P

Hindication

t

= .y
1
¥

]

L

RE-SETTING PROCEDURE

Note:

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

1. Turnthe key switch ON (or start the engine).
2. Disconnect the re-setting connector (orange color).
(1) The hour meter display reads “SET” and the SAS lamp
turns ON. (The buzzer sounds.)
3. Press the knob switch until the re-setting mode (SET1
is displayed) is displayed (2 seconds or over).
4. Display the set number subject to the re-setting.
(1) Set number display changes sequentially each time
the knob switch is pressed for less than 2 seconds.

Note:
Pressing the knob switch 2 seconds and over will run
the re-setting, for which care should be taken.

Set No. Object of re-setting
SET1 Fork stop position with automatic leveting
SET2 Forward tilting fimit position and no-load
standard load
SET3 Tires in straight traveling position
SET4™ —

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

5. Setthe sensor of the display set number to the standard
state (or check if it is in the standard state). Read 15-21
page.

6. Press the knob for 2 seconds or more and execute re-
setting.

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

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

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

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

The customize function is to invalidate the mast forward tilting angle control. There are two methods to do
this; one is to use the hour meter and tiit knob switch and the other method is to use the plug-in analyzer
(SST). (See 15-24.)

Caution:
When the customize is changed, maintain the caution label of “CAUTION FOR OPERATION.”

CUSTOMIZE PROCEDURE
Re-setting connector
Note:

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

1. Turn the key switch ON (or start the engine).
2. Disconnect the re-setting connector.
(1) The hour meter display reads "SET" and the SAS lamp
turns ON. (The buzzer sounds.)
3. Set the tilt lever to backward tilt for 5 seconds and over.
Then press the knob switch until the option set mode
i {OPT1 is displayed) is displayed (2 seconds and over),
R then return the lever.
' 4. Display the option number to change the option set.
f (1) Set number display changes sequentially each time
= the knob switch is pressed for less than 2 seconds.

[ Option No. Control name

OPT1 Mast forward tilt angle control

oPTZ2* —
*:Displayed but not in use.

5. Keep the knob switch pressed until the SAS lamp starts
S m} blinking (for 2 seconds or over) to change yton, andnto

Y.

per -y 0ef i-a) y: Control valid
-------------- n: Control invalid

6. Connectthe re-setting connector and turn the key switch

o OFF.
[y, 7. Perform the maintenance of caution label.
When invalid C@ M b bl If the control is invalidated:;
L‘*:J_ Q_U Remove the pertinent validation indication to replace with

invalid indication.
if the controtl is validated.

H . . -
When valid (@ EDIL—"%DE Jﬁ% Replace the caution label to indicate valid controt.
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PLUG-IN ANALYZER

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

SST 09240-23320-71

Menu name Content of function Save function | Reference page
Indication of ten error
DIAGMEMORY | codes and sub-codes in O
past.
2 4 Monitoring input voltage
= value from the sensors
£
£ _‘qu INOUT MONITOR and the output signal, etc. ©
5 'g; ANALYZER to the solenoid, etc. 16.29
D olw Forced operation of solenoids and
<
E ﬁ 2 ACTIVETEST warning lamps.
é ; % DATA MANAGE Display and erasure of save screen
g S Reading controller part number, ROM
S E CONTROLLERNO | part number and controller
E (<D> manufacturing number.
S RE-SETTING Imptementation of re-setting (updating the sensor signal voitage
w . . 15-40
value in the vehicle standard state).
CUSTOMIZE Setting valid/invalid of forward tilt restriction control 15-42
S «| | CONTRASTSET | Adjustment of the screen contrast
£ <| §| LANGUAGESET | Change to the display language. 15-26
& °| 2| FILEINITIALIZE | Main unit data initialization
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BASIC OPERATION

Name of Sections and the Switch Functions

Position of

Switch mark indicator

f i .
Name of section indication Mark Function Switch
1 » Move the cursor to the above item.
Main unit + Move to the preceding page.
ﬁ » Move the cursor to right or left.
SAVE s Save the screen.
A Selector
switch
SET » Re-set the display screen. ©
START | e initialize the file,
<Blank> | <No function>
Switch
I ‘ e Select the item below.
@ B = Move to the following page. Selector
: switch @
I m <Blank=> { <No function=>
Determine an item for seiection.
TTESTER SET. 4’ .IEEEI!, d Menu
B C | ¢ switch @
<Blank> { » Move to MENU screen.

Caution on using:

¢ Keep the main unit, wire harness, connector, etc. away from the exhaust and other heated sec-

tions.

s © @

Operate the switch with finger tip.
Don’t give it strong impact from dropping or collision.
Don’t leave it under the direct rays of the sun for long time.

o

Y/

Diagnosis connedtor

B, PLUGIN

SYSTEM PRO

ANALYZER

Connection and Operation of SST
1. Turnthe key switch OFF.
2. Open the diagnosis connector cover of the vehicle and
properly connect the connector on the SST side.
SS8T 09240-23320-71

Note:

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

3. Turn the key switch ON or start engine.

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

®.
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LANGUAGE SET
125

A

7TESTER SET

==

A

AN
2RE-SETTING

3CUSTOMIZE

7END

==
RN

[TESTER SET MENU
; RA
A

1

2LANGUAGE SET
3FILE INITIALIZE

7END

L
AN

5. "LANGUAGE SET" screen
Since this screen appears only when the language is
undefined, determine a language to use for display.
(1) Select a display language by pressing selector switch
®and @.
s Japanese
s English
{2) Press MENU switch (@) to determine the language set-
ting.

Note:

Once the display language is defined, “LANGUAGE SET”
screen will not be displayed from the next time onward.
To change language, go to Step 8 “TESTER SET.”

6. "MAIN MENU" screen
(1) Select the menu using selector switch (1) and & and
determine by pressing menu switch @).
e SAS/SAS: Moves to SAS MENU screen. (Step 7)
s TESTER SET: Moves to TESTER SET screen. (Step
8)

7. "SAS MENU" screen
(1) Select the menu using selector switch (D) and (2) and
determine by pressing menu switch (3).
o ANALYZER: Moves to ANALYZER MENU screen.
» RE-SETTING: Moves to RE-SETTING screen.
o CUSTOMIZE: Moves to CUSTOMIZE {1/1) screen.
o END/END: Returns to MAIN MENU screen.

8. “TESTER SET” screen
(1) Select the menu using selector switch (1) and @) and

press MENU switch (3) to determine the setting.

o CONTRAST SET. Moves to CONTRAST SET
screen for contrast adjustment. (Read Step 9.)

o LANGUAGE SET. Moves to LANGUAGE SET screen
for changing language. (Read Step 10.)

o FILE INITIALIZE: Moves to FILE INITIALIZE screen
for a total erasure of the main unit data. (Read Step
11.)

e END: Returns to MAIN MENU screen.
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9, "CONTRAST SET” screen
(1) Select the level of contrast using selector switch 1)
and @.
CONTRAST SET 1t (C Contrast level: (Light) 123 4 56 7 8 (Dark)
(2) Press the menu switch @) to determine the setting.

CNRASTeL 4 | & | € Then “SAVING—>COMPLETE" appears to the mes-

sage column and the screen returns to INITIAL SET
P MENU.
ME
10. "LANGUAGE SET" screen
(1} Select other language using selector switch (1) and &)
¢ Japanese
LANGUAGE SET { « English

R e (2) Press MENU switch (3)to determine the setting. Then

ZENGLISH @C "SAVING—>COMPLETE” appears in the message col-
umn.

ZEND & @@ (3) Select END by selector switches () and () and press
MENU switch (3. The INITIAL SET MENU screen re-
appears.

11, "FILE INITIALIZE" screen
Note:

UUDDUDUU

FILE INITIALIZE START @C
Jubooan T

e
FHLE IN]TIALIZE “

RO

FILE INITIALIZE
INITIALIZING

| | I

SINIe

Check the databeforehand because the main unit data
is initialized.

(1)

(2)

(3)

Have the message displayed on the screen by press-
ing selector switch @).

Select an item using selector switch (1) and determine
by pressing MENU switch (3).
N: File initialization can be cancelled.

Y. Starts file initialization. Initialization ends when
INITIALIZING—>COMPLETE appears to the mes-
sage column,

Press MENU switch 3) to return to the TESTER SET
MENU screen.
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. Removal of SST
Screen fitie 1. Check that the screen title is for one of the MENU screens.
2. Turn the key switch OFF.
193._ 1 62 3. Disconnect the connector.
2IN/OUT MONITOR
ADATA MANAGE § || Note
5CONTROLLER NO To disconnect, hold the body of the connector.
7END d @\SME 4. Close the diagnosis connector cover,
ANALYZER
ANALYZER MENU Content of display and function Save function | Page
Indicates ten error codes and the time of .
1 DIAG MEMORY error generation in the past. Yes™ 15-30
Indicates the swing centrol-related .
5 1 SWING DATA controller data. Yes™ 15-32
z
i Indicates the TILT control-related .
2 INOUT E 2 MAST DATA controlier data. Yes'™ 15-33
o
MONITOR o Indicates the KNOB control-related .
2 3 ST. KNOB DATA controfter data. Yes'? 15-35
40THER Indicates other controller data, Yes™ 15-35
3ACTIVETEST Forcibly outputs operating signal to a selected item. 15-36
:':} .
Indicates and erases DIAG MEMORY saved data.
z
%J 1 DIAG MEMORY (Display screen of *1) 15-37
4 DATAMANAGE | o Indicates and INJOUT MONITOR saved dat
- ndicates and erases saved gaia.
g 2 INJOUT MONITOR (Display screen of *2) 15-37
indicates SAS controller part number, ROM part number
5 CONTROLLERNO and manufacturing number. 15-39

Message column

MEMOR%/
,WA/A/ / /%/

1223 3h 41 1

223.3h 4241

23.3h 41-1
0.0h

U’l-bwb)

SAVE

§

SININ

Save function

In the screen *1 and *2 in the table, pressing selector switch
(1) saves the content to respective menu of “4 DATA MANGE.”
Upon running the SAVE function, "SAVING” appears {o the
message cofumn and "FILE*/COMPLETE FILE*"(* represent-
ing the number in the file) appears when the saving normally
ends. After checking the file number, press MENU switch @)

to return to “ANALYZER MENU” screen.
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Other messages
o FILE FULL: Since no free number is available in “FILE MAN-
3 AGE", press MENU switch (3) to return to “ANA-
F,E,'EASU;_JEMORY W2 save LYZER MENU" screen and erase unnecessary

1 11223.3h 42-1
2 1223.3h 411
3  223.3h 4241
4 23.3h 411
5 0.0h

R A

DIAG MEMORY
LE ERR

F

1 11223.3h 42-1
2 1223.3h 411
2 223.3h 4241
5

23.3h 411
0.0h

(1/2)

SAVE

R ()

files.

¢ FILE ERR: Saving disabled for an error.

[Action]

(1) Press selector switch (D) to re-run the saving.

(2) IfFILE ERR is displayed again, some abnormality ex-
ists in the file. To recover from the abnormal state,
initialize the main unit data on the FILE INITIALIZE
screen. (See the step 11 on page 15-28.)

Note:
Since aill main unit data is initialized upon FILE INITIAL-
IZE, check the data beforehand.
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7TESTER SET

T Y PR AN

A )

SAS MENU

2RE-SETTING
3CUSTOMIZE

7END

Y PN

SINIe

2IN/OUT MONITOR
3ACTIVE TEST
4DATA MANAGE
5CONTROLLER NO

7END

ANALYZER MENY i
MEMOR

|
d

A

DIAG MEMORY  {1/2)

1 11223.3h 4241
1223.3h 41-1

SAVE

2
3 223.3h 42-1
3 23.3h 41-1
5 0.0h \
1y
(1) @ (3

DIAG MEMORY (2/2)] ¢,v
¢ 3

8§  0.0h wlv
9  0.0h

10 0.0h

M

A

OPERATING PROCEDURE
1, Select and enter “1 SAS” in MAIN MENU screen to have
"SAS MENU" displayed on the screen.

2.  Selectandenter”1 ANALYZER" in SAS MENU screen to
have "ANALYZER MENU" displayed on the screen.

3. "ANALYZER MENU" screen
(1) Using selector switch (1) and (2) move the cursor to a
desired menu in "ANALYZER MENU" screen and en-
ter by pressing MENU switch @).
(2) Select and enter "END” to return to "SAS MENU"
screen.

“1 DIAG MEMORY”

This screen displays the hour meter time for generated errors
and ten latest error codes and sub-codes sequentially in two
separate screens,

[Descriptions on the contents of display]
(1) Sequence of error generation
(2) Hour meter time for error generation
(3) Error code

[Transfer of page]
Selector switch (2)

[End]
Press MENU switch 3) and return to "ANALYZER MENU"
screen.

[SAVE]
Press selector switch (D from any screen to save the two
screens as one file.
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“2 INJOUT MONITOR”

This menu has the following menus in addition: swing control, TILT control, ST. KNOB controf and other. it
can display the following data on the screen:

Menu name

Content of display

1 SWING CONTROL

Indicates the swing control-related sensor analog input voltage, switch input state,
controller internal calculation value and the signal state to the solenoid.

2 MAST CONTROL

Indicates the TILT control-related sensor analog input voltage, switch input state and
the signai state to the solenoid.

3 ST. KNOB CONTROL

Indicates the ST. KNOB control-related sensor analog input voitage, switch input
state, controller internal calculation value and the signal state to the solenoid.

4 OTHER

Indicates the controfler input voltage, hour meter value, RE ADJUST CONNECTOR
state and DIAG PIN state.

1. Select and enter "2 IN/OUT MONITOR" in “ANALYZER
MENU" screen to have "IN/OUT MENU" displayed on

/QUT MENU I
G CONTROL

2ZMAST CONTROL

3ST.KNOB CONTROL
40THER

7END

\ the screen.
1 @C 2. Move the cursor to the desired menu by using selector
switches (1) and (2), and determine by pressing MENU
‘ @C switch (3.
d » END: Return to "ANALYZER MENU.”
T

1. SWING DATA

[Descriptions on the content of display}
(1) YAW SENSOR: Yaw rate sensor input voltage

SWING DATA  (1/2)

YAW SENSOR 2.50V
SPEED 0.0km/h

SWING SOL ON

(2) SPEED: A speed calculated and recognized by the

SAVE controller from the speed sensor signals.

(NG is indicated for abnormality.)
{3) SWING SOL: Output signal to the swing solenoid.

‘=
M

ON for energization; Swing lock resetting
OFF for de-energization: Swing lock application
(4) SWING: -
{Unused)

(9) LOAD:  Load sensor input voltage. (Parentheses)

SWING DATA  (2/2)

SWING -~
LOAD 0. 90(0. 90)V

HEIGHT SW1 ON
SW21 QFF
SW22 OFF

represent the re-setting voitage.

SAVE {6) HEIGHT SW 1: Lifting height switch 1 input signal

SW21: Lifting height switch 21 input signal
SW22: Not set

| =
HININ

See page 15-34 for the relationship between the fork
height and the fork height switch (ON/OFF),
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2. MAST DATA
[Descriptions on the content of display]
WASTDATA  (172)] goe | @ | () TILT Tiltangle sensor input voltage.
M| TILT 2.20v (2) CONT:  R-setting voltage {CONT-LOAD)
(2) {co'm' 2.20V l’ @C (3) LEVEL: Re-setting voltage (TILT LEVEL)
(2J LOABEVEL 2.20v v (4) LOAD: Pressure sensor input voltage. (Parenthe-
§5g TILT Sgﬁo(%go ses) represent the re-setting voltage.
50L2 OFF @ (5) TILT SOL.1; Output signal to tilt solenoid 1.
SOL2: Output signal to tilt solencid 2.
The tilt sotenoid output signal ON indicates energiza-
MAST DATA  (2/2 {: . >gn S Er
& L s 5 @2)1 save tion, and OFF de-energization. The combinations are
T FWD FF i
BWD  OFF "' {: shown in the table below.
KNOB  OFF
(7y| HEIGHT SW1 ON
SW21 OFF
Sw22 OFF (?@
~ 2000.11
SO
OFF ON
Semi-open circuit Tilt stop circuit
OFF » High iift height Rear tilt speed control | e Tiit lever neutral
SOL? ¢ Low lift height Rear tilt speed control* | e Front tilt angle restrain & stop
¢ Front tilt s [-ork teveiing & automatic stop
Full open circuit .
ON o Low lift height Rear tilt Not applicable

*. Rear tilting operation with the tilt lever knob depressed.
Example: If SOL1 is ON and SOLZ is OFF, the tilt hydraulic circuit is considered to be in the state of {ilt stop circuit.

2000.11 ~

SOl

OFF

ON

Full open circuit:

s L ow lift height
Backward tilt

¢ Forward tilt

Semi-open circuit:
» High lift height

Backward tilt speed control
» [ ow lift height

Backward tilt speed control*

Tilt stop circuit:

s Tilt lever neutral

o Forward tilt angle restrain & stop
e Fork leveling & automatic stop

*: Backward tilt operation with the tilt lever knob depressed.

(6) TILT FWD: Tilt forward switch input signal.
BWD: Tilt backward switch input signal.
KNOB: Tilt knob switch input signal.
(7) HEIGHT SW 1: Lifting height switch 1 input signal.
SW21: Lifting height switch 21 input signal.
SW22: Not set.



www.truck-freeworkshop.com

15-34
[Transfer of page]
Selector switch &
[End]
Press MENU switch (3) to return to “IN/OUT MENU” screen.
[SAVE]
Pressing selector switch (3) from any screen saves the con-
tents of two screens as one file.
With lifting height SW Without lifting height SW
provided provided*
SAS controller SAS controller
Lifting height SW1
VQ\O-
.O
SW1 ON SW1 ON
Low fork height 21 OFF 21 OFF
22 QOFF 22 OFF
SWH1 OFF SwW1 ON
High fork height 21 ON 21 OFF
22 OFF 22 OFF

*: Specification, "Without lifting height SW” has not been applied to your destination.



www.truck-freeworkshop.com

15-35

{3}
(4}

e

STKNOB DATA (1/2)

SAVE

TIRE 2.0082.00)\1
SPEED .0km/h
KNOB POS 80

TARGET POS 80
KNOB S0L OFF

STKNOB DATA (2/2)

KNOB POS 80
TARGET POS 80

STEER S31 ON
852  OFF
SSC  ON

SAVE

BN

EIRIN

OTHER DATA  (1/1)

SAVE

12.4V
11223.3h
ON

VOLTAGE
HOURS
RE-SET CN

HAG PIN ON

SIGIN

3. ST. KNOB DATA

[Descriptions of display content]

(1) TIRE: Tire angle sensor input voltage. (Parenthe-

ses) represent the re-setting voltage.

(2) SPEED: A speed calculated and recognized by the

controller from the speed sensor signal.
(NG indicated when in abnormal condition)
(3) KNOB POS: Knob position calculated and recog-
nized by the controller from the steer-
ing wheel angle sensor signal.
One steering wheel rotation is divided into 160
segments (0 to 159) with the illustrated knob posi-
tion as 80. This value increases with ciockwise turn
and decreases with counterclockwise turn.

(4) TARGET POS: The target knob position recognized
by calculation from the tire angle sen-
sor by the controller

(5) KNOB SOL;  Cutput signal to the knob solenoid.

The knob solenoid output signal ON indicates
energization (correcting valve open) and OFF
indicates de-energization (correcting valve close).

(B} STEER S51: Steering whee! angle sensor SS1 input signal.

882: Steering wheel angle sensor S§S2 input signal.
SSC: Steering wheel angle sensor SSC input sighal,

The steering wheel angle sensor outputs 40 pulses for

one rotation. Slow steering wheel rotation causes the

display to be changed as ON -» OFF —» ON, §5C,
however, causes change at only the reference point
position in one rotation (illustrated position). (Displays

ON at the reference point and OFF at other points.)

[Transfer of page]
Selector switch @

[End]
Press MENU switch @) to return to “IN/OUT MENU" screen.

[SAVE]
Press selector switch (1) from any screen to save the con-
tents of two screens as one file.

4. OTHER

[Descriptions of display content]
(1) VOLTAGE: Controller supply voltage.
(2) HOURS: Hour meter values.
(3) RE ADJUST CN: State of re-setting connector.
(4} DIAG PIN: State of diagnosis pin.

[End]
Press MENU switch @) to return to “INJOUT MENU.”

[SAVE]
Press selector switch (1) from any screen to save the con-
tents of a screen as one file,
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ACTIVE TEST (1/2)

SUESWING: SOL
N TILT SOLT
(3)| TILT SOL2
(4] KNOB SOL

4
AINIe

(7)) SPEED FAIL
NORMALTsIdYIe

h J
ININ

* The relationships between ON and OFF of SCL1 and
S0L2 are as foliows: {~ 2000.11)

SOL1
QFF ON
Tilt Tift
OFF | hydraulic hydraulic
circuit half circuit
SOL 2 open closed
Tilt
ON hydraulic :
circuit full
open

* The relationship between ON and OFF of SOL1is as
foilows: (2000.41 ~}

SOL 1
OFF ON
Titt Titt Tilt
hydraulic hydraulic hydrauic
circuit full circuit circuit
open semi-open closed

“3. ACTIVE TEST”
This menu enables to check a selected item through a forc-
ible output of operating signal to it.

Caution:

When the swing lock cylinder solencid and/or knob so-
tenoid are turned ON, drive vehicle at low speed (for
test drive, etc.).

Note:

» “ON” on the screen indicates that the controller is in
an output state. Therefore, check operation visually
or with the operating sound, etc.

¢ Don’t allow the solenoid to operate over one minute
as it causes a failure.

1. Select an item using selector switch @) and set ON-OFF
using selector switch ().

[Descriptions of display content]
(1) SWING SOL: When set to ON, outputs forcible opera-
tion signal to swing lock cylinder solenoid.
(Constantly unlock)
When set to ON, outputs forcible opera-
tion signal to tilt solenoid 1.*
When set to ON, outputs forcible opera-
tion signal to tilt solenoid 2.* {~ 2000.11)
When set to ON, outputs forcible opera-~
tion signal to the knob solenoid. (Constantly
knob solenoid valve open)
When set to ON, outputs forcible opera-
tion signal to SAS warning lamp (buzzer
interlocked). (S8AS lamp on and continu-
ous buzzer sounding)
When set to ON, outputs forcible opera-
tion signal to swing lock iamp.
(Swing lock lamp on)
{7y SPEED FAIL: When set to OFF or ON, outputs vehicle
speed controlier signal.
» OFF: Qutputs LOW signal irrespective
of vehicle speed.
e ON: OQutputs Hi signal irrespective of
vehicle speed.
if the vehicle is driven with this menu
turned OFF or ON, an error will be
stored to the vehicle speed controller.

(2) TILT SOL1:
(3) TILT SOL2:
(4) KNOB SOL:

(5) WARNING:

(6) LOCK LMP:

2. After tumning all items OFF or returning to NORMAL set-
ting, press MENU switch @) to return to “ANALYZER
MENU” screen.
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“4, DATA MANAGE”

This menu has DATA MENU for DIAG MEMORY and IN/OUT MONITOR. It can display saved data of DIAG
MEMORY and INJOUT MONITOR or erase them,

File numbers on “OPEN” and "DELETE" screens indicate the number displayed when the saving ends
normally, and the file number is displayed after processing it according to the following rules:

: Max. number
Saved to; File name of file
Manufacturing number of the opposite Example:
1 DIAG MEMORY SAS controller 800001 10
1 SWING Add "S” to the end of the manufacturing | Example:
CONTROL | number of the SAS controller. 800001S
-]
z 2 MAST Add "T" to the end of the manufacturing | Example:
NTROL ber of the SAS controtier, 800001T
5 INFOUT MONITOR E CONTROL | number of the controfier. Total: 20
8 3 ST. KNOB | Add "K"tc the end of the manufacturing | Example:
> CONTROL | number of the SAS controiier. 800001K
OTHER Add "O" to the end of the manufacturing | Exampie:
4 number of the SAS controller. 8000010

1. Select and enter "4. DATA MANAGE" on "ANALYZER
MENU" screen and have "FILE MENU/DATA MENU” dis-
played on the screen.

2. "DATAMENU" screen
Move the cursor to a desired menu on "DATA MENU"
using selector switch (1) and (@), enter it by pressing
MENU switch 3 and move to "DIAG DATA FILE” or “IN/
OUT DATAFILE.”

DATA ME
-1DIAG MEMOR
2IN/OUT MO

Yole

s N

7END

3. "DIAG DATAFILE” screen
"INJOUT DATA FILE" screen
(1) Select the menu using selector switch (1) and & and
press MENU switch (3) to determine the setting.
¢ OPEN: Moves to "FILE OPEN" screen. (Step 4)
o DELETE:
Moves to “FILE DELETE” screen. (Step 5)
e END:. Returns to "FILE MENU" screen.

2DELEDTE

LY PN
AN

7END

M
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o awnl

FILE OPEN

800025
800011
800044
800003
800107

(1/2)
800001

9 800038

_(l) 800008

1
2
2

8 800025T
0 BOG069S

1END

G .

GHININ

M

(L E- 1R

FILE NO3
800011

11223.3h
1223.3h
223.3h

23.3h
0.0h

(1/2)

42-1
41-1
421
41-1

AN

SN WON =L

FILE DELETE

800001
800025
800011
500044
800003
800107

(1/2)

el
A

-11END
AlLL

TEND
ALL DELETE

Ejf

4. "FILE OPEN" screen
(1) Select an item using selector switch ) and @.

o END: Returns to "DIAG DATA FILE” or "IN/OUT DATA
END FILE.”

Note:

The file name is displayed only when it is saved. If not
saved, only END is displayed.

(2) When entry is made using MENU switch (3), the screen
returns to "FILE.”

*FILE" screen

Saved data is displayed along with the file number and
name.

(3)

[Transfer of page]
Selector switch &

[End]
Press MENU switch @) to return to “FILE OPEN" screen.

5 'FILE DELETE" screen
(1) Select an item using selector switch ) and (3.

¢« ALLDELETE: Select this for totally erasing files dis-
played on all the pages of FILE DE-
LETE screen.
s END: Returns to "DIAG DATA FILE” or “IN/OUT DATA
FILE."
(2) Press MENU switch 3 to have a message displayed.
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(3) Select NorY using selector switch (1) and make entry
by pressing MENU switch @)
N: File delete can be cancelled.

FILEDELETE  ~ (1/2) QC
10800001 Y: Starts deletion. Operation ends when COMPLETE
% 38883215 { is displayed in the message column,
4 800044
2 500003 & @@ ) SP(;?::nMENU switch (@ to return to the FILE DELETE
“5. DATA"

This menu is used to display the part number of the SAS con-
troller, ROM part number and manufacturing number,

CONTROLLER NO (/1)

(1) | CONTROLLER NO
2 24210-23320-71-A

ROM NO
24295-23320-7%-A

(3) | SERIAL NO

800001

[Descriptions of display content]
(1} CONTROLLER NO.; Controlter part number,
(2) ROM NO.: ROM part number.
(3) SERIAL NO.: Controller manufacturing number.

NN

[End]
Press MENU switch 3 to return to "ANALYZER MENU."
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RE-SETTING
Re-setting can be also performed by using the hour meter and tilt knob switch on the vehicle. Using this

menu, re-setting can be made by monitoring the signal voltage of respective sensors on the screen.

RE-SETTING MENU Re-setting name Object sensor
1 TILT LEVEL RE-SETTINGTILT LEVEL Tilt angle sensor
2 CONT-LOAD RE-SETTING CONT-LOAD Tilt angle sensor and load sensor
3 TIRE RE-SETTING TIRE Tire angle sensor
4 SWING RE-SETTING SWING —

o "RE-SETTING” screen is also displayed for a specification that requires no re-setting on the part of the
vehicle. If re-setting is run on such a vehicie NG will be displayed on the screen.

SAS MENU
NALYZER

3CUSTOMIZE

7END

1
:
é

el

1)

7END

RE-SETTING MEN

2CONT-LOAD
3TIRE
4SWING

(2)

L ==
A

M
@

RE-SETTING
TILT LEVEL

TiLT 210V
MEMORY 2.20V

SET

(1)

B00

MENU (2)

3

TILT 2.10v
MEMORY 2.10V

0K

(3)

Operating Procedure

1. Select and enter "2. RE-SETTING” on "SAS MENU"
screen to have RE-SETTING MENU displayed on the
screen.

2. RE-SETTING MENU SCREEN

Move the cursor to a desired menu using selector
switch (1) and (2) and make entry using MENU switch
@.

Selecting and entering "END" returns to “SAS MENU"
screen.

3. "RE-SETTING" screen
TILT LEVEL

[Descriptions of display content]

TILT: Tilt angle sensor input voltage.

MEMORY: Tilt angle sensor re-setting value prior to
the re-setting. (Standard voltage for fork
automatic leveling control)

MEMORY: Re-setting value after running re-setting.
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RE-SETTING @
CONT-LOAD SET
(i TILT 2.30V
()| MEMORY 2.20V
3| LoAD  o0.80v
%43 MEMORY 0,90V GMENU
TILT 2,30V
)| MEMORY 230V OK
LOAD  0.80V
(5 MEMORY 0.80V OK
TIRE SET

M
@

3)

TIRE 1.90V
MEMORY  2.00V

TIRE 1.90V
MEMCRY 1.90V 0K

CONT.LOAD

(1) TILT: Tilt angle sensor input voltage.

(2) MEMORY: Tilt angle sensor resetting voltage before
resetting (standard voitage for forward tilt
restriction control).

(3) LOAD: Load sensorinput voltage.

(4) MEMORY: Load sensor re-setting value prior to the
re-setting.

(5) MEMORY: Re-setting value after running re-setting.

TIRE
(1} TIRE: Tire angle sensor input voltage.
{2y MEMORY. Tire angle sensor re-setting value prior
to the re-setting.
(3) MEMORY: Re-setting value after running re-setting.

1. Set the sensor to be re-set to the standard state. (Or
check that it is in the standard state.) (Read 15-21.)
2. Press SELECTOR switch (1) and excute re-setting.
OK: Re-setting complete under the indicated voltage.
NG: The signal voltage value is outside the re-setting
range. Check for sensor abnormality, harness dis-
connection and/or short-circuit. (Read Trouble-
shooting.)
3. Press MENU switch (3) in respective screens to return
to “RE-SETTING MENU" screen.
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_AMCAUTION

CAUTICH FOR OPERATION
THIS VEHICLE HAS SAS.

©)| 4| K,

1. HEAD THE ISTRUCTION MAHLME
M) ERACE HADROK
TO PESFORS QUFFECT DFERATON
A SFE FEFLCTIN WD HRHTERANCE.
1. 510P OPERTIEN B0 A0 TOMOTA DEMER
04 INSPECROY
WO (5 WRG LP (8 CEFLY B

TTESTER SET

T PN
A

SAS
1 ANALYZER
2RE-SETTING ,
3CUSTOMIZE = oo

7END

MENU

‘==

SINIe

When valic

TOMIZE 1/1 M QC
LTILT:CON: L)
2SWING W LOCK L
3 L @,

4 /1

8 L

6 ) e
When invalid

OPTION SET (CUSTOMIZE)
This menu is used for setting VALIDATION/INVALIDATION of
the mast forward tilt angle control.

Caution:
If CUSTOMIZE is changed, perform the maintenance of
the label for “CAUTION FOR OPERATION.”

Operating Procedure
1. Select and enter "1 SAS” in "“MAIN MENU" screen to
have "SAS MENU"’ displayed on the screen.

2. Select and enter "3 CUSTOMIZE” to have “CUSTOM-
IZE" displayed on the screen.

3. "CUSTOMIZE" screen

(1) Move the cursor to a desired item using selector switch
@ and set W/L using selector switch ().
e TILT CONT: Mast forward tilt angle control.
o SWING W LOCK: (Display only, not for actual ap-

plication)

o W: Valid control
e L: Invalid control

(2) Press MENU switch @) to return to the SAS MENU
screen.

4. Perform the maintenance of caution label
When respective controls are invalidated: Peel the per-
tinent valid indication off to change to the invalid indica-
tion.
When respective controls are validated: Replace the
caution label to change to the valid indication.
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TROUBLESHOOTING

@ Nothing appears on the screen.

