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PRODUCT PUBLICATIONS INFORMATION

VARIOUS PRODUCT PARTS & SERVICE PUBLICATIONS ARE AVAILABLE TO ALL KOMATSU CONSTRUCTION
EQUIPMENT OWNERS, INCLUDING OPERATION & MAINTENANCE MANUALS, PARTS BOOKS AND SHOP
MANUALS.

SPECIAL PUBLICATIONS SUCH AS SERVICE TOOL, AIR CONDITIONING, AND TURBOCHARGER SHOP MANUALS
ARE ALSO AVAILABLE AS WELL AS SELECTED OPERATION & MAINTENANCE AND SHOP MANUALS IN FOREIGN
LANGUAGES.

THE PUBLICATIONS LISTED BELOW ARE AVAILABLE FOR THIS PARTICULAR MACHINE(S).

DESCRIPTION FORM NUMBER
PARTS BOOK - PAPER:
Engineand Chassis . ............c.iiiiiiii it e BEPBW18021

PARTS BOOK - MICROFICHE:

Engineand Chassis ... ...........co ittt BEPMW18021

OPERATION & MAINTENANCE MANUAL:

ChasSiS . . . o e CEAMW18020

SHOP MANUAL:

ChasSIS . .. e e e e e CEBMW18020
Engine:

ShopManual ......... ... .. i e CEBM610SM0

SpecificationManual . ....... .. ... ... ... . ... CEBM610AR0

SAFETY MANUAL . ... . e e e e 1085 883 R3

PARTS AND SERVICE PUBLICATIONS CAN ONLY BE ACQUIRED BY AN AUTHORIZED KOMATSU
DISTRIBUTOR, USING THE "REQUEST FOR LITERATURE" FORM KDC-EPS-05 SHOWN ON THE REVERSE
SIDE OF THIS PAGE.

PLEASE TEAR OUT THIS PAGE AND FILL IN ALL THE INFORMATION REQUESTED ON THE ORDER FORM!
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REQUISITION FOR TECHNICAL SERVICE PUBLICATIONS AND SERVICE FORMS

COMPLETE FORM
AND RETURN TO Komatsu America International Company
440 North Fairway Drive

Vernon Hills, IL 60061-8112 U.S.A.

Attn: Technical Publications

Fax No. (847) 970-4186

Tel No. (847) 970-5887

- COMPANY NAME PURCHASE ORDER NO.

SHIP TO

ATTN,

STREET ADDRESS ORDER DATE
TYPE or PRINT
ONLY — [CITY, STATE, ZIP CODE

COUNTRY

PHONE NO. FAX NO. SHIPPING METHOD DISTR/BRANCH CODE

IMPORTANT - TO ASSURE SHIPMENT OF THE CORRECT PUBLICATION(S), THE MODEL NUMBER AND MACHINE
SERIAL NUMBER MUST BE SHOWN.

PARTS BOOK
QTY. | PUBLICATION FORM NUMBER P-Paper
§  M-Microfiche

PUBLICATION

DESCRIPTION MODEL NUMBER SERIAL NUMBER

KDC91D 081696 CURRENT PRICES WILL BE CHARGED
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SAFETY

A

WARNING!

IMPORTANT SAFETY NOTICE

Proper service and repair is extremely important for the safe operation of your machine. The service and
repair techniques recommended and described in this manual are both effective and safe methods of
operation. Some of these operations require the use of tools specially designed for the purpose.

To prevent injury to workers, the symbol shown is used to mark safety precautions in this manual. The cautions
accompanying these symbols should always be followed carefully. If any dangerous situation arises or may
possibly arise, first consider safety, and take the necessary actions to deal with the situation.

A

SAFETY

GENERAL PRECAUTIONS

Mistakes in operation are extremely dangerous. Read
the Operation and Maintenance Manual carefully BE-
FORE operating the machine.

1.

Before carrying out any greasing or repairs, read all
the precautions given on the decals which are fixed
to the machine.

When carrying out any operation, always wear
safety shoes and helmet. Do not wear loose work
clothes, or clothes with buttons missing.

-Always wear safety glasses when hitting parts with
a hammer.

-Always wear safety glasses when grinding parts
with a grinder, etc.

If welding repairs are needed, always have a
trained, experienced welder carry out the work.
When carrying out welding work, always wear
welding gloves, apron, glasses, cap and other
clothes suited for welding work.

When carrying out any operation with two or more
workers, always agree on the operating procedure
before starting. Always inform your fellow workers
before starting any step of the operation. Before
starting work, hang UNDER REPAIR signs on the
controls in the operator’s compartment.

Keep all tools in good condition and learn the
correct way to use them.

Decide a place in the repair workshop to keep tools
and removed parts. Always keep the tools and parts
in their correct places. Always keep the work area
clean and make sure that there is no dirt or oil on
the floor. Smoke only in the areas provided for
smoking. Never smoke while working.
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PREPARATIONS FOR WORK

7.

10.

Before adding oil or making repairs, park the
machine on hard, level ground, and block the
wheels or tracks to prevent the machine from
moving.

Before starting work, lower blade, ripper, bucket
or any other work equipment to the ground. If this
is not possible, insert the safety pin or use blocks
to prevent the work equipment from falling. In
addition, be sure to lock all the control levers and
hang warning signs on them.

When disassembling or assembling, support the
machine with blocks, jacks or stands before
starting work.

Remove all mud and oil from the steps or other
places used to get on and off the machine.
Always use the handrails, ladders or steps when
getting on or off the machine. Never jump on or
off the machine. If it is impossible to use the
handrails, ladders or steps, use a stand to provide
safe footing.

PRECAUTIONS DURING WORK

11.

12.

When removing the oil filler cap, drain plug or
hydraulic pressure measuring plugs, loosen them
slowly to prevent the oil from spurting out.
Before disconnecting or removing components of
the oil, water or air circuits, first remove the
pressure completely from the circuit.

The water and oil in the circuits are hot when the
engine is stopped, so be careful not to get
burned.

Wait for the oil and water to cool before carrying
out any work on the oil or water circuits.
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SAFETY

13.

14.

15.

16.

17.

18.

Before starting work, remove the leads from the
battery. Always remove the lead from the negative
(-) terminal first.

When raising heavy components, use a hoist or
crane.

Check that the wire rope, chains and hooks are free
from damage.

Always use lifting equipment which has ample
capacity.

Install the lifting equipment at the correct places.
Use a hoist or crane and operate slowly to prevent
the component from hitting any other part. Do not
work with any part still raised by the hoist or crane.

When removing covers which are under internal
pressure or under pressure from a spring, always
leave two bolts in position on opposite sides. Slowly
release the pressure, then slowly loosen the balts to
remove.

When removing components, be careful not to
break or damage the wiring, Damaged wiring may
cause electrical fires.

When removing piping, stop the fuel or oil from
spilling out. If any fuel or oil drips on to the floor,
wipe it up immediately. Fuel or oil on the floor can
cause you to slip, or can even start fires.

As a general rule, do not use gasoline to wash
parts. In particular, use only the minimum of gaso-
line when washing electrical parts.

19.

20.

21.

22,

23.

24.

Be sure to assemble all parts again in their origi-

nal places.

Replace any damaged part with new parts.

*  When installing hoses and wires, be sure that
they will not be damaged by contact with
other parts when the machine is being oper-
ated.

When installing high pressure hoses, make sure
that they are not twisted. Damaged tubes are
dangerous, so be extremely careful when install-
ing tubes for high pressure circuits. Also check
that connecting parts are correctly installed.

When assembling or installing parts, always use
the specified tightening torques. When installing
protective parts such as guards, or parts which
vibrate violently or rotate at high speed, be partic-
ularly careful to check that they are installed
correctly.

When aligning two holes, never insert your fingers
or hand. Be careful not to get your fingers caught
in a hole.

When measuring hydraulic pressure, check that
the measuring tool is correctly assembled before
taking any measurements.

Take care when removing or installing the tracks
of track-type machines.

When removing the track, the track separates
suddenly, so never let anyone stand at either end
of the track.
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FOREWORD

This shop manual has been prepared as an aid to improve the quality of repairs by giving the serviceman an
accurate understanding of the product and by showing him the correct way to perform repairs and make
judgements. Make sure you understand the contents of this manual and use it to full effect at every opportunity.

This shop manual mainly contains the necessary technical information for operations performed in a service
workshop.

For ease of understanding, the manual is divided into chapters for each main group of components; these
chapters are further divided into the following sections.

STRUCTURE AND FUNCTION

This section explains the structure and function of each component. It serves not only to give an
understanding of the structure, but also serves as reference material for troubleshooting.

TESTING AND ADJUSTING

This section explains checks to be made before and after performing repairs, as well as adjustments
to be made at completion of the checks and repairs.
Troubleshooting charts correlating "Problems” to "Causes” are also included in this section.

DISASSEMBLY AND ASSEMBLY

This section explains the order to be followed when removing, installing, disassembling or
assembling each component, as well as precautions to be taken for these operations.

MAINTENANCE STANDARD

This section gives the judgement standards when inspecting disassembled parts.

00-4
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HOW TO READ THE SHOP MANUAL

HOW TO READ THE SERVICE MANUAL

VOLUMES

Service manuals are issued as a guide to carrying
out repairs. They are two manuals for each machine,
Chassis volume and Engine volume.

These volumes are designed to avoid duplication
of information. Therefore to deal with all repairs for
any model, both chassis and engine volumes are
needed.

DISTRIBUTION AND UPDATING

Any additions, amendments or other changes will
be sent to your distributors. Get the most up-to-date
information before you start any work.
FILING METHOD

1. See the page number on the bottom of the page.
File the pages in correct order.

2. Following examples show how to read the page
number:

Example 1 (Chassis volume):
10-3

I————-—— item number (10. Structure
and Function)

Consecutive page number
for each item

Example 2 (Engine volume):
Refer to the pertinent engine manual.

3. Additional pages: Additional pages are indicated
by a hyphen (-} and numbered after the page
number. File as in the example.

Example:
21-4
g]j:; Added pages
21-5
REVISED EDITION MARK (1] [2] [3] ...

When a manual is revised, an edition mark is
recorded on the bottom outside corner of the pages.

REVISIONS

Revised pages are shown at the LIST OF RE-
VISED PAGES on the between the title page and
SAFETY page.

SYMBOLS

So that the shop manual can be of ample practi-
cal use, important places for safety and quality are
marked with the following symbols.

Symbol ltem Remarks
Special safety precautions
A are necessary when perform-
ing the work
Safety  |Extra special safety precau-
A tions are necessary when
performing the work because

it is under internal pressure.

Special technical precautions
or other precautions for pre-
serving standards are neces-
sary when performing the
work.

Caution

-

Weight of parts or systems.
Caution necessary when
Weight |selecting hoisting wire or
when working posture is
important, etc.

o

Places that require special

Tlgg:e{l\;ng attention for tightening
q torque during assembly.
Coat Places to be coated with

adhesives and lubricants etc.

Places where oil, water or
Oil, water |fuel water must be added,
and the capacity.

Places where oil or water
Drain must be drained, and quan-
tity to be drained.

& |p| 10
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HOISTING INSTRUCTIONS

HOISTING INSTRUCTIONS

A Heavy parts (25 kg or more) must be
lifted with a hoist etc. In the Disas-
sembly and Assembly section, every
part weighing 25 kg or more is indi-
cated clearly with the symbol

| kg |

1. If a part cannot be smoothly removed from the
machine by hoisting, the following checks should

be made:

® Check for removal of all bolts fastening the

part to the relative parts.

® Check for existence of another part causing

interface with the part to be removed.

2. Wire ropes

1) Use adequate ropes depending on the weight
of parts to be hoisted, referring to the table

below:

Wire ropes

(Standard "Z" or "S" twist ropes without galvaniz-

ing)

Rope diameter (mm) Allowable load (tons)
10.0 1.0
11.2 14
125 1.6
14.0 2.2
16.0 2.8
18.0 3.6
20.0 4.4
22.4 5.6
30.0 10.0
40.0 18.0
50.0 28.0
60.0 40.0

The allowable load value is estimated to be
one-sixth or one-seventh of the breaking

strength of the rope used.

2) Sling wire ropes from the middle portion of

the hook.

Slinging near the edge of the hook may
cause the rope to slip off the hook during
hoisting, and a serious accident can result.
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b

)

Hooks have maximum strength at the middle
portion.

100% 8% 79% 71% 2%

3)

A

4)

g
g

g

Load capacity

FS0064

Do not sling a heavy load with one rope
alone, but sling with two or more ropes sym-
metrically wound on to the load.

Slinging with one rope may cause turning
of the load during hoisting, untwisting of
the rope, or slipping of the rope from its
original winding position on the load,
which can result in a dangerous accident.

Do not sling a heavy load with ropes forming
a wide hanging angle from the hook.

When hoisting a load with two or more ropes,
the force subjected to each rope will increase
with the hanging angles. The table below
shows the variation of allowable load (kg)
when hoisting is made with two ropes, each
of which is allowed to sling up to 1000 kg
vertically, at various hanging angles.

When two ropes sling a load vertically, up to
2000 kg of total weight can be suspended.
This weight becomes 1000 kg when two
ropes make a 120° hanging angle. On the
other hand, two ropes are subject to an
excessive force as large as 4000 kg if they
sling a 2000 kg load at a lifting angle of 150°.

A A

12000 A

Lifting angle : «
FS0065
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STANDARD TIGHTENING TORQUE

1. STANDARD TIGHTENING TORQUE OF BOLTS AND NUTS

STANDARD TIGHTENING TORQUE

The following charts give the standard tightening torques of bolts and nuts. Exceptions are given in sections of

"Disassembly and Assembly”.

Thread diameter Width
of bolt across flat
(mm) (mm)
kgm Nm

6 10 1.35+0.15 13.2+14
8 13 3.2+0.3 31429
10 17 6.7+0.7 65.7+6.8
12 19 11.56+1.0 112+9.8
14 22 18.0x2.0 177+19
16 24 285+3 279+29
18 27 39+4 38339
20 30 566 549+58
22 32 76+8 745+78
24 36 945+10 927 +98
27 41 13515 1320140
30 46 17520 1720+190
33 50 225+25 2210240
36 55 28030 2750290
39 60 335+35 3280+340

This torque table does not apply to the bolts with which nylon packings or other non-ferrous metal washers are
to be used, or which require tightening to otherwise specified torque.

* Nm (newton meter): 1{Nm = 0.1 kgm

2. TIGHTENING TORQUE OF SPLIT FLANGE BOLTS

Use these torques for split flange bolts.

Thread diameter Width Tightening torque
of bolt across flats
(mm) (mm) kgm Nm
10 14 6.7+0.7 65.7+6.8
12 17 11.5+1 112+9.8
16 22 28.5+3 279+29
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STANDARD TIGHTENING TORQUE

3. TIGHTENING TORQUE FOR NUTS OF FLARED FITTINGS

Use these torques for nut part of flared.

Thread diameter Width across flats Tightening torque
of nut part of nut part
(mm) (mm) kgm Nm

14 19 25+05 245+49
18 24 5+2 49+19.6
22 27 82 78.5+19.6
24 32 14+3 137.3+x29.4
30 36 18+3 176.5+29.4
33 4 205 196.1+49
36 46 25+5 245.2+49
42 55 30=5 294.2+49

The recommended coating materials prescribed in the shop manuals are listed below.

COATING MATERIALS

Nomenclature Code Applications
LT-1A Used to apply rubber pads, rubber gaskets, and cork plugs.
Adhesives LT-1B Used to apply resin, rubber, metallic and non-metallic parts when a

fast, strong seal is needed.

LT-2* Preventing bolts, nuts, and plugs from loosening and leaking oil.

Liquid gasket

LT-3 Provides an airtight, electrically insulating seal.
Used for aluminum surfaces.

LG-1 Used with gaskets and packings to increase sealing effect.

LG-3 Heat-resistant gasket for precombustion chambers and exhaust
piping.

LG4 Used by itself on mounting surfaces on the final drive and trans-

mission cases. (Thickness after tightening: 0.07 - 0.08 mm).

LG-5 Used by itself to seal grease fittings, tapered screw fittings and

diameter.

tapered screw fittings in hydraulic circuits of less than 50 mm in

Antifriction compound

Applied to bearings and taper shafts to facilitate press-fitting and to

(Lubricant including LM-P prevent sticking, burning or rusting.
molybdenum disulfide)
Grease (Lithium G2-L Applied to bearings, sliding parts and oils seals for lubrication, rust

grease)

prevention and facilitation of assembling work.

Vaseline

- Used for protecting battery electrode terminals from corrosion.

00-8
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ELECTRIC

Example:

ELECTRIC WIRE CODE

In the wiring diagrams, various colors and symbols are employed to indicate the thickness of wires. This wire
code table will help you understand WIRING DIAGRAMS.

CLASSIFICATION BY THICKNESS

05WB indicates a cable having a nominal number 05 and white coating with black stripe.

. Copper wire )
Nominal | T —oF strands] Cross sec- | ool O.D. | Current rating Applicable circuit
number A (mm) (A)
strands {mm) tion (mm?2)
0.85 (01)* 11 0.32 0.88 24 12 Starting, lighting, signal etc.
2 (02)* 26 0.32 2.09 3.1 20 Lighting, signal etc.
5 (05)* 65 0.32 5.23 46 37 Charging and signal
15 84 0.45 13.36 7.0 59 Starting (Glow plug)
40 85 0.80 42.73 11.4 135 Starting
60 127 0.80 63.84 13.6 178 Starting
100 217 0.80 109.1 17.6 230 Starting
*  Qld humbers
CLASSIFICATION BY COLOR AND CODE
Priority | Classification | Circuits Starting Charging Lighting Signal Instrument { Other
1 Prima Code B w R G Y L
4 Color Black White Red Green Yellow Blue
Code BW WR RW GW YR LW
2 Black & . . Green & | Yellow & | Blue &
Color White White & Red | Red & White White Red White
Code BY WB RB GR YB LR
3 Black & Yel-| White & Green & | Yellow & | Blue &
Color low Black | Red &Black] “poy Black | Red
Code BR WL RY GY YG LY
Auxiliary \ Green & | Yellow & | Blue &
4 Color |Black & Red| White & Blue |Red & Yellow Yellow Green Yellow
Code - WYy RG GB YL LB
5 White & Yel- Green & | Yellow & | Blue &
Color - low Red & Green Black Blue Black
Code - WG RL GL YW
6 White & Green & | Yellow &
Color - Green | Red&Blue | Ty White
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WEIGHT TABLE

WEIGHT TABLE

A This weight table is a guide for use when transporting or handling components.

Unit: kg

Engine assembly
Radiator assembly
Torque converter assembly

Transmission with torque converter

Front axle assembly (dry)
Rear axle assembly (dry)

Rear axle pivot
Wheel (1 piece) (14.00 X 25)
Wheel (1 piece) (17.00 X 25)

Tire (1 piece) (17.5 X 25 - 12 PR)
Tire (1 piece) (20.5 X 25 - 12 PR)
Hydraulic tank (dry)

Lift cylinder (1 piece)
Dump cylinder
Engine hood

Front frame (without accessorys)
Rear frame (without accessorys)
Tilt lever

Lift arm (with bushing)
Bucket (with edges)
Counterweight

Fuel tank (empty)
Battery (1 piece) (wet)
Floor borad

ROPS cab

465
130
40

510
480
95
95
117
105
147
160
105
110
28
920
740
195
735
835
1,020
105
105

500

00-10
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GENERAL
LUBRICANTS, FUEL AND COOLANT
PROPER SELECTION TABLE
AMBIENT TEMPERATURE CAPACITY
RESERVOIR FLUID (Top line °F, Bottom line °C)
TYPE 22 4 14 32 50 68 86 104 122 Specified Refill
30 20 -10 0 10 20 30 40 50

Engine oil 22410 18.9 ¢
Engine with filter - | See

NOTE 1
Torque converter
Transmission & 55 ¢ 53 ¢
Service brakes Engine oil

See

NOTE 2
Hydraulic system 140 ¢ 114 ¢
Drive axles - Axle ail See NOTE 3 48 ¢ 48 ¢
Front & rear each each
All lubrication Grease See NOTE 4 Fill as in- -
fittings structed
Fuel tank Diesel fuel See NOTE 5 260 ¢ -
Cooling system Coolant See NOTE 6 48 ¢ -

Specified capacity: Total amount of oil including oil for components and oil in piping.
Refill capacity: Amount of oil needed to refill system during normal inspection and maintenance.

API:  American Petroleum Institute

ASTM: American Society of Testing and Material

SAE: Society of Automotive Engineers

NOTES:

1. ENGINE OIL

Normal Operation

Oil performance recommendations are as follows:
The use of a quality engine lubricating oil combined
with appropriate oil and filter change intervals are

critical factors in maintaining engine performance
and durability.

SAE 15W-40 multi-viscosity oil meeting the Ameri-
can Petroleum Institute (API) Classification of
CE/SF is recommended. CD/SF oil may be used in
areas where CE/SF oil is not available.

A sulfated ash limit of 1.0 mass percent is suggest-
ed for optimum valve and piston deposit and oil
consumption control. The sulfated ash must not
exceed 1.85 mass percent. The sulfated ash limit of
1.85 mass percent has been placed on all engine
lubricating oils recommended for use in the engine.
Higher ash oils can cause valve and/or piston
damage and lead to excessive oil consumption.

00-11
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GENERAL

The AP| service symbol displays the following
information. The upper half of the symbol displays
the appropriate oil categories; the lower half may
contain words to describe oil energy conserving
features. The center section identifies the SAE oil
viscosity grade.

Oil viscosity recommendations are as follows:

The use of a multi-graded lubricating oil has been
found to improve oil consumption control and
improve engine cranking in cold temperatures while
maintaining lubrication at high operating tempera-
tures.

While SAE 15W-40 multi-viscosity oil is recom-
mended for most operating climates, refer to the
previous chart for oil viscosity recommendations for
extreme climates.

Limited use of low viscosity oils, such as SAE 10W-
30 may be used for easier starting and providing
sufficient oil flow at ambient temperatures below
+23°F (-5°C). However, continuous use of low
viscosity oils can decrease engine life due to wear.

Do not use special "break-in" lubricating oils for a
new or rebuilt engine. Use the same type of oil
during the "break-in" as specified for normal opera-
tion.

Arctic Operation

If an engine is operated in ambient temperatures
consistently below -10°F (-23°C) and there are no
provisions to keep the engine warm when it is not
in operation, use a synthetic CE/SF or CD/SF
engine oil with adequate low temperature properties
such as SAE 5W-20 or 5W-30.

The oil supplier must be responsible for meeting
the performance service specifications.

IMPORTANT: The use of a synthetic base oil does
not justify extended oil change intervals. Extended
oil change intervals can decrease engine life due to
factors such as; corrosion, deposits and wear.

Additional information regarding lubricating oil
availability throughout the world is available in the
“E.M.A. Lubricating Oils Data Book for Heavy Duty
Automotive and Industrial Engines." The data book
may be ordered from the Engine Manufacturers
Association, One lllinois Center, 111 East Wacker
Drive, Chicago, IL U.S.A. 60601. The telephone
number is (312) 644-6610.
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2. ENGINE OIL

Use API classification CE engine oil. If API classifi-
cation CD is used, reduce the oil change interval to
half.

3. AXLE OIL

For axte oil, use only the recommended oil as
follows:

SHELL: DONAX TT or TD

CALTEX: RPM TRACTOR HYDRAULIC FLUID
CHEVRON: TRACTOR HYDRAULIC FLUID
TEXACO: TDH OIL

MOBIL: MOBIL AND SUPER UNIVERSAL

* |t is possible to substitute engine oil SAE 30W API
classification CD for axle oil. if noise comes from
the brake, it is no problem of durability. '

4. GREASE

The recommended lubricating grease is No. 2 multi-
purposelithium grease with 3% molybdenum disulfide.

5. DIESEL FUEL

WARNING! Do not mix gasoline or
alcohol with diesel fuel. This mixture
can cause an explosion.

IMPORTANT: Due to the precise tolerances of
diesel injection systems, it is extremely important
that the fuel be kept clean and free of dirt or water.
Dit or water in the system can cause severe
damage to both the injection pump and nozzles.

The use of ASTM No. 2-D diesel fuel with a mini-
mum Cetane number of 40 is recommended. The
use of No. 2-D diesel fuel will result in optimum
engine performance under most operating condi-
tions. Fuels with Cetane numbers higher than 40
may be needed in high altitudes or extremely low
ambient temperatures to prevent misfires and
excessive smoke.

At operating temperatures below +32°F (0°C),
acceptable performance can be obtained by using
a blend of No. 2-D and No. 1-D fuels. The use of
lighter fuels can reduce fuel economy.

Use a low sulfur content fuel having a cloud point
that is at least 10 degrees below the lowest expect-
ed fuel temperature. Cloud point is the temperature
at which crystals begin to form in the fuel.

The viscosity of the fuel must be kept above 1.3
¢St to provide adequate fuel system lubrication.
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GENERAL

6. COOLANT Total Hardness - Not to exceed 170 parts per

Heavy duty diesel engines require a balanced
coolant mixture of water, antifreeze, and supple-
mental coolant additives. Supplemental coolant
additive recommendations are included in the
section entitled "CHANGE THE COOLANT AND
FLUSH THE COOLING SYSTEM'. The coolant
should be changed at the specified service interval
shown in the "MAINTENANCE TABLE".

DCA4 is recommended to inhibit corrosion in the
cooling system.

In climates where the temperature is above -34°F
(-87°C), use a coolant mixture that contains 50
percent antifreeze. Antifreeze is essential in any
climate. It broadens the operating temperature
range by lowering the coolant freezing point and by
raising its boiling point. Do not use more than 50
percent antifreeze in the mixture unless additional
freeze protection is required. Never use more than
68 percent antifreeze under any condition.

Low silicate ethylene glycol antifreeze is recom-
mended. The antifreeze should contain no more
than 0.1% anhydrous alkali metasilicate. Low
silicate antifreeze is recommended to avoid the
formation of silica-gel (hydro-gel). This gel forma-
tion can occur when the cooling system contains
an over concentration of high silicate antifreeze
and/or supplemental coolant additive. DO NOT use
methanol or alcohol as an antifreeze because of its
low boiling point.

Antifreeze may retain its freeze protection for more
than one season but coolant conditioners must be
added to maintain corrosion protection.

Antifreeze formulated with methoxy propanol, or
propylene glycol, is not recommended for this
system.

NOTE: Do not mix types of antifreeze solutions.
Mixed solutions make it impossible to
determine the protection againstfreezing.
Antifreeze containing sealer or anti-leak
additives should NOT be used in this
system. Sealer or anti-leak additives will
cause plugging problems in the cooling
system.

Check the solution periodically and at normal
operating temperature, to be sure the cooling
system has sufficient protection against freezing.

Use water which has a low mineral content. Water
used in conjunction with antifreeze, coolant filters
and inhibited water must meet the following stan-
dards:

million (10 grains/gallon maximum) to prevent
scale deposits. Water containing dissolved
magnesium and calcium (the usual reason for
water hardness) above the specified amount will
cause scale deposits to develop in the engine.

Chlorides - Not to exceed 40 parts per million
(2.5 grains/gallon maximum) to prevent corro-
sion.

Sulfites - Not to exceed 100 parts per million
(5.8 grains/gallon maximum) to prevent corro-
sion.

Dissolved Solids - Not to exceed 340 parts per
million (20 grains/gallon maximum) to minimize
sludge deposits, scale deposits, corrosion or a
combination of these.

If any of the above requirements cannot be met,
use distilled, de-ionized, or de-mineralized water.
To determine if local water supplies meet these
standards, water samples can be tested by water
treatment laboratories. "Softened" water that is
prepared using common salt (sodium chloride)
contains excessive amounts of chlorides and
should not be used.

NOTE: Never use water alone in the cooling
system because corrosion will occur.

Maintain supplemental coolant additive levels at 1
unit DCA4 per 1 U.S. gal (3.8 liters) of coolant.

Use antifreeze during all seasons to protect the
cooling system from corrosion as well as freezing
damage.

A mixture of 50% water and 50% ethylene glycol
base antifreeze is required for operation of the
engine in temperature environments above -34.6°F
(-37°C). A mixture of 40% water and 60% antifreeze
is recommended for temperatures below -34.6°F (-
37°C).

Intropical climates where antifreeze availability may
be limited, use a corrosion inhibitor (Cummins
liquid DCA), or an equivalent to protect the engine
cooling system.

Do not operate the engine without a thermostat.
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* The following precautions are necessary when using the Standard Value Tables to make judgements during
troubleshooting or during testing and adjusting.

1. The values in these tables are based on the values for new machines leaving the plant, so they should
be used as target values when repairing or when estimating wear after a period of use.

2. The standard values in these tables for judgement when troubleshooting are estimated values based on
the standard values for the machine when shipped from the plant, and on the results of various tests.
Therefore, they should be used as reference in combination with repair and operating records when
making judgements.

3. These standard value tables must not be used for standard values when judging claims. In addition, do
not use these values alone to make simple judgements.
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When carrying cut testing, adjusting or troubleshooting, stop the machine on level ground, install the safety
bar on the frame , lower the bucket to the ground, and stop the engine.

Then apply the parking brake and block the tires.

Do not allow unauthorized persons near the machine.

When measuring the engine speed, one worker should measure the engine speed while the another person
sits in the operator’s seat to operate the controls. Always check that the operation is safe, and use agreed
upon signals.

Be careful not to get caught in rotating parts.

When installing or removing gauges, loosen the oil filler cap slowly to release the pressure inside the
hydraulic tank. Then operate the control levers several times to release the remaining pressure in the
hydraulic piping.

When taking measurements, do not allow unauthorized persons near the machine.

The oil in the circuit is hot, so be careful not to get burnt.
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STANDARD VALUE TABLES

STANDARD VALUE TABLE
e ENGINE ON TEST BENCH

Engine 610T
Category tem Condition, etc Unit Standard Permissible
value value
Engine speed High idling speed rpm 2700 - 2800
Performance Low idling speed rpm 795 - 775
Necessary starting speed 0°C rpm Min 150
-20°C (ether alded) pm Min 80
Intake resistance All speed mmH,0 Max 635 635
Exhaust pressure At rated output mmlfg Max 76.2 76.2
Exhaust temperature All speed rated (intake °C Max 438
air temp.:20°C)
Intake and exhaust Exhaust gas color Quick acceleration Bosch Max 6.5
system At high idling scale Max 2.0
Valve clearance (When engine | Intake valve mm 0.254
is cold) Exhaust valve mm 0.508
Engine body Blow-by pressure At rated output, oil mmh,0 Max 178 Max 730
temperature min. (New limit) (worn limit)
60°C SAE10W-30 oil
Qil pressure (Oil temperature At rated idling kg /cm2 Min 2.1 2.1
min. 80°C) SAE10W-30 oil At low idling kg /cm2 Min 0.7 0.7
s Oil temperature Whole speed range LTe; 120
Lubrication system (inside oil pan)
Qil consumption ratio At continuous rated % 0.3
horsepower (propor-
tion of fuel consump-
tion)
Fuel system Fuel injection timing Before top dead mm 1.5
center
Radiator pressure valve func- Operating pressure kg /cm2 0.7+0.15
tion (Differential pressure)
Cooling system Fan speed At rated speed pm 2750
Fan belt tension Deflect when pushed mm Auto tension

with a force of 6 kg

12-3



TESTING AND ADJUSTING

https://truckmanual shub.com/

STANDARD VALUE TABLES & TOOL LIST

e ENGINE ON CHASSIS

Engine | 610T

Check item Condition Unit Standard Permissible
value value
Engine speed High idling pm 2620 - 2750 2620 - 2750
Low idling rpm 675 - 775 675 - 775
Exhaust color Sudden acceleration Bosh Max 6.5
At high idling system Max 2.0
Valve clearance Intake valve (20°C) mm 0.254
Exhaust valve (20°C) mm 0.508
Blow-by pressure At rated output SAE10W-30 oil (water temperature mmh,0 Max 178 Max 178
inside operating range)
Qil pressure At high range kg/cm2 Min 2.1 2.1
At low range Min 0.7 0.7
(water temperature inside operating range)
Qil temperature Whole speed range (inside oil pan) °C 120 120
Fuel injection timing Compression B.T.D.C. mm 1.5
No. Check item Tool Part number Remarks
1 Engine speed Multi-Tachometer 799-203-8000 Digital display L: 60 - 2,000rpm
H: 60 - 19,000rpm
2 Water, oil, and intake Thermistor kit 799-101-6000 0-200°C
terperature
3 Qil pressure Pressure measuring kit 799-203-2002 0- 25kg/cm2
4 Blow-by pressure Blow-by checker (pipe tee) 3822476 Cummins part
5 Valve clearance Feeler gauge 795-125-1330 mm
6 Exhaust color Smoke checker 799-201-8001 Discoloration 0 - 70%, with standard color

(Discoloration % x 1/10% = Bosch index)

> > b

Be careful not to get in rotating parts.