Related Portion

SUS-ECU | cnadetz .

{IG)
g GN12 cnad-1 o 6lo g
2 St Ly 0l e =
red i [l 82 [eal B o)
[s] [
© CM44-3 13 <
VJI(ELGNDJ
CN 7 Gria4 Analyzer CN

Estimated causes:
(1) Incomplete contact of connector
(@ Defective analyzer harness {(power supply)
@ Defective plug-in analyzer

Check for disconnection of CN44 and analyzer NG Check the screer aft " "
connectors. > screen after making correction.
OK | NG
wneck 1 NG Defective h th hicl
Measure voltage betwean CN44-12 and CN44-3. efective harness on the venicle.
OK
Check 2: NG Defoct _—
Measure voltage between analyzers CN-1 and CN-13. erective analyzer narness.
OK

Defective plug-in analyzer.

Check 1: Measure voltage between CN44-12 and CN44.
Turn the key switch ON (with engine stopped)

Standard: CN44-12®-CN44-3©: 8~ 16V ERTWEL
i il [1eh] ) [z
Check 2: Measure voltage between analyzer CN-1 and analyzer CN-13. =
CN44 (REC)

Turn the key switch ON (with engine stopped)
Standard: Analyzer CN-1@®- Analyzer CN-13©: 8§~ 16V

HEEHOEEENE]
I EERERET D)

Analyzer CN (REC)
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com

@ Screen for data (DIAG MONITOR, voltage values and speed, etc.) does not display data.

Related Portion

SUS-ECU | cnad12 1
(18)
% ?(—3 é CiN1-2 CNdd-1 § g 6 § g §
5 g
Q CN44-3 i3 <
(E1, GND)
CN1 4” CNd4 Analyzer CN
Estimated causes
M Incomplete contact of connectors
@ Defective analyzer harness (communications)
@ Defective SAS controller
Check for the disconnection of CN44 and analyzer NG | Check the data indication after making
connector. | correction.
OK | NG
. NG . . .
Check continuity between CN44-1 and CN1. ¥ Defective harness on the vehicle side.
oK
Check 2: NG Defecti | h
Check continuity between analyzer CN-6 and CN44-1. | Deiective analyzer hamess.
oK
Connect the analyzer to other vehicle and check if the NG , ,
data is displayed. Defective plug-in analyzer,
OK

Defective SAS controller,

Check 1. Check continuity between CN44-1 and CN1-2.
Turn the key switch OFF and disconnect CN44 and CN1.
Standard: CN44-1 and CB1-2. Continuity shall exist

Check 2: Check continuity between analyzer CN-6 and CN44-1.
Turn the key switch OFF and disconnect analyzer CNand C
Standard: Analyzer CN-6to CN44-1. Continuity shall exist

I I = n n
[iz]3[a]sle 7o [2 e[ [1z]i3]
luhsh(iwha 19[ac]21]2223[24l25 25)

CN1(REC)

AT e e
Nd44. [iiefisliaisei7[isis2g

Anatyzer CN (REC)

S

ARGIBAE
la]s]  [ioji]jzg
349 [16[i7] 21

CN44 (REC)

T
B

E

85|32
HEREE
WG| iE[TE

R~z

CN44 (TAB)
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SAS is provided with the following
diagnosis function:

00
oy B0

<&

R

T -
.,,,%J e
N e

Shortpin

Display exampie of diagnosis memory

Py <
Lag
b

-

} Disptays E04 to E08.

N
<a| €F | -oon
1

] State with no memory

i
E
E

¢

DIAGNOSIS

When abnormality is detected with SAS sensors and switches,
SAS warning lamp starts blinking or is turned ON with the
sounding of the buzzer. Atthe same time, error codes (maxi-
mum 5 error codes for multiple errors) are displayed to the
hour meter.

The SAS controller stores these error codes and their time of
generation (in maximum ten memories). Displaying those er-
rors on the hour meter enables to check abnormality that has
occurred temporarily. When these error memory contents
are displayed on the analyzer (SST), further classified error
codes can be checked. (See page 15-48.)

Perform repair promptly by referring to a pertinent trouble-
shooting to the error code concerned.

How to display diagnosis memory

Note:

Turning the key switch ON {or starting engine) after re-
moving the DIAG MEMORY shotrt pin causes an error
(code 42) displayed and stored to the controller, for which
care should be taken.

1. Turn the key switch ON (or start engine).
2. Open the diag connector cover and remove the diag
memory short pin.

(1) Ten error codes and the corresponding hour meter
times are displayed sequentially from the latest one.

(2) If no error code memory exists, the error number is
followed with a blank space and the hour meter time
with a period only.

(3) Uponindicating tenth error code and generation time,
the dotted line appears to make separation and the
display starts again with the [atest error code in memory.

3. Instali the diag memcry short pin and close the diag con-
nector cover,

Note:

s Install position error may cause a controller failure,
for which care should be taken.

o Don’t substitute a short pin with other object.

4. Turnthe key switch OFF,
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TROUBLESHOOTING

Perform troubleshooting according to the troubleshooting by error code when an error code is displayed,
and according to the troubleshooting by phenomenon when no error code is displayed.

TROUBLESHOOTING BY ERROR CODE

Troubleshooting by error code is described below in the order of the error code. Perform troubleshooting
according to the procedure corresponding to each error code. When the plug in analyzer (SST) is available,
use the DIAG MEMORY and check the error code and perform troubleshooting accordingly.

List of Reference Pages for Error Codes and Sub Error Codes

Without analyzer (S8T) With analyzer {SST)

Error code Error description Page | Error code Error description Page
4 Resetling switch abnormality 15-50 41-1 Hesetting switch abnormality 15-50
42 DIAG switch abnormality 15-51 42-1 DIAG switch abrormality 15-51

51-1 Speed sensor open circuit 15-62
51 Speed sensor abnormality 15-52
51-2 Speed sensor short circuit 15-52
52-1 Yaw rate sensor open circuit 15-54
52 Yaw rate sensor abnormality 15-54 52.2 Yaw rate sensor short circuit 15-54
5.3 Yaw rate sensor neutral voltage 15-54
abriormality
54 Swing solenoid abnormality 15-55 54-1 Swing solenoid abnormality 15-55
61-1 Load sensor open circuit 15-59
61 Load sensor abnormality 15-59
61-2 Load sensor short circuit 15-59
62-1 Tilt angle sensor open circuit 15-65
62 Tilt angle sensor abnormality 15-65
62-2 Tilt angle sensor short circuit 15-65
63-1 Tiit lever switch simultaneous ON 15-69
Forward tilt switch short circuit for
- ‘ 15-69
63 Tilt lever switch abnormality 15-69 63-2 2 minutes
63-3 Backwgrd tilt switch short circuit 15.69
for 2 minutes
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15-49
Without analyzer {SST) With analyzer (SST)

Error code Error description Page | Errorcode Error description Page
64 Tiit solenoid No.1 abnormality 15-76 64-1 Tilt solencid No.1 abnormality 15-76
65 . . . 65-1 . . .

(~2000.11) Tilt solenoid No.2 abnormality 15-78 (~2000.11) Tilt sclenoid No.2 abnormality 15-78
66 Tilt angle _resettmg vaiue 15-80 66-1 Tt angle .resett;ng value 15.80

abnormality abnormality
Fork height switch abnormality Fork height switch abnormality
(When there is no fork height 15-81 (When there is no fork height 15-81
; i '3
67 switch) 67-1 switch)
Fork height switch abnormality 15.85 Fork height switch abnhormality 15-86
(When fork height switch is used) (When fork height switch is used)
71-1 Tire angle sensor open circuit 15-1
71 Tire angle sensor abnormality 15-91
71-2 Tire angle sensor short circuit 15-91
Steering wheet angle sensor 551
721 abnormality 1597
9.0 S;eermg r‘\tfheel angle sensor SS2 15.97
- Steering wheel angle sensor 15.07 abhormaiity
abrormatity Steering wheel angle sensor SSC | 15-97
723 abnormality
794 S}teerlng wheel angle sensoropen 15.97
circuit
73 Knob solercid abnormality 15104 73-1 Knob solenocid abnormatity 15-104
74 Tire angle_ resetting value 15107 241 Tire ang%g resetting vatue 15407
abnormaiity abnormality
AF-1 CPU abnormality e
AF-2 ROM abnormality e
(AF)" Controller abnormality —
AF-3 RAM abnormality —
AF-4 AD conversion abnormatity —
EF-1 EEPROM abnormatity -
EF Controlier abnormality —
EF-2 EEPROM abnormality .
Abnormat communication
F12 between controlter and hour 15108 e — —

meter

. The error code is stored in the SAS controller, and display by the hour meter is not made.

"2 Because of the error code output from the hour meter, it is not stored in the SAS controller and checking by the
analyzer fails.

3. Specification, "No fork height SW" has not been applied o your destination.



www.truck-freeworkshop.com

15-50

® Error Code 41 or 41-1 {Re-setting switch abnormality)

Related Portion

CN1-7 {SW1, Re-selting switch)

CN35-1

Controlter
TAB
REC

G123 (EQZ, SwW-GND}

Rec

CN35-1

Ch1

Estimated Causes:
{# Connector contact defect
@ Resetting connector harness defect
@ Controller defect

Errorcode 41 or 41-1

inspect connectors CN1 and CN35 for disconnection. %ﬁg—_ﬁ Error display check after correction.
OK ING
Inspection 1 NG
Inspect continuity between CN1-7 and CN35-1 and ree———3 | Harness defect.
between CN1-23 and CN35-1.
OK
Conftroller defect.
Inspection 1:
Continuity inspection between CN1 and CN35 _—
Turn the ignition switch OFF, and disconnect CN1 and CN35. [Feelals el s o fiaeh)
{1a]x516}17]: 8]1a{zel21{22]. ’dnlzsizs[
Standard: CN1 (REC)

CN1-7 ~ CN35-1: Continuity shall exist.
CN1-23 ~ CN35-1: Continuity shall exist.

o

CN35 (REC)
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15-51
® Error Code 42 or 42-1 (Diag. switch abnormaility)
Related Portion
CN1-6 (SW2, DIAGSW} CNda-23
Sharting pin
3 218
g o
a CN1-23 (E02, SW - GND) cNag22 | |
Ciit GNd4
Estimated Causes:
(1) Disconnected shorting pin
(@ Connector contact defect
(3@ DIAG connector harness defect
@ Controller defect
Error code 42 or 42-1
) . . . NG ) :
Inspect the shorting pin at CN44 for disconnection. >1 Error display check after correction.
OK I, ING
, . NG ) .
inspect the CN1 connector for disconnection. > Error display check after correction.
OK |, NG
Inspection 1 NG
Inspect continuity between CN1-6 and CN44-23 and >| Hamess defect
between CN1-23 and CN44-22.
OK l
Controller defect.
Inspection 1:
Inspect continuity between CN1 and CN44, _
Turn the ignition switch OFF and disconnect CN1 and CN44 shorting pin. T Eﬁ}slmﬂmaﬁsl
halis|ieli7ite !9]20[21[22[23!34251251
Standard: CN1 (REC)
CN1-8 ~ CN44-23: Continuity shall exist.
CN1-23 ~ CN44-22; Continuity shall exist. TEETWE6][E
7|(Bi9 [10]14] _23
23| (D [iE[7)[21) 2]

CN44 (REC)
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® Error Code 51 (Speed sensor abnormality)
® Error Code 51-1 (Speed sensor open circuit)
® Error Code 51-2 (Speed sensor short circuit)

Related Portion

CN2-4 {SPD +, speed sensar +) CH221 el

cnzs [SPD -, speed sensor - o222

Controller
TAB
REC
REC
AB
Speed sensor

Ch2

Estimated Causes:
(1) Connector contact defect
(2 Speedsensor harness defect
(3) Speed sensor defect
@ Controller defect

Error code 51

Inspect CN2 and CN22 connectors for disconnection or NG .

internal wetting. ——>| Check SAS lamp off after correction.
oK | NG

Inspection 1 NG

inspect continuity between harness CN2 and CN22 and *| Harness defect.

between the SPD+/SPD- line and frame.
OK

Inspection 2 NG

Inspect resistance between sensor CN22-1 and CN22-2 and » Speed sensor defect.

continuity between CN22-1 or CN22-2 and frame.

OK

i

Confroller defect,

Inspection 1:
Inspect continuity between harness CN2 and CN22 and between the SPD+/SPD-line and frame.

Turn the ignition switch OFF and disconnect CN2 and CN22.
Standard:

CN2-4 ~ CN22-1. Continuity shall exist.
CN2-5 ~ CN22-2: Continuity shall exist.

CN22-1 ~ CN22-2: No continuity. FERREERTE v

CN22-1~ Frame: No continui'ty.y e ik

CN22-2 ~ Frame: No continuity. CN2 (REC) CN22 (REC)
Inspection 2.

Inspect resistance between sensor CN22-1 and CN22-2 and continuity between CN22-1 or CN22-2 and
frame.

Turn the ignition switch OFF and disconnect CN22. et
Standard: =
Resistance between CN22-1 and CN22-2: 620 £ 60 Q2 (standard) CNZz2 (TAB)

CN22-1 ~ Frame: No continuity
CN22-2 ~ Frame: No continuity.
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Error code 51-1

Inspect for disconnection and internal wetting of the NG After correction, make sure the SAS lamp
3
CN2 and CN22 connectors. goes out.
oK NG
Inspection 1 NG H def
A ey
Inspect continuity between harness CN2 and CN22. amess defect.
OK
fnspection 2 NG
et

Make sure that speed indication corresponding to the
actual speed is made during traveling.

Speed sensor defect,

OKl

Controller defect.

Inspection 1.
Inspect continuity between CN2 and CN22.

Turn the ignition switch OFF and disconnect CN2 and CN22.

Standard:

CN2-4 ~ CN22-1: Continuity shall exist.
CN2-5 ~ CN22-2: Continuity shall exist.
CN22-1 ~ CN22-2: No continuity.

Inspection 2:

TR ]
{5 isls5 weliaalishs)

CN2 (REC)

CN2Z (REC)

Make sure that speed indication corresponding to the actual speed is made during traveling.

Connect all connectors, turn the ignoition switch ON (start the engine) and travel.

Analyzer: MAIN MENU — SAS MENU —» ANALYZER MENU — IN OUT MENU — SWING DATA

Standard:

Speed indication shall change depending on the traveling speed.

SWING DATA  {1/2)

YAW SEMSOR 2.50V
SPEED

0.0km/h

SWING SOL ON

SAVE

A
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Errorcode 51-2

Inspect for disconnection and internal wetting of the
CN2 and CN22 connectors.

OK

Inspection 1
Inspect continuity between harness SPD+/SPD~

line and frame.,
oK l
Inspection 2
Make sure that speed indication corresponding to the
actual speed is made during traveling.

OKl

Controller defect.

Inspection 1:

NG After correction, make sure the SAS lamp
goes out,
NG
NG
>t Harness defect.
NG
31 Speed sensor defact.

Inspect continuity between the harness SPD+/SPD- line and frame.

Turn the ignition switch OFF and disconnect CN2 and CN22.

Standard:
CN22-1 ~ Frame: No continuity.
CN22-2 ~ Frame: No continuity.

Inspection 2;

CN22 (REC)

Make sure that speed indication corresponding to the actual speed is made during traveling.

Connect all connectors, turn the ignoition switch ON (start the engine) and travel.

Analyzer: MAIN MENU —> SAS MENU — ANALYZER MENU — IN OUT MENU —> SWING DATA

Standard;

Speed indication shall change depending on the traveling speed,

@ Error code 52 (Yaw rate sensor abnormality)
® Error code 52-1 (Yaw rate sensor open circuit)
® Error code 52-2 (Yaw rate sensor short circuit)

SWING DATA  (1/2)
YAW SENSOR 2.50V
SPEED a.0km/h
SWING SOL  ON

SAVE

=
@AM

® Error code 52-3 (Yaw rate sensor neutral voltage abnormality)

Estimated Cause:
(D Controller defect
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® Error code 54 {Swing solenoid abnormality)
@ Error code 54-1 (Swing solenoid abnormality)

Related Portion

(SWN,
Swing solenaid)
CN1-25

Ch4-7

CNT-4

G111

REC
TAB

CN4d

Controlier
TAB
REC

TAB
REC

CN7-5

REC
TAB

CNtt.2

Cht i JZ'

CN7

Body grounding (E1, Body grounding}

CN11

Swing solenaid

Estimated Causes:
) Connector contact defect
(2 Swing solenoid harness defect
@ Swing solenoid defect
@ Dicde defect
B Controller defect

Error code 54

Inspect for disconnection and internal wetting of the
CN1, CN4, CN7, and CN11 connectors.

OK

NG

Inspection 1
After correction, make sure that the
SAS lamp goes out.

NG

A

Inspection 2
inspect continuity with the diode (between CN1-25 and frame),

oK l
inspection 3
inspect continuity between hamess CN1-25 and CN11-1, between
the SWN line and frame, and befween CN11-2 and frame.

OK l
fnspection 4
Resistance between sotenoid CN11-1 and CN11-2, and
inspect continuity between CN11-1 and frame.

OKl

Controller defect.

NG

NG

NG

—

A

Diode defect.

Harness defect.

Solenoid defect.
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inspection 1.
After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignoition switch on {start the engine).

Standard:

The SAS lamp shall not blink upon swing or slalom traveling (traveling that lights the lock lamp normally).
Caution:

Perform the traveling test carefully at a low speed.

Inspection 2:
Inspect continuity with the diode (between CN1-25 and frame). rEREhET Wh’"‘”“_"{; STTERS]
[1ahisliehi7]18[19]20]Z1]22] ~‘4]25|st
Turn the ignition switch OFF and disconnect CN1 and CN4. CNt (REC)
Standard:

CN1-25 (Digital circuit tester @) ~ Frame (Digital circuit tester @): No continuity.
CN1-25 (Digital circuit tester &) ~ Frame (Digital circuit tester @): Continuity shall exist.
CN1-25 (Analog circuit tester @) ~ Frame (Analog circuit tester @): No continuity.
CN1-25 (Analog circuit tester @) ~ Frame (Analog circuit tester ©): Continuity shall exist.

Inspection 3:
Inspect continuity between harness CN1-25 and CN11-1, between the SWN line and frame, and between
CN11-2 and frame,

Turn the ignition switch OFF and disconnect CN1 and CN11.

Standard: N —
CN1-25 ~ CN11-1: Continuity shall exist. FEIENEE DIV O E) O T )
CN11-1 (Digital circuit tester @) ~ Frame (Digital circuit tester ©): No continuity, LRl
CN11-1 (Analog circuit tester @) ~ Frame (Analog circuit tester @): No continuity. (REC)
CN11-2 ~ Frame: Continuity shall exist. Y
CN11-1 (Digital circuit tester @) ~ CN11-2 (Digital circuit tester ). No continuity.
CN11-1 (Analog circuit tester ©) ~ CN11-2 (Analog circuit tester @): No continuity. CN11 (REC)

Inspection 4:
Resistance between solenoid CN11-1 and CN11-2 and inspect continuity between CN11-1 and frame.

Turn the ignition switch OFF and disconnect CN11.

Standard:
CN11-1 ~ Frame: No continuity. p
Resistance between CN11-1 and CN11-2: Approx. 6 2 (20°C). \

CN11 (TAB)
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Error code 54-1

inspect for disconnection and internal wetting of the NG Inspection 1
e —Y .
CN1, CN4, CN7, and CN11 connectors. After correction, make sure that the
OK SAS lamp goes out.
) NG
Inspection 2 NG ,
Inspect continuity with the diode (between CN1-25 and frame). > | Diode defect.
OK
Inspection 3
Inspect continuity between harness CN1-25 and CN11-1, NG Hamess defect
between the SWN line and frame, and between CN11-2 and '
frame.
OK J’
Inspection 4 NG ‘
———3>1 Solenoid defect.

Resistance between solenoid CN11-1 and CN11-2 and
inspect continuity between CN11-1 and frame.

oxl

Controller defect,

Inspection 1;

After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignition switch ON (stop the engine).

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

Standard:

The SAS lamp shall not blinkupon returning to the ANALYZER MENU by setting the SWING SOL to ONH
(for 1 second or more) and OFF (for 1 second or more).

ACYIVE TEST (1/2)

ISWING: SOL] QN
TILT ~ S0L1

TLT SQL2 ¥
KNCB SO%

l

Return to the ANALYZER MENU.

8
8
e
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Inspection 2:
Inspect continuity with the diode (between CN1-25 and frame).

PR "
L2345 6 [7 s e ioliifiziist

Turn the ignition switch OFF and disconnect CN1 and CN4. 8 5 5 0 5 ] 2 R PR
CN1 (REC)

Standard:

CN1-25 (Digital circuit tester @) ~ Frame (Digital circuit tester @): No continuity.

CN1-25 (Digital circuit tester @) ~ Frame (Digital circuit tester ®): Continuity shall exist.
CN1-25 (Analog circuit tester ©) ~ Frame (Analog circuit tester @): No continuity.
CN1-25 (Analog circuit tester @) ~ Frame (Analog circuit tester ©): Continuity shall exist.

inspection 3
Inspect continuity between harness CN1-25 and CN11-1, between the SWN line and frame, and between

CN11-2 and frame.
Turn the ignition switch OFF and disconnect CN1 and CN11.

Standard:

CN1-25 ~ CN11-1: Continuity shall exist,
CN11-1 (Digital circuit tester @) ~ Frame (Digital circuit tester ©): No continuity.  [FIEE[Eel7 e[z
CN11-1 (Analog circuit tester ©) ~ Frame (Analog circuit tester ®): No continuity,  iszienskoeizzplek)

CN11-2 ~ Frame: Continuity shall exist. CN1(REC)
CN11-1 (Digital circuit tester @) ~ CN11-2 (Digital circuit tester ©): No continuity. o
. e ~ - i , ) -
CN11-1 (Analog circuit tester @) ~ CN11-2 (Analog circuit tester ®): No continuity.
CN11 (REC)

Inspection 4.
Resistance between solenoid CN11-1 and CN11-2 and inspect continuity between CN11-1 and frame.

Turn the ignition switch OFF and disconnect CN11.

Standard: D
CN11-1 ~ Frame: No continuity. \

Resistance between CN11-1 and CN11-2; Approx. 6 2 (20°C). CNT1 (TAB)
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15-569

® Error code 61 {Load sensor abnormality)
@ Error code 61-1 {Load sensor open circuit)
@ Error code 61-2 (L.oad sensor short circuit)

Related Portion

CN1-1{5PRS, Load sensor power} CN3-1 CN26-3
& GN1-18 (PRES, Load sensor) y 5
% g é gad $enso g ;ug CN3-2 CN26-2 § :‘fﬂ §
u CN1-22 (E01, Sensor GNDY) EN3-5 CN26-1 §
N1 CN3 CcN26 —n
Estimated Causes:
(1) Connector contact defect
(2> Load sensor harness defect
@ Load sensor defect
@ Controller defect
&rror code 61
inspect for disconnection of the NG ,| After correction, check SAS lamp
CN1, CN3, and CN26 connectors. indication.
OK NG
Inspect for internal wetting ofthe | NG | After correction, check SAS lamp
CN1, CN3, and CN26 connectors. indication,
OK NG
Inspection 1 NG | Inspection2 NG
Inspect continuity between CN1 ?| Inspect continuity between CN1 Harness defect.
and CN26. and CN3,
OK OK
Replace the load sensor then Inspection 3 NG H
- >l Harness defect,
check SAS lamp indication. tnspect continuity between CN3
and CNZ26.
NG OK
Controller defect. CN3 connector defect.
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15-60

Inspection 1:
Inspect continuity between CN1and CN26.

Turn the ignition switch OFF and disconnect CN1 and CN26.
Standard:

CN1-1 ~ CN26-3: Continuity shall exist.
CN1-18 ~ CN26-2: Continuity shall exist.

CN1-22 ~ CN26-1: Continuity shall exist. . =T o

CN1-1 ~ CN1-18: No continuity. LLlziaiisiel s ooz

CN1-1 ~ CN1-22: No continuity. R

CN1-18 ~ CN1-22: No continuity. CN1(REC) CN26 (REC)
Inspection 2:

Inspect continuity between CN1 and CN3.
Turn the ignition switch OFF and disconnect CN1 and CN3.
Standard:

CN1-1 ~ CN3-1: Continuity shall exist.
CN1-18 ~ CN3-2: Continuity shall exist.

CN1-22 ~ CN3-5: Continuity shall exist. BBDE ﬁ T

CN1-1~CN1-18: No continuity. falislieli7[is[:azol21 99{?134{25{55'

CN1-1~CN1-22: No continuity. CN1 (REC) T

CN1-18 ~ CN1-22: No continuity. CN3 (TAB)
Inspection 3;

Inspect continuity between CN3 and CN26.
Turn the ignition switch OFF and disconnect CN3 and CN26.

Standard:

CN3-1 ~ CN26-3: Continuity shall exist.

CN3-2 ~ CN26-2: Continuity shall exist. o

CN3-5 ~ CN26-1; Continuity shalf exist. 0000 qah
CN3-1 ~ CN3-2: No continuity. 0000

CN3-1 ~ CN3-5: No continuity.

CN3-2 ~ CN3-5: No continuity. CN3(REC) CON26 (REC)
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15-61

Error code 61-1

OK

Inspect for disconnection of the NG | After correction, check SAS lamp
CN1, CN3, and CN26 connectors. indication.

OK NG
Inspect for water entry into the NG After correction, check SAS famp
CN1, CN3, and CN26 connectors, indication.

OK NG
Inspection 1
Inspect continuity between CN1
and CN26.

NG
Inspection 2 NG
inspect continuity between CN1 ¥ Harness defect.
and CN3.

OK
Inspection 3 NG
Inspect continuity between CN3 » Harness defect.
and CN26.

OK

»| CN3 connector defect.

Inspection 4
Inspect the voltage of the load NG

sensor when the mast is in each
status.

OK

W

Controlier defect.

Lead sensor defect.
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15-62

Inspection 1:
Inspect continuity between CN1 and CN26,

Turn the ignition switch OFF and disconnect CN1 and CN26.

Standard:

CN1-1~ CN26-3: Continuity shall exist.

CN1-18 ~ CN26-2: Continuity shall exist. .

CN1-22 ~ CN26-1: Continuity shall exist. !14 25{36 4}2;};@!; agmn!mué% @60)

CN1-1~ CN1-22: No continuity, i e =

CN1-18 ~ CN1-22: No continuity. CN1{REC) CN26 (REC)
Inspection 2:

Inspect continuity between CN1 and CN3.

Turn the ignition switch OFF and disconnect CN1 and CN3.

Standard:

CN1-1 ~ CN3-1; Continuity shall exist.

CN1-18 ~ CN3-2: Continuity shall exist.

CN1-22 ~ CN3-5: Continuity shall exist. o BT . P

ON1-1 ~ CN1-22: No continuiy bt fheto s @*ﬁ@*@

- -22: No continuity. N1 REC) =

Inspection 3: CN3 (TAB)

Inspect continuity between CN3 and CN26.

Turn the ignition switch OFF and disconnect CN3 and CN26.

Standard:

CN3-1 ~ CN26-3; Continuity shall exist.

CN3-2 ~ CN26-2: Continuity shalf exist. o v D _

CN3-5 ~ CN26-1: Continuity shall exist. R T 000

CN3-1 ~ CN3-5: No continuity. 0000 -

CN3-2 ~ CN3-5: No continuity. CN3(REC) CN2§ (REC)

Inspection 4:
Inspect the voltage of the load sensor when the mast is in each status

Turn the ignition switch ON (start the engine).

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

Standard:
Load value

Fully lowered state (with the lift cylinder pressure released):
0.10to 1.00V

Relief state at the uppermost end:
35t048V

MAST DATA

TILT 2,20V
CONT 2.20v
LEVEL 2.20V

LOAD 0.90(0.80

TILT QLY ON

S0L2 OFF

(172}

:

SAVE

=
A
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15-63

Error code 61-2

OK

Inspect for water entry to the

inside of the CN1, CN3, and CN26

connectors.

NG

OK

After correction, check SAS lamp
indication,

NG

A

Inspection 1
Inspect continuity between CN1
and CN26.

NG

inspection 2
Inspect continuity between CN1
and CN3.

NG

v

OK

Inspection 3
Inspect continuity between CN3
and CN26.

NG

Harness defect.

oK

Ny

Harness defect.

v

Inspection 4

Inspect the voltage of the load
sensor when the mast is in each
status.

NG

CN3 connector defect,

OK

Controller defect.

\

Load sensor defect.
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Inspection 1:
Inspect continuity between CN1 and CN26.

Turn the ignition switch OFF and disconnect CN1 and CN28.

Standard: hT ‘:‘H T
. L il2[3|4]5]6]7]8 8 ponilizna
CN1-1 ~ CN1-18: No contmulty. h4pi5e[17):a[18;20}21 22]za724[25 28]
CNT{REC)
Inspection 2:

Inspect continuity between CN1 and CN3.

Turn the ignition switch OFF and disconnect CN1 and CN3.

Standard: o U |1
CN1-1 ~ CN1-18: No continity, btetal shtelm e
CN1 (REC)
inspection 3:
inspect continuity between CN3 and CN26.
Turn the ignition switch OFF and disconnect CN3 and CN26.
Standard: G__DAG_QA%Q
CN3-1 ~ CN3-2: No continuity. BOGO
CN3 (REC)

Inspection 4.
Inspect the voltage of the load sensor when the mast is in each status.

Turn the ignition switch ON (start the engine).

Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU -»> MAST DATA

Standard:
Load value
Fully lowered state (with the lift cylinder pressure released): MaSTORA ] |
0.10t0 1.00 V "I 20w ks
Relief state at the uppermost end: i gﬁm%ﬁniv
3.5t04.8V S0L2 OFr e
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15-65

® Error code 62 (Tilt angle sensor abnormality)

® Error code 62-1 (Tilt angle sensor open circuit)
©® Error code 62-2 (Tilt angle sensor short circuit)

Refated Portion

CN1-14 (5MA, Tilt angle sensor power) CN27-1
5
B 2
2L -17 (MA, Tiit I " )
= Q (ua CN1-17 ¢ ' it angle sensor) CN27-2 8 % 8
= i |k 2
< [
IS (4]
CN1-22 (E01, Sensor GND) CN27-3 2

CHN1 CN27

Estimated Causes:
@) Connector contact defect
@ Tilt angle sensor harness defect
@ Tilt angle sensor defect
@ Controller defect

Errorcode 62

inspect the tilt angle sensor for disconnection
from the link and damages.

NG

After correction, check SAS lamp indication.

OK

h 4

NG

Pa
<

hd

tnspect for connector disconnection between
CN1 and CN27,

NG

| After correction, check SAS lamp indication.

OK

NG

A)

Inspect for water entry into the connector
betwaen CN1 and CN27.

NG

] After correction, check SAS lamp indication.

oK

NG

v

Inspecticn 1
Inspect continuity between CN1 and CN27.

NG

N

Harness defect.

OK

~

Inspection 2
Inspect the tilt angle sensor.

NG

v

OK

Controller defect.

Tilt angle sensor defect.
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15-66

Inspection 1:
Inspect continuity between CN1 and CN27.

Turn the ignition switch OFF and disconnect CN1 and CN27.

Standard:

CN1-14 ~ CN27-1: Continuity shall exist,
CN1-17 ~ CN27-2: Continuity shall exist.
CN1-22 ~ CN27-3: Continuity shall exist.
CN1-14 ~ CN1-17: No continuity.
CN1-14 ~ CN1-22: No continuity.
CN1-17 ~ CN1-22: No continuity.

inspection 2:

Inspect the potential change upon tilt operation.

i . == o

[1]z[sfa[5[s[7 e ToTichiTtizia]

l14lis]16]17[18]19]2027]22] 23} 2] 25 28]
br

G

CN27 (REC)

CN1 (REC)

Remove the tilt angle sensor and perform re-setting after installing the tilt angle sensor.

Standard:

Measure resistance between tilt angle sensor terminals.

CN27-1 ~ CN27-3: 1.5 k(2 0.3 k2

CN27-2 ~ CN27-3: 0 k(2 when the sensor lever is free:
1.5 kQ = 0.3k2 when the sensor lever is in full stroke:

Error code 682-1

Inspect the tilt angle sensor for disconnection
from the link and damages.

G0

CN27 (TAB)

OK

NG

faspect for connector disconnection between
CN1 and CN27.

NG

OK |

Inspect for water entry into the CN1 and CN27
connectors.

OK

NG

hd

Inspection 1
Inspect continuity between CN1 and CN27,

OK |

inspection 2

inspect the potential change upon tilt operation.

NG | After correction, check SAS lamp
"] indication.

NG | After correction, check SAS lamp
’| indication.

NG After correction, check SAS lamp

indication.
NG, Harness defect.
NG

OK

~

Controller defect.

W

Tilt angle sensor defect,
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15-67

Inspection 1;
Inspect continuity between CN1 and CN27.

Turn the ignition switch OFF and disconnect CN1 and CN27.

Standard:
CN1-14 ~ CN27-1: Continuity shall exist.
CN1-17 ~ CN27-2: Continuity shall exist. P 1 —— 1 <[
CN1-14 ~ CN1-22: No continuity. B A aao)
CN1-17 ~ CN1-22: N tinuity. )

O Continwity N1 (REC) CN27 (REC)

Inspection 2:
Inspect the potential change upon tilt operation.

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

The tilt value shall be 0.1 ~ 4.8 V when the mast is tilted fully backward from the full forward position. The
value shall rise as the mast is tilted backward.

MAST DATA  (1/2)

SAVE QC
TILT 2.20V
CONT 2.20V l’
LEVEL 2.20V v

LOAD  0.90(0.80
TiLF SQLT QN
0Lz OFF (@
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15-68

Error code 62-2

NG

NG

NG

Inspect the tilt angle sensor for discannection NG After correction, check SAS lamp
from the link and damages. indtcation.

OK
Inspect for connector disconnection between NG After correction, check SAS lamp
CN1 and CN27. indication.

OK |,
inspect for water entry into the CN1 and CN27 NG After correction, check SAS lamp
connectors. indication.

OK |
Inspection 1 NG H defect
Inspect continuity between CN1 and CNZ27. arness detect.

OK
Inspection 2 NG

Inspect the potential change upon tiit operation.

OK

Controller defect.

Inspection 1:

Inspect continuity between CN1 and CN27.

Tilt angle sensor defect.

Turn the ignition switch OFF and disconnect CN1 and CN27.

Standard:
CN1-22 ~ CN27-3: Continuity shall exist.
CN1-14 ~ CN1-17: No continuity.

Inspection 2:

inspect the potential change upon tilt operation.

Turn the ignition switch ON (start the engine).

bz

{1[zf3[4i5 e]7][s[ofto]11]12

0
13|

26)

[tahsheli7iialig]zol21{22]25(24]25
tr

feeo)

CN1 (REC)

CN27 (REC)

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

Standard:

The tilt value shall be 0.1 ~ 4.8 V when the mast is tilted fully backward from the full forward tilt position.

The value shall rise as the mast is tilted backward.

MAST DATA  {1/2

TILT 2.20V
CONT 2.20V
LEVEL 2,29V
LOAD 0,90(0.50}Y
TLT 50LY OH
S0L2 COFF

! SAVE

o8

8

i
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15-69
@ Error code 83 (Tilt lever switch abnormality)
@ Error code 63-1 (Both tilt lever switches ON at the same time)
® Error code 63-2 (Forward tilt switch 2-minute short circuit)
® Error code 63-3 {(Backward tilt switch 2-minute short circuit)
Related Portion
CN1-1¢ (MF, Tilt lever SW1 (forward)) CN34-1
Ferward
CN34-2 tilt switch
1]
L E
kS CN1-@ (MR, Titt fever SW2 (backward)) T oNas-z
Backward
CN1-23 (E02, SW - GND) CN34-4 | tilt switch
CN1 CN34
Estimated Causes:
(1) Connector contact defect @) Backward tilt switch defect
(@ Tilt switch harness defect (& Tilt switch mounting defect
@ Forward tilt switch defect ® Controller defect
Errorcode 63
inspect for water entry into the CN1 and CN34 NG | After correction, check SAS lamp
connectors. indication.”
OK | NG
fnspection 1 NG |
Inspect continuity through the tilt lever switch wiring. Controller defect.
OK l
Inspection 2 OK | Inspection 3
fnspect continuity through the tilt lever switch anly | Inspect continuity between CN1 and CN34,
mounted n hicle).
{mounted on the vehicle) oK NG
NG
Inspection 4 NG
Inspect continuity through the tilt lever switch only Harmess defect.
(removed from the vehicle).
oK
4 > CN34 connector defect.
Tilt lever switch mounting defect.

b

Tilt lever switch abnormality.

* After the ignition switch is turned ON, make sure that the SAS lamp is lit upon tilting forward and backward.
Make sure that the 2-minute waiting SAS lamp blinks when the tilt lever is on the neutral position.
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Inspection 1.

Inspect continuity through the tilt lever switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:

. y ==

n_

{iz7aa[s e[ Te[shelaz]3]

[13]35{16[1 7[18[19]=0[21[22}23]241 2526}
o tr

CN1 (REC)

Lever at neutral position

Lever at forward {ilt
position

Lever at backward tilt
position

CN1-10 ~ CN1-23

No continuity.

Continuity shall exist.

No continuity.

CN1-9 ~CN1-23

No continuity.

No continuity.

Continuity shaff exist.

Inspection 2:

Inspect continuity through the tilt lever switch only (mounted on the vehicle).

Turn the ignition switch OFF and disconnect CN34.

Standard:

CN34 (TAB)

Lever at neutral position

Lever at forward tilt
position

Lever at backward tilt
pesition

CN34-1 ~ CN34-2

No continuity.

Continuity shali exist.

No continuity.

CN34-3 ~ CN34-4

No continuity.

No continuity.

Continuity shall exist.

Inspection 3.

Inspect continuity between CN1 and CN34.

Turn the ignition switch OFF and disconnect CN1 and CN34.

Standard:

CN1-10 ~ CN1-9: No continuity.
CN1-10 ~ CN1-23: No continuity.
CN1-9 ~ CN1-23: No continuity.

Inspection 4:

. . i n

[1]2]2]als sl7is}a tof11i2]s3]

|14 151611 7]18}15f20]21]22[23]24{25]26}
Ir

CN1 (REC)

CN34 (TAB)

Inspect continuity through the tilt lever switch only (removed from the vehicle).

Turn the ignition switch OFF and disconnect CN34,

Standard:

» Upper side switch (switch on the top when mounted on the vehicle)

Switch free

Switch depressed

CN34-1 ~ CN34-2

Continuity shall exist.

No continuity.

s Lower side switch (switch on the bottom when mounted on the vehicle)

Switch free

Switch depressed

CN34-3 ~ CN34-4

Continuity shail exist.

No continuity.
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16-71

Error code 63-1

Inspect for water entry into the
CN1 and CN34 connectors.

NG

I indication.*

After correction, check SAS lamp

OK | | NG
Inspection 1 ok | Inspection 5 OK
inspect continuity through the tilt » Inspect the switch output upon til¢ > Controller defect.
lever switch wiring. lever operation.
NG NG
»| CN1 connector defect.
Inspection 2 oK Inspection 3 NG

Inspect continuity through the tilt
tever switch only {(mounted on the
vehicle).

v

NG

inspection 4
Inspect continuity through the tilt
lever switch only (removed from
the vehicle).

NG

Harness defect.

Inspect continuity between CN1
and CN34,

OK

hd

CN34 connector defect.

OK

v

Tilt lever switch mounting defect.

Tilt lever switch abnormality.

ot

* After the ignition switch is turned ON, make sure that the SAS famp is lit upon tilting forward and backward.

Inspection 1.

Inspect continuity through the tilt lever switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:

Vs Fu n
INBARBEEBNEEE
11415{1537&3 192021}z (zal24125126]

CN1 (REC)

Lever at neutral position

l.ever at forward tilt
nosition

Lever at backward tilt
position

CN1-10 ~ CN1-23

No continuity.

Continuity shall exist.

No continuity.

CN1-9 ~ CN1-23

No continuity,

No continuity.

Continuity shall exist.

Inspection 2:

Inspect continuity through the tilt lever switch only (mounted on the vehicle).

Turn the ignition switch OFF and disconnect CN34.

Standard:

CN34 (TAB}

Lever at neutral position

Lever at forward tilt
position

Lever at backward til§
position

CN34-1 ~ CN34-2

No continuity,

Continuity shall exist.

No continuity.

CN34-3 ~ CN34-4

No continuity.

No continuity.

Continuity shall exist.
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Inspection 3.

Inspect continuity between CN1 and CN34.

Turn the ignition switch OFF and disconnect CN1 and CN34.

Standard:

CN1-10 ~ CN1-9: No continuity.
CN1-10 ~ CN1-23: No continuity.
CN1-9 ~ CN1-23: No continuity.

Inspection 4.

||

R n T
[ilzlala]s 67 [8iotofi[2]13]

{:a]ishrehi71a]19[z0l21|22]23]24[25]26]
tr

Inspect continuity through the tilt lever switch only (removed from the vehicie).

Turn the ignition switch OFF and disconnect CN34,

Standard:

¢ Upper side switch (switch on the top when mounted on the vehicle)

CN1 (REC)

CN34 (TAB)

Switch free

Switch depressed

CN34-1 ~ CN34-2

Continuity shall exist.

No continuity.

» Lower side switch (swiich on the bottom when mounted on the vehicle)

Switch free

Switch depressed

CN34-3 ~ CN34-4

Continuity shall exist.

No continuity.

Inspection 5:

inspect the switch output upon tilt lever operation.

Turn the ignition switch ON (stop the engine).

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

Standard:
Lever at neutral positicn Lever tilted forward Lever tilted backward
Forward tilt OFF ON OFF
Backward tilt OFF OFF ON

MAST DATA  (1/2)

TiLY FWD
D

§W22 OFF

BW! QFF
0 1CIFF l

KNOB
HEIGHT gw

SAVE
OFF

ON
W21 OFF

B A
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15-73

Error code 63-2

Inspect for water entry into the

NG

.| After correction, check SAS lamp

CN1 and CN34 connectors. indication,**
OK | NG
h.
Inspection 1 OK Inspection oK
Inspect continuity between CN1- > Inspect the switch output when the >} Controller defect.
10 and CN1-23. tilt tever is at the neutral position,
NG NG
>| CN1 connector defect.
Inspection 2 OK | Inspection 3 NG
Inspect continuity between CN34- 7| Inspect continuity between CN1- >»| Harness defect.
1and CN34-2. 10 and CN1-23 {(harness only).
NG OK
>| CN34 connector defect.
Inspection 4
NG

Inspect continuity through the tilt
lever switch only (removed from
the vehiclg).*

OK

v

Tilt lever switch mounting defect.*2

1 Tilt lever switch abnormality.

*1: Make sure that the 2-minute waiting SAS lamp blinks when the tilt lever is at the neutral position.
2. This tilt lever switch is the upper switch among two switches mounted on the second spool of the controt

valve,

Inspection 1.

Inspect continuity between CN1-10 and CN1-23.

Turn the ignition switch OFF and disconnect CN1.

Standard:

CN1-10 ~ CN1-23: No continuity.

Inspection 2:

By n
(712734 56 [7Ta [s hoji]iz]sa]
[14115]16]1 7i18[19}20l2 s22[20;24]25]26]

CN1 (REC}

Inspect continuity between CN34-1 and CN34-2. (Inspect on the connector at the tilt switch side.)

Turn the ignition switch OFF and disconnect CN34.

Standard:

CN34-1 ~ CN34-2: No continuity.

Inspection 3:

Inspect continuity between CN1-10 and CN1-23 (harness only).

Turn the ignition switch OFF and disconnect CN1 and CN34.

Standard:

CN1-10 ~ CN1-23: No continuity.

PR a_n

Frr2Ta 4567 [e o fioi]r2[s3}

[rdi15]t6[17]18[19]20]21122f2a]24]25]28}
o r

CN1 (REC)
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16-74

Inspection 4:
Inspect continuity through the tilt lever switch only (removed from the vehicle).

Turn the ignition switch OFF and disconnect CN34,

Standard: —
e Upper side switch {switch on the top when mounted on the vehicle) CN34 (TAB)
Switch free Switch depressed
CN34-1 ~ CN34-2 Continuity shall exist. No continuity.
nspection 5;

Inspect the switch output when the tilt lever is at the neutral position.
Turn the ignition switch ON (stop the engine).

Analyzer: MAIN MENU - SAS MENU -»> ANALYZER MENU —» IN OUT MENU — MAST DATA

Standard:
FORWARD OFF when the tilt lever is at the neutral position WASTORTA (81| oy (ﬁ
TILT FWD QFF
Error code 63-3 HEIGE‘F’ ESBMSF?DN ‘ ({:
SW2t OFF
SW22 OFF @
inspect for water entry into the NG | SAS lamp indication check after
CN1and CN34 connectors. correction.™
oK | | NG
fnspection 1 ok | Inspection 5 OK
Inspect continuity between CN1-9 »| Inspect the switch output with the >t Controller defect.
and CN1-23. tilt lever in the neutral position.
NG NG
» CN1 connector defect,
Inspection 2 OK | Inspection 3 NG
tnspect continuity between CN34-3 "1 Inspect continuity between CN1-9 > Harness defect.
and CN34-4. and CN1-23. {Individual harness
NG inspection).
OK .| CN34 connector
Inspection 4 "| abnormality,

Inspect continuity of the tilt lever
switch alone (after remaoval from
the vehicle).*?

OK

Tiit lever switch installation
defect.*?

NG

-

Tilt lever switch abnormaiity.

* Wait for 2 minutes with the tilt lever in the neutral position, and check if the SAS lamp blinks.
*2: This tilt lever switch is the lower one out of two switches in stalled on the second spool of the control

valve,
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inspection 1: ==
Inspect continuity between CN1-9 and CN1-23. RN EEETe e mhTeh
I :shsiwhs 19]20|21|22[23Lz4[25|25|
Turn the ignition switch OFF and disconnect CN1. CN1 (REC)
Standard:

CN1-9 ~ CN1-23: No continuity.

inspection 2
Inspect continuity between CN34-3 and CN34-4. (Inspect on the connector at the tilt switch side.)

Turn the ignition switch OFF and disconnect CN34.

Standard:
CN34-3 ~ CN34-4: No continuity.

CNSTAB)

Inspection 3.
Inspect continuity between CN1-9 and CN1-23 (harness only).

oot B _.n

[ 123 s]5 6] 7 e[ e rojri]te]sa}

haf1s]iei17]18}19 202 1]22]28[24]25]26]
tr

CN1 (REC)

Turn the ignition switch OFF and disconnect CN1 and CN34.

Standard:
CN1-9 ~ CN1-23; No continuity.

Inspection 4:
Inspect continuity of the tilt lever switch alone (after removal from the vehicle).

Turn the ignition switch OFF and disconnect CN34.

Standard:

Lower switch (switch on the lower side when installed on the vehicle) CN34 (TA8)
Switch in free state Switch in pressed state
CN34-3 ~ CN34-4 Continuity shall exist. No continuity.
Inspection 5:

Inspect the switch output when the tilt lever is at the neutral position.

Turn the ignition switch ON (engine in stopped state)

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

Standard:
BACKWARD OFF state when the tiit lever is in the neutral position,

MASTDATA  (112)] gpue (ﬁ»
T EWD  OFF
sWh  OFF J'
KNOB OFF
HEIGHT SW1 ON
SW21 OFF
SW22 OFF ME



www.truck-freeworkshop.com

15-76

® Error code 64 (Tilt solenoid No.1 abnormality)
@ Error code 64-1

Related Portion

Tilt
Solenoid
CN1-13 {TLT1, Tilt solenoid1}) CNt2-1 No. 1
3 mlo Olm
g = |
8 CN1-24 (E1. Main GND) CN12-2
CN1 CN12
Estimated Causes:
(1 Connector contact defect @ Tilt solenoid No.1 defect
(@ Tilt solenoid No.1 harness defect @ Controller defect
Error code 64 « 64-1
Make sure that the SAS lamp blinks NG | Make sure that the SAS lamp blinks when the tilt
immediately after the key is turned on. lever is operated after the key is turned on.
OK | OK
K
' ' NG
Inspect for disconnection of the CN1 and ———| After correction, check SAS lamp indication.
CN12 connectors.
oK | | NG
' NG
Inspect for water entry into the CN1 and »| After correction, check SAS lamp indication.
CN12 connectors.
oK | | NG
i oK
Inspectlon.? »| Controller defect,
Inspect resistance through
the tilt solenoid No.1 wiring.
NG ;
OK | Inspection3 NG| Harness defect
> Inspect continuity between OK
CN1 and CN12.
Inspecticn 2
Inspect resistance through the tilt NG CN12 connector defect.
solenoid No.1 only. Solencid defect.
NG
Inspection 4 >| Harness defect.
Inspect continuity between the tilt OK

i

Controller defect.

"I solenoid No.1 + line and power
(12 V) line,




www.truck-freeworkshop.com

15-77

inspection 1.

Inspect resistance through the tilt solenoid No.1 wiring.

Turn the ignition switch OFF and disconnect CN1. Rl i}l‘i}lﬂ%ﬂ%’

CN1 (REC)

Standard:

CN1-13 (Digital circuit tester @) ~ CN1-24 (Digital circuit tester @): Resistance Approx. 10 Q

CN1-13 (Analog circuit tester ©) ~ CN1-24 (Analog circuit tester @®): Resistance Approx. 10 Q
Inspection 2: g

. . . ¢

Inspect resistance through the tilt solenoid No. 1 only. ‘

Turn the ignition switch OFF and disconnect CN12, CN12 (TAB)

Standard:

CN12-1 (Digital circuit tester @) ~ CN12-2 (Digital circuit tester ©). Resistance Approx. 10 O

CN12-1 (Analog circuit tester ©) ~ CN12-2 {(Analog circuit tester @) Resistance Approx. 10 Q
Inspection 3:

Inspect continuity between CN1 and CN12.

Turn the ignition switch OFF and disconnect CN1 and CN12.

Standard:

CN1-13 ~ CN12-1: Continuity shall exist. =1 E > oy

CN1-24 ~ CN12-2: Continuity shall exist. hetishefhatima s

CN1-13 ~ CN1-24. No continuity. CN1 (REC) CN12 (REC)
Inspection 4:

Inspect continuity between the tilt solenoid No.1 + line and power (12 V) line.

Turn the ignition switch OFF and disconnect CN1.

|1' 213' 435 s]?]a]shoﬂmzﬁal
{1a]15i18l1 7lief19}20{21}22[23124[25726)
Standard: o CN1 (REC)
CN1-11 ~ CN1-13: No continuity.
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@ Error code 65 (Tilt sclenoid No.2 abnormality) (~ 2000.11)
® Error code 65-1 (~ 2000.11)

Related Portion

Tilt
sclenoid
CN1-12 (TLT2, Tilt solenoid 2) ON13-1 No.2
k) m| O O m
s |E|R 3
38 CN1-24 (E1, Main GND} ON13-2
CN1 CN13
Estimated Causes:
1) Connector contact defect @ Tilt solenoid No.2 defect
@ Tilt solenoid No.2 harness defect @ Controller defect

Error code 65 « 65-1

Make sure that the SAS lamp blinks when the tilt
YES | Make sure that the SAS lamp blinks NO | lever backward operation is performed with the mast
immediately after the key is turned on. at a low lifting height after the igniticn switch is
turned ON.
I YES
{
i i NG
Inspect for disconnection of the CN1 and After correction, check SAS lamp indication.®
CN13 connectors.
OK | NG
' NG
Inspect for water entry into the CN1 and CN13 >l After correction, check SAS lamp indication.*
connectors,
OK | NG
' OK
Inspection 1 > Controller defect.

Inspect resistance through
the tilt solenoid No.2 wiring.

NG oK | Inspection 3_ _ NG Harness defect.
> Inspect continuity between OK
i"’ CN1and CN13.
Inspection 2 -
Inspect resistance through the tilt NG _ > CN13 connector defect.
solenoid No.2 oniy. Solenoid defect.

Inspection 4 NG, Harness defect.
.| Inspect continuity between the tiit
solenoid No.2 + line and power OK
(12 V) line. Controller defect.

*: Make sure that the SAS famp blinks when the tilt lever backward operation is performed with the mast at
a low Iifting height after the ignition switch is turned on.
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Inspection 1:
Inspect resistance through the tilt solenoid No.2 wiring.
. I m n
Turn the ignition switch OFF and disconnect CN1. i&lfsﬁif;lfs «‘1%50}51 :arag ;l};.ii'ag}
CN1 (REC)
Standard:
CN1-12 (Digital circuit tester ®) ~ CN1-24 (Digital circuit tester ©): Resistance Approx. 10 O
CN1-12 (Analog circuit tester @) ~ CN1-24 (Analog circuit tester @): Resistance Approx. 10 Q
nspection 2
Inspect resistance through the tilt solenoid No.2 only.
Turn the ignition switch OFF and disconnect CN13.
CN13 (TAB)
Standard:
CN13-1 (Digitat circuit tester @) ~ CN13-2 (Digital circuit tester ©): Resistance Approx. 10 Q
CN13-1 (Analog circuit tester @) ~ CN13-2 (Analog circuit tester @) Resistance Approx. 10 Q
Inspection 3.
inspect continuity between CN1 and CN13.
Turn the ignition switch OFF and disconnect CN1 and CN13.
Standard:
CN1-12 ~ CN13-1: Continuity shall exist. =
CN1-24 ~ CN13-2: Continuity shall exist. rnpra e A O0!
CN1-12 ~ CN1-24: No continuity. CN1 (REC) CN13 (REC)
Inspection 4:
Inspect continuity between the tilt solenoid No.2 + line and power (12 V) line.
Turn the ignition switch OFF and disconnect CN1. —
|1" 2]3'4]5 6[7[8 9{10?1[12{?3;
Standard: L4 1511(117&8 19]20]21]22(23] 34[25[26[

CN1-11 ~ CN1-12: No continuity. CN1 (REC)
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® Error code 66 » 66-1 (Tilt angle/NL load re-setting value abnormality)

Estimated Cause:
@ Controller defect

Turn on/off the ignition switch to check error

NG

indication,
OK i

Reseat the controller to the normal status.

Controller abnormality.
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® Error code 67 » 67-1 (Lifting height switch abnormality)

<When there is no fork height switch:>"

Related Portion

your destination.

. Specification, “No fork height SW" has not been applied to

Mast harness

CN1-23 (E02, SW - GND) CN3-3
Short circuit
CN1-3 (MH1, Lifting height sensor 1) CN3-7
g mjo e
o <L 1A <f LY
£ b1 | CN1-4 (MH21, Lifting height sensor 21) |7 % | CN3-4
o
CN1t-5 (MH22, Lifting height sensor 22} CN3-8
CNt CN3
Estimated Causes:
@ Connector contact defect
(@ (Lifting height switch) Harness defect
@ Controller defect
Errorcode 67
Inspect for disconnection of the CN1 and CN3 NG | After correction, check SAS famp
cennectors, I indication.
OK |, NG
Inspect for water entry into the CN1 and CN3 NG | After correction, check SAS lamp
connectors. "l indication,
OK | NG
inspection 1 OK
Inspect continuity through the mast harness wiring. Controller defect.
NG
Inspection 2 NG
Inspect continuity through the mast harness only. 7| Mast hamess defect.
OK
faspection 3 NG
P » Harness defect.

Inspect continuity between CNt and CN3,

OK

hd

CN3 connector defect.
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Inspection 1:
inspect continuity through the mast harness wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:

CN1-23 ~ CN1-3: Continuity shall exist.
CN1-23 ~ CN1-4: No continuity. R |1 W
CN1-23 ~ CN1-5: No continuity. bl oo et
CN1-4 ~ CN1-5: No continuity. .

CN1 (REC)

inspection 2:
inspect continuity through the mast harness only.

Turn the ignition switch OFF and disconnect CN3.

Standard:

CN3-3 ~ CN3-7: Continuity shall exist. .
CN3-3 ~ CN3-4: No continuity. @0060)
CN3-3 ~ CN3-8: No continuity. 0000
CN3-4 ~ CN3-8: No continuity. CN3 (REC)

Inspection 3.
Inspect continuity between CN1 and CN3.

Turn the ignition switch OFF and disconnect CN1 and CN3.

Standard:

CN1-23 ~ CN3-3: Continuity shall exist.
CN1-3 ~ CN3-7: Continuity shall exist.
CN1-23 ~ CN1-3: No continuity. —
CN1-23 ~ CN1-4: No continuity. BACAERROGLEE
CN1-23 ~ CN1-5: No continuity. {3503 0 L) IO ) PRI PO PR G
CN1-3 ~ CN1-4: No continuity.
CN1-3 ~ CN1-5: No continuity.
CN1-4 ~ CN1-5: No continuity.

CN1 (REC)

CN3 (TAB)



www.truck-freeworkshop.com

15-83

Controller defect.

Error code 67-1
Inspect for disconnection of the NG [ After correction, check SAS lamp
CN1 and CN3 connectors. "} indication.

OK | | NG
Inspect for water entry into the NG | After correction, check SAS lamp
CN1and CN3 connectors. indication.

oK [ | NG
Inspection 1 OK Inspection 4 OK
fnspect continuity through the »| Inspect the output of the lifting >
mast harness wiring. height switch.

NG NG
Inspection 2 NG

»| Mast harness defect.

Inspect continuity through the
mast harness only.

OK
inspection 3 NG
inspect continuity between CN1 Harness defect.
and CN3.
OK
»I CN3 connector defect.
inspection 1.

inspect continuity through the mast harness wiring.
Turn the ignition switch OFF and disconnect CN1.

Standard:

CN1-23 ~ CN1-3: Continuity shall exist.
CN1-23 ~ CN1-4: No continuity.
CN1-23 ~ CN1-5: No continuity.

CN1-4 ~ CN1-5: No continuity.

Inspection 2.
Inspect continuity through the mast harness only.

Turn the ignition switch OFF and disconnect CN3.

Standard:

CN3-3 ~ CN3-7: Continuity shall exist.
CN3-3 ~ CN3-4: No continuity.

CN3-3 ~ CN3-8: No continuity.

CN3-4 ~ CN3-8: No continuity.

CN1 connector defect.

. . = e

2]z [s]5 s 17 a9 holsiizliz]

bais[ie]i 718l 9{zo0j21]22]23[24]25]28]
tr

CN1 (REC)
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Inspection 3:
Inspect continuity between CN1 and CN3,

Turn the ignition switch OFF and disconnect CN1 and CN3.

Standard:

CN1-23 ~ CN3-3; Continuity shall exist.
CN1-3 ~ CN3-7: Continuity shall exist.
CN1-23 ~ CN1-3: No continuity.

CN1-23 ~ CN1-4: No continuity. P =

CN1-23 ~ CN1-5: No continuity. e

CN1-3 ~ CN1-4: No continuity. —
CN1-3 ~ CN1-5: No continuity. CN1(REC) CN3 (TAB)

CN1-4 ~ CN1-5: No continuity.

inspection 4:
Inspect the output of the lifting height switch.

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

Standard:
SW1 ON MAST DATA (1/2) SAVE {
SW21 OFF TILT FWD QFF
BWD OFF
SW22: OFF HEIGHT SW1_ ON |
SW21 QFF
SW22 OFF (@
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® Error code 67 » 67-1 (Lifting height switch abnormality)

<When fork height switch is used:>

Related Portion

CN1-23 (E02, SW - GND) CN3-3 CN31-1 P
] £
(MH1, Lifting z
CN1-3 height sensor 1) CN3-7 CN31-2 im|O =
5 Slel] f
3 Q8 (MH21, Lifting e 2
€ b3 | CN1-4 height sensor 21) {7 |} CN34 CN31-3 o
O 1 =
(MH22, Lifting CcN3t -
CN1-5 height sensor 22) CN3-8
CN1 CN3
Estimated Causes:
(1) Connector contact defect (® Lifting height switch defect
(2) (Lifting height switch} Harness defect @ Controller defect

Errorcode 87

inspect for disconnection of the CN1, CN3, and CN31 NG | After correction, check SAS lamp
connectors, | indication.*

OK ¢ NG
inspect for water entry into the CN1, CN3, and CN31 NG | After correction, check SAS lamp
connectors. 1 indication.”

OK [« NG
Inspection 1 OK Controller defect
Inspect continuity through the lifting height switch wiring. 7 Lontrolier aetect.

NG
Inspection 2 NG e . .

Inspect continuity through the lifting switch only. | Lifting height switch defect.
oK

Inspection 3 OK

Inspect continuity between CN1 and CN31. CN31 connector defect.

NG
Inspection 4 NG H defect
Inspect continuity between CN1 and CN3. amess defect

OK |
Inspection & NG H defect
Inspect continuity between CN3 and CN31. ’| arness aetect.

OK

>} CN3 connector defect.

*: If the SAS lamp blinks at a particular lifting height, check SAS lamp indication at the height.
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Inspection 1.

Inspect continuity through the lifting height switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:

Small lifting height

Large lifting height

CN1-23 ~CN1-3

Continuity shall exist.

No continuity.

CN1-23~CN1-4

No continuity.

Continuity shall exist.

| ===
e n i
[sreTatals ez e [afo[az]s]

{1sfis[18] 713810 2¢[21[22]25]24] 28] 26|
« r

CN1(REC)

CN1-23 ~CN1-5 No continuity.

CN1-3~CN1-4 No continuity.

CN1-3~CN1-5 No continuity.

CN1-4~CN1-5 No continuity.
Inspection 2:

Inspect continuity through the lifting switch only.

Turn the ignition switch OFF and disconnect CN31.

Standard:

Small lifting height

Large lifting height

CN31-1~CN31-2

Continuity shall exist.

No continuity.

CN31-1~CN31-3

No continuity.

Continuity shall exist.

CN31-2~CN31-3

No continuity.

Inspection 3;

Inspect continuity between CN1 and CN31,

Turn the ignition switch OFF and disconnect CN1 and CN31.

Standard:

CN1-23 ~ CN31-1: Continuity shall exist.
CN1-3 ~ CN31-2: Continuity shall exist.
CN1-4 ~ CN31-3: Continuity shall exist.

CN1-23 ~ CN1-3: No continuity.
CN1-23 ~CN1-4: No continuity.
CN1-23 ~ CN1-5: No continuity.
CN1-3 ~ CN1-4: No continuity.
CN1-3 ~ CN1-5: No continuity.
CN1-4 ~ CN1-5: No continuity.

CN31 (REC)

. = )
[1]2]ala]s[s]7i8[aTichifi2ha]
[14[15]isp7]18]tojzoja1]22j20]24 25i26] "

CN1(REC) CN31 (TAB}
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Inspection 4.
Inspect continuity between CN1 and CN3,

Turn the ignition switch OFF and disconnect CN1 and CN3.

(1) H continuity does not exist between connector terminals in which continuity should exist in inspection

3
Standard:
CN1-23 ~ CN3-3; Continuity shall exist. =
CN1-3 ~ CN3-7: Continuity shall exist. Efd 1"5}‘1 ;‘7{,58 ,‘;L’OI; 292{‘2‘;;1};{%

CN1-4 ~ CN3-4: Continuity shall exist.

CN1(REQ) CN3 (TAB)
(2} If continuity exist between connector terminals in which continuity should not exist in inspection 3;

Standard:
CN1-23 ~ CN1-3: No continuity.
CN1-23 ~ CN1-4: No continuity.

CN1-23 ~ CN1-5: No continuity. e ol BUE B
CN1-3 ~ CN1-4: No continuity. 1IM 125!;;5 1471;15:3 giz?uizus ;IL?JE:trzi;izz}
CN1-3 ~ CN1-5: No continuity. CN1 (REC)

CN1-4 ~ CN1-5: No continuity.

Inspection 5;
Inspect continuity between CN3 and CN31.