Do not allow unauthorized persons near the machine.

When carrying out testing, adjusting, or troubleshooting, stop the engine on level ground, install the safety
bar on the frame, lower the bucket to the ground, and stop the engine. Then apply the parking brake.

When measuring the machine speed, one worker should measure the engine speed while the other sits in
the operator’s seat to operate the controls. Always check that the operation is safe, and use agreed signals.
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VALVE CLEARANCE & FUEL INJECTION TIMING

VALVE CLEARANCE

+ Condition: Engine is cold
* Adjust clearance between valve and rocker lever as
follows.
Intake valve Exhaust valve
Cold 0.254mm 0.508mm
1. Remove engine side covers and engine center
hood.
2. Remove air cleaner and air cleaner bracket
3. Remove muffler
4. Adjust valve clearance.
* For details of adjusting valve clearance, see engine

shop manual.

FUEL INJECTION TIMING

*

Measurement condition
e Coolant temperature: Inside operating range.

Remove bracket (1).
Testing and adjusting fuel injection timing.

For details of adjusting fuel injection timing, see
engine shop manual.
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ENGINE OIL PRESSURE

ENGINE OIL PRESSURE

* Measurement condition.
e Coolant temperature: Inside operating range.

Item Standard Permissible
value value
Rated idling 2.1 kg/em? 2.1 kg/en?
Low idling 7.0 kg/cm2 7.0 kg/cm2
Special Tool

Part number Part name Qty.

A 799-203-2002 Engine pressure 1

measuring kit

get caught in rotating parts.

A WARNING! When measuring, be careful not to

WARNING! Install and remove the plug and oil
pressure gauge with the engine stopped.

+ Measure the engine oil pressure when the oil
temperature is at the specified temperature.

1. Remove plug (1).

2. Install oil pressure gauge (A) 25 kg/cm?2.

3. Start engine and measure oil pressure.
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ENGINE OIL TEMPERATURE

ENGINE OIL TEMPERATURE

+ Measurement condition.

o Coolant temperature: Inside operating range.

Special Tool
Part number Part name Qty.
A 790-500-1300 Thermistor 1
or temp. gauge
799-101-6000

1. Remove dipstick.

2. Insert sensor or thermistor temperature gauge in the
dipstick guide. Connect sensor to thermistor tem-
perature gauge (A) and measure temperature of oil

in the oil pan.

il 41811033
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TESTING AND ADJUSTING

BLOW-BY PRESSURE

BLOW-BY PRESSURE

*

Measurement condition.

e Coolant temperature: Inside operating range.
@ Valve clearance: Standard value.

® Engine speed: Rated idling.

tem Permissible valve
Blow-by New Engine 187 mmH,0
Pressure
O.V. Engine 730 mmH,0
Special Tool
Part number Part name Qty
B 3822476 Blow-by tool 1

A WARNING! When taking measurements, be

careful not to touch the exhaust muffler, or to
get caught in rotating parts.

Measuring blow-by

1.

When measuring the blow-by, warm the engine up
thoroughly (oil temperature: min. 60°C)

Stop engine and install pipe tee (B) of blow-by
checker on engine breather hose (1).

Connect adapter and pressure gauge (A) 0 - 1000
mmH,0 with hose.

Run engine at rated idling and measure blow-by
pressure.

Precautions when measuring blow-by

*

Blow-by may vary according to condition of the
engine, so if there is any abnormality in the mea-
sured value, check for any problem related to
defective blow-by, such as excessive oil consump-
tion, defective exhaust gas color, early deterioran-
tion or contamination of the oil.

12-8
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TESTING AND ADJUSTING EXHAUST GAS COLOR

EXHAUST GAS COLOR

+ Measurement condition.
e Coolant temperature: Inside operating range.
e Valve clearance: Standard value.

tem Standard value
Exhaust Acceleration Max. 6.5
gas color Bosch index
High idling Max. 2.0
Bosch index
Special tool
Part number Part Qty
name
A 799-201-9001 Smoker 1
meter

A WARNING! When measuring the exhaust color,
be careful not to touch the exhaust pipe.

*+ When measuring exhaust color, warm the engine
thoroughly (Oil temperature min. 60°C).

1. Insert probe hose (1) in outlet of exhaust pipe and
secure to exhaust pipe with clip.

2. Connect probe hose, connector of accelerator
switch and air hose (2) to smoke meter (A).
« The air supply pressure should be under 15
kg/cm,,.

3. Connect power cord to socket, making sure the
power switch is in off position.

4. Loosen cap nut of suction pump and insert filter
paper (insert filter paper securely to prevent exhaust
gas leakage).

5. Turn the power switch on.

6. Accelerate the engine suddenly. At the same time
depress the accelerator pedal, operate the relief
valve, and catch the exhaust gas color on filter
paper.

7. Lay the used filter paper on top of unused filter
paper (10 sheets or more) inside the filter paper
holder, and read indicated value.
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TESTING AND ADJUSTING ACCELERATOR PEDAL

ACCELERATOR PEDAL
OPERATING FORCE

* Measurement condition.
e Coolant temperature: Inside operating range

ltem Standard Permissible
value value
Operating force of 9.0 kg 13.5 kg
accelerator pedal
1222020
Special tools
Part number Part name Qty.
A 7A0-262-0020 Push-pull scale 1
Commercially Angle gauge 1
available

1. Measuring procedure.

a) Put push-pull scale (A) in contact with the 54198004
accelerator pedal at point 150mm from pedal '
fulcrum "a". (The center of push-pull scale A
must be in contact with a point 150mm from
the pedal fulcrum).

b) Start the engine, push the pedal in the direction
of operation and measure the maximum value
when pushing from idling to the end of the
pedal travel (high idling).

2. Testing adjusting.
a) Stop the engine.

b) Disconnect the accelerator cable (1) at the PU418B0O100
bottom of the pedal, and check that the linkage
and ball joint at the bottom of the pedal move
smoothly.

c) Connect the cable at the bottom of the pedal,
then disconnect at the connection for the
injection pump, and check that the cable (1)
moves smoothly.

* When carrying out the this inspection, adjust or
replace parts as necessary. Measure the oper-
ating force again and check that it is within the
standard value.
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ACCELERATOR PEDAL

OPERATING ANGLE

tem Standard
value
Operating angle of accelerator ay 45°
pedal
a, 26 + 2°
Installed height of accelerator L 47mm
pedal stopper

1. Measuring.

a)

b)

Stop the engine.

Put angle gauge (1) in contact with the ac-
celerator pedal and measure the angle of
movement a = a; -a, from low idling (a,) to
high idling (a,).

2. Adjusting.

a)

b)

c)

d)

Remove the cover at the bottom of the cab,
open the engine hood and apply the safety
lock.

Loosen nut (1) and adjust with bolt (2) so that
installed height L of the accelerator pedal
stopper is 47mm.

Loosen locknut (3) and adjust the length of the
cable so that the injection pump governor lever
contacts the high idling stopper when the
accelerator pedal is fully depressed (high
idling).

Check that the injection pump governor lever
contacts the low idling stopper when the accel-
erator pedal is released (low idling).

Adjust the travel of the governor lever at joint

(4).

After performing the above adjustments, mea-
sure all parts again to check that the dimen-
sions are within the standard value.
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+ Take the following method for air bleeding when you start to operate hydraulic cylinders after reassembling
cylinders, pumps and piping.

Start engine, keep idling.

Operate hydraulic cylinder 4 - 5 cycles, but do not exceed beyond 100 mm of stroke end.
Continue to operate cylinder 3 - 4 cycles until stroke end.

After finishing above steps, keep normal engine speed.

Eal S

NOTE: After long storage, same procedure is required.
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DISASSEMBLY AND ASSEMBLY NOZZLE HOLDER

NOZZLE HOLDER ASSEMBLY
REMOVAL

WARNING! Disconnect the cable from the
negative (-) terminal of the battery.

1. Side cover hood.
a) Remove left and right engine side covers.
b) Remove exhaust pipe (1), then remove hood

@) e il

2. Connector hose.
a) Disconnect connector hose.

3. Air cleaner assembly.
a) Remove air cleaner assembly (4) and air clean-
er bracket (5).

4. Muffler and exhaust manifold assembly.
a) Disconnect the drain pipe, then remove the
muffler and exhaust manifold together (6).

5. Remove the nozzle holder assembly.
* For details of the engine, see the Engine Shop
Manual.

INSTALLATION

1. Install the nozzle holder assembly.
« For details of the engine, see the Engine Shop
Manual.

2. Muffler and exhaust manifold.
a) Fit gaskets and install muffler and exhaust
manifold assembly (6) as one unit, then con-
nect the drain pipe.

3. Air cleaner assembly. L 7 RN
a) Install the air cleaner bracket (5). e -~ £-1%413L1044
b) Install the air cleaner assembly (4) and secure G A ¢
with band.

4. Connector hose.
a) Install connector hose (3).

5. Hood and engine side covers.
a) Install the hood (2), then install the exhaust pipe
1

b) Install the left and right engine side covers.
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DISASSEMBLY AND ASSEMBLY

CYLINDER HEAD

CYLINDER HEAD ASSEMBLY
REMOVAL

WARNING! Disconnect the cable from the
negative (-) terminal of the battery.

1. Drain water.
a) Remove radiator drain plugs (1) and (2), and
drain coolant.

: Drain 38¢ of coolant.

* If the coolant contains antifreeze, dispose
of it correctly.

2. Engine hood and side covers.
a) Remove left and right engine side covers.
b) Remove exhaust pipe (3), then remove hood

).

3. Connector hose.
a) Disconnect connector hose (5).

4. Air cleaner assembly.
a) Remove air cleaner assembly (6).
b) Remove air cleaner mounting bracket (7).

5. Muffler and exhaust manifold assembly.
a) Disconnect the drain pipe, then remove the
muffler and exhaust manifold together (8).

6. Remove the cylinder head assembly.
+ For details of the engine, see the Engine Shop
Manual.

LOG6AHO33
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DISASSEMBLY AND ASSEMBLY CYLINDER HEAD

INSTALLATION

* Check to make sure there is no dirt or foreign
material on the cylinder head mounting face, or
inside the cylinder.

1. Install the cylinder head assembly.
» For detail of engine, see the Engine Shop
Manual.

2. Muffler and exhaust manifold assembly.
a) Fit gaskets and install the muffler and exhaust
manifold assembly (8) as one unit, then con-
nect the drain pipe.

3. Air cleaner assembly.
a) Install the air cleaner bracket (7).
b) Install the air cleaner assembly (6) and secure
with band.

4. Connector hose.
a) Install connector hose (5).

5. Hood and engine side covers.
a) Install hood (4), then install the exhaust pipe
3).
b) Install the left and right engine side covers.

6. Refilling with coolant.
a) Replace drain plugs (1) and (2) and add cool-
ant through radiator filler neck to the specified
level.

w Add 38¢ of coolant
* Run the engine to circulate the coolant
through the system, Then check the cool-

ant level again.

LO6AHO32

1 LOGAHO33

_L13AH028
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DISASSEMBLY AND ASSEMBLY

RADIATOR

RADIATOR
REMOVAL

A WARNING! Park the machine on level ground,
set the safety bar on the frame, lower the
bucket to the ground, stop the engine, apply
the parking brake, and place blocks under the

tires.

1. Draining the coolant.
a) Remove drain plugs (1) and (2) and drain the
coolant.

]
waw Drain 38¢ of coolant.
» {f the coolant contains antifreeze, dispose
of it correctly.

2. Hood.
a) Open left and right engine side covers (2A).
b) Remove mounting bolts (4) on radiator side of
engine center hood (3).
* Loosen mounting bolts on hydraulic oil tank
side.

c¢) Remove exhaust pipe (5). Place block ®
between engine and center hood (3) and muf-
fler (6).
« Leave about a 30mm space between the
engine center hood and the radiator guard.
d) Remove the left and right engine side panels
7).
e) Remove radiator guard (8).
« Disconnect the rear lamp connector (9).

3. Fan guard.
a) Remove fan guard (10) and radiator support
(11).

LOGAHO33

Fae

LO6AH032

—L1 3AHO29

4

T3 LOBAROOT

L
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DISASSEMBLY AND ASSEMBLY RADIATOR

4. Electric wiring.
a) Disconnect wiring (12) of radiator coolant level
sensor from connector.

73
{{k\,
DY
slw N
2 . 418P305

5. Radiator hoses.

a) Disconnect radiator hose (13) from the engine.

b) Disconnect radiator hose (14) from both the
radiator and the engine.

¢) Disconnect radiator hoses (15) and (16) from
radiator.
* Loosen lower hose clamp (17).

d) Disconnect radiator drain hose from radiator.

6. Cooler piping.
a) Disconnect oil cooler hoses (18) and (19).

7. Radiator. ' ‘ Pai8L1082
a) Sling radiator (20), remove mounting bolts, and
lift radiator.
* When removing the radiator, move it to-
wards the counterweight to prevent the
radiator core from coming near the fan.

)
[xe_|

Radiator: 130 kg.
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DISASSEMBLY AND ASSEMBLY

RADIATOR

INSTALLATION

1. Radiator.

a)
b)
*
*

*

*

Sy

Sling radiator (20) and place at mounting
position. tighten the mounting bolts.

Insert radiator upper hose (15) into the radiator.
Be careful not to damage the radiator core.
Insert the radiator carefully from the counter-
weight side.

install so that the clearance from the fan is
uniform.

After connecting the hoses, tighten the clamps.

Mounting bolts: 28.5 + 3.0 kgm.

2. Cooler piping.

a)
*
°

Connect oil cooler hoses (18) and (19).
Be careful not to twist the hoses.
Hose width across the flats: 41 mm.

3. Radiator hoses.

b)

*
c)

d)

Connect drain hose to the radiator.

Connect radiator hoses (15) and (16) to the
radiator.

Tighten lower hose clamp.

Connect radiator hose (14) to engine and
radiator.

Connect radiator hose (13) to the engine.

4. Electric wiring.

a)

Connect wiring (12) of radiator coolant level
sensor to the connector.

o

g

'_xf»\: N : 418P305

PATRLINGE

P41 8L1052]
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DISASSEMBLY AND ASSEMBLY RADIATOR

5. Fan guard.
a) Install fan guard (10) and radiator supports (11).

6. Hood.
a) Set radiator guard (8) in position, then tempo-
rarily tighten the mounting bolts.
b) Install left and right engine side panels (7).
¢) Close engine side hood (2A), then adjust the
latches.

d) Remove block ® and tighten mounting bolts of
engine center hood (3), then install exhaust
pipe (5).

* The final tightening of all mounting bolts is
done.
* Connect rear lamp connector (9).

7. Réfilling with coolant.

a) Install radiator drain plugs and add coolant
through the radiator filler neck (21) to the
specified level.

* Run the engine to circulate the coolant
through the system. Then check the cool-
ant level again.

W Coolant: 38¢.

_L13AH029

21

41:8P3t3
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DISASSEMBLY AND ASSEMBLY ENGINE

ENGINE
REMOVAL

A WARNING! Park the machine on level ground,
set the safety bar on the frame, lower the
bucket to the ground, stop the engine, apply
the parking brake, and place blocks under the

tires.

A WARNING! Disconnect the lead from the nega-
tive (-) battery terminal.

1. Draining the engine coolant.
a) Remove drain plug (1) and drain coolant.

Coolant: 384

+ If coolant contains antifreeze, dispose of it correctly.

1 LOBAHO33

2. Hood and guard.
a) Open engine side hood, remove engine side
panels (2) and exhaust pipe (3), and lift off
engine center hood (4).

Engine center hood: 28 kg.

b) Sling radiator guard, remove mounting bolts,
and lift off radiator guard (5).
« Disconnect rear lamp connector wiring (6).

[ ko | Radiator guard: 30 kg.