Turn the ignition switch OFF and disconnect CN3 and CN31,

(1) If continuity does not exist between connector terminals in which continuity should exist in inspection

3
Standard:
CN3-3 ~ CN31-1: Continuity shall exist. = <
CN3-7 ~ CN31-2: Continuity shall exist. (()) @00)

CN3-4 ~ CN31-3: Continuity shall exist.

CN3 (REC) CN31 (TAB)
(2} If continuity exists between connector terminals in which continuity should not exist in inspection 3:

Standard:

CN3-3 ~ CN3-7: No continuity.
CN3-3 ~ CN3-4: No continuity.
CN3-7 ~ CN3-4: No continuity.
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Error code 67-1

OK

b

Controller defect.

Inspect for disconnection of the NG | After correction, check SAS lamp
CN1, CN3, and CN31 connectors. indication.”
oK |, | NG
Inspect for water entry Into the NG | After correction, check SAS tamp
CN1, CN3, and CN31 connectors. " indication.*
oK |, | NG
tnspection 1 OK Inspection 6
fnspect continuity through the »| Inspect the output of the lifting
lifting height switch wiring. height switch in each mast status,
NG NG
Inspection 2 NG

Inspect continuity through the
iifting switch only,

OK

Inspection 3
Inspect continuity between CN1
and CN31.

OK

NG

Inspection 4
Inspect continutty between CN1
and CN3.

NG

OK

¥

Inspection §
inspect continuity between CN3
and CN31.

NG

—3| Lifting height switch defect.

CN31 connector defect.

Harness defect.

OK

R

Harness defect.

CN3 connector defect.

CN1 connector defect.

*. If the SAS lamp blinks at a particular lifting height, check SAS lamp indication at the height.
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Inspecticon 1.

Inspect continuity through the lifting height switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:

Small lifting height

Large lifting height

CN1-23~CN1-3

Continuity shall exist.

No continuity.

CN1-23~CN1-4

No continuity.

Continuity shall exist.

CN1-23~CN1-5

No continuity.

=

81 PR

HABRNB RO S

h4lisiiei7[18)19]20[21]22[aa]4]25]28]
tr

CN1(REC)

CN1-3~CN1-4 No continuity.

CN1-3~CN1-5 No continuity.

CN1-4~CN1-5 No continuity.
Inspection 2:

Inspect continuity through the lifting switch only.

Turn the ignition switch OFF and disconnect CN31.

Standard:

Smail lifting height

Large lifting height

CN31-1~CN31-2

Continuity shall exist.

No centinuity.

CN31-1~CN31-3

No continuity.

Continuity shall exist.

CN31-2~CN31-3

No continuity.

D

Inspection 3:

Inspect continuity between CNT and CN31.

Turn the ignition switch OFF and disconnect CN1 and CN31.

Standard:

CN1-23 ~ CN31-1: Continuity shall exist.
CN1-3 ~ CN31-2: Continuity shall exist.
CN1-4 ~ CN31-3: Continuity shall exist.
CN1-23 ~ CN1-3: No continuity.

CN1-23 ~ CN1-4; No continuity.

CN1-23 ~ CN1-5: No continuity.

CN1-3 ~ CN1-4: No continuity.

CN1-3 ~ CN1-5; No continuity.

CN1-4 ~ CN1-5: No continuity.

CN31{REC)
Bt == P i
i 12214561718 ¢ hepafia]sa}
kafislisfiz[isholeofz1]zzfzafzaz5]2s] "
CN1(REC) CN (TAB)
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Inspection 4.
Inspect continuity between CN1 and CN3.

Turn the ignition switch OFF and disconnect CN1 and CN3,

(1) If continuity does not exist between connector terminals in which continuity should exist in inspection 3:

Standard:

CN1-23 ~ CN3-3: Continuity shall exist. re==r]

CN1-3 ~ CN3-7: Continuity shall exist. HBERNNBAENDDIEE
CN1-4 ~ CN3-4: Continuity shall exist. talislielrrhsiislaciznzeizsizslasac)

CNT(REC) CN3 (TAB)

{2} 1t continuity does not exist between connector terminals in which continuity should not exist in inspec-

tion 3: :
Standard:
CN1-23 ~ CN1-3: No continuity.
CN1-23 ~ CN1-4; No continuity. a—
CN1-23 ~ CN1-5. No continuity. ClERlEETs 9|g"n BB
CN1-3~CN1-4: No continuity. [14]1slts]17]1815]20]21 22[20/24[25 26!
CN1-3 ~ CN1-5: No continuity. CN1 (REC)

CN1-4 ~ CN1-5: No continuity.

Inspection 5;
Inspect continuity between CN3 and CN31.

Turn the ignition switch OFF and disconnect CN3 and CN31.

(1) If continuity does not exist between connector terminals in which continuity should exist in inspection 3:

Standard:

CN3-3 ~ CN31-1; Continuity shalt exist. - o
CN3-7 ~ CN31-2: Continuity shall exist. (@000) Co0)
CN3-4 ~ CN31-3: Continuity shall exist. aneo6 ’

CN3(REC) CN31 (TAB)

(2) If continuity exists between connector terminals in which continuity should not exist in inspection 3.

Standard: .
CN3-3 ~ CN3-7: No continuity. 0000
CN3-3 ~ CN3-4: No continuity. 60600

CN3-7 ~ CN3-4: No continuity. S

Inspection 6:
Inspect the output of the lifting height switch in each mast status.

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

Standard:
Small lifting height Large lifting height BASTDATA  (12)} gpue GC
THLT FWD OFF
SW1 m OFF BWD QFF
oiog, o, |41 C
SwW21 OFF ON SWeh OFF QuE
Sw22 OFF OFF
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® Error code 71 (Tire angle sensor abnormality)
® Error code 71-1 (Tire angle sensor open circuit)
® Error code 71-2 (Tire angle sensor short circuit)

Related Portion

CN1-15 (5T, Tire angle senscr power) CN4-6 CNT-1 CN23-1 5
o g
K] ]
Q CN1-20 (T, Ti | ignal [o} CN4-5 Ol CNZ-2 |9 CN23-2
£ 2 @ (T, Tire angle sensor signal) 2 g g ] e g %
3 g
CN1-22 (E01, Sensor GND) CNdA-4 CN7-3 CHN23-3 g
o
CNt CN4 CN7 CN23
Estimated Causes:
1) Connector contact defect
(@ Tire angle sensor harness defect
@ Tire angle sensor defect
@ Tire angle sensor joint/rear axle link system defect
&) Controller defect
Errorcode 71
Inspect disconnection and internal wetting of the CN1, NG | Inspection 1
CN4, CN7, and CN23 connectors. °| After correction, make sure that the SAS
famp goes out.

OK

Inspection 2

and frame.

inspect continuity between harness CN1-15 and CN23- NG
1, between CN1-20 and CN23-2, and between each line

NG

Harness defect.

vy

OK

Inspecticn 3

Inspect continuity sensor and between CN23-2 and NG
frame and resistance between sensor CN23-1 and
CN23-2 or between CN23-1 and CN23-3.

Tire angle sensor defect.

OK

Inspection 4

the tire angle sensor joint, King pin, efc.

NG

Inspect for mechanical link damages or disconnection of ¥ Joinllink system defect.

CK

Controller defect.
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Inspection 1:
After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignoition switch ON.

Standard:
The SAS lamp shall not blink.

Inspection 2:
Inspect continuity between harness CN1-15 and CN23-1, between CN1-20 and CN23-2, between CN1-
22 and CN23-3, between CN23-1 and CN23-2, and between the 5T or T line and frame.

Turn the ignition switch OFF and disconnect CN1 and CN23.

Standard:

CN1-15 ~ CN23-1: Continuity shall exist. —

CN1-20 ~ CN23-2: Continuity shall exist. HEHOEREENRIRE]
CN23-1 ~ Frame: No cont'muity. Bafishehris)1g|20lzita2{aaia4fas126E
CN23-2 ~ Frame: No continuity. CN1(REC)
CN1-22 ~ CN23-3; Continuity shall exist. A

CN23-1 ~ CN23-2: No continuity. ‘
CN23-1 ~ CN23-3: No continuity.
CN23-2 ~ CN23-3: No continuity. CN23 (REC)

inspection 3
Inspect continuity sensor and between CN23-2 and frame and resistance between sensor CN23-1 and
CN23-2 or between CN23-1 and CN23-3.

Turn the ignition switch OFF with tires in straight-forward status and disconnect CN23.

Standard:
CN23-2 ~ Frame: No continuity. A
CN23-1 ~ CN23-2: Resistance 400 O ~ 1.5 kQ
CN23-1 ~ CN23-3: Resistance 1.6 k{2 ~ 2.4 k(0 ——
CN23 (TAB}
Inspection 4.

Inspect for mechanical link damages or disconnection of the tire angle sensor joint, king pin, efc.
Turn the ignition switch OFF.

Standard:
Damages and disconnection the link are not permissible.

Note:
Re-setting is necessary after removing and installing the tire angle sensor and tire angle sensor
cover.
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Error code 71-1

Inspect disconnection and internal wetting of the CN1,
CN4, CN7, and CN23 connectors.

OK

Inspection 2

Inspect continuity between harness CN1-15 and CN23-
1, between CN1-20 and CN23-2, and between each line
and frame.

OK

~

inspection 3

[nspect continuity between sensor CN23-1 and CN23-2
and between CN23-2 and frame and rasistance
between CN23-1 and CN23-3.

OK

Inspection 4
Inspect the tire angle sensor output voltage {voltage
changed between the straight-forward status and
steering).

OK

v

Controifler defect.

Inspection 1:

After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignition switch ON.

Standard:
The SAS lamp shall not blink.

Inspection 2;

Jointlink system defect.

NG | Inspection 1
“| After correction, make sure that the SAS
tamp goes out,
NG
N
G 3 Harness defect,
NG
» Tire angle sensor defect,
NG

inspect continuity between harness CN1-15 and CN23-1, between CN1-20 and CN23-2, and between

each line and frame.

Turn the ignition switch OFF and disconnect CN1 and CN23.

Standard:

CN1-15 ~ CN23-1: Continuity shall exist.
CN1-20 ~ CN23-2: Continuity shall exist.
CN23-1 ~ Frame: No continuity.

CN23-2 ~ Frame: No continuity.

CN23-1 ~ CN23-3: No continuity.
CN23-2 ~ CN23-3: No continuity.

==

2
[1

.
I3

A

RAHEEIET

n
11]12

13}

4

15[16
d

17]i8

t9lzoiz1[222s

24125]
=

26}

CN1(REC)

A

CN23 (REC)
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Inspection 3:
Inspect resistance between sensor CN23-1 and CN23-2 and continuity between CN23-2 and frame.

Turn the ignition switch OFF and disconnect CN23,

Standard: ‘
CN23-1 ~ CN23-2: Resistance 400 Q ~ 1.5kQ >
CN23-1 ~ CN23-3: Resistance 1.6 k(d ~2.4 kQ
CN23-2 ~ Frame: No continuity. —

CN23 (TAB)

Inspection 4.
Inspect the tire angle sensor output voltage (voitage changed between the straight-forward status and
steering).
Connect all connectors then turn the ignition switch ON (start the engine).

Analyzer: MAIN MENU --» SAS MENU -— ANALYZER MENU > IN OUT MENU -» ST. KNOB DATA

Standard:
1) Voltage value for tires set in the straight-forward status on STANOB DATA (1i2)] - QC
an approx. flat surface: 1.50t0 3.00V TRE 200200
2) Thetire voltage value shall change according the steering Shoipos  gokmnl B |
operation to the right and ieft. Knob oL “ore i
Reference:

At stroke end for left turn Straight-forward At stroke end for right turn

Approx. 0.4V Approx. 2.00 V Approx. 4.5V
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Error code 71-2

tnspect disconnection and internal wetting of the CN1,
CN4, CN7, and CN23 connectors.

NG

| !nspection 1

OK

After correction, make sure that the SAS
iamp goes out.

NG

A

Inspection 2
Inspect continuity between harness CN1-22 and CN23-3
and between CN23-1 and CN23-2.

NG

OK

tnspection 3
Inspect resistance between sensor CN23-1 and CN23-2
and between CN23-1 and CN23-3.

NG

h

Harness defect.

OKl

Inspection 4

Inspect the tire angle sensor output voltage (voltage
changed between the straight-forward status and
steering).

NG

u

Tire angle sensor defect.

OK

B

Controller defect.

Joint/link system defect.
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Inspection 1:
After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignoition switch ON.

N e o o
[telalals a7 e o holssizhi3]
Standard: [1415)@1?[1319[20[21 34J4|25125]
The SAS lamp shall not blink. CN1 (REC)

inspection 2.
Inspect continuity between harness CN1-22 and CN23-3 and between CN23-1 and CN23-2.

Turn the ignition switch OFF and disconnect CN1 and CN23.

Standard:

CN1-22 ~ CN23-3; Continuity shall exist. A

CN23-1 ~ CN23-2: No continuity.

CN23 (REC)

Inspection 3:

Inspect resistance between CN23-1 and CN23-2 and between CN23-1 and

CN23-3.

Turn the ignition switch OFF with tires almost in straight-forward status and

disconnect CN23.

Standard: A

CN23-1 ~ CN23-2: Resistance 400 Q2 ~ 2.4 kQ ©00

CN23-1 ~ CN23-3: Resistance 1.6 k(2 ~ 2.4 kQ ’

CN23 (TAB)

inspection 4:

Inspect the tire angle sensor output voltage (voltage changed between the straight-forward status and
steering).

Connect all connectors then turn the ignoition switch ON (start the engine).

Analyzer: MAIN MENU — SAS MENU > ANALYZER MENU — IN OUT MENU — ST. KNOB DATA

Standard:
1) Voltage value for tires set in the straight-forward status on an STKNOB DATA (172)} ¢4 e CC
approx. flat surface: 1.50t0 3.00 V TRE, 20000 Il
2) The tire voltage value shall change according the steering op- TARGETPOS 89
eration to the right and left. KNOBSOL OFF @

Reference:

Af stroke end for left turn Straight-forward At stroke end for right turn
Approx. 0.4V Approx. 2.00V Approx. 4.5V
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@ Error code 72 (Steering wheel angle sensor abnormality)

® Error code 72-1 (Steering wheel angle sensor §S1 abnormality)
® Error code 72-2 (Steering wheel angle sensor $S2 abnormality)
® Error code 72-3 (Steering wheel angie sensor SSC abnormality)
® Error code 72-4 (Steering wheel angle sensor open circuit)

Related Portion

CN2
CN1-11 (IG, Power) CN21-1 2
wlO o
£1R | ON1-22 (E01, Sensor GND) CN21-2 M
5 =3
5 ohiz:6 (951, Steering SS1) | o) cN21-g 5
2 e P Ei
8 @ || CN2-7 (SS2, Steering $52) CN21-4 E;’
=iac
CN2-14 (SSC, Steering SSC) CN21-5 2
CNt CN21 i
Estimated Causes:
) Connector contact defect
(@ Steering wheel angle sensor harness defect
(@ Steering wheel angle sensor defect
@ Controller defect
Errorcode 72
Inspect disconnection and internal wetting of the CN1, NG inspection 1

CN2, and CN21 connectors.

OK

’| After correction, make sure that the SAS

lamp goes out.

NG

A

Inspection 2

between CN2-7 and CN21-4, between CN2-14 and
CN21-5, between each of these lines and frame,
between harness CN1-11 and CN21-1, and between
CN1-22 and CN21-2.

inspect continuity between harness CN2-6 and CN21-3,

NG

b

Harness defect.

OK

fnspection 3
Inspect voltage changes of 351, 852, and $SC when
the steering wheel is turned.

NG

h

Steering wheel angle sensor defect.

OK

N

Controlter defect.
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Inspection 1:
After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignition switch ON (start the engine).

Method.
Operate the steering wheel to the right and left (right end = left end = right end) for 5 to 10 second each.

Standard:
The SAS lamp shall not blink.

Inspection 2:
Inspect continuity between harness CN2-6 and CN21-3, between CN2-7 and CN21-4, between CN2-14
and CN21-5, between each of these lines and frame, between harness CN1-11 and CN21-1, and be-
tween CN1-22 and CN21-2.

Turn the ignition switch OFF and disconnect CN1, CN2, and CN21,
Standard:

CN1-11 ~ CN21-1: Continuity shall exist.
CN1-22 ~ CN21-2: Continuity shall exist.

CN2-6 ~ CN21-3: Continuity shall exist. O L= 1 N
CN21-3 ~ Frame: No continuity. P e
CN2-7 ~ CN21-4: Continuity shall exist. CN1(REC)

CN21-4 ~ Frame: No continuity.

CN2-14 ~ CN21-5: Continuity shall exist. T IR 0 B
CN21-5 ~ Frame: No continuity. -:—:f’, E-{‘2 annpe
CN21-3 ~ CN21-2: No continuity. ' oNZ ;EC

CN21-4 ~ CN21-2: No continuity. REQH oNzREQ)

CN21-5~ CN21-2: No continuity.

Inspection 3:
Inspect the voltage change of SS1, 582, and SSC when the steering wheel is operated.

Connect all connectors, remove the cover from the direction switch, and turn the ignition switch ON (start
the engine).

Methed:
1) Operate the steering wheel to the right and left (right end = left
end = right end) for 5 to 10 second each.

2) Operate the steering wheel to the right and left (right end = left Lo EET
end = right end) for 5 to 10 second each. ' AL VA e

3) Move the steering wheel alternately by 30 degrees to the right © g
and left near the neutral position (straight-forward position) and CN1(REC)

check the potential between CN2-14 and CN1-22.

Standard:
1) The potential between CN2-8 (+} and CN1-22 (-) shall repeatedly
change between 1 V and 4 VV when the steering wheetl is oper-

ated. g o

2) The potential between CN2-7 (+) and CN1-22 (-) shall repeatedly e e
change between 1V and 4 V when the steering wheel is oper- ; C;\I2(REC)
ated.

3) The potential between CN2-14 (+) and CN1-22 {-) shall change
from 4 Vto 1V near the neutral position of the steering wheel.
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Error code 72-1

Inspect slip off and internal wetting of the CN1, CN2, and
CN21 connectors.

OK

After correction, make sure that the SAS

NG

Inspection 2
Inspect continuity between harness CN2-6 and CN21-3
and between this line and frame.

OK

Inspection 3
Inspect to see if S51 goes on and off when the steering
wheel is rotated (right end — left end — right end).

OKl

Controlier defect.

Inspection 1:

After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignition switch ON (start the engine).

Method:

h

Steering wheel angle sensor defect.

NG Inspection 1
lamp goes out.
NG
) Harness defect.
NG

Operate the steering wheel to the right and left (right end = [eft end = right end) for 5 to 10 second each.

Standard:
The SAS lamp shall not blink.

inspection 2:

Inspect continuity between harness CN2-6 and CN21-3 and between this line and frame.

Turn the ignition switch OFF and disconnect CN2 and CN21.

Standard:

CN2-6 ~ CN21-3: Continuity shall exist.
CN21-3 ~ Frame: No continuity.
CN21-3 ~ CN21-2: No continuity.

Inspection 3:

CN2 (REC)

o B
2134 7
CN21 (REC)

Inspect to see if SS1 goes on and off when the steering wheel is operated (right end — left end — right

end).

Connect all connectors and turn the ignition switch ON (start the engine).

Analyzer: MAIN MENU —» SAS MENU — ANALYZER MENU — IN OUT MENU — ST. KNOB DATA

Standard:

Turn the steering wheel slowly to the right or left. Steering S51 re-

peats OFF and ON.

STKNOB RATA  {2/2)

KNCB POS BQ
TARGET POS 80

STEER S5S1 ON
S§2 QFF
S3C ON

SAVE
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Error code 72-2

Inspect slip off and internal wetting of the CN1, CN2, and NG Inspection 1
CN21 connectors. After correction, make sure that the SAS
oK lamp goes out.

NG

A

Inspection 2 NG
Inspect continuity between harness CN2-7 and CN21-4 3 Harness defect.
and between this line and frame.
OK
inspection 3 NG

Inspect to see if 332 goes on and off when the steering
wheel is rotated (rightend — left end -» right end).

N

Steering whee!l angle sensor defect.

OKl

Controller defect.

Inspection 1:
After correction, make sure that the SAS lamp goes out,

Connect all connectors then turn the ignition switch ON (start the engine).

Method:
Operate the steering wheel to the right and left (right end = left end = right end) for 5 to 10 second each.

Standard:
The SAS lamp shall not blink.

inspection 2:
Inspect continuity between harness CN2-7 and CN21-4 and between this line and frame.

Turn the ignition switch OFF and disconnect CN2 and CN21.

Standard:

CN2-7 ~ CN21-4; Continuity shall exist.

CN21-4 ~ Frame: No continuity. :

CN21-4 ~ CN21-2: No continuity.

CN2(REC)

Inspection 3:
Inspect to see if SS2 goes on and off when the steering wheel is operated (right end — left end — right
end).
Connect all connectors and turn the ignition switch ON (start the engine).

Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU — ST. KNOB DATA

Standard: STKNOB OATA (272)] o0 {

Turn the steering wheel slowly to the right or left. Steering S52 re- KNOBPOS 80

peats OFF and ON. TARGET POS 80 Il {
35C_ oM &Me
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Error code 72-3

tnspect slip off and internal wetting of the CN1, CN2, and NG Inspection 1
CN21 connectors, After correction, make sure that the SAS
or lamp goes out,

NG

ES

Inspection 2
Inspect continuity between harness CN2-14 and CN21-
5 and between this line and frame.

OK

NG

Harness defect,

h

inspection 3
Inspect to see if SSC goes on and off when the steering NG
wheel is rotated to the right and left near the neutral
position.

Steering wheel angle sensor defect.

o

OK

Controller defect.

Inspection 1:
After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignition switch ON (start the engine).

Method.
Operate the steering wheel to the right and left (right end = left end = right end) for 5 to 10 second each.

Standard:
The SAS lamp shall not blink.

Inspection 2:
Inspect continuity between harness CN2-14 and CN21-5 and between this line and frame.

Turn the ignition switch OFF and disconnect CN2 and CN21.

Standard:
CN2-14 ~ CN21-5: Continuity shali exist. "o
CN21-5 ~ Frame: No continuity. [T e ]E] 154, [2]
CN21-5 ~ CN21-2: No continuity. anon
CN2 (REC) CN21 (REC)
Inspection 3:

Inspect to see if SSC goes on and off when the steering wheel is operated to the right and left near the
neutral position.

Connect all connectors and turn the ignition switch ON (start the engine).

Analyzer: MAIN MENU — SAS MENU -> ANALYZER MENU — IN OUT MENU — ST. KNOB DATA

Standard; STKNOB DATA (212) GC
Steering SSC is switched between OFF and ON near the neutral KHoBROS 80 |

position when the steering wheel knob is slowly turned by approxi- TARGETPOS 80 3|
mately 30 degrees to the right and left each near the neutral position. STEER ggé é;F:F T




- www.truck-freeworkshop.com

15-102

Error code 724

tnspect slip off and internal wetting of the CN1, CN2, and
CN21 connectors.

OK

After correction, make sure that the SAS

NG

~

Inspection 2

Inspect continuity between harness CN1-11 and CN21-1,
between CN1-22 and CN21-2, between CN2-6 and
CN21-3, between CN2-7 and CN21-4, and between CN2-
14 and CN21-5,

OK

Inspection 3

Inspect to see if $S81, 852, and SSC go on and off when
the steering wheel is rotated (right end — leftend —
right end).

OK

w

Inspection 4

inspect to see if the knob position value changes
smoothly when the steering wheel is operated to the
right and left.

OK

Controlier defect.

Inspection 1:

After correction, make sure that the SAS lamp goes out.

NG inspection 1
lamp goes out.
NG
3 Harness defect,
NG .
N Steering wheel angle sensor defect.
NG

Steering wheel angle sensor link system
defect.

Connect all connectors then turn the ignition switch ON (start the engine).

Method:

Operate the steering wheel to the right and left two times (right end = left end = right end = left end).

Note: The steering wheel rotation speed shall be 1 second for 1 turn.

Standard:
The SAS lamp shall not blink.

Inspection 2:

Inspect continuity between harness CN1-11 and CN21-1, between CN1-22 and CN21-2, between CN2-6
and CN21-3, between CN2-7 and CN21-4, and between CN2-14 and CN21-5.

Turn the ignition switch OFF and disconnect CN'1, CN2 and CN21.

Standard:

CN1-11 ~ CN21-1: Continuity shall exist.
CN1-22 ~ CN21-2: Continuity shall exist.
CN2-6 ~ CN21-3: Continuity shall exist.
CN2-7 ~ CN21-4: Continuity shall exist.
CN2-14 ~ CN21-5; Continuity shall exist.

Fo n ﬂ n
[1]2]alaisie[7]8 a1e]i1[12]:3}
ha]1sheh7|18p19]20l21{22]2324]25} 26}

CN1(REC)
n L] I
[ [Z73[3]5Te]7 T3] [
m L[
CN2 (REC) CN21 (REC)
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Inspection 3
Inspect to see if 581, SS2, and SSC go on and off when the steering wheel is operated (right end — left
end — right end).
Connect all connectors and turn the ignition switch ON (start the engine).
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU — ST. KNOB DATA

Standard:
1) Turnthe steering wheel slowly to the right or left. SS1

and SS2 shall repeat OFF and ON somewhere be-

fore the right/left end. K:;::gz "”:0 il gue |
2) When the steering wheel is slowly moved by approxi- TARGET POS 60 I {

mately 30 degrees to the right and left near the neu- STEER S51 oM

tral position, SSC shall be switched between OFF and S5C__ O C:@

ON near the neutral position.

Note: If the SSC is not switched ON and OFF when
the steering wheel is turned slowly, turn the steer-
ing wheel quickly fully clockwise and counterclock-
wise to see if it is switched ON and OFF.

inspection 4
Inspect to see if the knob position value changes smoothly when the steering wheel is operated to the
right and left.
Connect all connectors and turn the ignition switch ON (start the engine).

Analyzer: MAIN MENU —» SAS MENU > ANALYZER MENU —» IN QUT MENU — ST. KNOB DATA

Standard:
When the steering wheel is turned to the right and left, K:;::gz W‘;o ol e |
the knob position value shall change smoothly between 0 TARGET 705 80 Il {
and 159, STEER $31 OM

55C ON C@

Note: The value does not change or the value some-
times changes and sometimes does not. = NG

The value should change in the orderof G to 159 = 0
to 159 = ...
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® Error code 73, 73-1 (Knob solenoid abnormality)

Related Portion

GN1-26 {STRG, Krob soienoid) CN6-11 CN14-1 5
2|8 A b
Sl 2| cnta-2 3
8 @O g
© < | M >
‘g L CN6 CN14
&)
mio] CN5-17
o
CNt / CNE
{E1, Body grounding)
Estimated Causes:
(1) Connector contact defect.
(@ Knob sotenoid harness defect
3 Knob solenoid defect
@ Diode abnormality
& Controller defect
Errer code 73
Inspect slip off and internal wetting of the CN1, CN5, NG inspection 1
CNB, and CN14 connectors, After correction, make sure that the SAS
lamp goes out.
CK
NG
Inspection 2 NG ‘
Inspect diode continuity (between CN1-26 and frame). Diode defect.
OK
Inspection 3
Inspect continuity between harness CN1-26 and CN14- NG H defect
1, between the STRG line and frame, and between arness detect.
CN14-2 and frame.
OK
Inspection 4 NG

2 and between CN14-1 and frame.

Solenoid defect.

Inspect continuity between solenoid CN14-1 and CN14-

CK

Controller defect.
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inspection 1;

After correction, make sure that the SAS lamp goes out.

Connect all connectors then turn the ignition switch ON (start the engine).

Method:

Operate the steering wheel to the right and left ends back and forth a few times (1 turn for 2 seconds).
Standard:

The SAS lamp shail not blink.

EnSpBCtion 2 o [1?2[3r a5 Isﬁ! 9|10u11|12i:3]
Inspect diode continuity (between CN1-26 and frame). [TafiElig[islisleolerzalzslzalzsles)
Turn the ignition switch OFF and disconnect CN1, CN5 and CN6. CN1 (REC)
Standard:

CN1-26 (Digital circuit tester @) ~ Frame (Digital circuit tester ©): No continuity.

CN1-26 (Digital circuit tester @) ~ Frame (Digital circuit tester @): Continuity shall exist.
CN1-26 (Analog circuit tester &) ~ Frame (Analog circuit tester @): No continuity.
CN1-26 (Analog circuit tester @) ~ Frame (Analog circuit tester @): Continuity shall exist.

Inspection 3:
inspect continuity between harness CN1-26 and CN14-1, between the STRG line and frame, and be-
tween CN14-2 and frame.

Turn the ignition switch OFF and disconnect CN1 and CN14., f o [E=T] - =
23 (al5 87 8 [STohiiefig] )

Standard: Piafisiter|1af19jzoia1[2zfeal24l2s5]26] AN =

CN1-26 ~ CN14-1: Continuity shall exist. CNTREC) CN14 (TAB)

CN14-1 (Digital circuit tester @) ~ Frame (Digital circuit tester @): No continuity.
CN14-1 (Analog circuit tester @) ~ Frame (Analog circuit tester @): No continuity.
CN14-2 ~ Frame: Continuity shall exist.

CN14-1 (Digital circuit tester @) ~ CN14-2 (Digital circuit tester ©): No continuity.
CN14-1 (Analog circuit tester @) ~ CN14-2 (Analog circuit tester @); No continuity.

Inspection 4.
Inspect resistance between solenoid CN14-1 and CN14-2 and continuity between CN14-1 and frame.
Turn the ignition switch OFF and disconnect CN14.

Standard:

CN14-1 ~ CN14-2: Resistance Approx. 10 Q

CN14-1 ~ Frame: No continuity CN14 (REC)

Error code 73-1

Inspect stip off and internal wetting of the CN1, CN5, NG inspection 1 ,
CN% and gNM connectors. d After correction, make sure that the SAS

lamp goes out.
oK pd

NG

Inspection 2 NG
inspect diode continuity (between CN1-26 and frame).

OK

Diode defect.

Inspection 3
fnspect continuity between harness CN1-26 and CN14- NG
1, between the STRG line and frame, and between
CNt4-1 and frame.

Harness defect.

OKl
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inspection 4 NG
Inspect resistance between solencid CN14-1 and
CN14-2 and continuity between CN14-1 and frame.

Solenoid defect.

4

OK |
Controller defect.
Inspection 1 ACTIVETEST (1/2} > GC
After correction, make sure that the SAS lamp goes out. T son pEON 1<
SEEAR
Connect all connectors then turn the ignition switch ON (stop the engine). &vE

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

Standard:
The SAS lamp not blink upon returning to the ANALYEZ MUME by turning the KNOB SOL. ON (for 1
second more)and OFF (for 1 second or more).

Inspection 2;
Inspect diode continuity (between CN1-26 and frame).
Turn the ignition switch OFF and disconnect CN1, CN5 and CNB. GEahE 6]?|s|l9|1o:1]12F3]
[4 15|uiwha 15[20[21[22[z0lza 25126
Standard: CNT(REC)

CN1-26 (Digital circuit tester @) ~ Frame (Digital circuit tester @):No continuity.

CN1-26 (Digital circuit tester ©) ~ Frame (Digital circuit tester @). Continuity shall exist.
CN1-26 (Analog circuit tester @} ~ Frame (Analog circuit tester @): No continuity.
CN1-26 {(Analog circuit tester @) ~ Frame (Analog circuit tester ©):Continuity shall exist.

Inspection 3
Inspect continuity between harness CN1-26 and CN14-1, between the STRG line and frame, and be-
tween CN14-2 and frame,

Turn the ignition switch OFF and disconnect CN1 and CN14.

Standard:

CN1-26 ~ CN14-1: Continuity shall exist. ST e ]

CN14-1 (Dig!taE circuit tester @) ~Frame (Digitat circuit tester @)INO Continuity. [F4[i5[is}i7 {1806 [20121|22]23]24] 25128

CN14-1 (Analog circuit tester @) ~ Frame {(Analog circuit tester @):No continuity. CN1 (REC)

CN14-2 ~ Frame: Continuity shall exist. —

CN14-1 (Digital circuit tester @) ~ CN14-2 (Digital circuit tester @): No continuity. )

CN14(TAB)

Inspection 4.

Inspect resistance between solenoid CN14-1 and CN14-2 and continuity between CN14-1 and frame.

Turn the ignition switch OFF and disconnect CN14.

Standard: .CO
CN14-1~CN14-2; Resistance Approx. 10 2 {20°C). CN14(RE.C)

CN14-1~ Frame: No continuity.
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® Error code 74, 74-1 (Tire angle re-setting value abnormality)

Estimated Cause:
1) Controller defect

Turn the ignition switch OFF/ON and check error NG
indication.

s Controller abnormatity.

OK

hid

Reset the controller to the normal status.

@ Error code AF-1 (CPU abnormality)

® Error code AF-2 (ROM abnormality)

® Error code AF-3 (RAM abnormality)

® Error code AF-4 (AD conversion abnormality)
® Error code EF, EF-1 (EEPROM abnormality)

® Error code EF, EF-2 (EEPROM abnormality)

Estimated Cause:
) Controller defect
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® Error code F1 (Controiler ~ hourmeter communication abnormality}

Related Portion

CN2-3 (HRM1, Clock) CN41-4
CN2-12 (HRM2, Transmission) CN41-3 8 E% 3
= ol I 2
LH]
3 =
S chJ 8 CN41 8
g [ g
© CN2-11 (HRM3, Reception) CN42-12 {0 |m £
| < E
CN2 CN42

Estimated Causes:
(1) Connector contact defect
@ Hourmeter harness defect
@ Hourmeter defect
@ Controller defect

Inspect for stip off of the CN2, CN41, and CN42 NG _ o
connectors. A After correction, check indication.
OK
inspection 1 NG
tnspect continuity between CN2 and CN41 and between Harness defect,
CN2 and CN42.
OK
Inspection 2 NG |
Inspect the communication line. 1 Hourmeter defect
OK l
Controller defect.

inspection 1.
inspect continuity between CN2 and CN41 and between CN2 and CN42.
Turn the ignition switch OFF and disconnect CN2, CN41, and CN42.

1224 5|s| -1011|2I13i
Standard: — — =

CN2-3 ~ CN41-4: Continuity shall exist. NAEDAGEED CN41 (REC
CN2-12 ~ CN41-3: Continuity shall exist. REC
CN2-11 ~ CN42-12: Continuity shall exist.

Inspection 2. CN42 (REC)

Inspect continuity between CN2 and CN41 and between CN2 and CN42.
Turn the ignition switch ON (stop the engine).

Analyzer: MAIN MENU -» SAS MENU — ANALYZER MENU — IN OUT MENU — OTHER DATA

QTHER DATA  (1/1) SAVE

Standard: yourae mé%'.%ﬁ

The correct time is indicated by the hourmeter (0.1 hour shortage permissible). RS ov o

CN2 (REC) [2ls]sls]s] [TTeTeTrofilali]

N
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TROUBLESHOOTING BY PHENOMENON

For SAS control related troubleshooting on failures with no error code indicated, procedures are described
for without analyzer (SST) and with analyzer (SST). For combination meter (SAS) related troubles, a proce-
dure contains the case without analyzer (SST) and the case with analyzer (SST). Perform troubleshooting
according to each procedure.

List of pages to be referenced by symptom

Page to be referenced
Description :
Without analyzer | With analyzer
&% . | Stability not provided during traveling. (Locking hardiy or not
o - -
v £ ¥ | provided during traveling.} 15-110 15-112
w=o =
< E L"% Swing lock always occurs during traveling or loading work. 15115 15-116
3% on swing fock frequently occurs
Active fork leveling is not provided.
(Does not stop at a herizontal position but tilts at the forward-most 15-117 15-120
- o
o position.)
T
Q : T )
55 Active fork leveling is not prov@gd. 15-123 15-124
%o {Stops at a non-horizontal position.)
m et
£ & | Active fork leveling is not provided.
_g ° (Stops at a position when the knob switch is pressed.) 15-125 15127
Q
g ) : ;
The active .rn.ast rear tllt‘ speed control is not regulatated, or the 15129 15-132
backward tilting speed is always slow.
The mast does not perform front/rear tilt. 15-134 . 15-139
2 = | The knob position runs out to a certain point (at least by 10
C £ o
E § degrees from the straight-forward position). 16-143 15-144
= 0
° 5
£ & | The knob position runs out. 15-146 15147
£ 9| (The knob position in straight-forward status is not constant.)
& No error code is indicated although SAS warning lamp blinks, 15-150 “—
é *_"(underscore} is displayed on the hourmeter. 15-150 —
% The SAS warning lamyp is always lit. 15-151 —
s :"t\!hen the ignition switch is turned on, the SAS warning lamp is not 15-153 -
§ :
Lg No hourmeter indication 15-155 “—
8 The buzzer is not interlocked with the SAS warning lamp. 15-166 P
When the ignition switch is turned on, the swing fock lamp is not it. 15-157 -
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@ Stability not provided during traveling. (Locking hardly or not provided during traveling.)

Without analyzer

Tire burst/air pressure abnormality.

Lock cylinder component failure.

is there any current errer in the record?

| NO YES

Hasn't any tire burst or isn't tire air pressure low? NG
OK |
Visually inspect for damages on the lock cylinder and NG
pin.
OK
Inspection 1 YES
Is the error code recorded?
NO
(1) Make sure that the lock lamp is not lit when the
parking lever is operated slightly strongly. NG

(2) Make sure that the tock lamp is not lit when the fork
is lowered and the speed is gradually increased
simply (Fork height; 500 mm (19.7 in) or lower).

Go to that error code.

All OK

Does this trouble occurs during traveling with a large
lifting height only?

NO lYES

Yaw rate sensor internal abnormality
(Reptace the controller).

Inspection 2

Inspect operation of the lifting height switch,

NG

oK

Does this trouble occur only when a load is provided?

NO YES

no-load relief?

Can the mast be tited to the forward-most
position with a large lifting height and without
load (excluding relief)? Does the mast stop at
an approximately 1 degree front tited position
when the fork is at the upper-most position with

Lifting height switch abnormality.

NG

OK

inspection 3

Make sure that the rear axle does not switch when the
connector of the tock cylinder solenoid is removed and a
front wheel goes over a step.

NG

Load sensor abnormality.

OK

Inspect to see if the speed sensor body and sensor
mounted state are normal.

NG

Failure such as lock cylinder internal ieak,
leak of operation: oi to the outside, or
solenoid sticking.

OK |

Yaw rate sensor defect or controlier defect
(Repiace the controller).

Speed sensor defedt,
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15-111

inspection 1.
Is the error code recorded?

Turn ignition switch ON then remove the diagnosis shorting pin and check error code indication on the
hourmeter display.

Standard:
Errors near the current time shall not exist.

Inspection 2:
Inspect operation of each lifting height switch.

Standard:
Tilt backward at heights of small lifting height (fast) and large lifting height (slow), respectively, without
load. The speeds shall be different.

Inspection 3.
Make sure that the rear axle does not switch when the connector of the lock cylinder solenoid is removed
and a front wheel goes over a step. (Alternatively, lift the rear of the vehicle with a jack and make sure that
the rear axle does not swing.)

Standard:
Remove the lock cylinder solenoid connector on a flat road. A front wheel or rear wheel shall be lifted
when swing lock is performed and a front wheel goes over a step.

Caution:

» Perform this operation without load and at a small lifting height.
» Check for rocking for a large lifting height mast.

e After check, return to a flat road then connect the connector. —V

Front tire

Slope

Note:
Since this inspection requires connector removal and ignition switch ON, an error occurs, the
SAS lamp blinks, and the error code is indicated and stored.
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With analyzer

Tire burst/air pressure abnormality.

Lock cylinder component failure.

Failure such as lock cylinder internal leak,
leak of operation cil to the outside, or

Is there any current error in the record?

YES

Y

Yaw rate sensor internal

defect

{Replace the controlier).

| Lifting height switch

defect.

Hasn't any tire burst or isn't tire air pressure low? NG
OK
Visually inspect for damages on the lock cylinder and NG
pin, !
OK |
Inspection 1 NG
Make sure that the rear axte does not swing when a
front wheel goes over a step after swing SOL OFF. solenoid sticking.
OK |
Inspection 2 YES
Is the error code recorded? !
NO |, NO
Go to that error code.
Inspection 3 NG
Does the speed value change according to the traveling 3 Speed sensor defect.
speed?
OK |
Inspection 4
(1) Is the yaw rate sensor voltage change normal upon accelerated swing
along a circle with an approximately 2-meter radius? (Inspect the right
and left, respectively.) NG
(@ Make sure that the lock famp is not lit when the parking lever is operated "
slightly strongly.
(3) Make sure that the lock lamp is not lit when the fork is lowered and the
speed is gradually increased simply. (Fork height: 500 mm (18.7 in) or
lower}
Alt OK
Does this trouble occur during traveling with a large
lifting height only?
NO LYES
Inspection 5 NG
Inspect operation of each lifting height switch (LIFTING
HEIGHT SW1, SW21 ON/OFF).
) | OK
Does this trouble occur only when a load is provided?
NO L YES
Can the mast be tilted to the forward-most position with a large
lifting height and without load (excluding relief)? Does the NG

.S

mast stop at an approximately 1 degree front tilted position
when the fork is at the upper-most position with no-load relief?

L.oad sensor defect.

OK

Controller defect.
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inspection 1:
See that the rear axie does not swing when one front wheel rides on a high place after swing solenoid

OFF.
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — ACTIVE TEST

Standard:

When one front wheel rides on a high place after the swing solenoid is set to ON and OFF on a flat road,
one front or rear wheel shall float above the ground.

Caution:

Perform this inspection with no load at a low fork height.

ACTVETEST (172)] g G{j

0O

ISWING: SOL| on

TLT 501 oN

T s N 4 @i:
()

KNOB SOL

Inspection 2:
Is any error code recorded?

Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — DIAG MEMORY

Standard:
No error shall be displayed near the current time on the hour meter. i WENGRY [173) GC
T U s
2 122330 431-1
223.3h 42-
K IR @C@C
: ME
Inspection 3:

Does the speed value change according to the traveling speed?

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

Standard:
During traveling the speed value shall change according to the varying vehicle speed.

Note:
The speed value is in a range of 95 to 130% of the actual vehicle speed.

SWING DATA  (1/2) SAVE
YAW SENSOR 2.50V
SPEED

0.0km/h &

SWING SOL ON

A
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Inspection 4:

(1) Let the vehicle travel with acceleration on a circle whose radius is approx. 2 m (79 in), and check if the
yaw sensor voltage variation is appropriate (check for each of right and left turns).

Analyzer: MAIN MENU -> SAS MENU — ANALYZER MENU — IN QUT MENU —» SWING DATA

Standard:
At a low fork height with no load, travel with gradual acceleration (ata speed of 5to 6 km/h (3.1~ 3.7

mile/h}) on a circle whose radius is approx. 2 m (79 in) (with respect to the center of the vehicle). The
yaw sensor voltage shall vary smoothly.

In right turn 2.5V (stationary state) — approx. 3.0V
In left turn 2.5V (stationary stale) — approx. 2.0V
[ swicoata (172)f o0 (Q
| YAW SENSOR 2.50v
SPEED 0.0kmsh
SWING 50L ON " ({:
IME
Inspection &:

Check functioning of each fork height switch (ON/OFF of fork height SW1 and SW21).
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU —> MAST DATA

Standard:

) Lift and fower the fork at around 2,200 mm (86.6 in) to actuate the fork height switch.
Only fork height SW1 is ON at a low fork height (below the fork height switch).
Only SW21 is ON at a high fork height (above the fork height switch).

‘ MASTDATA  (1/2}] o\ (ﬁ
TILT WD OFF
BwD  OFF l' @<
KNOB  OFF ¢
HEIGHT SW1 ON
SW21 OFF
SW22 OFF @
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@ Swing lock always occurs during traveling or loading work. Or, swing lock frequently occurs.

Without analyzer

Lock is always maintained (bracing kept) and the rear
axie does not swing when the vehicle goes over a step
afthough the lock lamp is not lit (upon engine start).

YES

lNO

{1 Make sure that the lock lamp is not lit when the
parking lever is operated slightly strongly.

(@) Make sure that the lock lamp is not lit when the fork
is lowered and the speed is gradually increased
simply. {Fork height; 500 mm (19.7 in) or lower)

NG

Leck cylinder sotenoid valve sticking.

All OK

Inspection 1
Inspect the operation of the {ifting height switch,

NG

Yaw rate sensor internal defect.
{Replace the controller).

OK

Can the mast be titted to the forward-most position with
a large lifting height and without ioad (excluding relief)?
Does the mast stop at an approximately 1 degree front
tilted position when the fork is at the upper-most position
with no-load relief?

NG

Lifting height switch defect.

OK

Yaw rate sensor defect or controller defect.
(Replace the controller.)

Inspection 1:
Inspect operation of liffing height switch.

Standard:

Load sensor defact.

Tilt backward at heights of small lifting height (fast) and large lifting height (slow), respectively, without

load. The speeds shall be different.
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With analyzer

Lock is always maintained (bracing kept) and the rear
axie does not swing when the vehicle goes over a step
although the lock lamp is not lit (upon engine start).

NO

inspection 1

(1) 1s the yaw rate sensor voltage change normal upon
accelerated swing along a circle with an approximately
2-meter radius? (Inspect the right and left, respectively.)

{2y Make sure that the lock lamp is not lit when the parking lever
is operated slightly strongly.

(@) Make sure that the lock lamp is not lit when the fork is
lowered and the speed is gradually increased simply. (Fork
height: 500 mm (19.7 in) or lower).

All OK

Inspection 2
Inspect the operation of each the lifting height switch. (LIFTING
HEIGHT 8W1, SW21 ON/OFF)

YES

Failure such as lock cylinder
?| solenoid valve sticking or clogging.

OK

v

Can the mast be tilled to the forward-most position with a large
lifting height and without load {excluding relief)? Does the mast
stop at an approximately 1 degree front tilted position when the
fork is at the upper-most position with no-load relief?

| NG_M> Yaw rate sensor internal abnormality
{Replace the controller}.
NG . , ,
» Lifting height switch.
NG

v

OK

¥

Controller defect.

tnspection 1;

Load sensor abnormality.

(1) 1sthe yaw rate sensor voltage change normal upon accelerated swing along a circle with an approxi-
mately 2-meter radius? (Inspect the right and left, respectively.)

Analyzer: MAIN MENU -» SAS MENU — ANALYZER MENU — IN CUT MENU — SWING DATA

Standard;

With a small lifting height and without load, perform accelerated swing along an approximately 2-meter
radius circle (based on the vehicle center) gradually (up to 5 to 6 km/h (3.1 ~ 3.7 mile/h)). The yaw rate

sensor voltage shall change.

Swing to the right 2.5 V (stop) to Approx.3.0 V

Swing {o the left 2.5V (stop) to Approx. 2.0V

SWING DATA  (1/2)
YAW SENSOR 2,50V

PEED 0.0km/h ‘

SWING SOL ON

SAVE

B
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Inspection 2.
Inspect the operation of each the lifting height switch.
(LIFTING HEIGHT SW1, SW21 ON/OFF)

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

Standard:

@ Lift and lower the fork at a height of approximately 2200 mm (87 in) to activate the lifting height switch.
Note:
o LIFTING HEIGHT SW1 only is turned ON for a small lifting height (below the switch).
o LIFTING HEIGHT SW21 only is turned ON for a large lifting height (above the switch).

MASTDATA  (172)] ge {
TILT FWD  OFF
BWD

or [ 3 14

KNOB
HEIGHT §Wt1  ONM
SwW21 OFF
5W22 OFF ME

® Stopping with automatic leveling fails. (Does not stop at a horizontal position but tilts at the
forward-most position.)

Related Portion

Tilt angle sensor
CN1-14  (5MA, Tilt angle sensor power} CN27-1
5
N g
5 ) ‘
2 |9|Ql.ON1-17__(MA, Tit angle senson GNa7-2 O So
£ |F|a o i
5 ~c
3] -
ON1-22  (EO1, Sensor GND) CN27-3 F
CN1 CN27
Active fork leveling switch
=
£
CN1-B (MN Tiitknob SW) CN33-1 3
(=]
. &
5 ©
s 199 o2 (R 3
e | -
8 CN1-23 {E02 SW-GND) CN33-2 ? 8
2
G
<
CN1 CN33
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Without analyzer

OK

Check if automatic stop occurs upon forward tilting by
approx. 1 degree in tilting operation immediately after
relief in the uppermost position in no-load lifting.*

* Tilt the mast forward especially slowly

on a vehicle with an attachment.

NG
Inspect for link bending and damages of the titangle | NG After repair, check active fork levelin
sensar. ; g.
OK |, NG
Inspection 1. NG} Tittangle sensor defect.
Inspect the tilt angle sensor.
OK
Make sure that natural forward tilt is obviously large. | NG 1 Control valve solenoid No.1 sticking or tilt
(Can the motion be checked visuaily?) lock check valve sticking defect.
OK
After re-setting again, check active fork leveling. NG »] Controller defect.
NG . -
Inspect for slip off of the CN1 and CN33 connectors. @fézlrincgorrectlon, check active fork
OK NG
Inspection 2 OK
Inspect continuity of the active fork leveling switch > Controller defect,
wiring.
NG
Inspection 3 NG
Inspect continuity of the active fork leveling switch »| Active fork leveling switch defect.
only.
OK
Inspection 4 NG H
. >} Harness defect.
Inspect continuity between CN1 and CN33.
OK

CN33 connector defect.
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fnspection 1.
Inspect the tilt angle sensor.

Turn the ignition switch OFF and remove the tilt angle sensor.

Standard:
CN27-1~CN27-3 1.5k2 £ 0.3kQ2
Sensorlever free | Sensor lever with full stroke .
CN27-2~CN27-3 0kQ 1.5k + 0.3k (eeo)
CN27 (TAB)
Inspection 2:
Inspect continuity of the active fork leveling switch wiring.
Turn the ignition switch OFF and disconnect CN1.
Standard:
Active fork leveling | Active fork leveling switch —
SWitCh free Wfth fU” Sfl’oke |1’ 2 |3r 4 | 5 5[7]3 9[1011;123‘;3‘
pafisfie]i 7 a)1a]aojzs;22[2a2ai25 264
CN1-8 ~ CN1-23 No continuity Continuity shall exist. - i}
CN1 (REC)
Inspection 3:
Inspect continuity of the active fork leveling switch only.
Turn the ignition switch OFF and disconnect CN33.
Standard:
Active fork leveling | Active fork leveling switch
switch free with full stroke
CN33-1 ~ CN33-2 No continuity Continuity shall exist. o
CN33 (TAB)
Inspection 4.
Inspect continuity between CN1 and CN33.
Turn the ignition switch OFF and disconnect CN1 and CN33.
Standard:
CN1-8 ~ CN33-1: Continuity shall exist. an [E2] . .
CN1-23 ~ CN33-2; Continuity shall exist. hieh et izl
CN1{REC)

7

-

CN33(REC)
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With analyzer

NG | Inspection 1
Inspect the output of the active fork leveling switch.
OK
OK | Inspection 2
inspect the output of the tilt angle sensor.
NG

¥

After repair, check active fork

| NG

After re-setting again, check

sticking or tilt lock check valve

After correction, check active

| NG

Active fork leveling switch defect.

Inspect for link bending and damages of the tilt angle NG
SENnsor. leveling.
OK |
i NG | ..
Inspection 3, > Titangle sensor defect,
Inspect the tilt angle sensor.
.| OK
v
Inspection 4 NG
Inspect the leveling stored value of the tilt angle sensor., "I active fork leveling.
OK |, NG |
Make sure that naturat forward tilting is obviously large. NG | Controfvalve solenoid No.1
(Can the motion be checked visually?) T
sticking defect.
OK
Controller defect.
4
[ t for slip off of the CN1 and CN33 ¢ | NG,
nspect for slip off of the an connectors, fork leveling.
oK |
Inspection 5 OK
Inspect continuity of the active fork leveling switch wiring. > Controller defect.
NG
Inspection 6- _ _ . _ NG N
Inspect continuity of the active fork leveling switch only.
OK
hd
Inspection 7 NG
R defect.
Inspect continuity between CN1 and CN33. Harness defec
OK

hd

CN33 connector defect.
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Inspection 1.

Inspect the output of the active fork leveling switch.

Turn the ignition switch ON (stop the engine).

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

Standard:
Active fork leveling switch free Active fork leveling switch depressed
KNOB OFF ON

MAST DATA  {1/2} SAVE (C

TiLY FWD QFF

BWD QFF
ooz, o, | ¥ |
a1 e G

Inspection 2:

Inspect the output of the tilt angle sensor.

Turn the ignition switch ON (start the engine).

Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU --»> MAST DATA

Standard:

When the tilt operation is performed and the mast is moved from the forward-most tiit position to the
backward-most tilt position, the potential shall rise between 0.1V and 4.9 V along with backward tilting.

Inspection 3:

Inspect the tilt angle sensor.

Turn the ignition switch OFF and remove the tilt angle sensor.

Standard;

MASTOATA  (172)] o\ GC
TILT 2.20¢

.2
CONT 2.20V ‘l

LEVEL 2,20V

LOAD 0.90{0.80)V

TILT SOL1 ON

S0L2 OFF @@

CN27-1~CN27-3

1.5KE2 + 0.3k0

Sensor lever free Sensor lever with full stroke

CN27-2~CN27-3

Ok 1.5k + 0.3kQ2

CN27 (TAB)
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fnspection 4:
Inspect the leveling stored value of the tilt angle sensor.

Turn the ignition switch ON (start the engine).
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU -» IN QUT MENU — MAST DATA

Standard:
The TILT value shall be smaller than the LEVEL value when the tilt is at the forward-most position.

MAST DATA  (1/2)
TILF 2.20V

SAVE

4
A

SOL2 CFF

Inspection 5:
Inspect continuity of the active fork leveling switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:
Active fork leveling |  Active fork jeveling switch —
switch free depressed NRsnEOROEENEE
ta[:5[1s]17]58[19}20] 31| 221232425 28]
CN1-8~CN1-23 No continuity Continuity shall exist. T ON (REC)
Inspection 6:
Inspect continuity of the active fork leveling switch only.
Turn the ignition switch OFF and disconnect CN33.
Standard:
Active fork leveling Active fork leveling switch _
switch free depressed
CN33-1~CN33-2 No continuity Continuity shall exist. e
CN33 (TAB)
Inspection 7:
Inspect continuity between CN1 and CN33.
Turn the ignition switch OFF and disconnect CN1 and CN33.
Standard: -
CN1-8 ~ CN33-1: Continuity shall exist. IBE0BRERDEEEE
CN1-23 ~CN33-2; Continuity shall exist. 721 34T 23 S A 2 PRI P S
CN1 (REC)

7

CN33(REC)
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16-123
® Active fork leveling is not provided. (Stops at a non-horizontal position.)
Related Portion:
Tilt angle sensor
CN1-14  (5MA, Tilt angle sensor power) GN27-1
% @il ON1-17  (MA, Tiltangle sensor) CN272 |0 |y g§
b= o a1 He
S —a
© Lol
CN1-22  (E01, Sensor GND) CN27-3 E
N1 CNa27
Without analyzer
! ' ing and fthe tilt angl N ‘ . |
nspect for link bending and damages of the tilt angle G After repair. check active fork leveling.
Sensor.
OK [ 'NG
Inspection 1 NG |
Inspect the tilt angle sensor. Tilt angte sensor defect.
OK
fs there possibility of deviation of the stered teveling NG After re-setting again, check active fork
position due to worn-cut tires or vehicle deterioration? ” leveling.
OK |« [ NG
Controller defect.

Inspection 1:
Inspect the tilt angle sensor.

Turn the ignition switch OFF and remove the tilt angle sensor.

Standard:

CN27-1~CN27-3 1.5k £ 0.3k

Sensor lever free | Sensor lever with full stroke (600)

CN27 (TAB)

CN27-2 ~ CN27-3 OkQ 1.5k + 0.3k
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With analyzer

| NG

After re-setting again, check active fork

I ¢ for link bendi i NG . . ;
Sr;snp;ecz)i or link bending and damages of the tilt angle s After repair, check active fork leveling.
OK
inspection 1 NG .
Inspect the tilt angle sensor, Tiitangle sensor defect.
oK
Inspection 2 NG
Inspect the stored leveling value of the tilt angle sensor. 1 leveling.
OK

| NG

hd

Controller defect.

Inspection 1:
Inspect the tilt angle sensor.

Turn the ignition switch OFF and remove the tilt angle sensor.

{600)

CN27 (TAB)

Standard:
CN27-1~CN27-3 1.5k £ 0.3k02
Sensor lever free | Sensorlever with full-stroke
CN27-2~CN27-3 1149 1.5k £ 0.3kQ2
Inspection 2:

Inspect the stored leveling value of the tilt angle sensor.

Turn the ignition switch ON (start the engine).

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

Standard:

The TILT value shall be the LEVEL value + 0.05 V when the mast is upright.

Note:

Set the mast slowly forward from the backward-tilted position.

MASTDATA  (1/2)

THT 2,20V
CONT 2.20V ‘
LEVEL 2.20Y

LOAD 0.90{0.90)V

TELT S0L1 ON

S0L2 OFF

SAVE

RN
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® Active fork leveling is not provided. (Stops at a position when the knob switch is pressed.)

Related Portion

Tilt angle sensor
CN1-14  (5MA, Tilt angle sensor power) CN27-1
]
o 2
Q H [
S |2|Q[CN1-17_ (MA Titangle sensor) oNz7-2 | @ S‘g’g
£ IFie |~ i
G e
18] s
CN1-22  (EO1, Sensor GND) CN27-3 =
CN1t ON27
Load sensor
CN1-1 {5V power, 5PRS) CN3-1 CN26-3
S
5 |2]Q| CN1-18 (Signal PRES) o Q] ON3-2 CN26-2 | & o 8
£ |Fle E| Ci=]
5 jn]
3 %]
CN1-22 (GND, EO1) CN3-5 CN26-1 8
o,
CN1 CN3 CN26
Lifting height switch
CN1-23 {E02, SW-GND) CN3-3 CN31-1
(MH1, Lifting =]
- CNt-3 height sensor 1) CN3-7 CN31-2 Q19 2 _
5] ] o
= o (&3
2 {28 (MM21, Lifting Q5 . £3
§ FIEI CN1-4 heightsensor 21y | [T ong4 CN31-3 w
{MH22, Lifling CN31
CN1-5 height sensor 22) CN3-8
CM CN3
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Without analyzer

OK

Make sure that active fork leveling is possible with a fork {ifting
height of approximately 500 mm {19.6 in) and approximately 500
mm (16.6 in) without load.

NGl

Make sure that active fork leveling is possible with a fork lifting OK
height of approximately 500 mm (19.6 in} and approximately 500 > Controller defect
it (19.6 in) with a load on the fork. ’
NG
|
oK

Check if automatic leveling is possible at a high position
without any load.

> Controller defect.

Coniroller defect.

NG
i i i NG
Lr:}snpseé:rt for link bending and damages of the tilt angle > After repair, check active fork leveling.
CK < | NG
Inspection 1 NG | _
Inspect the tilt angle sensor. ?| Tilt angle sensor detect.
OK l
. . . X NG
After re-setting again, check active fork leveling. >| Controller defect.
- P - - e Replace the load sensor, and check if
Make sure that active fork leveling is possible with a fork lifting : : ‘ h
height of approximately 500 mm {19.6 in) and approximately 500 oK > automatic leveling occurs at a high fork
mm (19.6 in) with a load on the fork. position without a load.
NG
NG l{
Check if automatic leveling occurs after
resetling again.
\ NG |
Inspection 2 NG Controller defect
Inspect continuity of the lifting height switch only. entroder defect.
OK l
—2| Lifting switch defect.

Inspection 1:
inspect the tilt angle sensor.
Turn the ignition switch OFF and remove the tilt angle sensor.

Standard:
CN27-1 ~ CN27-3 1.5k(2 £ 0.3k2
Sensor lever free Sensor lever with full-stroke e
CN27-2 ~ CN27-3 Ok2 1.8k +£0.3kQ ..

inspection 2:
Inspect continuity of the lifting height switch only.
Turn the ignition switch OFF and disconnect CN31.

Standard:

CN27 (TAB)

Fork height: Approximately 500 mm (19.6 in}

CN31-1 ~ CN31-2

Continuity shall exist.

€ao)

CN31 (REC)

CN31-1 ~ CN31-3

No continuity
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With anatyzer

CK

Make sure that active fork leveling is possible with a fork fifting
height of appreximately 560 mm {19.6 in) and approximately 500
mm (19.6 in) without load.

NG |
Make sure that active fork leveling is possible with a fork lifting OK
height of approximately 500 mm {19.6 in) and approximately 500 > Controller defect.
mm (19.6 in) with a load on the fork.
NG .,
Check if automatic leveling is possible at a high position OK
withoutlany %oad.I gep gne > Controller defect.
NG
N
i i i N
Inspect for link bending and damages of the tiit angle G 5| After repair, check active fork leveling.
Sensor,
OK |, | NG
Inspection 1 NG )
[nspect the tilt angle sensor. 1 Tilt angte sensor detect.
OK l
Inspection 2 NG | After re-setting again, check active fork
Inspect the stored leveling value of the tilt angle sensor. “I leveling.
OK | NG
Controller defect.
1
NG | Make sure that active fork leveling is possible with a fork lifting
| height of approximately 500 mm {18.6 in) and approximately 500
mm {18.6 in) with a load on the fork.
OK l
Inspection 3 NG Replace the load sensor, and check if
Inspect the road sensor output signal. automatic leveling occurs at a high fork
BK position without a load.
¢ | NG
Controller defect.
Inspection 4 OK
Inspect the output of the lifting height switch, Controiler defect.
NG l
Inspection & NG RN ; :
Inspect continuity of the lifting height switch only. »| Lifting height switch defect.

OK

Controlier defect.
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Inspection 1:
Inspect the tilt angle sensor.

Turn the ignition switch OFF and remove the tilt angle sensor.

Standard:
CN27-1~CN27-3 1.5k + 0.3k
Sensor lever free | Sensorlever with full-stroke -
CN27-2 ~CN27-3 Ok 1.5k £ (.3k02 ‘
CN27 (TAB)
Inspection 2:

Inspect the stored leveling value of the tilt angle sensor.
Turn the ignition switch ON (start the engine).
Analyzer: MAIN MENU —-» SAS MENU — ANALYZER MENU — IN QUT MENU — MAST DATA

Standard:
The TILT value with the mast tilted fully backward is greater than the
LEVEL value. | MRSTORRT e | €
CONT 2.20v "' @C
. LEvst.znv!
Inspection 3: LoAD 0.60{0:80)V
Inspect the load sensor output signal. 302 OFF e

Turn the ignition switch ON (Start the engine).
Analyzer: MAIN MENU —» SAS MENU — ANALYZER MENU — IN OUT MENU -» MAST DATA

Standard:
The LOAD value is the value in () £ 0.2 V or lower. T.Lff;im A crve @
(Fork lifting height of approximately 500 mm (19.6 in) without load.) CONT g-gggl 3¢
{240 Bl
Inspection 4: 3oL oft @

Inspect the lifting height switch output signal.
Turn the ignition switch ON (Start the engine).
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN QUT MENU > MAST DATA

Standard:
When the fork height is 500 mm (19.6 in). the LIFTING HEIGHT output shall be as follows:
SW1: ON
SW21: OFF ot e ) L
. BWD QFF
SW22: OFF a8 F 3¢
Inspection 5: w2z o e

Inspect continuity of the lifting height switch only.
Turn the ignition switch OFF and disconnect CN31.

Standard:

Fork height: Approximately 500 mm (19.6 in)

CN31-1 ~ CN31-2 Continuity shall exist. ..