\ LOBAH008
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DISASSEMBLY AND ASSEMBLY ENGINE

3. Fan guard.
a) Remove fan guard (7) and radiator supports (8).

4. Electric wiring.
a) Disconnect wiring (9), the radiator coolant level
sensor from the connector.

418rP318

5. Radiator hoses.
a) Disconnect radiator hoses (10), (11), (12), and
(12A) from the engine.
* Loosen lower hose clamps.
b) Disconnect radiator drain hose from radiator.

P4181 1060

6. Cooler piping.
a) Disconnect cooler hoses (13) and (14).

P412L1061 407 PA1BL10BZ.
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DISASSEMBLY AND ASSEMBLY

ENGINE

7. Radiator.
a) Remove radiator (15).
* When removing the radiator, move towards the
counterweight to prevent the core from coming
near the fan.

Radiator: 130 kg.

8. Electric wiring.

a) Disconnect the following electric wiring:

® (Cable (16) between starting motor and
battery relay.

® Engine wiring (17) from connector.
& Main breaker wiring (18) from main breaker.
® Ground connection.

* Before removing the wiring, mark each wire
with a tag to distinguish when installing.

9. Fuel hoses.
a) Disconnect hose (20) between fuel tank and
fuel injection nozzle from fuel tank.
b) Disconnect hose (21) between fuel tank and
fuel injection pump from the fuel tank.

10. Fuel control cable.

a) Remove the fuel control cable bracket (22)
mounting bolt, then remove the fuel control
cable bracket.

b) Disconnect the fuel control cable (23) from the
engine.

15

PA1BLI0B3 .

17 18 Main breker

| .
1 Battery relay
0 6 LO8B8ADOS82
21
Il
) U
=l
- (I EL

= — -
Ve _]__. ggggg E] =-7u_- 3T o W
L. , .@?'_;f?;;j
f % n
SR i H
e i
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DISASSEMBLY AND ASSEMBLY

ENGINE

11. Transmission support.

a) Set support ® under the transmission.
« Set the support securely so that it does not
slip out of position.
* Adjust the support to the correct height.

12. Air cleaner and muffler.
a) Remove the air cleaner (24).
b) Remove the muffler (24A).

13. Engine.
a) Remove the engine oil drain plug (25).
b) Sling the engine (26), then remove the mount-
ing bolts (27) and (28).

13-12

L12AHO12
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DISASSEMBLY AND ASSEMBLY ENGINE

c) Remove connecting bolts of torque converter
(29), then remove the engine (26).

+ When removing the engine, be careful of
the contact face of the torque converter.
Move out horizontally and when the pilot
comes completely free, raise the engine
and remove.

* When removing the engine be careful that
the engine oil drain hose does not interfere
with the fuel tank, therefore, remove the
engine slowly.

Engine: 465 kg.

R PA181 1066
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DISASSEMBLY AND ASSEMBLY ENGINE

INSTALLATION

1. Engine.
a) Set engine (26) in mounting position, then
tighten the torque converter connecting bolts.
* Check and make sure that there is a O-ring
fitted to the torque converter contact sur-
face.

O-ring circumference: Soapy water.

* When connecting the engine to the torque
converter, adjust the height so that the
torque converter pilot goes in smoothly.
Do Not try to force it in.

b} Tighten the rear mounting bolts (27) and (28).

« Fit the rubber cushion securely in the brac-
ket groove.

* Position the engine correctly.

e Mounting bolt width across the flats: 32mm.

5 Mounting bolts: 76.0 = 8.5 kgm.

1317) I ¥J|[

< >
634 419F401

¢) Install the engine drain plug.

L12AHO12

2. Air cleaner and muffler.
a) Set the air cleaner (24) and the muffler (24A) in
mounting position, then tighten mounting bolt
and clamps.

13-14
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DISASSEMBLY AND ASSEMBLY ENGINE

3. Transmission support.

a) Remove support @ from under transmission.
* Remove the support carefully.

4. Fuel control cable.
a) Set fuel control cable bracket (22) in position to
mount on the engine, then tighten mounting
nuts.

2 Mounting nuts: 5.25 + 0.75 kgm.

b) Connect fuel control cable (23) to the engine.

* For details of adjusting the length of the

fuel control cable, see TESTING AND AD-
JUSTING.

E Mounting nuts: 1.3 = 0.1 kgm.

A Il
5. Fuel hoses. u
a) Connect hose (21) between fuel tank and fuel
injection pump at the fuel tank end.
b) Connect hose (20) between fuel tank and fuel |
injection nozzle at the fuel tank end. - i M.
Gl g—:.:_f '-::=.=“.._~
Qi
LR
?Q‘\‘E:;’ |
Li12BHO15

6. Electric wiring.

a) Connect the following electric wiring.
Ground connection (19).
Main breaker wiring (18) to main breaker.
Engine wiring (17) at connector.
Cable (16} between starting motor and the
battery relay.

Battery relay
© 16 LO8B8ADO82
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DISASSEMBLY AND ASSEMBLY ENGINE

7. Radiator.
a) Set the radiator (15) in mounting position, then
tighten the mounting bolts.

« Be careful not to damage the radiator core.
insert the radiator carefully from the
counterweight side.

* Raise the radiator and stop 20 cm above
the mounting position, then first insert
radiator hose.

+ Install so that the clearance from the fan is
uniform.

15

P418L1063

2 Mounting bolts: 28.5 + 3.0 kgm.

8. Cooler piping.
a) Connect oil cooler hoses (13 and (14) to the
radiator (15).
+ Install the hoses without twisting or interfer-
ence.
e Hose nut width across the flats: 41 mm.

9. Radiator hoses.
a) Connect the radiator drain hose to the radiator
b) Connect radiator hoses (10), (11), (12), and
(12A) to the engine.
* Tighten lower hose clamps.

10. Electric wiring.
a) Connect wiring (9) of radiator coolant level
sensor to connector.

11. Fan guard.
a) Install fan guard (7) and radiator supports (8).
+ Install so that the clearance between the
fan guard and the fan is uniform.

P4181 1060)

418P318 !
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DISASSEMBLY AND ASSEMBLY

ENGINE

12. Hood and radiator guard
a) Raise radiator guard (5), set in mounting posi-
tion, then temporarily tighten mounting bolts.
* After adjusting the engine side hood latches
tighten all mounting bolts.

b) install engine center hood (4), engine side
panels (2), and exhaust pipe (3), then close
engine side hoods.

¢) Tighten the mounting bolts on radiator guard
(5) and center hood (4).

13. Refilling with coolant.

a) Install radiator drain plug and add coolant
through the radiator filler (31) to the specified
level.

* Run the engine to circulate the water
through the system. Then check the cool-
ant level.

W Coolant: 38 ¢

+ Check to make sure the transmission oil
level is at the specified level.

LO6AH008

418P344
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DISASSEMBLY AND ASSEMBLY FUEL TANK

FUEL TANK
REMOVAL

A WARNING! Park the machine on level ground,
set the safety bar on the frame, lower the
bucket to the ground, stop the engine, apply
the parking brake, and place blocks under the

tires.

1. Radiator grille.
a) Remove radiator grille (1).

A\ WARNING! Openthe engine side hood () and . G L3i0004
apply the lock.

2. Draining fuel.
a) Open drain valve (3) and drain fuel.
[

we  Fyel: 170 &

3. Drain plugs.
a) Remove engine oil drain plug (4) from fuel tank.
b) Remove radiator coolant drain plug (4A) from
fuel tank.

4. Fuel lines and electrical wiring.
a) Disconnect fuel hoses (5) and (6) from fuel
tank.
b) Disconnect electrical wiring (7) from fuel send-
ing unit from connector

5. Fuel tank.
a) Sling fuel tank (8), remove mounting bolts, then
lift off fuel tank.

« Lay a pallet below the fuel tank, keep the
tank balanced and lower slowly.

Fuel tank: 105 kg.

b) Pull fuel tank out from under the machine.
* Be careful not to let the breather tube hit
the machine body.
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DISASSEMBLY AND ASSEMBLY

FUEL TANK

INSTALLATION

1.

2.

Fuel tank.
a) Set the fuel tank (8) on a pallet, then pull in to
below mounting position.
+ Be careful not to let the breather tube hit
the machine body.
b) Raise fuel tank (8), set in mounting position,
then tighten the mounting bolts.
*  When raising the fuel tank, keep it horizon-
tal and set in the mounting position.
* Tighten the mounting bolts in the following
order: Left, rear, right.
o Mounting bolts width across flats: 30mm.

6/

Mounting bolts: 56 + 6 kgm.

Fuel lines and electrical wiring.

a) Connect wiring (7) to the fuel sending unit
connector.

b) Connect fuel hoses (5) and (6) to the fuel tank.

Drain plugs.

a) Install engine oil drain plug (4) to the fuel tank.

b) Install radiator coolant drain plug (4A) to the
fuel tank.

Engine side hood.
a) Release lock and close engine side hood (2).

Radiator grille.
a) Install radiator grille (1).

Refilling fuel tank.
a) Close the drain valve and add fuel through the
filler neck (9).

Fuel: 170 ¢

L12BHO18

4 L12BHO17

L13AD004
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POWER TRAIN
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STRUCTURE AND FUNCTION OIL COOLER AND RADIATOR

GENERAL

control valve. The transmission has a speed selec-
tion of four FORWARD and four REVERSE speeds.
The speeds are selected manually.

7 12 18
419F003
OUTLINE
® The motive force from the engine (1) passes from ¢  The motive force from the transmission output
the flywheel through the ring gear and is transmitted shaft is then sent to the front and rear axles. The
to the torque converter (2). The torque converter power for the front axle (7) passes through the
uses oil to convert the transmitted torque to corre- center drive shaft (12) and front drive shaft (10)
spond to changes in the load. It transmits the and is transmitted to the front axle (7), the power
motive force to the transmission input shaft. In for the rear axle passes through the rear drive
addition, the motive force from the engine passes shaft (14) and is sent to the rear axle (18).
through the pump drive gear of the torque convert- . .
er and is sent to the hydraulic and steering pump ®  The motive force transmitted to the front axle (7)
(3), and torque converter charging pump (4) to and the rear axle (18) is reduced by the pinion
drive these pumps. and ring gears of the differentials (8) and (17). It
then passes from the differential to the sun gear
Transmission (5) has six clutches which are actuat- shaft (axle shaft) of the final drive (15).
ed hydrautically by operating the solenoid valve to )
move the directional spool and range spool of the ~ ®  The motive force of the sun gear is reduced by a

planetary mechanism and is transmitted through
the planetary hub to the wheel.
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STRUCTURE AND FUNCTION OIL COOLER AND RADIATOR

|

)
olelelelelel::

418F003
1. Engine 8. Differential (front) 15. Final drive
2. Torque converter 9. Brake (Front) 16. Brake (Rear)
3. Hydraulic pump and steering pump 10. Front drive shaft 17. Differential (Rear)
4. Torque converter charging pump 11. Flanged bearing 18. Rear axle
5. Transmission 12. Center drive shaft 19. Rear wheel
6. Front wheel 13. Parking brake
7. Front axle 14. Rear drive shaft
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Oll. COOLER AND RADIATOR

HYDRAULIC CIRCUIT FOR POWER TRAIN
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OIL COOLER AND RADIATOR

HYDRAULIC CIRCUIT DIAGRAM FOR POWER TRAIN

—=-A [Forward Reversa __ 1 __ T 409
13 i : Forward i fl !-:L' Reverse -
: | I S vdsiaAval
1 | 1
_______ I e
- | ! P
| | :
| : 4
25 ¢ 2 kg/cm? : lr L'N'””‘le\_
107 P ljie-a x ! 20 18
14 o B U e s B X
<> I/ 1 - r 3rd
L~ L ist2ng b [ [an
H xe === X T
1.3
15 = i | - I )I‘ [:n s =
>t |
\ L | L2 |,
H r— :01 ) 2nd 3rg b ath
L D12 O 4oy m— = > - X X T T
7 b-dd b 19 |
j\A I Hl ne
r 1710 = 1 kgrem? ! 22
e ] 91l |
16
705 kglom® |
1
Wiﬁ[ﬁ M
Lewod
36+ 2ugrem
el [
19— L
LO7BHO10
1. Transmission case 11. Fill valve 21. 3rd/4th solenoid valve
2. Strainer 12. Torque converter 22. 1st/4th solenoid valve
3. Transmission charging pump  13. Torque converter outlet valve 23. REVERSE (R2nd) solenoid valve
4. Lubricating pump 14. Oil cooler 24. FORWARD clutch
5. Oil filter 15. Transmission clutch lubricating 25. REVERSE clutch
6. Direction clutch lubricating 16. Brake circuit 26. 4th clutch
7. Priority valve 17. Emergency manual spool 27. 3rd clutch
8. Pilot reducing valve 18. FORWARD-REVERSE spool 28. 2nd clutch
9. Quick return valve 19. Speed control spool 29. 1st clutch
10. Main regulator valve 20. FORWARD (F2nd) solenoid valve  30.Pilot oil filter
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STRUCTURE AND FUNCTION TORQUE CONVERTER AND TRANSMISSION PIPING

TORQUE CONVERTER AND TRANSMISSION PIPING

418F502
1. Transmission 4. Torque converter charging pump
2. Torque converter 5. Transmission valve
3. Torque converter oil cooler 6. Torque converter oil filter
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TORQUE CONVERTER CHARGING PUMP

TORQUE CONVERTER CHARGING PUMP

Drive gear (12 teeth)
Front cover

Gear case

Rear cover

Front cover

Drive gear (12 teeth)
Gear case

Rear cover

Driven gear (12 teeth)
. Driven gear (12 teeth)

QOUINDOTRAWN =

—

OUTLINE

Section A-A
Torque converter Directional clutch
charging pump . lubrication pump \
11 1
SAL{2}-032 SAL(2)-025
417F023
SPECIFICATIONS

Type: SAL(2)032 (Front pump)
Theoretical delivery: 32.0 cc/rev
Maximum delivery pressure: 210 kg/cm?
Maximum speed: 3000 rpm

Type: SAL(2)025 (Rear pump)
Theoretical delivery: 25.0 cc/rev
Maximum delivery pressure: 210 kg/cm2
Maximum speed: 3000 rpm

¢ The torque converter charging pump is installed to the torque converter case. It is driven by motive force from
the engine and supplies oil to the torque converter and transmission.

o The torque converter charging pump sucks in oil through a strainer from the bottom of the transmission. The
oil from the front pump is sent to the torque converter oil filter. The oil from the rear pump enters the lubrication
ports of the torque converter regulator valve, and lubricates the FORWARD and REVERSE clutches of the

transmission.
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STRUCTURE AND FUNCTION TORQUE CONVERTER

TORQUE CONVERTER
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418F007
1. Turbine 6. Housing SPECIFICATIONS
2. Drive case 7. P.T.O. gear (drive) Model: TCA32-4A
3. Stator 8. Pump Type: 3-element, single stage,
4. Pilot 9. Transmission input single phase
5. Stator shaft shaft Stall torque ratio: 2.92
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TORQUE CONVERTER

OUTLINE

Flow of motive force.

® Thetorque converter is installed between the engine lll~

and transmission. the motive force from the engine
passes from the flywheel and enters the drive case
(2). Drive case (2), pump (8), and the P.T.O drive
gear (7) are fixed with bolts. They are rotated
directly by the rotation of the engine. The motive
force of pump (8) uses oil to rotate the turbine (1).
This transmits motive force to the transmission input
shaft (9).

The motive force of drive case (2) passes through
the P.T.O. drive gear (7) and is also used as the
motive force to drive the gear pump.

Flow of oil
o The oil pressure is adjusted by the torque converter

relief valve and then enters inlet port "A", passes
through the oil passage in the housing and flows to
pump (8). In pump (8) centrifugal force is applied.
The oll enters the turbine (1) and the energy of the
oil is transmitted to the turbine. Turbine (1) is fixed
to the transmission input shaft (9), so the motive
force is transmitted to the transmission input shaft.
The oil from turbine (1) is sent to the stator (3) and
again enters the pump. However, part of the oil
passes from the stator through outlet port "B* and
is sent to the cocler.
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STRUCTURE AND FUNCTION TORQUE CONVERTER OIL FILTER

TORQUE CONVERTER OIL FILTER

Relief valve
Element (filter)
Center bolt
Drain plug

el

Filtration area: 8,900 cm?
Relief pressure: 3.25 kg/cm?