CN31-1 ~ CN31-3 No continuity CN31(REC)
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@ The active mast rear tilt speed is not regulated, or the backward tilting speed is always slow.
Related Portion

Active fork leveling switch
£
£
CN1-8  (MN Tilt knob SW) CN33-1 z
- o
g ol 3
§ w0 =
g |F|E s £
& CN1-23 (E02 SW-GND} CN33-2 Cf 8
]
G
P
CN1 CN33
Lifting height switch
ON1-23 (E02, SW-GND) CN3-3 CN31-1
(MH1, Lifting )
- CN1-3 height sensor 1) CN3-7 CN31-2 {mi© 2
2 L =g
2 129 (MH21, Lifting 2 g &3
§ B0 GN1-4  heightsensor 21y |F || GN3-4 CN31-3 J
(MH22, Lifting CN21
CN1i-5 height sensor 22) CN3-8
CN1 CN3
Tilt solenoid No. 2 (~ 2000.11)
Tilt solencid
CN1-12 (TLTZ, Tilt solenoid 2) CN13-1 No-2
&
2 |23 2l x
2 | x| S
© CN1-24 (E1, Main GND) CN13-2
CN1 CN13
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Without
analyzer

NO

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

| YES

i

Stopping with automatic

NG

teveling occurs upon
automatic leveling switch
operation when the fork is
raised o approx. 500 mm
(19.6 in) without a load,

oK

¥

Check connectors CN1 and

CN33 for disconnection orwater | NG | Check if the backward tilting
invasion. speed is normal after the repair.
OK | | NG
Inspection 1 OK |
Check the automatic leveling > Controller defect.
switch wiring for continuity.
NG l
Inspection 2 NG . : .
Check continuity of the Automatic leveling switch defect,
automatic leveling switch alone.
OK
Inspection 3 NG
Check continuity between CN1 > Hamess defect.
and CN33.
OK l
CN33 connector defect.
QK | Touch tilt solenoid*! and check

Inspection 4
Check continuity of the fork
heigh switch alone.

NG

Fork height switch abnormality.

OK

the solenoid operating sound
with the mast tilt to backward
and with the fork raised to
approx, 500 mm (19.6 in) with no
load. (Check with the engine
stopped.)*

*1 Sclenoid to be checked:
~2000.11: No.2 solenoid
2000.11 ~: One unit of
solenoid

!

| NGl

Controlier defect.

*. Since the solenoid may be hot after liting operation, carefully
prevent the hand from getting scalded.

~2000.11:

Confrof valve salencid No.2
sticking defect.

2000.11 ~

Control valve solenoid sticking
defect.
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Inspection 1.
Inspect continuity of the active fork leveling switch wiring.
Turn the ignition switch OFF and disconnect CN1.
Standard:
Active fork leveling Active fork feveling switch
. ==
switch free depressed EhnhT L s
T T X hafisiis[17[18[t9}20[21]22t23]2 12526}
CN1-8~CN1-23 No continuity. Continuity shall exist. : ¥
CN1(REC)

Inspection 2:

Inspect continuity of the active fork leveling switch only.

Turn the ignition switch OFF and disconnect CN33.

Standard:

Active fork feveling
switch free

Active fork leveling switch

depressed

CN33-1~CN33-2

No continuity.

Continuity shall exist. =
CN33 (TAB)

Inspection 3:

Inspect continuity between CN1 and CN33. =

Turn the ignition switch OFF and disconnect CN1 and CN33.

Standard:

CN1-8 ~ CN33-1: Continuity shall exist.
CN1-23 ~ CN33-2: Continuity shall exist.

Inspection 4:

S n n_n

[1i2]aja]s]s]7]0 o Holi1]i2)ia}

[14irshs]17]i8]19i20j2 {ze{20l24{25]26]
x tr

CN1(REC)

CN33 (REC)

Inspect continuity of the lifting height switch only.

Turn the ignition switch OFF and disconnect CN31.

Standard:

Small lifting height Large lifting height

CN31-1 ~ CN31-2

Continuity shalt exist. No continuity.

CN31-1 ~ CN31-3

No continuity.

Continuity shall exist.

oo,

CN31{REC)
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With

analyzer

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

OK
>l Controlier defect.

NG
Inspect for siip off of the CN1 and | NG | After correction, check the
CN33 connectors. backward tilting speed.
OK |, | NG
Inspection 2
Inspect continuity of the active oK, ST ?[onnector or controller
fork leveling switch wiring. erect.
NG
Inspection 3 NG
Inspect continuity of the active »| Active fork leveling switch defect.
fork leveling switch only.
OK
Inspection 4 NG
Inspect continuity between CN1 > Harness defect,
and CN33.
OK
CN33 connactor defect. Touch titt solenoid*’ and check the
solencid operating sound with the mast
tilt to backward and with the fork
raised to approx. 500 mm (18.6 in) with
l ne foad. (Check with the engine
inspection 5 OK stopped.)
inspect the output signat of the *1 S(;Igggi$1toNbezchelckec§:d
HY H i ~ 1 NG & solenol
lifing height switch. 2000.11~: One unit of soienoid
NG NG |
Inspection 6 NG

Inspect continuity of the lifting
height switch only.

OK

Controller defect.

fnspection 1.
Inspect the output signal of the active fork leveling switch.

Lifting height switch defect.

Turn the ignition switch ON (stop the engine).

]
~2000.11:
Control vaive soienoid No.2
sticking defect.
200011 ~:
Control vaive solenoid
sticking defect.

*: Since the solenoid may be hot after lifting operation, carefully
prevent the hand from getting scalded.

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

Standard:
Active fork leveling Active fork leveling switch
switch free depressed
KNOB OFF ON

MAST DATA SAVE
TILT FWD  QFF
8WD QFF Jr
KNOB QFF
HEIGHT SW1 0N
SW21 OFF
SWaz GFF

(1/2)

SINIe
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Inspection 2:

Inspect continuity of the active fork leveling switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:
Active fork feveling | Active fork leveling switch
‘switch free depressed
CN1-8 ~CN1-23 No continuity Continuity shall exist.
Inspection 3:

Inspect continuity of the active fork leveling switch only.

Turn the ignition switch OFF and disconnect CN33.

Standard:

Active fork leveling
switch free

Active fork leveling switch
depressed

CN33-1~CN33-2

No continuity

Caontinuity shall exist.

inspection 4:

Inspect continuity between CN1 and CN33,

Turn the ignition switch OFF and disconnect CN1 and CN33.

Standard:

CN1-8 ~ CN33-1: Continuity shall exist.
CN1-23 ~ CN33-2: Continuity shall exist.

Inspection 5:

Inspect the output signal of the lifting height switch.

Turn the ignition switch ON (start the engine).

==

,. no.n

[1]2[3{4%5 si7 ala balitfiziis]

l1a[1s[1e{i7l18[19i2¢{ 27 22]2at24[25]26}
r

CN* (REC)

CN33 (TAB)

" “ E—d o
[112T3]4]5] s [7[&[8 Jlefiifizhal
[t415l8[173sa[10j2c21 2323124251 26]

CN1(REC)

CN33 (REC)

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

Standard:

When the fork height is 500 mm (18.6 in). the LIFTING HEIGHT output shall be as follows:

SW1. ON
SW21: OFF
Swa2: OFF

Inspection 6:

Inspect continuity of the lifting height switch only.

Turn the ignition switch OFF and disconnect CN31.

Standard:

JILT FWD  OFF
BWD

KNOB
HEIGHT SW1  ON

MAST DATA  (1/2) SAVE

@C
e (3]
e

SW21 OFF
SW22 OFF

Small liting height

Large lifting height

CN31-1 ~ CN31-2

Continuity shall exist.

No continuity.

CN31-1 ~ CN31-3

No continuity.

Continuity shall exist.
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® The mast does not perform forward/backward tilt.

Related Portion

Tilt lever switch

CN1-10 {MF, Tilt lever SW1 (forward))

Controller
TAB
REC

CN1-9 (MR, Tilt lever SW2 {backward))

CN1-23 (E02, SW-GND}

REC
TAB

, CN34-1 :
Forward
CN34-2 tilt switch
CN34-3
Backward
CN34-4 | tilt switch

G CN34
Without analyzer
OK | Neither forward nor backward
tilting fails.
NG
Check CN34 connectorfor ~ |NG | Check tilting operation after
disconnection. | correction.
NG
OK
Inspection 1 oK | Touch tilt solenoid No.1 NG | Sticking defect of the
Check the tilt lever switch »{ (solencid valve on the upper | oo valve for solenoid No. 1.
iring for continuity rear side (truck FWD) of the
wiring . control valve) and check the
solenocid operating scund OK
NG when the tilt lever is —>1 Controlier defect.
operated.(Check with the
engine in stopped state.}*
Inspection 2 QK | Inspection 3 NG
Check continuity of the tilt »| Check continuity between ~ [——>| Harmess defect.
lever switch alone (without CN1and CN34.
removal from the vehicle). I OK
CN34 connector defect.
NG
tnspection 4 NG
Check continuity of the tilt »| Tiltlever switch defect.
lever switch alone {after
removal from the vehicle).
OK * Since the solenoid may be hot after lifting operation,
2 carefully prevent the hand from getting scalded.

Tilt lever switch installation
defect,

Goto théL next page.
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Continued
OK | Check to see if forward tilting is
possible.
NG
Inspect for slip off of the CN1and | NG | After correction, check the tilt
CN34 connectors, "| operation.
OK |, | NG
inspection OK
inspect continuity of the forward >l Controller defect.
tilt lever switch wiring.
NG
inspection 6 ,
.- Inspection 7
Inspect continuity of the forward | OK - NG
filt lever switch only (mounted on || InSPect continuity between CN1 >| Harness defect.
. and CN34.
the vehicie).
NG OK
4 »| CN34 connector defect.
Inspection §
Igspect continuity ofthe forward | NG Forward tilt lever switch defect.
tiit lever switch only (removed
from the vehicle).
OK
Forward tiit lever switch mounting
defect.
Inspect for sfip off of the CN1and | NG | After repair, check backward
CN34 connectors. tilting.
OK |, | NG
Inspection 9 OK
Inspect continuity of the » Controller defect.
backward tilt lever switch wiring.
NG
Inspection 10 -
. inspection 11
Inspect continuity of the OK - NG
backward tilt lever switch only >| inspect continuity between CN1 >| Harness defect.
: and CN34.
(mounted on the vehicle).
NG oK
»| CN34 connector defect.
Inspection 12
Inspect continuity of the NG

backward tilt lever switch only
(removed from the vehicle).

OK

Backward tilt lever switch
mounting defect,

>

Backward tilt lever switch defect.
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Inspection 1;

Check the tilt lever switch wiring for continuity.
Turn the ignition switch OFF and disconnect CN1.

Standard:

Tiltlever in neutral

Tilt lever in forward

Tilt lever in backward

CN1-10~CN1-23

No continuity

Continuity shalt exist,

==}

n
213]4]s]s]7]s

No continuity [
|4[1siisk7i8]sof20i21]22]

CN1-@~CN1-23

No continuity

No continuity

Mo i
9Tio]13]32h3]
23 Allasizsl

Continuity shall exist.

inspection 2:

Check continuity of the tilt lever switch alone (without removal from the vehicle).
Turn the ignition switch OFF and disconnect CN34.

Standard:

Tilt lever in neutral

Tiit lever in forward

Tilt lever in backward

CN34-1~CN34-2

No continuity

Continuity shall exist.

No continuity

CN34-3~ CN34-4

No continuity

No continuity

Continuity shall exist.

CN1 (REC)

CN34 (TAB)
Inspection 3:
Check continuity between CN1 and CN34.
Turn the ignition switch OFF and disconnect CN1 and CN34.
Iy e w n I
Standard: DB MDA e
CN1-10~ CN34-1 Continuity shall exist. CN1(REC)
CN1-9~CN34-3 Continuity shall exist.
171
CN1-23~CN34-2 | Continuity shall exist ..
(3)4)
CN1-23~CN34-4 Continuity shall exist. —
CN34 (REC)
inspection 4:
Check continuity of the tilt lever switch alone (after removal from the vehicle).
Turn the ignition switch OFF and disconnect CN34.
Standard:
When the forward filt When the backward

Switch in free state

switch is pressed

tilt switch is pressed

CN34-1~CN34-2

Continuity shall exist.

No continuity

Continuity shall exist.

CN34-3~CN34-4

Continuity shall exist.

Continuity shall exist.

No continuity

CN34 (TAB)
Inspection 5:
Inspect continuity of the forward tilt lever switch wiring.
Turn the ignition switch OFF and disconnect CN1.
Standard:
Tiltiever in neutral Tiltlever at forward A — .
It]ziaia[sle][7[8

CN1-10~CN1-23

No continuity

Continuity shall exist.

ia]isiigi7[18h5]20z1[22]

g Jioli1]:2i1a]
[23fz4]25{26]

CN1(REC)
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Inspection 6:

Inspect continuity of the forward tilt lever switch only (mounted on the vehicle).

Turn the ignition switch OFF and disconnect CN34.

Standard:

Tilt lever neutral

Tiltlever at forward

CN34-1~CN34-2

No continuity

Continuity shall exist.

Inspection 7:

inspect continuity between CN1 and CN34.

Turn the ignition switch OFF and disconnect CN1 and CN34.

Standard:

CN1-10 ~ CN34-1: Continuity shall exist.
CN1-23 ~ CN34-2: Continuity shalt exist.

inspection 8;

CN34 (TAB)

fe]2]aiaTs

PR
s [7[8]sio]1]12h3]

palis[ieil

Fi8{19[20]21[22[25]za[25{z6]
i

Inspect continuity of the forward tilt lever switch only (removed from the vehicle).

Turn the ignition switch OFF and disconnect CN34,
Remove the forward tilt lever switch (upper-side switch on the control valve),

Standard:

Switch free

Switch depressed

CN34-1~CN34-2

Continuity shall exist.

No continuity

Inspection 9:

Inspect continuity of the backward tilt lever switch wiring.

Turn the ignition switch OFF and disconhect CN1.

Standard:

Tilt lever neutral

Tilt lever at forward

CN1-9~CN1-23

No continuity

Continuity shall exist.

CN1 (REC)

IV

(i Xz)
| 7R

CN34 (REC)

CN34 (TAB)

| ===x|

[1i2]3

4|5

6f718

S0

EHE |

[14itsl1s
W

17118

1920021

22[23

24[25:26|
=

CN1(REC)
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Inspection 10:

Inspect continuity of the backward tilt lever switch only (mounted on the vehicle).

Turn the ignition switch OFF and disconnect CN34.

Standard:

Tilt lever neutral

Tilt lever at forward

CN34-3~CN34-4

No continuity

Continuity shail exist.

Inspection 11:

Inspect continuity between CN1 and CN34.

Turn the ignition switch OFF and disconnect CN1 and CN34.

Standard:

CN1-9 ~ CN34-3: Continuity shall exist.
CN1-23 ~ CN34-4: Continuity shall exist.

inspection 12;

CN34 (TAB)

[ |
8 _H n
fi]2[alaTs]s[7 [ ledieiifizhiaf
Balsslieli7italie)2ola1]2223]2a] 2526}

CN1{REC)
1)
&)

CN34{REC)

Inspect continuity of the backward tilt lever switch only (removed from the vehicle).

Turn the ignition switch OFF and disconnect CN34.
Remove the backward tilt lever switch (lower-side switch on the control valve).

Standard:

Switch free

Switch depressed

CN34-3~CN34-4

Continuity shall exist.

No continuity

ez

CN34 (TAB)
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With analyzer

OK | Check to see if forward and

backward tilting is impossible,
NG

ok | Inspection 1
Inspect the switch output signal

when the tilt lever is operated.

NG J
[nspect slip off of the CN34 NG | After correction, check the tilt
connector, | operation.

OK . | NG

Touch tilt solenoid No.t (solenoid valve NG Tsolenocid No.1 controf valve
on the upper rear side (truck FWD) of sticking defect,

control valve) and check the solenoid
operating sound when the tilt lever is
operated. (Check with the engine in OK

stopped state.) * > Condroller defect.

OK . l M *: Since the solencid may be hot after lifting operation,
Check to see if forward tilting is carefully prevent the hand from getting scalded.
possible.

NG
Inspection 2
Inspect the switch output signal OK

¥ Controlier defect.

when the tilt lever is operated for
forward tifting.

NG
Inspect for slip off of the CN1 and NG | After correction, check the forward
CN34 connectors. tilting operation.

oK I NG
Inspection 3 0K
Inspect continuity of the forward tilt > Controller defect.
fever switch wiring.

NG

v

Inspection 4 -

- , OK | Inspection §
inspect continuity of the forward tit | Inspect continuity between CNA NG | Harmess defect
lever switch only

. and CN34.
(mounted on the vehicle).
>} CN34 connector defect.

Inspection &

Inspect continuity of the forward tilt | NG . .
lever switch only (removed from the >| Forward tilt fever switch defect.
vehicle).

OK

A

Forward ilt lever switch mounting
defect,

l

Go to the next page.
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Continued
Inspection 7
Inspect the switch output signal | OK .| Controller defect
when the tilt lever is operated
for backward tilting.

NG
Inspect for slip off of the CN1 NG | After correction, check the
and CN34 connectors. backward tilting operation.

OK l< P NG
Inspection & OK
Inspect continuity of the ———s| Controller defect.
backward tiit lever switch wiring.

NG
Inspection 9 Inspection 10
Inspect continuity of the OK - | NG
backward tilt lever switch only —>| Inspect continuity between CN1 |——>| Harness defect.

. and CN34.

(mounted on the vehicle).

NG l OK

>| CN34 connector defect.
Inspection 11
NG | Backward tilt tever switch

Inspect continuity of the
backward tilt lever switch only
{removed from the vehicle).

>

OK |

Backward tilt lever switch
mounting defect.

inspection 1.

defect.

Inspect the switch output signal when the tilt lever is operated for backward tilting.
Turn the ignition switch ON (stop the engine).
Analyzer. MAIN MENU -» SAS MENU — ANALYZER MENU — INOUT MENU — MAST DATA

Standard:
Tilt lever neutral Tilt lever at forward Tilt lever at backward
TILTFWD OFF ON OEE
TILTBWD OFF OFF ON
Inspection 2:

Inspect the switch output signal when the tilt lever is operated for forward tilting.
Turn the ignition switch ON (stop the engine).
Analyzer: MAIN MENU —» SAS MENU -» ANALYZER MENU — IN OUT MENU — MAST DATA

Standard: WASTOATR (1)) ¢ pe
Tilt lever neutral Tilt lever at forward Ty Eﬁoga §EE ‘
TILTFWD OFF ON HEIGHT "SW1 " ON
TILTBWD OFF OFF SW22 OFF

B
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Inspection 3:
Inspect continuity of the forward tilt lever switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:
Tilt fever neutral Tiit lever at forward L
t]2]al4]s a|7|s[9ho]"nl1zl'1'3|
CN1-10~CN1-23 No continuity Continuity shall exist. 083U T 6 D 2 E ) PR I P ETS
CN1 (REC)
Inspection 4:

Inspect continuity of the forward tilt lever switch only (mounted on the machine).

Turn the ignition switch OFF and disconnect CN34.

Standard:
Tilt lever neutral Tilt tever at forward
CN34-1~CN34-2 No continuity Continuity shall exist,
CN34 (TAB)
Inspection 5:
Inspect continuity between CN1 and CN34.
Turn the ignition switch OFF and disconnect CN1 and CN34. == N
Fs]2]al4]5e[7 188 [lon1]iz]ss]

haiste]t7iielig|zoi21|22}2a24(25]26]

Standard: CNA (REC
CN1-10 ~ CN34-1: Continuity shall exist. i
CN1-23 ~ CN34-2: Continuity shall exist. Y2
3
CN34 (REC}
Inspection 6:

Inspect continuity of the forward tilt lever switch only (removed from the machine).

Turn the ignition switch OFF and disconnect CN34.
Remove the forward tilt lever switch (upper-side switch on the control valve).

Standard:
Switch free Switch depressed
CN34-1~CN34-2 Continuity shall exist. No continuity
CN34 (TAB)
Inspection 7:

Inspect the switch output signal when the tilt lever is operated for backward tilting.

Turn the ignition switch ON (stop the engine).
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU -» MAST DATA

Standard:
MAST DATA {1/2)
Tilt lever neutral Tilt lever at backward e g SAVE QC
TILTFWD OFF OFF HEIGRT Sw1° ON L ALE
Was OFF @
TILTBWD OFF ON




www.truck-freeworkshop.com

15-142

Inspection 8:
Inspect continuity of the backward tilt lever switch wiring.

Turn the ignition switch OFF and disconnect CN1.

Standard:
; ; ==
Tilt lever neutrai Tilt lever at backward FEETEEE R kRl
17
CN1-9~CN1-23 No continuity Continuity shall exist. e e
CN1(REC)
Inspection 9

Inspect continuity of the backward tilt lever switch only (mounted on the vehicle).

Turn the ignition switch OFF and disconnect CN34.

Standard:
Tilt lever neutral Tiltlever at backward
CN34-3~CN34-4 No continuity Continuity shail exist. —
CN34 (TAB)
Inspection 10;
Inspect continuity between CN1 and CN34,
=
T . . [112[3'4[5 6[7]8 9E|o1|T|1—2f:'3|
Turn the ignition switch OFF and disconnect CN1 and CN34. R 2 3 PR ) 2 P P P
CN1 (REC)
Standard: "
CN1-9 ~ CN34-3: Continuity shall exist. ‘;"a
CN1-23 ~ CN34-4; Continuity shall exist. n@e
CN34 (REC)

Inspection 11:
Inspect continuity of the backward tilt lever switch only (removed from the vehicle).

Turn the ignition switch OFF and disconnect CN34.
Remove the backward tilt lever switch (lower-side switch on the control valve).

Standard:

Switch free Switch depressed

CN34-3 ~ CN344 Continuity shall exist. No continuity

CN34 (TAB)
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@ The knob position runs out to a certain point (at least by 10 degrees from the straight-forward

position).

Without analyzer

Turn the tire to an end, keep on turning the steering
wheel forcibly, then turn back the steering wheel by
approximaiely 45 degrees from the end position.

Then, turn back the steering wheel at a speed of one
turn per 2 to 3 seconds. Stop the steering wheel when
the tire is in the straight-forward position (through visual
check).

= Repeat twice in the same direction. Does the
steering wheel come to the same position (within £15
degrees)?

NO

YES i

Turn the tire to an end, keep on furning the steering
wheei forcibly, then turn back the steering wheel by
approximately 45 degrees from the end position.

Then, turn back the steering wheel at a speed of one
turn per 2 to 3 seconds. Stop the steering wheel when
the tire is in the straight-forward position (through visual
check).

= Repeat in the right and left directions. Does the
steering wheel come to the same position {within 15
degrees)?

YES

Go to another troubleshooting (= The knob
position is not constant.)

NO

Inspection 1
inspect for looseness between the steering wheel and
steering wheel angle sensor.

NG

Perform tire angle re-setling.

g

When the rear wheel tires are just in the
straight-forward position, the handle is within
+ 15 degrees from the neutral position.

NO

v

Steering whee! angle sensor position run-out.

OK |

Controller defect.

Inspection 1:

Cam or steering wheel defect.

Inspect for looseness between the steering wheel and steering wheel angle sensor.

Method: When the steering wheel is turned alternately to the right and left within approximately 9 de-
grees, the steering angle sensor link (shaft) shall move.

Note:

¢ Remove the T/C lever beside the combination meter for check.
e 9 degrees — Approximately 24 mm (0.95 in.} knob stroke
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With analyzer

Inspection 1

Make sure that the difference between the knob

o . , NG
position values from the right and left is 4 or less when
the steering wheel is turned from the right or left to the
neutral (straight-forward) position.

OKl

v

Cam or steering whee! defect.

Inspection 2
Make sure that the centrai value of the knob position NG
value is within 80 £ 1 when the steering wheel is turned
from the right or left to the neutral (straight-forward)

¥

Steering wheel angle sensor run-out.

position.
OK l
Inspection 3
Inspect the difference between the tire voitage value NG Tire angle re-setting defect

and re-setting voltage value when the rear wheel tires
are justin straight-forward position.
= The difference shall be at least 0.04 V.

Perform re-setting again.

OK
Inspection 4
Turn the knob SOL ON and make sure that the steering | NG | Knob solenoid valve closed failure
wheel turns idle at the tire end (Turning speed: 1 turn {plunger sticking, orifice clogged, etc.)
per 2 to 3 seconds). K

OK
Inspection & OK

Does the knob SOL go ON/OFF during stationary
steering to the right and left?

NG |

Controller defect.

Inspection 1.
Make sure that the difference between the knob position values from the right and left is 4 or less when
the steering wheel is turned from the right or left to the neutral (straight-forward) position,
Analyzer: MAIN MENU —» SAS MENU -»> ANALYZER MENU — IN OUT MENU — ST.KNOB DATA

Standard:
The difference between the knob position values obtained when the steering wheel is turned from the
right or left end to just the neutral position shall be 4 or less.

Exampie: Turning from the right end — 78
Turning from the left end — 83
83— 78 =5(NG) STKNOB DATA (172)] oo
TIRE 2.0082.00)\'
SPEED .Okem/h ‘
KNOB POS 80
TARGET POS 80
KNOB S0L OFF

A
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Inspection 2:
Make sure that the central value of the knob position value is within 80 + 1 when the steering wheel is
turned from the right or left end to the neutral (straight-forward) position.

Analyzer: MAIN MENU -» SAS MENU —» ANALYZER MENU — IN OUT MENU — STKNOB DATA

Standard:
The knob position value shail be within 80 + 1 when the steering
wheel is turned from the right or left end to the neutral (straight- STNOB DATA (121] ¢\ o @C
forward) position. URE, 2.00200)
SPEED Bkmih ; @C
KNOB POS 80
TARGET POS 80
Note: KNOBSOL  OFF @
Start from at least 1/3 turn before the TOYOTA mark center po-
sition.
Inspection 3;

Inspect the difference between the tire voltage value and re-setting voltage value when the rear wheel
tires are just in straight-forward position.
=» The difference shall be at least 0.04 V.

Analyzer: MAIN MENU —» SAS MENU > ANALYZER MENU — IN OUT MENU — ST.KNOB DATA

Standard:
The difference between the tire voltage value and re-setting voltage
value shall be at least 0.04 VV when the rear wheel tires are just in STKNOBDATA (12 o\ @i:
straight-forward position. I Y
KNOBPOS 8 @ @C
TARGET PQS 80
KNOB SOL OFF {
ME
Inspection 4.

Turn the knob SOL ON and make sure that the steering wheel turns idle at the tire end. (Turning speed:
1 turn per 2 to 3 seconds)

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

Standard:
The steering wheel shall turn idle when the knob SOL is turned ON
and the steering wheel turns idle at the tire end. (Turning speed: 1 ACTIVE TEST 072 QC
turn per 2 to 3 seconds) oN A
- Nk
KNOB SOL oM
@
Inspection 5:

Does the knob SOL go ON/OFF during stationary steering to the right and left?
Analyzer: MAIN MENU — SAS MENU > ANALYZER MENU —» IN QUT MENU — ST.KNOB DATA

Standard:
The knob SOL shall sometimes go ON/OFF when the steering whesl STRNOB DATA [173) o
is turned from an end to another alternately. Perform this operation Ies 200200y SAvE
three times. ek 1S
TARGET POS 80
KNOB SOL OFF @
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® The knob position runs out. (The knob position in straight-forward status is not constant.)

Without analyzer

Inspect the steering wheel revolution upon stationary

Steering wheel revolution is 6 or less between ends?

steering (turning speed: 1 turn per approximately 1 second)

YES

A

Inspect the link for any abnarmality such as slip off,
damages, or missing.

Knob solencid valve open failure

OK

Inspection 1
Is the error code recorded?

PS cylinder link defect {eccentric pin, king

NO

ts any curent error provided in the record?

NO YES l

Inspection 2
Inspect for looseness between the steering wheel and
steering wheel angle sensor.

Go to the corresponding error code.

OKi

Remove the tire angle sensor and inspect the sensor
and joint.

Cam or steering wheel defect,

OK |

Are the speed sensor body and the sensor mounted
state normal?

Rubber joint abnormality {damages,
looseness, gap, efc.} or sensor abnormaiity

OK

tnspect for knob solenoid valve clogging and plunger
sticking after disassembly.

4

oK |

Controller defect.

inspection 1:
Is the error code recorded?

NO

1 (plunger sticking, etc.)
NG =

 pin, etc.)
YES
NG
NG

{shaft damage, etc.)

NG ¥ Speed sensor defect.
NG

Knaob solenoid valve defect (valve clogging,
plunger sticking, etc.}

Turn the ignition switch ON, remove the diagnosis short pin, then check error code indication on the

hourmeter display.

Standard:
Errors shall not exist near the current time.

Inspection 2:

Inspect for looseness between the steering wheel and steering wheel angle sensor.

Method: When the steering wheel is turned alternately to the right and left within approximately 9 de-
grees, the steering wheel angle sensor link (shaft) shall move.

Note:

¢ Remove the T/C lever beside the combination meter for check.
+ 9 degrees — Approximately 24 mm (0.95 in.) knob stroke.
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With analyzer

inspection 1

Turn the knob SOL OFF and inspect the steering wheel
revolution upon stationary steering (turning speed: 1 turn per
2 to 3 seconds) = Steering wheel revoiution is 6 or less
between ends?

OKl

Inspection 2
Turn the knob SOL ON and make sure that the steering
wheel turns idle at the tire end (turning speed: 1 turn per 2 to

3 seconds).
OK |
Inspection 3
Is the tire voltage value changed when the steering wheel is
turned {o the right and left?

OK

Inspection 4
is the error code recorded?

NO |,

Inspection 5
Make sure that the knob position value changes smoothly
when the steering wheel is turned.

OK |
Inspection 8
Make sure that the difference between the knob position
values from the right and left is 4 or less when the steering
wheel is turned from the right or left to the neutral (straight-
forward) position.

oK

v

Inspection 7
Inspect the gap between the tire angle sensor and the rubber
bushing.

NG | Knob solenoid valve open failure
(plunger sticking, etc.}
NG X Knob solenoid valve closed failure
’| {ptunger sticking, orifice clogged, etc.)
NG s Sensor or joint missing or damaged.
YES . .
A |s any current error provided in the record?
NO YES
Go to the correspoending error code.
NG .
Cam or steering wheel angle sensor defect.
NG .
s| Cam or steering wheel defect.
NG | Check to see if the link has abnormality such as
| slip off, damages, missing, etc.
OK | NG |

OK

Rear axle cylinder link defect

{eccentric pin, King pin, etc.)

Rubber joint abnormality
(looseness, gap, etc.)

inspection 8
Does the speed value change according to the traveling
speed?

NG

s Speed sensor defect.

OK

Inspection 9
Doees the knob SOL go ON/OFF upon stationary steering to
the right and left?

OK

'

Knob solenoid valve defect (valve clogged, etc.)

NG |,

Controller defect.
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inspection 1:
Turn the knob SOL OFF and inspect the steering wheel reveiution upon stationary steering (turning
speed: 1 turn per 2 to 3 seconds)
= Steering wheel revolution is 6 or less between ends?

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

Spandard: ' ’ ' . ACTVETEST [172]] g QC

Six or fewer rotations upon stationary steering after the knob SOL is [SWING SO0 oN

turned OFF (turning speed: 1 turn per 2 to 3 seconds) ﬂ%B sssc%,'la' %gﬁ 3 &
e

inspection 2.
Turn the knobk SOL ON and make sure that the steering wheel turns idle at the tire end (turning speed: 1

turn per 2 to 3 seconds).

Analyzer: MAIN MENU — SAS MENU —» ANALYZER MENU — ACTIVE TEST

Standard:
When the knob SOL. is turned ON, the steering wheel is turned to the ACTIVETEST (112)| goupy ¢
tire end, and the steering wheel is further turned, the steering wheel SIS, SO Or i 1 (’C
shall turn idle (turning speed: 1 turn per 2 to 3 seconds). Kb SoLz - el Ol
T
Inspection 3:

Is the tire voltage value changed when the steering wheel is turned to the right and left?

Analyzer: MAIN MENU -> SAS MENU > ANALYZER MENU — IN OUT MENU - ST KNOB DATA

Standard:
When the steering wheel is turned to the right and left, the tire voltage
value should change smoothly and continuously in the whole rage. sknos bATA (1721] o)
gEIBEEED R J- GC
ME
Inspection 4: Cﬁ

isthe error code recorded?