To transmission
control valve

423F009

Operation 423F010
® The oil from the torque converter charging pump (5)

enters the filter inlet port "A" and passes from the

outside of element (2) to the inside. It then flows to 1

the outlet port "B".

-» To transmission
control valve

e [f the element is clogged with dirt, or the oil temper-
ature is low, the pressure at the inlet port rises.
When this happens, the oil from the inlet port "A"
opens relief valve (1) and flows directly to the outlet
port. This prevents damage to the pump or filter
element (2).

423F011
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STRUCTURE AND FUNCTION TORQUE CONVERTER OIL FILTER

TORQUE CONVERTER OIL COOLER
AND RADIATOR

= "ﬁ‘"'""""O‘"“'“" =

Section A-A

LOG6ADO0O0O4
1. Radiator 6. Filler cap Specifications:
2. Radiator inlet hose 7. Coolant level sensor Core type: G6
3. Fan guard Total radiation area: 45.44m°
4. Radiator outlet hose A. Oil outlet port
5. Torque converter oil cooler B. Oil inlet port
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STRUCTURE AND FUNCTION TORQUEFLOW TRANSMISSION

TORQUEFLOW TRANSMISSION

el

]

C
B O
% i
=)
B 418F503
1. Torque converter charging pump 4. Torque converter oil filter 7.0utput coupling
2. Transmission valve 5. Strainer
3. Oil filter 6. Parking brake

21-13



https://truckmanual shub.com/

STRUCTURE AND FUNCTION TORQUEFLOW TRANSMISSION

LR

20
Lo
SectionC-C
6
Section E-E
Section D-D
418F504
8. Reverse clutch 16. 4th clutch OUTLINE
9. Forward clutch 17. Rear coupling * The transmission consists of a 4-FORWARD, 4-
10. Torque converter  18. Output shaft REVERSE speed transmission and transmission
11. Input shaft 19. Reverse idler gear valve.
12. 1st - 3rd shaft 20. 2nd clutch
13. 1st clutch .

In the transmission, the motive force of the input
shaft is changed by the combination of No. 1 or No.
2 clutch with No. 3, 4, 5, or 6 clutch to give FOR-
WARD 1 - 4 or REVERSE 1 - 4 speed, and is trans-
mitted to the output shaft.

14. 3rd clutch
15. 2nd - 4th shaft
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STRUCTURE AND FUNCTION TORQUEFLOW TRANSMISSION

CLUTCH PACK
FORWARD AND REVERSE CLUTCH

4 5

LO7CZ039
1. Thrust washer 5. Forward and reverse cylinder a. Forward clutch oil port
2. Thrust bearing 6. Forward clutch b. Reverse clutch oil port
3. Reverse gear 7. Forward gear ¢. Lubricating oil port
4, Reverse clutch 8. Input shaft

1ST AND 3RD CLUTCH

2 9

b
418F013
1. 1stand 3rd shaft 5. 1st and 3rd cylinder 9. Thrust washer
2. Idler gear 6. 3rd clutch a. 1st clutch oll port
3. 1st gear 7. 3rd gear b. 3rd clutch il port
4. 1st clutch 8. Thrust bearing c¢. lubricating oil port
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STRUCTURE AND FUNCTION TORQUEFLOW TRANSMISSION

2ND AND 4TH CLUTCH

418F014
1. ldler gear 5. 4th clutch 9. Idler gear
2. 2nd gear 6. 2nd and 4th shaft a. 2nd clutch oil port
3. 2nd clutch 7. 4th gear b. 4th clutch oil port
4, 2nd and 4th cylinder 8. Thrust bearing c. Lubricating oil port
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STRUCTURE AND FUNCTION

TORQUEFLOW TRANSMISSION

OPERATION OF CLUTCH

When engaged

+ The oil sent from the transmission valve passes
through the oil passage inside shaft (1). It reaches
the rear face of piston (6) and acts on the piston.

»  When piston (6) is actuated, separator plate (2) and
clutch disc (3) are brought into close contact. Shaft
(1) and clutch gear (4) form one unit and transmit
the motive force.

» When this happens, oil is drained from oil drain hole
(5). However, the volume of oil drained is less than

the volume of entering, so there is no effect on the
operation of the clutch.

When disengaged

¢ The oil sent from the transmission valve is shut off,
so the pressure of the oil acting on the rear face of

419F024

piston (6) is reduced.

+ The piston is returned to its original position by

wave spring (7), shaft (1) and clutch gear (4) are
separated.

+« When the clutch is disengaged, the oil at the rear
face of the piston is drained by centrifugal force

through ail drain hole (5). This prevents the clutch
from remaining partially engaged.

419F025
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STRUCTURE AND FUNCTION TORQUEFLOW TRANSMISSION

FORWARD 1ST

418F015

OPERATION

(9) to FORWARD gear (21). From here it is trans-

+ In FORWARD 1st, FORWARD clutch (9) and 1st
mitted to 1st and 3rd cylinder gear (32).

clutch (13) are engaged. the motive force transmit-
ted to input shaft (10) from the torque converter is

transmitted to output shaft (7).

The clutch discs of FORWARD clutch (9) and 1st
clutch (13) are held by hydraulic pressure applied to
the clutch piston.

The motive force from torque converter is transmit-
ted from input shaft (10) through FORWARD clutch

21-18

The 1st clutch is engaged, so the motive force
transmitted to 1st and 3rd cylinder gear (32) is then
transmitted through the 1st clutch and goes from
1st gear (23) to 2nd and 4th cylinder gear (24). The
motive force then goes through 2nd and 4th shaft
(15), idler gear (25), and output gear (26), and is
transmitted to output shaft (7).
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STRUCTURE AND FUNCTION

TORQUEFLOW TRANSMISSION

FORWARD 2ND

OPERATION

In FORWARD 2nd, FORWARD clutch (9) and 2nd
clutch (22) are engaged. The motive force transmit-
ted to input shaft (11) from the torque converter is
transmitted to output shaft (7).

The clutch discs of FORWARD clutch (9) and 2nd
clutch (22) are held by the hydraulic pressure
applied to the clutch piston.

The motive force from torque converter is transmit-

ted from input shaft (11) through FORWARD
clutch (9) to FORWARD gear (21). From here it is

418F016

transmitted through 1st and 3rd cylinder gear (32),
1st and 3rd shaft (12), and idler gear (27) to 2nd
gear (28).

The 2nd clutch (22) is engaged, so the motive force
transmitted to the 2nd gear is then transmitted
through the 2nd clutch. The motive force then goes
from the 2nd, and 4th cylinder gear through 2nd
and 4th shaft (15), idler gear (25), and output gear
(26), and is transmitted to output shaft (7).
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TORQUEFLOW TRANSMISSION

FORWARD 3RD

\\\\\\\\ o

S

In FORWARD 3rd, FORWARD clutch (9) and 3rd
clutch (14) are engaged. the motive force transmit-
ted to input shaft (11) from the torque converter is
transmitted to output shaft (7).

The clutch discs of the FORWARD clutch and the
3rd clutch are held by the hydraulic pressure
applied to the clutch piston.

The motive force from torque converter is transmit-
ted from input shaft (11) through FORWARD clutch
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(9) to FORWARD gear (21). From here it is transmit
ted to 1st and 3rd cylinder gear (32).

The 3rd clutch (14) is engaged, so the motive force
transmitted to 1st and 3rd cylinder gear (32) is then
transmitted through the 3rd clutch and goes from
3rd gear (29) to idler gear (30). The motive force
then goes through 2nd and 4th shaft (15), idler gear
(25), and output gear (26), and is transmitted to
output shaft (7).
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TORQUEFLOW TRANSMISSION

FORWARD 4TH

9

21

OPERATION

In FORWARD 4th, FORWARD clutch (9) and 4th
clutch (16) are engaged. The motive force transmit-
ted to input shaft (11) from the torque converter is
transmitted to output shaft (7).

The clutch discs of FORWARD clutch (9) and 4th
clutch (16) are held by the hydraulic pressure
applied to the clutch piston.

The motive force from torque converter is transmit-
ted from input shaft (11) through FORWARD clutch
(9) to FORWARD gear (21). From here it is transmit

418F018

ted through 1st and 3rd cylinder gear (32) to 4th
gear (31).

The 4th clutch (16) is engaged, so the motive force
transmitted to the 4th gear then transmitted through
the 4th clutch. The motive force then goes from the
2nd and 4th cylinder gear through 2nd and 4th
shatft (15), idler gear (25), and output gear (26), and
is transmitted to output shaft (7).
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TORQUEFLOW TRANSMISSION

REVERSE 1ST

OPERATION

In REVERSE 1st, REVERSE clutch (8) and 1st clutch
(13) are engaged. the motive force transmitted to
input shaft (11) from the torque converter is trans-
mitted to output shaft (7).

The clutch discs of REVERSE clutch (8) and 1st
clutch (13) are held by the hydraulic pressure
applied to the clutch piston.

The motive force from torque converter is transmit-
ted from input shaft (11) through REVERSE clutch
(8) to REVERSE gear (33). The direction of rotation
is reversed by idler gear (34) and the motive force
is then transmitted through idler gear (27) and the

21-22
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1st and 3rd shaft to 1st and 3rd cylinder gear (32).
The 1st clutch is engaged, so the motive force
transmitted to 1st and 3rd cylinder gear (32) is then
transmitted through the 1st clutch and goes from
1st gear (23) to 2nd and 4th cylinder gear (24). The
motive force then goes through 2nd and 4th cylin-
der gear (24), 2nd and 4th shaft (15), idler gear
(25), and output gear (26), and is transmitted to
output shaft (7).
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TRANSMISSION CONTROL VALVE

7
5 4
X O . \_\ X
Y LTS L) QO Y
O-O\T0 O &7
Y / Y
v OO O NO| N Iy
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LO7EDO25
1. Emergency manual 5. Lower valve A. To cooler section X-X (see page 21-24)
2. Solenoid valve 6. Pump pressure check plug  B. From plug section Y-Y (see page 21-25)
3. Pilot pressure check plug 7. Clutch pressure check plug
4. Upper valve
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TRANSMISSION CONTROL VALVE

TRANSMISSION SOLENOID VALVE

7 {8
{
I+ 1 H
I
Section A-A
lommiz:]
Section B-B

N
_
{3

1. Connector 5. Reverse solenoid valve
2. Valve body 6. Forward solenoid valve
3. 1st/4th solenoid valve 7. Emergency manual spool
4, 3rd/4th solenoid valve 8. Lock plate

Structure

+ The transmission solenoid valve is installed to the
transmission together with the transmission valve.
When the directional lever or speed control lever
are operated, the solenoid valve is actuated and
moves the spool inside the transmission valve.
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Solenoid operating table
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UPPER VALVE
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1. Upper valve body 7. Accumulator valve 13. HIGH and LOW spool
2. Main regulator valve 8. Quick return valve 14. Speed range spool
3. Pilot reducing valve 9. Check valve 15. Solenoid valve
4. Priority relief valve 10. Lower valve body 16. Emergency manual spool
5. Fill valve pressure adjusting screw 11. Torque converter oil outlet valve
6. Modulation fill valve 12. FORWARD and REVERSE spool
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TRANSMISSION CONTROL VALVE

LOWER VALVE
1 [ . O I -
B = QO ¢ ! S
16 EIL—_L ——JL.IIT;@ \ -"’\ R
1 12
O sim} O
e
N~/ = : i
o © P ]
0 \ O (’-\'l I\’h\l O
PJ > O ‘\ {\ .\\ \\
"": o \\\‘\\\\ N
o '__|: ‘r-“ i\ ¥ ol l, F'H 14
: NIt
i © o970 |
1] : ’E‘?—H I A ~ " '/ ——{vao-\‘\ h‘miﬂ
: ¢ 7\ \ -y -1 | = -— -y M4 _‘:‘ .
r O P[ H I Q’*‘ = 3
L D "ll ‘u\ i
W 0 \ O S O 4 O
' =
=
Section Y-Y
LO7EDO28

OUTLINE

The oil from the pump passes through the torque
converter oil filter, enters the transmission valve,
and is divided into the pilot circuit and the clutch
actuation circuit. The priority valve gives priority to
the oil sent to the pilot circuit, so the pilot pressure
is always kept the same.

The pressure of the oil flowing to the clutch actua-
tion circuit is adjusted by the modulation valve and
actuates the clutch. The oil which is relieved is sent
to the torque converter.

The quick return and modulating valve are intercon-
nected during gear shifting. They act to raise the
clutch oil pressure smoothly, thereby reducing the
shock when shifting gears. During traveling, the
clutch pressure is kept the same.

21-26

The pressure of the oil which flows to the circuit is
adjusted by the pilot reducing valve. During gear
shifting, the oil flows in accordance with ON-OFF
position of the solenoid valves and actuates the
FORWARD, REVERSE, and speed spoals.

By switching the FORWARD, REVERSE, and speed
spools, the oil regulated by the modulating valve is
sent to the selected clutch to obtain the necessary
gear combination.
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STRUCTURE AND FUNCTION

TRANSMISSION CONTROL VALVE

TORQUE CONVERTER OUTLET
VALVE

FUNCTION

The torque converter outlet valve is installed at the
outlet side of the oil flow from the torque converter
and functions to limit the maximum pressure of the
oil inside the torque converter.

OPERATION

*

The oll flowing out the torque converter and enter-
ing chamber "c" through the orifice in spool (1),
acts against spool (1).

When the pressure at port "a" becomes high, the oil
pressure in chamber "c" also becomes high. Spool
(1) moves in the direction left as the oil pressure
becomes high enough to avercome the force of the
spring (3), and the oil then flows from port "a" to
port "b". .

When the increasing pressure at port "a“, spool (1)
moves further in the direction of left, and oil port *a"
opens to drain port "d" through port "b" (this is
called a "cold relief").

To cooler

From torque
‘ @ converter

U41901012

To cooler

From torque
é g converter c

U41801013

To cooler

; From torque
converter

]

U41901014

21-27



https://truckmanual shub.com/

STRUCTURE AND FUNCTION TRANSMISSION CONTROL VALVE

PILOT REDUCING VALVE
FUNCTION

+ The pilot reducing valve regulates the pressure use
to actuate the transmission spools.

OPERATION
« The oil from the pump enters port "a". It passes Pilot filter Lower valve
through port "b" of pilot reducing valve (1), and 3

enters transmission spool (2) of the lower valve to
fill the pilot circuit. The oil at port "b" passes ; o
through orifice (3) and goes to port "c".

Upper valve

t

From pump

U41901015

+ As the pressure in the pilot circuit rises, the hydrau-
lic pressure at port "c" also rises. it pushes against ¢ :
spring (4) and moves pilot reducing spool (2) in the ' Pilot filter Lower valve
direction of the right. Port "a" and port "b" are shut ] 4
off, so the pressure at port "¢ is maintained at the
same level.

Upper valve

)

From pump
U41901016
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TRANSMISSION CONTROL VALVE

TRANSMISSION SOLENOID VALVE
FUNCTION

« There are four solenoid valves installed to the
transmission control valve. When the gear shift lever
in the operator's compartment is operated, the
solenoid valves are switched ON/OFF. This drains
the oil, and actuates the speed spool.

OPERATION

1) Solenoid valve OFF
The oil at ports "a" and "b" of speed spools (1) and
(2) is sealed by solenoid valves (4) and (5). Pilot
reducing valve (3) is closed, so the condition is
maintained. as a result, the oil flows only to the
second clutch.

2) Solenoid valve ON

When the gear shift lever is operated, the drain
ports of solenoid valves (4) and (5) open. The oil at
ports "a" and "b" of speed spools (1) and (2) flows
from ports “c" and "d" to drain circuit. therefore,
ports "a" and "b" become the low pressure circuit,
and spring (6) moves the speed spool to the left. As
a result, the oil at port "e" flows to the 4th clutch
and the clutch is engaged.

Pilot filter 3

From pump

To accumulator
= aive

2nd clutch

U41901017

Pilot
filter

From pump

5 To accumuliator
° @ valve

U41901018
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TRANSMISSION CONTROL VALVE

PRIORITY AND MAIN REGULATOR
VALVE

FUNCTION

» The priority valve gives priority to the oil sent to the
pilot circuit of the lower valve. It also acts as a main
relief valve to maintain the maximum pressure at the
specified level.