Analyzer: MAIN MENU - SAS MENU — ANALYZER MENU — DIAG MEMORY

Standard: DIAGMENORY (172]] gy
Errors shall not exist near the current time. 11223.3h 42-1
1223.3h 411 ‘
223.3h 4241
23.3h 411
0.0h

LE 22NN e |

A A

inspection 5:
Make sure that the knob position value changes smoothly when the steering wheel is turned.

Analyzer: MAIN MENU -» SAS MENU — ANALYZER MENU — IN OUT MENU — STKNOB DATA

Standard: , . ‘ STKNOB DATA (V21| gyoe CC
When the steering wheel is turned to the right and left, the knob posi- TR zoozony

tion value shall change smoothly. e AL -
0to 159 = 0 to 159 = repeated RGEIROS &0 @
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inspection 6
Make sure that the difference between the knob position values from the right and left is 4 or less when
the steering wheel is turned from the right or left to the neutral (straight-forward) position.

Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN QUT MENU — ST.KNOB DATA
Standard:

The difference between the knob position values from the right and
left shall be 4 or less when the steering wheel is turned from the right

or left to the neutral position. STKHOB DATA (V/2)} save C{
Y A ‘ (i
Example: Turning from the right end — 78 TARGET P0S 85
Turning from the left end — 83 KNOBSOL  OFF e
83 -78 = 5 (NG)
Note:

Start from at least 1/3 turn before the TOYOTA mark center position.

Inspection 7.
Jack up the vehicle until rear wheels leave the ground, and fully turn the steering wheel to either side.
Then return the knob by approx. 70 mm (2.8 in) (approx. 25 degrees) from that position, and inspect
variation in the tire voltage value. Inspect this for one direction at a time.

Analyzer: MAIN MENU —» SAS MENU - ANALYZER MENU — IN QUT MENU > ST.KNOB DATA

Standard:
The tire voltage change shall be at least 0.02 V when the knob is sTRwoB oATA (2] o] o
turned by 70 mm (2.8 in) (approx. 25 degrees) in each direction (when L YA 1 c{
the tire is moved slightly). TARGEIPOS 89
KHOB 50L OFF @C
ME
inspection 8:

Does the speed value change according to the traveling speed?

Analyzer: MAIN MENU — SAS MENU > ANALYZER MENU — IN QUT MENU — ST KNOB DATA

Standard:
The speed value shall change according to the traveling speed. STKNOBDATA (1/2)} qpup ‘{:
el
@

Inspection 9:

Does the knob SOL go ON/OFF upon stationary steering to the right and left?
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — IN OUT MENU -» ST.KNOB DATA

Standard: STKNOBDATA (12)] gave (C
The knob SOL shall sometimes go ON/OFF when the steering wheel éﬂf&n 200 o cs
is turned from an end to another alternately. Perform this operation TARGET POS 80

three t!meS KHOE S0L OFF @
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® No error code is indicated although SAS warning lamp blinks.

© “_” {underscore) is displayed on the hourmeter.

Related Portion
ON2-3 (HRM1,Clock) CN41-4
CN2-12 (HRM2, Transmission) CN41-3 |0 Q B
= |- g
a
2 128 CN41 s
5 |F|E 5
© CN2-11 (HRM3,Reception} CN42-12 o m g
i E
[esg N = O
CN2 CN42

Estimated Causes:
{1 Connector contact defect
@ Hourmeter harness defect

inspect for slip off of the CN2, CN41, and CN42
connectors.

NG

@) Hourmeter defect
@ Controller defect

5

OK k

After correction, check indication.

inspection 1
inspect continuity between CN2 and CN41 and
between CN2 and CN42,

NG

NG

OK

k.

Inspection 2
Inspect the communication line.

NG

Harness defect.

OK

Controlier defect,

Inspection 1:

Hourmeter defect.

Inspect continuity between CN2 and CN41 and between CN2 and CN42.
Turn the ignition switch OFF and disconnect CN2, CN41, and CN42,

Standard:

CN2-3 ~ CN41-1: Continuity shall exist.
CN2-12 ~ CN41-3: Continuity shall exist.
CN2-11 ~ CN42-12; Continuity shall exist.

Inspection 2;

2I3r4lsla[7{a]

geofd

sof1ij1z[1afa[15{16]
o

CN2 (REC)
[1]2]aTelslel [7]eTo[sof11fizha]
‘1—-! LS a._.l“

CN41 (REG)

1]2]3|4]5 6[ f? 8 910”;?213
_r Y 1

Inspect continuity between CN2 and CN41 and between CN2 and CN42.

Turn the ignition switch ON (stop the engine).

Analyzer: MAIN MENU —» SAS MENU - ANALYZER MENU —

INOUT MENU -»> OTHER DATA
Display the hourmeter time on the analyzer.

Standard:

CN4Z (REC)

VOLTAGE
HQURS
RE-SET CN
DIAG PIN

OFHEA DATA  (1/1)

12.4Y
11223.3h
ON

O

SAVE

Same time as the time displayed on the hourmeter (0.1 hour shortage

permissible).

AN
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@ The SAS warning lamp is always lit.

Related Portion

CN1-11 (IG, Power)  CN8-3 2 o
L |mio . @l &
& | Ll CN1-24 (£1, Main GND) = w [
£ CNT ¢ £
5 lwiolonay MY o qg  CNE 1 5
o < i L miO
10 [ (RLY, SAS lamp relay)  CN5-18 | &z grf
=~ (42}
3
s
ChN4T-1 8 3 g
el I =g
S &
CN41 ©

Estimated Causes:
(1) Re-setting not complete
(@ SAS-ECU fuse defect
@ Connector contact defect
@ Power system harness defect

& SAS lamprelay defect
® Low battery voltage
(7 Controller defect

After re-setting, SAS lamp indication.

| NG

After correction, SAS lamp indication.

NG

After correction, SAS lamp indication,

| NG

Defect of the power supply harness before

SAS-ECU fuse defect. Battery voltage defect.

Re-setting compleie {when the controller is NG
replaced). ’
OK [«
Inspect the SAS-ECU fuse. NG 3
OK l
Inspect for slip off of the CN1, CN2, CN5, CN7, NG
and CN41 connectors.
OK |«
inspection 1
ihspect continuity between CN1 and CNG,
between CN2 and CN5, between CN1 and the NG I Harness defect
frame, between CN6 and the relay block,
between CN5 and the relay block, and between
CN5 and CN41.
CK
tnspection 2 NG
fnspect the supply voltage of the controller. the relay block.
OK
Inspection 3 NG
Inspect the SAS lamp relay. | SAS lamp refay defect
OK

Controller defect,
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Inspection 1:
Inspect continuity between CN1 and CNE, between CN2 and CNS5, between CN6 and the relay block,
between CN5 and the relay block, and between CN5 and CN41.

Turn the ignition switch OFF and disconnect CN1, CN5, CN6, CN41, and the SAS lamp relay.

Standard: n n B

CN1-11 ~ CN6-3: Continuity shall exist. B

CN1-24 ~ Frame: Continuity shall exist. CN1 (REC)

CN2-1 ~ CN5-19: Continuity shall exist.

CNB-3 ~ SAS lamp relay terminatl 2: Continuity shall exist. gt

CN5-18 ~ SAS lamp relay terminal 3: Continuity shall exist.

CN5-19 ~ SAS lamp relay terminal 1: Continuity shall exist. CNZ{REC)

CN5-18 ~ CN41-1: Continuity shall exist. i "
B|7]6}5 4131211
2035118 ;715E1'5F4113 RN E

Inspection 2: CRETIAE)

Inspect the supply voltage of the controller.
Turn the ignition switch ON (stop the engine).

11 23455; 78i9 10111213'
f S ., L

Standard: CN41 (REC) SAS lamp relay
CN1-11 ~CN1-24: 11 ~ 16V

s |

4. o N o

[1]zislats[elv]a[sc)iiliz]sa]

hajisieli7lisfiopa0{z1]22t2al24l25 26|
=

Inspection 3: CN1 (REC
Inspect the SAS lamp relay. REO)

o With analyzer:
Turn the ignition switch ON (stop the engine).

Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — ACTIVE TEST
Operate the SAS lamp forcibly.

Standard: ACTVE TEST ~ (2/2)] gy
OFF — Turned off Rl O 1

ON — Lit SEEEDEMLL

o Without analyzer:
The controller is defective if the lamp is kept lit even after replacing the SAS lamp relay.

B
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@ When the ignition switch is turned on, the SAS warning lamp is not lit.

Related Portion

g 3
= ke
£ (ALY, SAS o
§ @|Q1ON2-1 lamp relay)  CN5-19 1 z
Flo cNs-18 | 2|3 3 g
b= | O
G2 ENE
G &
CN41-1 (E) gl 58
| E =
88
CN41 =
Estimated Causes:
(1) SAS lamp bulb blown @) Power system harness defect
@ GAUGE fuse defect (& SAS lamp relay defect
(@ Connector contact defect ® Controller defect
, _ NG After the buib is replaced, SAS famp
Check to see if the SAS lamp bulb is blown. indication.
OK | NG
Check to see if the combination meter fuse is NG After the fuse is replaced, SAS lamp
blowr:. indication.
OK l | NG
Inspect for stip off of the CNS and CN41 NG
conpnectors. P After correction, SAS lamp indication.
OK | NG
Inspection 1
Inspect continuity hetween CN2 and CN5, NG
between CN5 and the relay block, and between Harness defect.
CN5 and CN41.
OK
Inspection 2 NG
Inspect the SAS lamp relay. SAS lamp relay defect.
OK
Controller defect.
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fnspection 1:
Inspect continuity between CN2 and CNS5, between CN5 and the relay block, and between CN5 and

CN41.
Turn the ignition switch OFF and disconnect CN2, CN5, CN41, and the SAS lamp relay.

Standard: .

CN2-1 - CN5-19: Continuity shall exist. FEELREE G BERE AN

CNB-18 - SAS lamp refay terminal 3: Continuity shall exist. 2ol1a18] 7 16 is]1ama 2 1[0

CN5-19 - SAS lamp relay terminal 1: Continuity shall exist. CN2 (REC) ——

CN5-18 - CN41-1: Continuity shall exist. 5 (TAB)
Inspection 2: [ifela]4]5Te] ﬁﬁaﬁlﬁlﬁ

Inspect the SAS lamp relay. CN41 (REQ)

* With analyzer

Turn the ignition switch ON (stop the engine).
Analyzer: MAIN MENU — SAS MENU — ANALYZER MENU — ACTIVE TEST

Operate the SAS lamp forcibly.

ACTIVE TEST (272
Standard: : (fON’ ek
OFF — Turned off o L BEION J @C
ON — Lit SPEED FAIL

INORMALITIEY @

* Without analyzer:
The controller is defective if the tamp is kept lit even after replacing the SAS lamp relay.
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® No hourmeter indication

Related Portion

ON37-2 |m| CNA1-6|Olm| &
x QD
E ,7% e CN41 b= £
= Frame 2
& CN37 g
& Ché2-6 [0 m =
wi=| 8
Estimated Causes:
1 Hourmeter not started
(2> Connector contact defect
(3 Hourmeter harness defect
NG
Holrmeter started? Qonnept CN37 and check hourmeter
indication.
OK | NG
[nspection 1
NG

Inspect continuity between CN37 and CN41,

between CN37 and the frame, and between
CN42 and the relay block.

OK

Hourmeter defect.

Inspection 1:

Harness defect.

Inspect continuity between CN37 and CN41, between CN37 and the frame, and between CN42 and the

relay block.

Turn the ignition switch OFF and disconnect CN37, CN41, and GAGE fuse.

Standard:
CN37 ~ CN41: Continuity shall exist.
CN37 ~ Frame: Continuity shall exist.

CN42 ~ Controller-side terminal of the GAUGE fuse in the refay block: ©N7 (REC)

Continuity shall exist.

@ [(Te]z]s15]8} |7 8i910111213!
s W 1T T r
CN41 (REC)

—

I
% 112(3{4]5 61 7lsjopon }2]131
- L 1T

CN37 (TAB) CN4z2 (REC)
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® The buzzer is not interlocked with the SAS warning lamp.

Related Portion

(RLY, SAS lamp relay)

CNa-1 CNE-19 1

L w| O S

s alo CNs-18 | = [ & 3 2
£ <[

L %

CNS >

] ° &

CN2

CN43-2 .

m|o Ol m &

CN37-1 1| B | oNgg (| 3

CN37 CN43

Estimated Causes:
1 Hourmeter not started
(@ Connector contact defect
(3 Hourmeter harness defect
@ Buzzer defect

NG Connect CN37 then check hourmeter
Hourmeter started? indication
OK NG
Inspect for slip off of the CN2, CN5, CN37, and NG . o
CN43 connectors. After correction, check error indication,
OK | NG
Inspection 1
Inspect continuity between CN2 and CN5, NG
between CN5 and the relay block, between Harness defect.
CN43 and the relay biock, between CN5 and
CN37, and between CN37 and CN43.

OK

Buzzer defect,

Inspection 1:
Inspect continuity between CN2 and CN5, between CN5 and the relay biock, between CN43 and the relay
block, between CN5 and CN37, and between CN37 and CN43,
Turn the ignition switch OFF and disconnect CN2, CN5, CN37, CN43, and the GAUGE fuse in the relay
block.

= £

Standard: [z 3T e 7] S
CN2-1 ~ CN5-19: Continuity shall exist. mmg ol il eiaaelilos
CN5-18 ~ SAS lamp relay terminal 3: Continuity shail exist. CN2 (REC) CNS {TAB)
CN5-19 ~ SAS lamp relay terminal 1: Continuity shali exist. -
CN43-2 ~ Controller-side terminal of the GAUGE fuse in the relay a0 Bl

block: Continuity shall exist. CN23 (REC) CNGY FTAR)

CNb5-18 ~ CN37-1: Continuity shali exist.
CN37-1 ~ CN43-1: Continuity shalt exist.
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® When the ignition switch is turned on, the swing lock lamp is not lit.

Related Portion

REC

CN2-9 {OUT1, Swing fock lamp output}

TAB

Controller

CN2

CN42-9 &
£

o

o2 g

| = S

CN42-6 &
£

Q

O

CN42
Relay Block

Estimated Causes:
1 Swing lock lamp bulb blown
@ GAUGE fuse defect
@ Connector contact defect
) Swing lock lamp harness defect
& Controller defect

Check to see if the swing lock lamp bulb is
blown.

OK

Heplace the bulb then check swing lock

| NG

Check to see if the combination meter fuse is
blown.

Replace the fuse then check swing lock

NG

il

Inspect for slip off of the CN2 and CN42
connectors.

OK

After correction, check swing lock lamp

|NG

Inspection t
Inspect continuity between CN2 and CN42 and
hetween CN42 and the relay biock.

NG

lamp indication,
NG

lamp indication,
NG

indication.
NG

OK

Controller defect.

Inspection 1;

Harness defect,

Inspect continuity between CN2 and CN42 and between CN42 and the relay block.
Turn the ignition switch OFF and disconnect CN2, CN42, and the GAGE fuse in the relay block.

Standard:
CN2-9 ~ CN42-9: Continuity shali exist.

NERED
(e el fizliaahislie
CN2 (REC)

CN42-6 ~ Controller-side terminal of the GAUGE fuse in the relay
e T o TV o o

block: Continuity shall exist.

CN42 (REC)
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CONNECTOR LAYOUT

T

| i

1

i MAST SW1

COME MET .
HOUR MET
PHES 5SR {SAS LP

SWN 1LOCK LP CNa

22
CN4T[Chaz N

43

cNzy
CN37
HOUR TILT AGL
MET CNN R
el onas TILT TILT  TILT SWA
DiA}g} sw sOL2 S0L1  TILTSW2
(CHKR) MATCHING CN
-
]
£
xI
} s CNe
@
o
m
=
I
SAS-LUMP RLY
(/B)
1
\ SIE  FRIWA
\ WH =3 Wik
\ e
Y i
\\ o7
\ CN1H1 CNa3
N
. () O /
\\ SWN TIRE AGL /,
~. $OL SSR -
- 7
\ -
‘\q .——"/
— ——
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CONTROLLER SEQUENCE

GAUGE
-
SAS, ECU
<\ O
SAScontrofler e ]
:r : Re-setting trigger input
; H switch
Ty 3 (TRO}— 2
1| Yawrate ~ wenp— , _
| sensor _— : Spare input switch
1 O 1
I e e m - * i -
- i ] ]
+ r— (5PRS) ) | e !
Load ; (PRES) (310 ; 1] Plug-in 1,
oad sensor ' : 1 analyzer |}
- 1 -
: E ‘ —]
; L {HaRND) : =
¢ (HitH2} t HOLt” +
; (HRNI) : meter j_‘
] 1
Co—— ; (SHAT ; Warning lamprelay ==
angle t (HA} (RLY) E s
sensor i : E |~ @
! ' SAS warning lamp reldy
. s (5T) ; L .
Tiltangle £ } 1) ! - 2 S
sensor = E ) SAS warning buzzer
! AL E P
'_ ' Q; fouTi : {0
Steering :' tssp) © i Swing lock lamp
wheei : {s3¢) i _
angie sensor ¥ (ss21 {SWHN} i
Forward tilt switch : i EQ 3
[ 1} ] b
; HF) . ; . .
13:"“ t ) Swing lock cylinder
A5 31 , (HR) E __f —
Backward tilt switch ; 5 - il g
Tilt knob switch ' ($THG)H T il
H thHI E Knob position correcting valve
Re-setting connector , . i
==} ; (swpy | :
e i (owal (FLTH) .
See Tablet—. font ' ! X g
Diag. conpector : ‘
H i t
_ jFork height switch 'l : 1) ! TILT SOLA
! : ——thuz 1) 5 —E.:
ob—]{MH22) ' ¥ g
. ._‘,.] gl LI
! {gg2) @ 5 TILTSOL2
: i
t 1 -
) 1
Speed {(SPDH) | (SPDF) bt E Speed ‘
! (sPp=) ¥ (sPD) )  controller i
sensor :L ______________________ .: [ "__]
GHD

Table 1

(Eoz:_@—:mun {E02} (MH1}
N2 ) a(HHZ 1)

s{HH22) o{HH22)

SAS spec. 1 SAS less spec.

" "SAS less spec.” has not been applied to your destination.
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CONNECTOR DIAGRAMS
CN1
» | Ssa—
13t2ittiolofe]7]6[5]4]3.2]1 1{2[al4[5]|6[7[6{alio{11i2]13
og|25teal23l22l21|z0h s hs[17 {1615 |14 14115[16]17|18[19|20i21[22}23|24[25]26
L * Ll
TAB REC
No] C J NoJ © 7
1 5PRS 11 G- NN
2 SIL FRIRY; CN4d-1
3 MH1 3l L CN3-7
4 MH21 4B CN34
5 MH22 5TLWT CN38
8 Sw2 6 [LG-B| CNa44-23
7 SW1 7| LG | CN35-3
8 MN 8| P-G|_ CN331
9 MR 9 [YB| CN343
10 ME 0] Y CN34-1
11 G 111 B-R | CN63
12 TLT2 12{ LW ] CNi3-1
13 TLT1 13] L CN12-1
14 5MA 14] G- [ CN271
15 5T 15] P-B | CN4B
16 YR 161 - .
17 MA 171 Y-G | CNo7z
18 PRES 18] G-¥ [ ENa2
19 . 9] - -
20 i 20| GW]| TENas
21 SA 21[GW]|___CN42
22 £01 22 | BR- | W/SPLICEA
53 £02 53 | BR- | WISPLICE-A
24 = 24| W-B | BODY EARTH(2
25 SWN 25T LB | CNa7
26 STRG 261 LW | CNB11
CN2
N
sl7le][s[a[aleal|i[1 [2T3l4 56718
16l15p1ahalizl1ifola | | [ofro[iTizfis4lishe
¥}
TAB REG
No C J Nol C J
1 ALY 1 [LW] CN543
> - 2| - "
3 HAMT 3 V& Tnaia
4 SPDF 4 G681 ENE2A
5 SPD— 5 |G-R| CN222
5 SS1 6 | YR CN21-3
7 552 7 VW] CN214
8 55A 8| G CN4-3
g OUTH 9 |-G CNasg
10 SPDE 101 P8 | CNB5
11 HEM3 1 TPL ] Cnaz2
12 HRM2 12| V-R | CN41-3
13 SED 13]_P- CNE-7
14 SSC 141LGBl _ CN21-5
15 YBi 151 LY | CNadg
16 TRG 161 LB | CNad-14
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No| C J Nel © J No| C J Nol C J
11 G CN1-1 il G CNZ6-3 11 YB * 1| VB ¥
2 [G-Y| CNI-18 2 [GY | CN26-2 ZTLW | CN7-7 2 [G:W|[__CNi-21
S BR [WSPLICE-AE)| |3 [BR-W] _ CN3i- 3l G CN7-6 3 G CN2-8
4 | LB | CNi4 4 LBl CN31-3 4 | BR CN7-3 4 |BR-| CNi-22
51 BR [W/SPLICE-AE)| |5 | BR | CN26-1 5 [GW| _CN7-2 5 |G-W| _ CNi1-20
6 | B-R CN1-11 [ - - 6 | P-B ON7-1 6 [P-B CN1-15
7 L CN1-3 L7 1L CN31-2 71LB CN7-4 71 LB CN1-25
g | L-W CN1-5 8 - 8 | V-G * 8 | V-G L
Note:
» % ;Terminal not related to SAS
* Parenthesized connectors are used
also for other functions than SAS.
For function other than SAS, see the
electrical wiring diagram in Section
16.
CN? (MF2)
- =
g8l7]6]5 413]2}1 121314 5161718
m W i 1
2ohgl1ei7{te[15[t4H3[12{11[10} 9 o hioj11hzjal1afishs|t7[18119[20
TAB REC
No. C J No| C J
1 1 R-L * 1 | R-L i
2 | RB * 2 [ REB *
3 TR-W * 3 [R-W %
4| G * 41 G ¥
5 GY * 5 [ G-Y x
8 | R-Y * 6 | R-Y %
7 Gw % 7 |GW *
8 i W- * 8 | W- *
g ILG-R * 9 LG-H *
10 RG * 10 R-G *
11 |LG-B * 11 [LG-B *
12 - * 2] R- *
131 ¥ ¥ 3] Y- *
14| B-O * 14| B-O *
5] B-Y X 151 B-Y %
161 B- * 16] B- *
77| W-B | BODY EARTHO? 17 | W-B IO S P ALY
BIF-G |  CN41-d 18 | F-3 [SASLANP RLY(B]
TG LW [ CN2- 19 [ LW [SASTANP RLY(S
20 [R-W * 20 - *
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15-162
CNB (EF1) — CN13
. a0
TAB REC
No.! C J No.| C J
t 7 R _[Phorting “I-H)] [ [L-W]  CN112
B Phorting . (—) 2 BR-W| WISPLICE-B(E)
REC
No.f C N No.| C J
i} B- * 1t B *
2 1B-W ® 2 IBW *
3 | B-R1 _CNi-11 3 | 6. |F=ECU-G()
4 [BW * SASLAMP RLY("S
5 PBl CN2-10 4 | BW *
6 | B-Y * 5] - -
71 P- CN2-13 6 | B-Y * -
9 [ BL * 8| L * )i
10 [ WL ® o~ *
LW CNi-2s 10 | W-E * REC
ILW]  CNidd NG T ol © ;
iL-W CNg-11 1 Pherting - (<)
2 [W-B CN5-17 2 Phorting © {—)
REC - CN21
. No] © J v E o I
i|PB CNd'B il P- CN23-1 Lo 2 .| =
2 [GW|__cNas 2 [GW]| _CNz232 6i5[4]3 3[4]5]6
3 | BR- CN4-4 3 | W-B [CN23-3,0N24-1
4 LB CNa-7 4 |L-B | CN11-1 TAB REC
5 |W-E | BODYEARTHO3 | [ 5 IW-B| CN11-2 Nol © ] NeT ]
61 G- CN4-3 51 G- CN24.3 P YY) YR IR
7 | L-wW CN4g-2 7 L-W CN24-2 2 N GND FE IR GNi-22
31 - Ss1 3 | YR CNZ-6
4 - 582 4 [VW| _ CNa-7
5 - S5C 5 [1LGB| CN2-14
61 - * 61 - *

No.
1 - Phorting: (+} 11L-B CN7-4
2 - Phorting: {-) 2 |W-B CN7-5
CN22
©0
REC
No. No.| C J
1 1:iGB CN2-4
2 2 1 G-R CN2-5
Ne.l C J No.] C J
1T R [Phorirg s (53] |11 L CNi-13
2 1 B [Phorting : (=} 2 1BR-W| WISPLICE-BIEY
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15-163
CN23
- CO)
[l
TAB REC
No
No.| C J No.l ¢ J
1 = Gensor poweer supgly 1 P- CN7-% 1] BR 5V or GND 11PG CN1-8
2| - |Sensor oulput 2 [GwW CN7-2 2| BR{ GNDorsv 2 | BR | W/SPLICE-A
3 - | Sensor GND 3 | W-B CN7-3
1t 111
REC
No. No.l C J
Ng.| C J No.
i - GND (Ground} 1iBR CN3-5 e
2 - Voul {Output signpi) | 2 [ G-Y CN3-2 1 A Forwardl.lll ;lde 1 Y CNi-10
s e e T8 NG ] 2 | BR jfoward @ sido(} | 2 |BR-W]WISPLICE-A(E02)
e 3.1 R [Badward it side 3iY8 CN1-9
4 B [Backward tilt side { 4 [BR-WIW/SPLICE-A{E02)
}
Hal CN35
&) -
. : O
REC
Mol G J Kol 6 N REC
i o[ Power supply il G CN1-14 No| C J No.| C J
2 Sensor output 2 1Y-G CN1-17 1 | BR- 1] LG- CN1-7
3 GND 3 | BR | W/SPLICE-A

@eo)

In case of one

Fork height
fork height TAB REC switch
switch Mol © ] No.l C I

1 BR-W CN3-3 1 I BR COM
2 L CN3-7 21 W NC
3 148 CN3-4 3| R NQ
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CN37 CN43
] @
TAB REC
No. C J No. | © J
1{ PG| CN518 1 [ LW | CN431 TAB REC
2 {W-B | BODYEARTHDZ| [ 2 | ¥-B | CN4i-6 T & ] ol ¢ 3
11 B GND 1 LL-W | SAS relay
2 | R _|Power supply 2 1 BG Euse
CN41
[(T2Tz]«]s5]61 7i8i911011l12|13| %
o WY, LT T o
= |1|2I3[@|5|6|
TG 3 7[818 10[11] {20}
T{V-Y| CN518 121131141 (5)[16]17] {27 |22]23
2 |Y¥-R * o REC
3 [V-R| CN2iz Rt a -
. "CNZ2- .
e I 1V | CNgp
6 1 Y-8 | CN372 21 x
T W SOV EARE 3 JBA-WI{BODY EARTHD
8| V- *
gl - *
SHER - 9 [LY | CN2ds
1] V-G * :
K * :
121 VW 12 [B-R_|STK ECU(IG)
131 Y *
13 *
14 |8 | Ch2:i6
55 | BR- [W/SPLICE-AE]
23 LGBl CNi6
CN42
[Tz 3i4i5i6| {718 [9lto]11]12]13]
-_r T == I
REC
NoT € ] SAS Lamp relay (Base side)
2 [LGB] __x A =T -
3 | W-B [ BODY EARTHO? 3(0) T T TRETS
e 5 2 | BR [CN6 8 F-ECUAG
3 F-G | CNsia
B RG * 1142
71Y-B * SN (L [-S g W-B CNi—W
8 R- * \ -
9 |L-O | CN2g
0] - *
1] G- | CNsa
12| P-L |__CN2-11
13 | W-B | BODY EARTH02
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APPENDIX
Page
SSOT LIST e st seeeeneesmens 16-2
SERVICE STANDARDS LIST ....cooirevteecccereecenees 16-6
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16-2
SST LIST
Hustration Part No Part Name Section
ustrati :
2R 6718 111121131415
B ,,f% 7.+ | 09082-76002-71 | TOYOTA o
et %’/z (09082-00050) | electrical tester
s @ 09216-76002-71 '
N (09216-00021) Belt tension gage
09228-76004-71 |
(09228-07501) | Qil filter wrench O
R Transmisson &
oaah B @ _ | 093167600871 | ransfer
Mot & & i
NI (09316-60011) | poarin
R @ o 9
replacer
Output
09319-76001-71 | shaft HGGQIe o
(09319-60020) | rofler bearing
removear
09509-76002-71 | Rearwheel
(09500-55020) | bearing nut
wrench
09509-76003-71 | Rearwheel
(09509-55030) | bearing nut
wrench
09608-76003-71 | Fronthub.
(09608-04031) inner bearing
cone replacer
09717-76001-71 | Brake shoe return o
(09717-20010) | springremover
09718-76001-71 | Brake shoe return o
(09718-20010) | spring replacer
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Section

lllustration Part No. Part Nams

é 09205-76002-71 | Snap ring No. 1 o
{08905-00012) expander

8 09950-76014-71

iy,

@ ®

“tm-7s, 0 | 09950-760003-71
B B2 (00050.50012) | Puller C set 010 O

% 09950-76018-71
s Replacer set OiO0|0ICIO 0|0
S i | (09950-80010) p
LOOG| 09950-76019-71 | Replacer set

“*-——- Poo@ | (09950-60020) | No. 2 Ol 101010

09950-76020-71
//// (09950-70010) | Handle set Qlo|0{0|0 o0

09010-20111-71 Englneumt ololo
anger
Engine with

09010-23320-71 | transmission Oiolo
hanger

Transmission

091501017071 | oo onlacer O o
Torguie converter
09220-22001-71 | Sluteh drum ©10

spring remover &
replacer
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Hlustrati Part N Part Name Section
ustration armo. 27| 4 6178|112 13[14]15
09240-23320-71 | Plug-in analyzer Q
09310-23320-71 | eamer bolt O
remover
09320-23000-71 | Bearing remover O
09350-23320-71 | Adapter O
09370-10410-71 Front axle bearing o
replacer
Drive pinion
09370-20270-71 bearing replacer © Q
09410-23320-71 Differential carrier O
stand
09420-23000-71 | Bearing remover O
08450-23320-71 | Adapter O
Brake hold down
09510-31860-71 | spring remover O
and replacer
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Py
iltustration Part No. Part Name ection
2A B |7 18 |11112113114 (15
Qil confroi valve
09810-10161-71 | spring remover O
and replacer
Inner mast
09610-22000-71 stopper Cio
Cylinder cap
09620-10100-71 | removerand O
replacer
Tilt cylinder cap
09630-10110-71 | removerand
replacer
08630-23600-71 | Deep socket A O
09631-22000-71 | Wear scale chain O
S | 981020172-71 | Joint pin remover 00
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SERVICE STANDARDS LIST

ENGINE
Engine
4Y Standard See page 1-11.
Idling speed mpm
1024122 Standard 750+ 25
v 1-2 ton series Standard 2600+ 50
4
3+J3.5ton series | Standard 2800+ 50
No-load static - 1 ton series Standard 2600+ 50
maximum speed pm ’ 2-3 ton series Standard 2800+ 50
2Z Standard 2400+ 50
' Gasoline engine | Standard 300 or less
Full relief engine speed down pm
Diesel engine Standard 200 or less
Air cleaner
ductionbase)  Pa(mmHOMmmHGl | pieselengine | Standard | 7473 £ 569 (762 + 58) [56.0 + 4.3]
Radiator
Radiator cap opening pressure kPa (kgficm?) (psi) | Standard 88+ 14.7(0.9+015)[13+£2.1}
Battery
Electrolyte specific gravity (at20°C {68°F]) | Standard 1.280
Alternator
Fan belt tension (when pushed 4Y Standard 8~13(0.31~0.51)
with 98 N (10 kgf) [22 Ib mm {in
(10 kgf) [22 10f) (in) 1024122 Standard 7
Fan belt tension 4y Standard 294 ~ 490 (30 ~ 50} [66 ~ 110]
(when measured with a
tension gage (SST)) N (kgf) [ibf] 1DZ4-2Z Standard 324 ~ 559 (33 ~ 57){73 ~ 126]
Accelerator pedal
Pedal roller height (from accelerator Gasolineengine | Standard 68 (2.68)
bracket to top of roller) (Reference) - :
mm (in) Diesel engine Standard 71{2.806)
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Tightening torque  Unit: N-m (kgf-cm) [ft-Ibf]