OPERATION

+ The oil from the pump enters port "a". It passes
through pilot reducing valve (1) and is divided into
oil which flows to the pilot circuit of the lower valve
and oil which flows to priority valve (2).

» The oil which flows to priority valve (2) passes
Through orifice (3) and flows to port "b". As a result,
it pushes spring (4) and moves priority valve (2) in
the direction of the left, so the oil flows to port "¢c".

*  When the hydraulic pressure at port "b" goes above
the specified pressure, priority valve (2) moves
further to the left. The oil is drained from port "d" to
protect the circuit (main regulator function).
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To lower valve  To torque converter

1 %

From
cooler

T lat I
0 accumulator valve U41901020

To lower valve  To torque converter

b G From

cooler

To accumulator valve
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MAIN REGULATOR VALVE
FUNCTION
+ The main regulator valve controls the amount of oil To torque

that flows to the clutch circuit. It sends any excess To lower valve  conyerter
oil to the torque converter circuit.

OPERATION

+ The oil from the pump enters priority valve (1). It
then flows from port "a* through main orifice (2) and
fills the clutch circuit.

From
cooler

To accumulator valve

U41901022

+ The oil which passes through orifice (4) and enters
port "b* acts against spring (5) and moves the spool
to the left. It then passes through port "c" and flows . -
to the torque converter circuit. S A - P

From
\a cooler

To accumulator valve
U41901023
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MODULATING RELIEF VALVE, ACCUMULATOR VALVE,
QUICK RETURN VALVE

FUNCTION kg/ on?
» The modulating relief valve and quick return valve o5
act together to raise the transmission clutch pres- 20
sure smoothly. This reduces shock when shifting :
gears, and prevents the generation of peak torque 15+
in the power train. therefore, operator fatigue is .
reduced to give better operating comfort, and at the ‘ o7
same time, the durability of the power train is 5+
increased. |
0
0 0.5 1.0 1.5 (sec)
U41901501

OPERATION

1) FORWARD clutch completely engaged (see chart
for clutch pressure point A).

Torque converter

Pilot oil
filter

Forward clutch

1 Reverse clutch

T

To speed spool ——

From speed spool [y

Qil
cooler .

U41901024
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2) Immediately after FORWARD to REVERSE (see

page 31 for clutch pressure point B)

Torque converter

Pilot oil
filter

From speed spool

When the directional lever is moved from FOR-
WARD to REVERSE, FORWARD solenoid valve (1)
closes and REVERSE solenoid valve (2) opens.
Directional spool (3) moves to the right, and the oil
at FORWARD clutch (4) is drained to the drain
circuit.

At the same time, the oil from the pump flows to
REVERSE clutch (5), but while the clutch is filling
with oil, the pressure at the clutch is low. For this
reason, the pressure at port "a" of quick return valve
(6) is low, check valve (7) opens, and the oil at port
"b" flows to port "a". At the same time, the accumu-
lator pressure moves quick return valve (6) to the
left, so the oil in accumulator (8) is suddenly
drained from port “c".

U41901025

Accumulator (8) returns to the left end under the
force of spring (9). To make the shock small when
shifting gears, the oil pressure in the clutch circuit
drops, and accumulator (8) must be at the left end.
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3) Clutch pressure rising (see page 31 for clutch
pressure point C)

Torque converter

0% 205 2% X ORI 2R s =
2
B R SRR
RIS BRRRE:
]
% CARRRIR DR R R
3 Pilot oil gzt SRR R R
filter

Forward clutch
- : : Reverse clutch
I ° E
=t O
SRS Q i
] '5
o o [l
8 E
[ %
o i
w
E X
e s
[y To speed spool
Oil cooler &
Filter =
-~ U41901026

The oil from the pump fills the REVERSE clutch and
the pressure in the clutch circuit start to rise. As a
result, the pressure at port "a" rises, quick return

valve (6) moves to the right and drain port "c" is
closed.
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.

4) Clutch engaged (see page 31 for clutch pressure D)

Torque converter

Pilot oil e
filter

1 From speed spool
To speed spool —=—

Forward clutch

4 Reverse clutch

R

i

To speed spool

Because of the differential pressure created by fill
valve (11), the oil passing through 1st orifice (10)
flows to accumulator piston (8) at a constant flow.
As this oil flows in, the accumulator moves gradual-
ly to the right and compresses spring (9). As a
result, the accumulator pressure rises. At the same
time, the clutch pressure also rises.

For speeds other than 1st speed, oil flows into the
accumulator from 1st orifice plus 2nd and 3rd
orifices, so the modulation time is shorter than for
1st speed.

U41901027

When accumulator piston (8) moves to the end of
its stroke, the rise in pressure at port "d" stops. The
specified pressure is maintained and the REVERSE
clutch is fully engaged. This action is the same
action as when the speed spool is operated.
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EMERGENCY MANUAL SPOOL
FUNCTION

« If there is a failure in the electrical system, and the
FORWARD and REVERSE solenoid valves cannot
be actuated, the emergency manual spool actuates
the FORWARD and REVERSE clutches manually.

OPERATION

1) Neutral
e The oil from the upper valve (pilot reducing
valve) passes around emergency manual spool
(1) and is sealed by solenoid valves (2) and (3).

o For normal operations, the emergency manual
spool is in the neutral position.

2) Emergency manual spool actuated (FORWARD)
When emergency manual spool (1) is pushed, port
"a" and the drain port are connected, so the oil from
chamber "b" is drained. As a result, directional spool
(4) moves to the left, so the oil flows to the FOR-
WARD clutch and the clutch is engaged.
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Forward clutch
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valve
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FORWARD 1st

H [F[E F%“ B fé

U41801130

—

U

The oil from pump (P) passes through priority valve
(1) and is divided to the pilot circuit and clutch
actuation circuit.

When the gear shift lever is operated to 1st FOR-
WARD, Forward solenoid valve (2) is actuated, and
the oil filling port "a" is drained. Directional spool (6)
moves to the left, and clutch pressure port “b" and
FORWARD clutch pressure port "b" are connected.
At the same time, H.L. solenoid valve (4) is closed,
so H.L. spool (7) is pushed to the right. In this
condition, clutch pressure port “c" and 1st clutch
port “d" are connected.

At the same time, the oil in the clutch actuation
circuit passes through main orifice (9), spools (6),
(7), and (8) and flows to the FORWARD clutch and
1st clutch.

When the oil completes filling the clutch cylinder,
accumulator valve (10) and quick return valve (9)
act to raise the pressure gradually. When the
pressure reaches the set pressure, the FORWARD
and 1st clutches are completely engaged.
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DIRECTIONAL SPOOL
From pilot circuit
OPERATION 7
1) AT neutral b —
» Solenoid valves (4) and (5) are OFF, and the ﬂ:[[[ o 57
drain port is closed. The oil from the pilot circuit d LM B Forward clutch

passes through the oil hole in the emergency
manual spool, and fills ports "a" and "b" of the
directional spool.

* In this condition, P, + spring force (1) = P, +
spring force (2), so the balance is maintained.
Therefore, the oil at port "¢" does not go to the
FORWARD or REVERSE clutches.

From fill valve

U41901031

2) At FORWARD
* When the directional lever is placed at FOR-
WARD, solenoid valve (4) is switched ON, drain
port "d" opens and the oil which was filling port
"a" is drained. As a result, P, + spring force (1)
< P, + spring force (2), so the directional
spooﬁ moves to the left. The oil from port "c"
flows to port "d" and is supplied to the FOR-
WARD clutch. |

From pilot circuit

Forward clutch

e ¢

0 . .
From fill valve

U41901032
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TRANSMISSION CONTROL VALVE

FILL VALVE
FUNCTION

» The fill valves adjust the pressure of the oil entering
the accumulator and the flow of the oil, and allows
the clutch pressure to rise.

OPERATION
1. Clutch fully engaged (point "a")

2. When shifting from FORWARD to REVERSE (point

Ilbll)

» The oil inside the accumulator is drained by the
quick return valve and moves accumulator
piston (1) to the left. When this happens, the
pressure in chamber "c" and chamber "d"
drops, so the force of spring (2) moves fill valve
(3) to the right and opens port "a".

] I
0 0 0.5 1.0 1.5 (Sec)

LO7EMOS5S

ToF-Rspoo! To torque converter

From pump
From oil
cooler
dnm .
To directiona From 2nd
spool orifice
From 3rd
orifice
2
1 LO7EMOS7
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3. Start of rise in clutch pressure (point “c" - point "d")
«  When the oil from the pump fills the clutch
piston, the pressure in the clutch circuit start to
rise. As a result, the drain circuit of the quick
return valve is closed. When the drain circuit of
the quick return closes, the oit passing through
port "a" enters chamber “d", and the pressure
P, in chamber "d" start to rise. When this hap-
pens, the relationship between P, and P, is P,
> P; + Py (tension of spring (2)). The fill valve
moves to the left, and port “a" is shut off, so
this prevents any sudden rise in the clutch
pressure.

o The oil from port "b" flows to the directional
spool, and at the same time, because of the
condition P, > P,, the oil also passes through
the orifice in the quick return valve and flows to
chamber “c¢". P, and P, both rise, and the
relationship is P, = P, + P, (tension of spring
(2)). This action is repeated to raise the clutch
pressure.

* The oil from the oil cooler circuit is sent to the
fill valve and flows to port “e". The pressure at
port "e" changes according to the engine
speed. Therefore, because of the relationship
P, = Py + P3 + P, (changed according to
engine speed), the pressure of P, changes also
by the same amount as the change in pressure
of P,. Therefore, the pressure of P, rises by the
same amount as the change in the pressure of
P, at the same time, so it is possible to create
pressure characteristics corresponding to the
engine speed.
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PILOT OIL FILTER

a b
& 9
T — ,-\w T
O[] o

— ~N X
1 ' Py Y
T 1. Head
-+ Ll 2. Element

{ ’ 3. Case
53 a. Oil suction port
o b. Oil delivery port
'.1' ]

2 A °o SPECIFICATIONS

» Particle size: 105 microns (150 mesh)
* Filtering area: 370cm?

(o

Sein

3/,’ %
|

419F053

FUNCTION

+ The pilot oil filter is installed between the upper
valve and lower valve of the transmission control

valve. It removes dirt from the oil flowing to the pilot
circuit.
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DRIVE SHAFT

DRIVE SHAFT
OUTLINE

1.
2. Flanged bearing

The motive force from the engine passes through
the torque converter, transmission, and transfer.
Part of this motive force passes through rear drive
shaft (4) and goes to the rear axle. The rest of the
motive force passes through center drive shaft (3),
flanged bearing (2), and front drive shaft (1) and is
sent to the front axle. In addition to transmitting the
motive force, the drive shafts have the following
purpose.

When the body is articulated, or when there is
shock from the road surface during traveling, or
when there is shock during operations, the axle in
front and behind the engine and transmission
change position.

To allow the motive force to be transmitted without
damage to parts of the machine when there is
shock or when the components move position, the
drive shafts have a universal joint and a sliding joint.
This allows them to handle changes in angle and
length.

Front drive axle

3. Center drive shaft
4. Rear drive shaft
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AXLE

AXLE
FRONT

Ao~

o

Filler plug

Level plug
Coupling
Differential

(See page 21-45)
Brake

(see page 51-7)

View Z

6.

7
8

9.

Final drive

(See page 21-49)
. Axle housing

. Axle shaft

Drain plug

418F030

OUTLINE

The motive force from the engine passes through
the torque converter, transmission, and drive shafts
and is transmitted to the front and rear axles.
Inside the axle, the motive force is transmitted from
the pinion gear to the ring gear, and is sent at right
angles. the speed is reduced and it passes through
the differential and is transmitted to the sun gear
shaft.

The motive force of the sun gear is further reduced
by the planetary-type final drive, and is transmitted
to the axle shaft and wheel.
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REAR
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View Z 418F032
1. Filler plug 4. Differential 6. Final drive
2. Level plug (See page 21-46) 7. Axle housing
3. Coupling 5. Brake 8. Axle shaft

(See page 51-7) 9. Drain plug
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DIFFERENTIAL
FRONT

X1

418F031
1. Side gear (differential - 12 teeth) 4. Bevel gear (47 teeth)
2. Pinion gear (differential - 9 teeth) 5.  Sun gear shaft
3. Spider 6.  Pinion gear (13 teeth)
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STRUCTURE AND FUNCTION AXLE

REAR

418F033
1. Side gear (differential - 12 teeth) 4. Bevel gear (47 teeth)
2. Pinion gear (differential - 9 teeth) : 5. Sun gear shaft
3. Spider 6. Pinion gear (13 teeth)
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STRUCTURE AND FUNCTION

AXLE

TORQUEPROPORTIONING DIFFERENTIAL

General

Power from the engine is transmitted to the front
and rear axles through the torque converter, trans-
mission, and propeller shafts.

In the rear axle, power is transmitted from pinion
gear (1) to bevel gear (5). That is, the direction of
power is changed 90° while reducing the gear
speed and is transmitted to sun gear shaft (2)
through differential (4)

Power from the sun gear is transmitted to the axle
shaft and wheels reducing the gear speed in the
planetary gear type final drive.

When driving straight forward

When the machine is driven straight forward, the
rotating speed of the left and right wheels is the
same, so the pinion gear (4) inside the differential
assembly does not rotate. The motive force of the
carrier (6) is sent through the pinion gear (4) and
the side gear (3) and is transmitted equally to the
left and right sun gear shafts (2).

When turning

When turning, the rotating speed of the left and
right wheels is different, so the pinion gear (4) and
side gear (3) inside the differential assembly rotate
in accordance with the difference between the
rotating speed of the left and right wheels. The
motive force of the carrier (6) is then transmitted to
the sun gear shafts (2).

423F059A

i
3
/Lol

423F061A
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STRUCTURE AND FUNCTION

AXLE

Function

Because of the nature of their work, 4-wheel -drive
loaders have to work in places where road surfaces
are bad. In such places, if the tires slip, the ability to
work as a loader is reduced, and also the life of the
tire is reduced. The torque proportioning differential
is installed to overcome this problem.

In structure it resembles the differential of an auto-
mobile, but the differential pinion gear (4) has a odd
number of teeth. because of the difference in the
resistance from the road surface, the meshing of
the pinion gear (4) and the side gear (3A), (3B)
changes, and this changes the reaction of the left
and right tires.

OPERATION
When traveling straight (equal resistance from road
surface to left and right tires)

if the resistance from the road surface to the left
and right wheels is the same, the distance between
the pinion gear and the meshing point "a" of the left
side gear is the same as the distance between the
pinion gear and meshing point "b" of the right side
gear (3B).

Therefore the left side traction TL and the right side
traction TR are balanced.

When traveling on soft ground (resistance from road
surface to left and right tires is different)

On soft ground, if the tire on one slips, the side
gear of the tire on the side which has the least
resistance from the road surface tries to rotate
forward. Because of this rotation, the meshing of
the pinion gear and side gear changes.

If left side gear (3A) rotates slightly forward, the
distance between the pinion gear and the meshing
point "a" of the left side gear becomes longer than
the distance between the pinion gear and the
meshing point "b" of the right side gear. The posi-
tion is balanced as follows.

axTL=bxTR

The ratio between the distances to "a" and “b" can
change 1:1.38.

Therefore when the ratio of the distances to "a" and
"b" is less than 1:1.38 (that is, the difference be-
tween the resistance from the road surface to the
left and right tires is less than 38%), the pinion gear
will not rotate freely, so drive force will be given to
both side gears, and the tires will not slip. Because
of this effect, the tire life can be increased by 20 -
30%, and at the same the operating efficiency is
also increased.
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STRUCTURE AND FUNCTION AXLE

FINAL DRIVE

OUTLINE , o

- The final drive makes the final reduction in speed of ~ © 1he motive force from the differential passes
the motive force from the engine to increase the through sun gear shaft (5) and enters the planetary
drive power. gear system. Here the; rotating speed is reduced

. Ring gear (4) Is press fitted to the axle housing an d and the drive power is increased. The increased

drive power is then transmitted by planetary carrier

is held by a pin. (2) and axle shaft (3) to the wheels.
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418F034

1. Planetary gear (26 teeth) 4.  Ring gear (69 teeth)
2. Planetary carrier 5. 8un gear shaft (15 teeth)
3. Axe shaft
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AXLE

STRUCTURE AND FUNCTION

AXLE MOUNT
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STRUCTURE AND FUNCTION AXLE

418F036
1. Front axle Front axle
2. Front frame * The front axle (1) receives the force directly during
3. Rear frame operations, so it is fixed directly to the front frame
4, Rear axle (2) by tension bolts (5).
5. Tension bolt
6. Pivot Rear axle

* The rear axle (4) has a structure which allows the
center of the rear axle to float, so that all tires can
be in contact with the ground when traveling over
soft ground.
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TIRE AND WHEEL

TIRE AND WHEEL

+ The tires act to absorb the shock from the ground
surface to the machine, and at the same time they
must rotate in contact with the ground to gain the
power which drives the machine.