Engine mounting nit Standard 53.9 ~99.G (650 ~ 1010) [39.8 ~ 73.1]
Torgue converter end plate set bolt Standard 48.0 ~78.5 (500 ~ 800) [36.2 ~ 57.9]
Drive plate set plate 4Y Standard 56.9 ~ 64.7 (580 ~ 660) [42.0 ~ 47.7]
{for engine crankshaft connection) 1DZ-1-2Z | Standard 76.5 ~93.2 (780 ~ 950) [56.4 ~ 68.7]
Drive plate set bolt (for torque converter connection) Standard 147 ~21.6 (150 ~ 220) [10.9 ~ 15.9]
Torque converter housing set bolt Standard 29.4 ~ 441 (300 ~ 450) [21.7 ~ 32.6]
TORQUE CONVERTER (~ 2003.10)
Transmission cover & control valve ASSY
Standard 88.8 (3.496)
Regulator valve spring free length mm {ir) N
Limit 84.4 (3.323)
~2000. 3:70.3 (2.768)
. . , | Standard 2000. 3 ~ :64.2 (2.528)
Inching valve spring free length {plug side) mm (in}
Limit ~2000. 3: 86.8 (2.630)
2000. 3 ~:61.0(2.402)
Standard 49.9({1.965)
Inching valve spring free length {valve side) mm (in) -
Limit 47 .4 (1.866)
, _ , Standard 86.0(3.386)
Accumulator valve spring free length (inner side)
mm {in) Limit 81.7(3.217)
Accumulator valve spring free length (outer side) Standard 117.0(4.606)
mim (in) Limit 111.2(4.378)
Standard 53.5(2.106)
F/R shift valve spring free length —
Limit 50.8 (2.000)
Standard 59.8 {2.354)
Safety valve spring free length -
Lirnit 56.8 (2.236)
Torque converter and oil pump
Qil pump driven gear to pump body clearance mm (in) Limit 0.3(0.012)
Qil pump driven gear to crescent clearance  mm (in) Limit 0.4 (0.016)
Oil pump drive gear to crescent clearance mm {in) limit t
Pump body to each gear ciearance mm (in) Lirnit 0.1 (0.004)
Oil pump drive gear bushing to stator shaft Limit 0.5 (0.0059)

clearance mm (in)
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Transmission

Main shaft thrust clearance mm {in} | Standard 0.20 ~0.62 (0.0079 ~ 0.0244)
Cutput shaft thrust clearance mm {in) | Standard 0.03~0.51(0.0012 ~0.0201)
Each clutch shaft to seal ring clearance mm {in) Limit 0.2({0.008)
Standard 26(0.102)
Clutch disc thickness mm {ir) -
Limit 2.3(0.091)
Standard 2.0(0.079)
Clutch plate thickness mrm {in) —=
Limit 1.8(0.071)
Standard 3.4(0.134)
Camber plate warpage height mm (in) —
Limit 3.1(0.122)
. . . 4-disc type 0.8 ~ 1.3 (0.031 ~ 0.051)
Clutch disc to backing piate clearance mm (in) | Standard 5-disc type 1.0 ~ 1.6 (0.039 ~ 0.063)
Standard 83.4 (2.496)
Clutch piston return spring free length mm (in) _—
Limit 58.5(2.303)
Measurement and tests
4y Standard 2100
Stalt speed mpm 1DZ-1l Standard 2100
Z Standard 2050
At idling Standard 735~ 1324 (7.5 ~ 13.5) [107 ~ 192]
Main pressure kPa (kgffem?) [psi]
At 2000 rpm | Standard 834 ~1373(8.5~140)[121 ~ 199)
At idling Standard 735 ~1324 (7.5 ~13.5)[107 ~ 192}
Clutch pressure kPa (kgf/fcm?) [psi)
At 2000 rpm | Standard 834 ~ 1324 (8.5 ~13.5) [121 ~ 192]
Torgue converter pressure - . -
(outiet pressure)  kPa (kgfiem?) [psi] At 2000 rpm | Standard 49 ~ 441 (0.5 ~4.5) [7.1 ~ 64]
Tightening torque  Unit: N-m (kgf-cm) [ft-Ibf]
Oil pump set bolt Standard 9.81 ~18.6 (100 ~ 180) [7.24 ~ 13.8]
Stator shaft set bolt Standard 9.81~ 157 (100 ~ 160){7.24 ~ 11.6]
Qil strainer set bolt Standard 89.81 ~15.7 {100 ~ 160) {7.24 ~ 11.6]
Qil pan set bolt Standard 59~7.8(60~80)[434 ~579]
Side cover set bolt Standard 3.92 ~6.86 (40 ~ 70) [2.89 ~ 5.06]

. M6: 9.6 ~ 14.4 (98 ~ 145) [7.09 ~ 10.5]
Transmission cover (upper cover) set bolt Standard M8: 9.81 ~ 15.7 (100 ~ 160) [7.24 ~ 11.6]




www.truck-freeworkshop.com

16-8A

TORQUE CONVERTER {(2003.10 ~}

Transmission cover & control vaive ASSY

_ Standard 1324 (5213)
Regulater vaive spring free length mm (in} —
Limit 125.4 (4.937)
Standard 64.2 (2.528)
Inching valve spring free iength (plug side) mmi {in}
g Pring ’ Limit 61.0(2.402)
Standard 49.9 (1.985)
Inching valve spring free length (valve side) mm {in) =
Limit 47.4(1.866)
Standard 86.1(3.390)
1 ton series -
Accumulator valve Limit 81.8(3.220)
{inner side) ram (in) Standard 84.4 (3.323)
2-3-J3.5 ton series
Limit 80.2 (3.157)
. Standard 151.7 (5.972)
1 ton series -
Accumulator valve Limit 144.1(5.673)
(outer side) mm (in) _ Standard 122.3 (4.815)
2:3:J3.5 ton series
Limit 116.2 (4.575)
Standard 59.8 (2.354)
F/R shift valve mm (in) —
Limit 56.8 (2.236)
Standard 58.8 (2.354)
Salety valve mm {in) —
Limit 56.8 (2.236)
Torque converter and oil pump
Qil pump driven gear to pump body clearance  mm {in) Limit 0.3(0.012)
Pump body to each gear clearance mm (in) Limit 0.1(0.004)
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Transmission

Main shaft thrust clearance mm (in} | Standard 0.10 ~ 0.43 (0.0039 ~ 0.0169)
Output gear thrust clearance mm (in) | Standard 0.10 ~0.43 (0.0039 ~ 0.0169)
Counter gear thrust clearance mm{in) | Standard 0.10~0.43 (0.0039 ~ 0.0169)
Each clutch shaft to seal ring clearance mm {in) Limit 0.2{0.008)
Standard 2.6 (0.102)
Clutch disc thickness mm (in) —
Limit 2.3(0.091)
Standard 2.0(0.079)
Clutch plate thickness mm (in) —
Limit 1.8 (0.071)
Standard 3.4{0.134)
Camber plate warpage height mim (in) —
Limit 3.1(0.122)
. . . 4-disc type 0.8 ~ 1.3 (0.031 ~ 0.051)
Snapring to backing plate clearance mm (in) | Standard 5-disc type 1.0 ~ 1.6 (0,038 ~ 0.063)
Standard 63.4 (2.496)
Clutch piston return spring free length mrn (in) :
Limit 58.5(2.303)
Measurement and tests
4Y Standard 2100
Stall speed pm 1DZ-H Standard 2100
2Z Standard 2050
Atidiing Standard 830 ~1220(8.5~12.4) {121 ~ 176]
Main pressure kPa (kgffern?) [psi]
At2000 rpm | Standard 890 ~ 127G (9.1 ~13.0) [129 ~ 185]
Atidling Standard 830 ~1220(8.5 ~12.4)[121 ~ 176}
Clutch pressure kRa (kgf/cm?) [psi]
At2000 rpm | Standard 890 ~ 1270 (9.1 ~ 13.0) (128 ~ 185]
Terque converter pressure N N N
(outlet pressure) kPa (kgflcm?) [psi] At2000 rpm | Standard 80 ~ 540 (0.8 ~5.5)[11.3~78.2]
Tightening torque  Unit: N-m (kgf-cm) [ft-hf]
Stator shaft set bolt Standard 16.8 ~25.2 (171~ 257)[12.4 ~ 18.6}
Transmission cover (Upper cover) sat bolt Standard 16.8 ~ 252 {171 ~ 257)[12.4 ~ 18.6]
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DIFFERENTIAL
Differential
) _ 1-2 ton series Standard 0.2 ~0.3(0.008 ~0.012)
Ring gear backlash  mm (in) :
3-J3.5 ton series | Standard 0.3~04(0.012~0.016)
. Standard 22.12(0.8709)
1-2 ton series -
Differential pinion bore Lirmit 22.22(0.8748)
mm (in) _ Standard 24.67(0.9713)
3-43.5 ton series
Limit 24.77 (0.9752)
_ Standard 22.00(0.8561)
1-2 ton series —
Spider outside diameter Limit 21.75(0.8563)
mm (in) _ Standard 24.50{0.9646)
3-J3.5 ton series
Limit 24.25(0.9547)
Standard 1.6 (0.063)
Side gear thrust washer thickness mm (in)
Limit 1.3(0.051)
o _ . Standard 1.6 (0.063)
Pinion gear thrust washer thickness mm (in)
Limit 1.0 (0.039)
Drive pinion bearing starting torque Standard 8.82 ~ 13.23 (90 ~ 135) [6.51 ~ 9.77]

N-m {kgf-cm) [ft-Ibf]

Differential case (integral-type) (1 ton series: 2002.12 ~)

. L ) Standard 26.12(1.0283)
Pinion gear inside diameter mm (in}
Limit 26.22{1.0322)
26.0{1.0236
Pinion shaft outside diameter mrm {in) Standard ( )
Limit 25.75(1.0138)
. . , Standard 1.6 (0.063)
Side gear thrust washer thickness mm (in)
Limit 1.3(0.051)
- _ . Standard 1.0(0.039)
Pinion gear thrust washer thickness mm (in)
Limit 0.7 {0.028)
Tightening torque  Unit: N'm (kgf-cm) [ft-Ibf]
Drive pinion fock nut Standard 343.2 ~ 392.3 (3500 ~ 4000) [253.23 ~ 289.40]
Drive pinion rear cover set bolt Standard 16.7 ~ 19.6 (160 ~ 200} [11.68 ~ 14.5]
Differential carrier cover set bolt Standard 28.4 ~ 441 (300 ~ 450) {21.71 ~ 32.58]
Ring gear set boit Standard 127.4 ~176.5 (1300 ~ 1800) [94.06 ~ 130.23]
_ 1-2 ton series Standard 43.2~53.9 (440 ~ 550) [31.83 ~ 39.79]
Differential upper case set bolf :
3-J3.5 ton series | Standard 86.3 ~ 103.0 (880 ~ 1050) [63.67 ~ 75.97]
Differential case bearing cap set bolt Standard 117.7 ~137.3 (1200 ~ 1400) [86.82 ~ 101.29}
Differential front cover set bolt Standard 20.4 ~ 441 {300 ~ 450) [21.7 ~ 32.6]
Differential carrier set bolt Standard 88.3 ~ 117.7 (800 ~ 1200) [65.1 ~ 86.82]
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FRONT AXLE

Front axle shaft hub

Front axle bearing starting 1 ton series Standard 245~99.0(2.5~10.1)[5.5 ~ 22.3]
force N (kgf) [ibf] Others Standard 19.6 ~ 78.4 (2.0 ~ 8.0) [4.40 ~ 17.6]
Tightening torque  Unit: N-m (kgf-cm) [ft-1bf]

1 ton series Standard 78.0 ~ 108 (800 ~ 1100) [57.9 ~ 79.59]
Brake drum set nut . N - N
(hub bolt set nut) 2 ton series Standard 147.1~186.3 (1500 ~ 1800) [108.5 ~ 137.47]

3-J3.5tonseries | Standard 166.7 ~ 205.9 (1700 ~ 2100) [123.0 ~ 151.9]
Bearing lock nut stopper bolt Standard 14,7 ~21.6 (1560 ~ 220) [10.9 ~ 15.9]

1-2 ton series Standard 69.0 ~ 88.0 (700 ~ 900) {50.7 ~ 65.1]
Axle shaft set bolt :

3J3.5 ton series Standard 98.0 ~ 127 (1000 ~ 1300) [72.35 ~ 94.06]

1 ton series Standard 108.5 ~196.1 (1100 ~ 2000) [79.58 ~ 144.7]
Front wheel hub nut .
(single tire) 2 ton series Standard 176.5 ~ 392.3 (1800 ~ 4000} {130.2 ~ 2858 .4]

3-J3.5ton series Standard 294.2 ~ 588.4 (3000 ~ 6000) [217.1 ~ 434 1)
Front wheel hub nut 1.2 ton series Standard | 176.5~392.3 (1800 ~ 4000) [130.2 ~ 289.4]
{double tire) 3J3.5tonseries | Standard 294.2 ~ 588.4 (3000 ~ 8000) [217.1 ~ 434.1]
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REAR AXLE

Rear axle ASSY

Rear axle ASSY front {o rear clearance  mm (in) | Standard 0.7 (0.028} crless
Regr ax]e center pin bushing _ Limit 52.0(2.047)
inside diameter mm (in)
Rear axie hub and steering knuckle

1 ton series Standard 15~39{(15~4.0){3.3~88]
Rear axie hub starting force
(athubboly N (kgf)[Ibf] | 2:3J3.5ton Standard 15~ 44 (1.5 ~ 4.5) [3.3 ~ 9.9]

series
King pin cutside diameter mm (in) Limit 27.8(1.084)
Steering knuckle starting force
(at front end of knuckie) N (kgf) [lbf] | Standard 19.3(2.0) [4.4] or less
Rear axle cylinder
Rear axle cylinder piston rod outside diameter

' Limit 49,92 (1.9654)
mm {in}

Rear axle cylinder piston rod bend mm (in} Limit 3.5(0.017)

1 ton series Limit 76.35(3.0059)
Rear axle Cy]mder inside 2 ton series Limit 80.35 (31634)
diameter mm{in) | 3 ton series Limit 84.40 (3.3228)

J3.5 ton series Limit 87.40 (3.4409)
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Rear wheel alignment

Toe-in mm (in} | Standard 0+4(0£0.16)
1.5 ton model Standard 1860 (77.2)
1.75 ton model Standard 1980(78.0}

Minimum turning 2.0 ton modet Standard 2170 (85.4)

radius mm (in) | 2 5 ton model Standard 2240 (88.2)
3.0 ton model Standard 2400 (94.5)
J3.5 ton model Standard 2500(98.4)

Tightening torque

Unit: Nem {kgf-cm) [ft-Ibf]

Axte bracket cap set bolt Standard 1M7.7 ~166.7 (1200 ~ 1700) [86.82 ~ 123.0]
King pin lock bolt and fock nut Standard 44.1 ~53.9 (450 ~ 550) [32.6 ~ 39.8]
Divided rim boit set nut 1 ton series Standard 29.4 ~ 44.1 (300 ~ 450) [21.7 ~ 32.6]
2 ton series Standard 49.0 ~ 68.4 (500 ~ 700} [36.2 ~ 50.7]
Rear axle cylinder rod guide set nut Standard 88 ~ 118 {900 ~ 1200) [65.1 ~ 86.8]
Rear axle cylinder set bolt Standard 16.7 ~215.8 (1700 ~ 2200) [123.00 ~ 159,17]
Divided rim Standard 88.3 ~ 157.0 (900 ~ 1600) [65.1 ~ 115.8]
1 ton series Side ring rim Standard 88.3 ~ 157.0 (900 ~ 1600} [65.1 ~ 115.8]
Hub nut Divided rim Standard | 117.6 ~ 196 (1200 ~ 2000) [86.82 ~ 144.7]
2 ton series Side ring rim Standard 176.4 ~ 392 (1800 ~ 4000) [130.2 ~ 289 4]
3-d3.5ton series | Sidering rim Standard 117.6 ~ 196 (1200 ~ 2000) [86.82 ~ 144.7]
STEERING
Hydrostatic steering valve ASSY
Relief pressure 1-2+3 ton series Standard 8040:5% (8213) [117073°]
kPa (kgficm?) [psi] | 3 5 ton series Standard 834042 (85'3)[1210°%°

Tightening torque

Unit: N-m (kgf-cm) [ft-thf]

Mast jacket set nut Standard 34.3 ~53.9 (350 ~ 550) [25.3 ~ 39.8}
Steering whee! set nut Standard 24.5 ~ 441 (250 ~ 450) {18.1 ~ 32.6]
Steering valve ASSY set bolt Standard 29.4 ~ 39.2 (300 ~ 400) [21.7 ~ 28.9]
Steering valve end cap set screw Standard 24 ~ 36 (245 ~ 367) [17.7 ~ 26.6]
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BRAKE
Front brake (1 ton series)
Hold down spring free length mm (in} | Standard 25.5(1.004)
Standard 102.2 (4.024)
Anchor to shoe spring free length mm (in) — - —
Limit Replace if any clearance in coil exists.
Strut to shoe spring free length mm (in) | Standard 18.7(0.776)
Standard 99.4(3.913)
Adjuster spring free fength mm {in} — : ———
Limit Replace if any clearance in coil exists.
Standard 4.9(0.183)
Brake lining iength mm (in) —
Limit 1.0(0.039)
Wheel cylinder to piston clearance mm (in) Limit 0.125(0.00492)
Standard 254{10.00)
Brake drum inside diameter mm (in}
Limit 256 (10.08)

Front brake (23 ton series)

Standard 32.3(1.272)
Hold down spring free length mm {ir) —
Limit 29.1(1.146)
Standard 124.5(4.902)
Actuator spring free length mm (in) -
Limit No clearance between coil turns
Standard 106 (4.17)
Anchor to shoe spring free length mm (in) —
Limit No clearance between coil turns
Standard 23(0.91)
Strut to shoe spring free length mm (in) —
Limit 20{0.79)
Standard 86 (3.39)
Adjuster spring free length mm (in)
Limit No clearance between coil turns
Standard 7.0(0.276)
Brake lining thickness mm {iry) -
Limit 2.0(0.079)
Wheel cylinder to piston clearance mm (in) Limit 0.145(0.00571)
Standard 310(12.20)
Brake drum inside diameter mm (in) —
Limit 312{12.28)
Front brake (J3.5 ton series)
Hold down spring free length mm (in} | Standard 44.0(1.732)
Anchor to shoe spring free length Standard 138.2(5441)
(On the side of lining W/pin) mm(in) Lirmit No clearance between coil turns
Anchor to shoe spring free length Standard 121.2(4.772)
(On the side of lining L/ pin} mmy(in) Limit No clearance between coil turns

Strut to shoe spring free length mm{in} | Standard 31.4(1.238)
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Standard 125.4 (4.937)
Adjuster spring free length mum (in) —
Limit No clearance between coil turns
Standard 5.6 (0.220)
Brake ining thickness mm {in) o
Limit 1.0 (0.039)
Wheel cylinder to piston clearance mm (in) Limit 0.15 (0.0059)
Standard 317.5 (12.500)
Brake drum inside diameter mm (in}
Limit 319.5 (12.579)
Parking brake
Parking brake operating force 1~3 ton series | Standard 147 ~ 196 (15 ~ 20) [33 ~ 44]
(measured at center
of iever knob) N (kgf) Ibfl © 3.5 10n series | Standard 196 ~ 245 (20 ~ 25) [44 ~ 55]
Brake pedal
Brake pedal height
(from toe beard: with pad) mm (in) Standard 150 ~ 185 (5.91 ~ 6.10)
Brake pedal play mm (in) | Standard 3~7{0.12~0.28)
Brake pedal depressed height (with pad) mm {in} | Standard 90 (3.54) or more
Brake master cylinder push rod play mm (in) | Standard 1 (0.04)
Inching pedal stroke until Standard 1 ton series: 35 ~ 46 (1.38 ~ 1.81)
interlocking with brake (~ Mar. 2000) mm {in) Cthers: 25 ~ 36 (0.98 ~ 1.42)
Inching pedal stroke until Standard 1 ton series: 35~ 41 (1.38 ~ 1.61)
interiocking with brake {Mar. 2000 ~) mm (in) Others: 26 ~ 32 (1.02 ~ 1.26)
Inching cable set dimension mm (in) 1 Standard 17.5 (0.689)
lnghmg pedal play (until start . Standard 1~3(0.04 ~ 0.20)
of inching lever movement) mm (in)
Tightening torque  Unit: N-m (kgf-cm} [ft-1bf]
1 ton series Standard 78.5 ~ 107.9 (800 ~ 1100) [57.9 ~ 79.57}
Brake drum set nut .
(hub bolt set nut) 2 ton series Standard | 147.1 ~186.3 {1500 ~ 1900) {108.5 ~ 137.5)
3-J3.5 ton series Standard | 166.7 ~ 205.9 (1700 ~ 2100) [123.00 ~ 151.9]
Backing plate set bolt Standard 137 ~ 196 (1400 ~ 2000) [101.3 ~ 144.7]
1 ton series Standard 7.85 ~11.77 (80 ~ 120) [5.79 ~ 8.68]
Wheel cylinder set boit 2:3ton serigs Standard 14.7 ~19.6 (150 ~ 200) {10.85 ~ 14.47]
J3.5 ton series Standard 17.7 ~ 26.5 {180 ~ 270) [13.0 ~ 19.5]
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MATERIAL HANDLING SYSTEM

Natural drop test

Natural drop mm {(in) Limit 45 (1.77)
Natural forward tilt test
1 ton series Standard 15 (0.59) or less
Natural forward tilt mm {in} | 2 ton series Standard 20 (0.79) or less
3-J3.5 ton series Standard 25 (0.98) or less
Oil leak test
Lift cylinder oil leak amount cm? (in*} | Standard 8 (0.49) or less
Tilt cylinder oil leak amount (total for lift and tiit) cm?® (in®) | Standard 16 (0.98) or less
MAST
Mast adjustment {V mast)
Mast tnner mast roller clearance mm(in) | Standard 0~0.8(0~0.031)
roliers Outer mast roller clearance mm{in) | Standard 0~0.5(0~0017)
Lift Middle and lower lift roller clearance  mm{in) | Standard 0~0.8(0~0.031)
Ec:;::;et Side roller clearance mm(in) | Standard 0~06(0~0.024)
Mast sirip to inner mast clearance mm (in) | Standard 0~08(0~0.031
Mast strip thickness mm {in) Limit 1.5(0.059)
Fork
Fork front end misalignment mm {in) Limit 10(0.39)

Tightening torque Unit: N-m {kgf-cm) [ft-Ib]

Mast support cap set bolt

Standard

68.6 ~ 107.9 (700 ~ 1100} [50.7 ~ 79.57]

Back rest set boit

Standard | 99.54 ~184.9 (1015 ~ 1885) [73.42 ~ 136.4]

Chain adjusting nut

Standard

48.0 ~78.0 {(6C0 ~ 800) [36.2 ~ 57.9]
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CYLINDER

Lift cylinder (V-SV)

1 ton series Limit 34.92 (1.3748)
Piston rod outside 2 ton series Limit 39.92({1.56433)
diameter mm{in) | 3 ton series Limit 44.92 (1.7685)
J3.5 ton series Limit T
1 ton series Limit 4520 (1.7795)
2 ton series Limit 50.20(1.9764)
Cylinder bore mm {in} : —
3 ton series Limit 55.35(2.1791)
J3.5 ton series Limit 60.35 (2.3760)
Piston rod bend mrm (in) Limit 2.0(C.079)
Rear [ift cylinder (FV-FSV)
FV Limit 31.92(1.2567)
1 ton series
Fsv Limit 34.92 (1.3748)
Fv Limit T
. . 2 ton series
Piston rod outside FSV Limit 38.92 {1.5717)
diameter mm (in) —
FvV Limit T
3 ton series
FSV Limit 44.92 (1.7685)
Fv Limit 39.92(1.5717)
J3.5 ton series -
FSV Limit 44 92 (1.7685)
1 ton series Limit 45.20(1.7785)
2 ton series Limit 50.20(1.9764)
Cylinder bore mm (in) : —
3 ton series Limit 55.35(2.1791)
J43.5 ton series Limit 60.35(2.3760)
Piston rod bend mm (in) Limit 2.0(0.08)
Front lift cylinder (FV-FSV)
1 ton serigs Limit 69.91(2.7524)
Piston rod outside 2 ton series Limit 74.91(2.9429)
diameter mm(in) | 3 ton series Limit 84.90 (3.3425)
J3.5 ton series Limit 59.91(2.3587)
1 ton series Limit B5.40(3.3622}
2 ton series Lirmit 95.40(3.7559)
Cylinder bore mm (in) : :
3 ton series Limis 105.40(4.1496)
J3.5 ton series Limit 90.40 (3.5590)
Piston rod bend mm (in) Limit 2.0(0.079)
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Tilt cylinder

Cylinder bore mm {in) Limit 70.35{2.7697)

Piston rod outside diameter mm (in) Limit 28,92 (1.1780)

Pisten rod bend mm (in) Lirmit 1.0(0.039)

Tightening torgque Unit: N-m (kgf-cm) [ft-1bf]

Lift cylinder cover Standard 343.2 ~ 441.3 (3600 ~ 4500) [253.2 ~ 325.56]

Flow regulator valve Standard 58.8 ~ B8.7 {6800 ~ 700) [43.4 ~ 50.7]

Safety down valve Standard 20.4 ~ 39.2 (300 ~400) [21.7 ~ 28.9]

Front lift cylinder rod guide Standard | 343.2 ~441.3 (3500 ~ 4500) [253.2 ~ 325 6]

Tilt eylinder piston castie nut Standard | 260.0 ~ 350.0 {2650 ~ 3570) [191.7 ~ 258.3]

Tilt cylinder cover Standard | 280.0 ~ 350.0 (2650 ~ 3570) [191.7 ~ 258.3]
OIL PUMP

Qil pump ASSY (4Y: 1999. 6 ~, 1DZ-II: 2000.12 ~)

Bushing inside diameter mm {in) Limit 20.095 (0.7894)

Bushing axial length mm {in) Limit 21.957 {0.8644)

Gear shaft outside diameter mm (in) Limit 19.964 (0.7860)

Body inside surface flaw depth mm (in} Limit (.14 {0.0055)

Oil pump ASSY (1DZ-1I: ~ 2000.12)

Bushing inside diameter mm {in) Limit 14.77 (0.5555)

Side plate tickness mm (in) Limit 1.9(0.075)

Gear shaft outside diameter mm {in) Limit 18.935(0.74547)

Body inside surface flaw depth mm (in} Limit 0.1(0.004)

Oil pump ASSY (27)

Bushing inside diameter mm {in) Limit 22.23(0.8752)

Side piate tickness mm (in) LLimit 4.83(0.1902)

Gear shaft outside diameter mm (in) Limit 21.85(0.8642)

Body inside surface flaw depth mm (in} Limit 0.15(0.0059)
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OIL CONTROL. VALVE

Qil control valve

Relief set pressure

kPa (kgflcm?) {psi]

1 ton series Standard 1716274 (175'3) [248917§]
Lift | 2-3 ton series Standard 18142%% (185'%) [263177))

J3.5 ton series Standard T

1 ton series Standard 1177075 (12018 (1707774
Tilt | 23 ton series Standard 147107 (15073) [213374

J3.5 ton series Standard 1569013 (160%3) [2276*78)

SAS

Tightening torque Unit: N-m (kgf-cmy} [ft-Ibf]

SAS controller set bolt Standard 7.0~16.0{(71~163)[5.1 ~ 11.8]

Tire angle sensor set bolt Standard 1.0~20(10~20)[0.72 ~ 1.4]

Tire angle sensor cover set bolt Standard 7.0~16.0(71~163)[5.1 ~ 11.8]
Swing lock cyfinder pin set bolt Standard E{f&irrss'f;emfa”;f35137(;:252) %‘)‘ Efﬂ 273
Tilt angle sensor set boit Standard 7.0~16.0(71~163)[5.1 ~ 11.8]

Load sensor Standard 35.3 ~43.1 (360 ~ 440) [26.0 ~ 31.8]
Speed sensor set bolt Standard 30~70(31~71){2.2~51]

Fork height switch ASSY set bolt Standard 14.4 ~ 33,6 (147 ~ 343) [10.6 ~ 24.8]
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WIRING DIAGRAM EXPLANATION
Wire to Wire List (Route)

FN1

FR WH

RR L WR WH
AR UPR WH
.-

|
|
|
|
|
|
—{

ust /

Wire to wire connector No.
Indicates the No. of the connector which connect wire harnesses.

EF 1

indicates the wire harnesses to be connected. EF, for example, indicates cannection of E wire female
connector (terminal = femaie) and F wire male connector (ferminal = male).

(See the wire to wire list (connector) for symbals such as E and F for each portion.)

Wire to Wire List {Connector)

Wire to wire connector No.

Partion Symbol
E/G E
Connector calor
FR F Indicates the coior of
Bl T the connector.
Side S
RRLWR L
SAS connector No.
RRVPR U A number with CN is common
Instrument panel i with the SAS connector,
FR STAY A
Wire to wire No.
E/G
Mast /@ No. of the connector
"1 ST5TS TTRTS st that connects wire
Wire harness symbol = hamesses.

| i
: 9 hoyt1h2pi3fi4isfief7]iefia]20
Symbol of each wire harness [ralss]

which is used as the leading T

character of a part conncter No.
or wire to wire connector No.

Connector shape and terminal Nos.

Shape of the connector that connects wire
harnesses, Each number indicates the terminal no.
position.




www.truck-freeworkshop.com

16-21

Wiring Diagram of Each System

Wire color
G Wire harness color,
M ST &
gt 1)) 1 kB,
3NITION SW.
7.5A
57
z
fis]
B- Terminal No.
4\"5':1) 4 Terminal No. of the
W mating connector.
{c)1
l Vehiclg
NEUTRAL
START
SW. (OPT}

v

Wineutral SW

@-i\
Part connector symbol

wire harnesses.

Wire to wire connector No.
No. of the connector that connects

the circuit diagram above.

Symbol of the connector to be connected
with a part. It is related to the symbol in
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WIRE TO WIRE LIST (ROUTE)

o AL L 4 i R A L A o e e i e e AL A e - ARAL 4 i e e -

L} /.l
_ IR E/G WM (DPF) /z
| ] ) N
R, e e
. |
FA2 I_J s w
ERSTAY WH : = i
T I |
1 % —
mm __mod g o~ TN _
5> | |
T z
2l 3 | |
4 I3 |
o '
e |
MF2 | g ol 5 ‘
_ & = g L w
i =
|18 ¢ ‘-
! | e 8§ S|
| _ | _
| | |
r m 3
| i L
v o
__ | o
FR STAY WH “ y ~_ « w z
| m |
— i

FR W/H

] | ws
CoTTTTTT T TN~ [T wu \
-

|

_ sxt1 .~

| L

e e e e e e e e e e e e e e e e e e e e e e e LPG PRESS SW WH

(France spec.}

W/H: Wire harness

o
- —
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POWER FUSES (R/B)
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ELECTRICAL SHIFT TORQUE CONVERTER
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CHARGING
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FUEL (1DZ-I-22)
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FUEL & IGNITION (LPG & GASOLINE-LPG ONLY)
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INTAKE HEATER (22)
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EMISSION CONTROL. (GASOLINE) (3-Way Catalytic Converter System)
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EMISSION CONTROL (LPG) (3-way Catalytic Converter System)
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HEAD LAMP
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CLEARANCE LAMP (ILLUMINATION LAMP)
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TURN SIGNAL LAMP
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ELECTRICAL SH!FT TORQUE CONVERTER (D2 PEDAL)
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