» Various types are available to suit the purpose.
Therefore it is very important to select the correct
tires for the type of work and bucket capacity.

Tire

Side ring
Lock ring
Rim

Air valve

AR

21-52

Specifications

Tire:
TRA code:
Wheel size:

Air pressure:

Tire:
TRA code:
Wheel size:

Air pressure:

L1SARO0O9

17.5 x 25 - 12PR
L2

14:00 x 25
2.8 kg/cm?

20.5 x 25 - 12PR
L2

17:00 x 25

2.8 kg/cm?
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METHOD OF LOCATING MAIN PROBLEM POINTS WHEN TROUBLESHOOTING TRANSMISSION
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TROUBLESHOOTING TABLE . ... . it ettt ettt e e e eannes 18
TORQUE CONVERTER AND TRANSMISSION . ... . i i it v i eennen 18
1. Machinedoesnotmove off. .. ... ... .. . . . e 18
2. Machine speed is low, thrust is weak, gradeability fallsoff. . ........................... 20
3. Large shock when moving off orchanginggear. ............ ... .. .. 22
4. Large time lag when moving off or changinggear. .. ......... ... ... ... ... . . ..., 23
5.

Oil temperature in torque converteris high. ............ ... ... ... .. . . . . ... 24

* The following precautions are necessary when using the Standard Value Table to make judgements during
troubleshooting or during testing and adjusting.

1. The values in these tables are based on the values for new machines leaving the plant, so they should be
used as target values when repairing or when estimating wear after a period of use.

2. The standard values in these tables for judgement when troubleshooting are estimated values based on the
standard values for the machine when shipped from the plant, and on the results of various tests. Therefore,
they should be used as reference in combination with repair and operating records when making
judgements.

3. These standard value tables must not be used for standard values when judging claims. In addition, do not
use these values alone to make simple judgements.
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TESTING AND ADJUSTING STANDARD VALUE TABLES

STANDARD VALUE TABLE

Testing and measuring item Measurement condition Unit Standard value Permissible value
Engine stall speed Coolant temperature: rpm
Inside operating range
¢ Low idling 725+50 72550
Hydraulic temperature
» High idling 45 - 55°C 2720+50 2720+50
-100 -100
» Torque converter stall Torque converter oil temperature: 2610+50 2610+200
60 - 80°C -100
¢ Hydraulic stall Engine speed: High idling 2555100 2555+200
o Full stall 2000+ 100 2000+ 200
Shift lever operating force and Torque converter oil temperature:
stroke 60-80°C
» Directional lever operating Engine speed: Low idling
force N-F kg 0.3-0.9 Max 1.4
N-R 0.3-0.9 Max 1.4
o Speed lever operating force
1st - 2nd kg 0.3-0.9 Max 1.4
2nd - 3rd 0.3-09 Max 1.4
3rd - 4th 0.3-0.9 Max 1.4
* Directional lever travel
N-F mm 32-42 27-47
N-R 32-42 27-47
¢ Speed lever travel
1st - 2nd - 3rd - 4th mm 32-42 27-47
Qil pressure of torque converter Engine speed: High idling
and transmission
Coolant temperature: Inside
* Priority oil pressure operating range kg /cm2 23+2 23+2
¢ Main regulator pressure 25+2 252
¢ Pilot reducing pressure Torque converter oil temperature: 101 10+1
60 - 80°C -2
» All clutch oil pressure 232 23+2
-4
¢ Lubrication valve oil pressure 1.2x0.3 1.2+0.3
* Torque converter outlet oil
pressure 4.2+0.2 4.2+0.4
-0.5
Tire and wheel Tire inflation pressure: Specified
* Fitting of wheel lock ring pressure
(A
(B) mm Max 2.5 Max 2.5
Max 4.5 Max 4.5
¢ Clearance of wheel lock ring
©)
2-12 2-12
LISAROO8
7S5\
423F309
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TESTING AND ADJUSTING ENGINE STALL SPEED

ENGINE STALL SPEED
+ Measurement condition
¢ Coolant temperature: Inside operating range
® Hydraulic oil temperature: 45 - 55°C
& Torque converter oil temperature: 60 - 80°C
Unit: rpm
ltem St‘z;\;ﬂ(aerd Per\lngiﬁsgble
Engine speed
Low idling 725+50 72550
High idling 2720%30 | 2720*30
Jarque can- 2610*30 | 26102200
Hydraulic stall 2555+100 | 2555+200
Full stall 2000100 | 2000=200
Special tools
Part number Part name Qty
A | 799-203-8000 Tachometer 1
799-101-6000 Thermistor kit 1
DF 9035 Drive, mech 1
® 3905306 Hub 1
® 3903475 Seal 1
® 391506A Cover 1
1 ® 3914132 Adapter 1
® 62392 Washer 2
® 3027685 . Screw 2
® 3905218 Gasket 1

* Check that the low idling and high idling speeds are
within the standard value.
Before measuring the stall speeds, install adapter
(1) and other parts on the engine speed output
portion of engine rear side, then connect tacho-

*

meter A.
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TESTING AND ADJUSTING

ENGINE STALL SPEED

« Check that the engine speeds are within the stan-
dard value. If any item is outside the permitted
range, check for any looseness and play in the
linkage.

A Apply the parking brake and block the tires.

1. Measuring torque converter stall

1) Start engine and run at low idling.

2) Put the directional lever (2) in FORWARD or
REVERSE, and speed control lever in the
highest speed range.

3) Usingthe brake, stop the machine and measure
the engine speed when the engine reaches high
idling.

* Turn the transmission cut-off valve switch to
OFF, and use the left brake. (Check that
the pilot lamp is OFF.)

* Do not run at stall speed for more than 20
seconds, and do not let the torque
converter oil temperature rise above 120°C.

2. Measuring hydraulic stall

1) Start engine and run at high idling.

2) Operate the dump (4) or lift lever (5) to move
the cylinder to the stroke end and actuate the
relief valve of the main control valve.

3) Measure the engine speed at this point.

* Do not run the engine at stall speed for
more than 20 seconds, and operate the
control lever quickly.

3. Measuring full stall

Measure the engine speed when torque converter

stall and hydraulic stall are reached at the same

time.

*« Measure full stall when both the torque
converter and hydraulic stall speeds are normal.
If either stall speed is abnormal, remove the
abnormality and measure the stall speed again.

22-4
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TESTING AND ADJUSTING TORQUE CONVERTER AND TRANSMISSION

OIL PRESSURE OF TORQUE
CONVERTER AND TRANSMISSION

* Measurement condition
o Coolant temperature: Inside operating range
o Torque converter oil temperature: 60 - 80°C

Unit: kg/cm2
Standard | Permissi-
Item value ble value
Priority oil pressure 23+2 23+2
Main regulator pressure 25+2 25+2
Pilot reducing pressure 10+1 104’_12
; ‘ +2
All clutch oil pressure 23+2 23 a
Lubrication valve oil
pressure 1.2+0.3 1.2+0.3
Torque converter outlet oil +0.4
pressure 42:02 | 427
Special tool
Part number Part name Qty
A | 799-101-5000 Hydraulic tester 1

sAk Apply the parking brake and block the tires.
4

Preparatory work
* The following operations are necessary preparatory
work for all measurements of the hydraulic system.
e Open left inspection cover (1) of the rear frame.
¢ Turn transmission cut-off selector switch (9) to
the OFF position, and use the left brake.
(Check that the pilot lamp is OFF.)
® Remove the plug from the measuring port of

|
the transmission valve.

¢ |Install hydraulic test kit A to the measurement

®)
o
@)
[

port, pull the gauge to the operator's 3__.@
compartment, then start the engine and mea- _ @ , 2
sure the pressure. ©’/q =
SR
©
o
LOZ7EDO21
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TESTING AND ADJUSTING TORQUE CONVERTER AND TRANSMISSION

* Check that there is no leakage of oil from any
joints.

* After removing the measurement plug, always coat
the plug with adhesive.

+< \o Plug: Sealing agent (LG-1)

Sealing agent
’ coating parts

Y

2-3mm
A

LO7CRO30

6-7mm ‘ l

1. Measuring main regulator pressure
1) Measuring port 2.
2) Start the engine and measure the pressure at
low idling and high idling.

2. Measuring pilot pressure
1) Measuring port 1.
2) Start the engine and measure the pressure at
low idling and high idling.

3. Measuring pressure of all clutches
1) Measuring port 3.
2) Start the engine and measure the pressure at
low idling and high idling.

4. Measuring torque converter outlet port pressure
1) Measuring port 4.
2) Start the engine and measure the pressure at
torque converter stall.
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TESTING AND ADJUSTING TORQUE CONVERTER AND TRANSMISSION

5. Adjusting modulating time
The modulating time can be made longer or shorter
by adjusting screw (A).
1) Tighten the screw.
2) Loosen the screw. — —
* Adjustment range: Within =1 turn
* Standard length: 6.75 mm
(Tumn back to end, then tighten 4-1/2
turns.)

* Do not adjust needlessly, and check the 6.75
pressure after adjusting to confirm that 4 1/2
there is no abnormality. turns

LO7BZ003

2

Pressure —J»—

Time — P
LO7BZ002
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TESTING AND ADJUSTING SHIFT LEVER

SHIFT LEVER

Measuring conditions
o Engine speed: Stop

Unit: kg/cm2
Stan- Permis-
ltem dard sible
value value
Neutral- Max.
Direc- Forward 0.3-0.9 1.4
tional Noutral v
|ever eutral- ax.
Reverse 0.3-0.9 1.4
Oper-
ating 1st-2nd 0.3-0.9 M1a>;
force .
Speed Max.
lever 2nd-3rd 0.3-0.9 14
ardath | 0309 | M
. Neutral- 32-42 27-47
Direc- Forward mm mm
tional
|ever Neutral" 32'42 27’47
Reverse mm mm
Travel In each
range ; :
Spod | fom s | %242 | 277
to 4th
speeds
Special tools
Part number Part name Qty
A 79A-264-0020 | Push-pull scale 1
799-101-6000 Thermistor kit 1

A Be sure to set chocks firmly against the tires.

1. Measuring the lever operating force

1) Stop the engine.

2) Attach push-pull scale A or a spring balancer to
the lever knob at the center and measure the
operating effort required to pull it in the operat-
ing direction.

* The measurement should be made in each
speed range.

2. Measuring the lever travel
1) Stop the engine.
2) Put mark "1" on the center on the control lever
knob and measure the travel when the lever is
moved in the operating direction.
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TESTING AND AbJUSTING EMERGENCY MANUAL SPOOL

METHOD FOR OPERATION OF
EMERGENCY MANUAL SPOOL

QOutline

® The transmission valve is controlled electrically.
Therefore, the emergency manual spool is installed
to enable the machine to be moved if there is any
failure in the electrical system, or in the solenoid
valve and spool.

A The emergency manual spool is for use when
failure in the transmission control prevents the
machine from being moved. It allows the
machine to be moved from a dangerous place
to a place where repairs can be carried out

safely.

4i8P132
A The emergency manual spool must never be

used except when the transmission control has
broken down.

A To prevent the machine from moving, lower the
bucket to the ground, apply the parking brake,
and block the wheels.

1. Remove cover (1) for inspecting transmission oil
level.

Always stop the engine before operating the
spool.

2. Remove lock plate (2) of the emergency manual
spool of the transmission valve.

aispi33

3. Decide the direction to move the machine (FOR-
WARD or in REVERSE), then move the emergency
manual spool (3) to the operating position.

K+ —_
FORWARD: Push spool until it enters detent. § £ %
(a= approx. 8 rprp) 5 é é
REVERSE: Pull spool in until it enters detent. i~
(b = approx. 8 mm) ' 8!8 '
|

|
©
O
LL:T
©)
3 LOZEDO20
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TESTING AND ADJUSTING EMERGENCY MANUAL SPOOL

4. Check that the area around the machine is safe,
then remove the blocks from under the wheels.

5. Sit in the operator’s seat, and depress the left brake
pedal (4) fully.

6. Start the engine, release the parking brake, then
release the brake pedal gradually to start machine
movement.

A When the engine is started and the trans-

mission is engaged, the MACHINE WILL

MOVE IIlll Therefore, before starting the

engine, always check that the direction of travel

is safe, and always keep the brake pedal
depressed.

S

* If the machine does not start, turn the 2nd
spool, 3rd spool, and 4th spool clockwise, and
screw in approx. 10 mm to the OFF position.

7. After moving the machine, stop the engine, apply
the parking brake, and. block the wheels.

8. Return the emergency manual spoal to the neutral
position, and install the lock plate.
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TESTING AND ADJUSTING TIRE AND WHEEL

TIRE AND WHEEL

* Measurement condition
e Tire inflation pressure: Specified pressure

Unit: mm

Standard | Permissible

Item No. value value

Fitting of wheel A Max. 2.5 Max. 2.5
lock ring B Max. 4.5 Max. 4.5

Clearance of
wheel lock ring c 212 212

Measuring procedure

1. Fitting of wheel lock ring
Measure dimensions A and B with a feeler gauge.

2. Clearance of wheel lock ring
Measure dimension C.

O-Ring

L1SAR008
>4 C
o e
423F309
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TROUBLESHOOTING

PREVENTING RECURRENCE OF TROUBLE

PREVENTING RECURRENCE OF TROUBLE

The troubleshooting table is used to establish the direct cause of damage or breakdown of a part or piece of
equipment. It is not able to establish the root cause of the damage or failure, however.

Also, this table only describes the action to be taken with the particular part or piece of equipment. It does not
mention what action should be taken to prevent a recurrence of the root cause.

In order to remove the root cause of a fault so as to prevent a recurrence, carefully investigate the real cause

while referring to the following items.

Regarding the method of checking and adjusting each part or piece of equipment, refer to "Testing and

Adjusting" in the Shop Manual.

HYDRAULIC EQUIPMENT

1.

[

Oil checks

The fundamental cause of aimost all faults occurring

in hydraulic equipment is the inclusion of water, air

or other foreign matter in the oil. Accordingly, it is

necessary to check the oil to see whether or not it

contains any of the above substances, and then

take appropriate action.

1) QOil checks

® Check for water contamination.
Check the oil for possible water contamination
by means of a diesel engine oil checker or a
hot plate.

® Check for contamination of other foreign mat-
ter. Remove the drain plug and filter, then
check the bottom of the tank and also the filter
to see if any foreign matter has collected there.
Check the degree of contamination by means
of a contamination checker.

& Viscosity check
Check the viscosity of the oil using a viscome-
ter in order to confirm whether or not the oil is
satisfactory.

2) Check of contamination point
If, as a result of the above checks, it is dis-
covered that the oil is contaminated by water or
other foreign matter, it is necessary to find out
where the contamination is occurring and also
to take steps to prevent it.

Water: Oil storage tank, breather, etc.

Sand: Oil replenishing or replacing
method, etc.

Rubber:  Cylinder packing, etc.

Metal: Wear or damage to hydraulic

equipment such as pump and
motor, as well as transmission
and torque converter, etc.

3) Oil cleaning and replacement
o If a large amount of metal particles or other
foreign matter is discovered in the oil, either
wash the oil using an oil refresher or replace it.
* If the oil is contaminated by water, it is not
possible to remove the water by means of
an oil refresher.
* When washing the oil, also wash or replace
the strainer and replace the filter.

Cleaning fragments of damaged parts

If a part becomes damaged, fragments may pass
into the oil line. It is thus necessary to wash the oil.
In addition, disassemble and wash such parts as
valves and cylinders which are liable to collect
metal fragments and other foreign matter, thus
helping to prevent a recurrence of faults due to
such fragments becoming lodged in various parts of
the engine or hydraulic equipment.
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TROUBLESHOOTING PREVENTING RECURRENCE OF TROUBLE

METHOD OF READING
TROUBLESHOOTING TABLE

Description of symbols used in TROUBLESHOOTING
TABLE

The following symbols are used in the *“Remedy” column
to indicate the method of eliminating the cause of a
fault.

x: Replace; a: Repair

A: Adjusting; C: Clean

Method of reading TROUBLESHOOTING TABLE

® The symbol ointhe table is inserted only for causes
which can be diagnosed. If a cause cannot be
diagnosed, the corresponding box is left blank.

e [f the result of problem 1 using the troubleshooting
table shown at right is abnormal, the cause of the
trouble can be assumed to lie between "a" and "d".
Because it is not possible to make a problem
regarding "e", it is necessary to perform the next
problem (owing to the possibility of a multiple fault).
If the result of problem 1 is normal, the cause of the
fault does not lie between "a" and "d". In such a
case, before diagnosing the cause as "e", however, °
carry out a check by means of problem 2 or 5. s

& If now the result of problem 1 is abnormal and the ©
result of problem 2 normal, the cause is one of "a", Example 1
"b" or "d". In addition, if the result of problem 3 is a/bjc/dje
abnormal, the cause will be narrowed down to one Remedy |\

®

Remedy
Problem

O; |10] |O

Qs W N | =

of "b" or "d". To determine which of "b" or "d" is the Problem
actual cause, perform problem 4.

e [f the result of problem is abnormal, blacken out the
corresponding © in the table and then perform the
next problem on these causes in order to narrow

the likely causes. Unnecessary
problem

AihjWIN]|=

Example 1:
Problem 1-Abnormal  From the table of example
Problem 2-Normal 1, the cause of the fault
Problem 3-Abnormal is "b".
Problem 4-Normal Example 2

Example 2: Remedy
Problem 1-Normal From the table of example Problem X/C
Problem 2-Abnormal 2, the cause of the fault is

llell.
* In example 2, it is evident that the cause is "e" Unnecessary
without carrying out problem 2, however prob- problem
lem 2 is performed by way of an additional

check.

0
[03[0)

q (4 [0 |~
¢

LO8DDOS7
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PREVENTING RECURRENCE OF TROUBLE

TROUBLESHOOTING
Example 3:
Problem 1-Abnormal  From the table of example
Problem 2-Abnormal 3, the cause is one of "a", 2
Problem 3-Normal “c" and "e". 3
Example 3
a/b/c/d/e
R
Problem emedy X CXAA X
Continue problems ! Slej0e
2 ® [
3 i 1@1 Igl
4 [ [ ]0]
5 1 [O[ 9]
Problem 4-~-Normal From the table of example
Problem 5-Normal 3-1, the cause is "c". 8
&
Example 3-1
a/b/c/d/e

Remedy A
Problem 7>JC/X/A/X]

; [efelelel ]
2 | [o] e
3 < @
4 © =]
5 | & o

Example 4:
Problem 1-Abnormal  From the table of example °
Problem 2-Normal 4, the cause is one of “a", c,)é”
“b" or *d". : Example 4
. a/b/c/d/e

Probiem Remeay /X c f A/X
1 2000 ]
. 2 | EIRE
Continue problems 3 BERE
4 o] [ ]o
5 [ o[ T]o
@
Problem 3-Abnormal  From the table of example N
Problem 4~Abnormal  4-1, the cause is "a" or "d". ©
Problem 5-Normal Example 4-1
a/b/c/d/e
As can be seen from the above examples, it is not Remedy |\ /o /A NS
necessary to perform all of the problems. Problem X
Also, looking at a particular cause, no matter how many 1 jejejefe] |
» marks there are in the column corresponding to that 2 | 1 ]o] Jel
cause, it will cause to be an actual cause if there is even 3 | (o] [o ]
one © mark in the same column. 4 |® o] ]
5 REIE

LO8DDO058
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PREVENTING RECURRENCE OF TROUBLE

CHECKS BEFORE TROUBLESHOOTING

Standard
XO000OK SOOCO0CKK ltem value Remedy
Checks Lubricating 1. Check fuel level Add fuel
before oil, cooling 2. Check for dirt or water in fuel Clean, drain
starting water 3. Check hydraulic oil level Add oil
4. Check hydraulic oil strainer Clean, drain
5. Check brake oil level Add oil
6. Check engine oil level (Level of oil Add oil
in oil pan)
7. Check cooling water level Add water
8. Check condition of dust indicator Clean or replace
9. Check air pressure in air reservoir See Troubleshoot-
ing
Item Electrical 10. Check for loose or corroded Tighten or replace
Equipment battery terminals
11. Check for loose or corroded alter- Tighten or replace
nator terminals
12. Check for loose or corroded start- Tighten or replace
ing motor terminals
Other Hydraulic, 13. Check for abnormal noise or smell Repair
check mechanical 14. Check for oil leakage Repair
items components 15. Bleed air from system Bleed air
Electrical 16. Check battery voltage (engine 20 - 30V Replace
components stopped)
17. Check level of battery electrolyte Add or replace
18. Check for discolored, burnt, or Replace
bare wires
19. Check for missing wiring clamps, Repair
hanging wires
20. Checks for water leaking onto wir- Disconnect con-
ing (check carefully water leakage nector and dry
at connectors and terminals) connection
21. Check for broken or corroded Replace
fuses
22. Check alternator voltage {(engine 27.5 - 29.5V Replace
running at over half throttle)
23. Noise when battery relay is operat- Replace

ed (switch starting switch from on
to off)
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TROUBLESHOOTING

TROUBLESHOOTING TRANSMISSION SYSTEM

METHOD OF LOCATING MAIN PROBLEM POINTS WHEN TROUBLESHOOTING

TRANSMISSION SYSTEM

The problem points in the transmission system can be broadly divided into the following two areas.
1. Transmission itself and transmission control valve.

2. Transmission electric control.

Use the following method to decide which of the two areas has the problems.

PROBLEM: Machine will not start.
Machine will only travei in one direction
(Forward or Reverse).

YES

Cause

Remeady

Is voltage and
resistance of F or R
solengid carrect?

1) Voltage 20-30V.

2) Resistance approx.
600.

NO

-

PROBLEM: Machine will not move in certian
speed ranges.

YES

Is voltage and
resistance of
solenoid for problem ]
speed range correct?

1) Voltage 20-30v. [NO

-

2) Resistance approx.
600.

Go to Troubleshooting
Transmission
(See page 22-19 / 22-25]

Go to Troubleshoating for
Electrical system of
Transmission

(See page 82-22 / 82-42)

Go to Troubleshooting
Transmission

(See page 22-19 / 22-25)

Go to Troubleshoating for
Electrical system of
Transnlssion

(See page 82-22 / 82-42]

LO2ZZ051
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TROUBLESHOOTING TROUBLESHOOTING TRANSMISSION SYSTEM

TROUBLESHOOTING TABLE
TORQUE CONVERTER AND TRANSMISSION

1. Machine does not move off.

Ask the operator the following questions.

e Did the machine suddenly stop moving?
Yes = Component seized or damaged.

® Was there any abnormal noise when the ma-
chine stopped moving?
Yes = Component broken.

Checks before troubleshooting.
* @ |sthe machine monitor functioning normal-

ly?

® |Is quantity and type of oil in transmission
correct?

e |s the transmission filter or strainer
clogged?

® Has oil in transmission deteriorated or does
it emit a burnt smell?

® Is there any damage or oil leakage which
can be discerned by viewing the exterior of
the machine?

® s the transmission drive shaft broken?

® Iswheel brake (including emergency brake)
or parking brake locked?

* @ Is the electrical circuit in transmission nor-

mally? Transmission
y’) control valve
[e]s]r] ]3]
Remedy FANN AAN
No. c
Problem X [ X
1 | Machine does not move off in any speed position. Olo| 0O
2 | Machine only moves off in a certain speed position. ‘ @] OO
3 | Machine does not move off when oil temperature is high. O
The torque converter stall speed does not drop to the
4 correct value for any speed position. olo}|0O|0 )
5 The torque converter stall speed does not drop to the
correct value for a certain speed position.
6 | The torque converter charging pressure does not rise. o100 |0O|0
The transmission clutch pressure does not rise for any o
7 speed position. 0|0 |0 Q10
8 The transmission clutch pressure does not rise for
a certain speed position.
) Metal particles {aluminium, copper, steel, etc.) adhere to e O
the filter and strainer.
L0722015

Note: Disassemble the solenoid valve only in a clean
and dry workshop because dust and moisture
can cause the solenoid valve to fail. Replace
the solenoid valve as an assembled unit when
making the repair in the field.
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TROUBLESHOOTING TRANSMISSION SYSTEM

TROUBLESHOOTING

<
S
5
S @
fd O
I§ [o /3
s 18 [
£ /5 /5
£ /g [F
g /g /s
= /5 g
S /s )2
g |5./g
L |SE/S
- A
@ L5 3
g’ 5 '
22/58/5
NS
SIENE
55§ 5/8
& Al A sa
Ss/sgle
£Eo/8 e 3
T = oI Q
Ol RN i
OF/55E s
S5SIE SIS &
Transmission
k | m
NV N
X X X
@)
o|o|o
|0
100
ORNORNG)
o0
0722016
The following symbols are used to indicate the
action to be taken when a cause of failure is
located:
X: Replace a: Repair
A: Adjust C: Clean
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TROUBLESHOOTING TROUBLESHOOTING TRANSMISSION SYSTEM

2. Machine speed is low, thrust is weak, grade-
ability falls off.

Fault check.

® Measure the machine speed during excavation
work and also when it is on flat and sloping
ground, respectively, in order to determine ~
whether the machine is actually faulty or wheth-
er the operator simply feels that the machine
lacks power.

Checks before troubleshooting.

e Is quantity and type of oil in transmission
correct?

® |s the transmission filter or strainer clogged?

® |s there any leakage of oil from pipe or valve
connections?

® |s wheel brake or parking brake dragging?

® Are tire pressure and tire tread satisfactory?

® s the method of performing work correct?

Charging/ Torque Transmissioy

; pump converter control valve
- _ [2]ofc[efe]fo]"]

N Remedy Al A A A Al AN C

[}

Problem X [ X [X X[/ X[/X[X[X

1 | Machine is faulty in all speed positions. Ol 010100 OO

2 | Machine is faulty in a certain speed position. O

3 Charging pump emits an unusual noise when the oil o

temperature is low.

4 | Oilin torque converter overheats. Ol O o | O

5 | High idling and low idling speeds of engine are abnormal. O

6 | Each stall engine speed is abnormal. O|0|0O|0O

7 | Torgue converter relief pressure is low. OO 01010 O

8 Low at any speed range ol o o|l0O
— Transmission =

Becomes low for at a certain speed

9 | clutch position. O
1 pressure Z

10 Pointer of pressure gauge deflects by a 0O

large amount and in an unstable manner.
11 | Quantity of oil in transmission fluctuates.
12 Metal particles adhere to the transmission strainer or o o
torque converter filter,
LO7Z2017
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TROUBLESHOOTING TROUBLESHOOTING TRANSMISSION SYSTEM

Torque converter and
transmission circuit

3|
DDDDDDE

olololo
O {0 @)
ClO]O|0O
(ORNE
O
@)
O O O
The following symbols are used to indicate the
O|0|0O action to be taken when a cause of failure is
I located:
X: Replace a: Repair
Lo7Zz018 A: Adjust C: Clean
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TROUBLESHOOTING TROUBLESHOOTING TRANSMISSION SYSTEM

3. Large shock when moving off or changing gear.

Fault check.

Because it is difficult to determine whether shock is

abnormally large or normal, consider it large in the

following cases.

® When a shock occurs which is clearly larger
than any that has occurred so far.

® When the shock is large compared to that
occurring on other machines of the same type.

Checks before troubleshooting.
® |s the low-idling speed of the engine too high?
® Is there excessive play in each drive shaft?

Control
valve mission

/
[ofo]<fefe]

+/
No. Remedy Al Al s Al af c
Problem X/ X[X XX [A
1 | Large shock in all speed positions. @) ®)
2 } Large shock in a certain speed position. ®)
3 | Clutch pressure excessively high. - @)
LO7ZZ019

The following symbols are used to indicate the
action to be taken when a cause of failure is
located:

X: Replace a: Repair

A: Adjust C: Clean

22-22



https://truckmanual shub.com/

TROUBLESHOOTING TROUBLESHOOTING TRANSMISSION SYSTEM

4. Large time lag when moving off or changing
gear.

Check the following items with the operator.

e If the time lag is large and also the machine
speed, thrust force and gradeability are abnor-
mal, refer to item 2. "Machine speed is low,
thrust is weak, gradeability falls off".

Checks before troubleshooting.

® |s quantity and type of oil in transmission
correct?

® |s there any leakage of oil from valve or pipe
connections?

Transmission Transmission
control valve
FET T T T
AN

N Remedy Aflcialala A
o.
Problem X [o /x| x] X/ X/ X
1 | Large time lag at all speed positions. o0 |00
2 | Large timg lag at a certain speed position. O
3 | Low clutch pressure at all speed positions. O O
Clutch oil pressure is low at speed stages having a large
4 time lag. O O
L072Z020

The following symbols are used to indicate the
action to be taken when a cause of failure is
located:

X: Replace a: Repair

A: Adjust C: Clean
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TROUBLESHOOTING TROUBLESHOOTING TRANSMISSION SYSTEM

5. Oil temperature in torque converter is high.

Ask the operator regarding the following points.

Checks before troubleshooting.

Fault check.

22-24

If the oil temperature rises when the torque
converter stalls and falls when it is unloaded.
Select the correct speed position.

If the oil temperature rises only when pushing
soil uphill.

Yes = improve the working method.

Radiator water level and fan belt tension.

Is quantity and type of oil in transmission
correct?

Is the transmission filter or strainer clogged?

Measure the temperature of the oil in the torque
converter. Check temperature is really high.
Yes = Faulty oil temperature gauge.

Torque
| joonverter and
Torque converter Tra"sm‘ss'ontvansmnsswcn Other parts

charging
pump

~

circuits
[efofcfefefc]s[o]]i]c]
N Remedy ANl AT ATA AN C VANN BVANN BVaN
0.
Problem X/ XX/ X/ X[ X)X/ X[ X[ X/ X
1 | Charging pump emits unusual noise when oil temperature o
is low.
2 | Highidling and low idling engine speeds are abnormal. O ol Ko O
3 | Each stall engine speed is abnormal. OO 0|0 (@)
Machine speed, thrust force and gradeability are abnormat
4 at all speed positions. O|0|O0|0|O|0]O]O|0O O
5 Machine speed, thrust force and gradeability are abnormal O
at a certain speed position.
6 | Torque converter outlet pressure is low. OO0 OO0
7 Low at any speed range OO ol O
—1 Transmission i
8 | clutch Bzgic;in;ﬁs low for at a certain speed o
— 1 pressure P .
9 Pointer of pressure gauge deflects by a 0o
large amount and in an unstable manner.
10 | Quantity of oil in transmission fluctuates. |0 |0
Metal particies adhere to the transmission strainer or
" torque converter fitter. o o O
LO7Z2021

The following symbols are used to indicate the
action to be taken when a cause of failure is
located:

X: Replace A’ Repair

A: Adjust C: Clean
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INSTALLATION . . e e e e e e e e e e 83
DIFFERENTIAL . . . e e e 88
DISAS S EMBLY . .. . e e e e 88
ASSEMBLY . e e e e e 92
AXLE HOUSING . . . . e e e e e e e e e et e e e e e 102
DISASSEMBLY . ... e e e e 102
ASSEMBLY . . e e e 106

* For details of disassembly of the gear pump, see SECTION 97.

* Take the following method for air bleeding when you start to operate hydraulic cylinders after reassembling
cylinders, pumps and pipings.

Start engine, keep idling.

Operate hydraulic cylinder 4 - 5 cycles, but do not exceed beyond 100 mm of stroke end.
Continue to operate cylinder 3 - 4 cycles until stroke end.

After finishing above steps, keep normal engine speed.

pON

NOTE: After long storage, same procedure is required.
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DISASSEMBLY AND ASSEMBLY

TORQUE CONVERTER CHARGING PUMP

TORQUE CONVERTER CHARGING PUMP
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

1. Covers
Remove cover (1) under cab, transmission inspec-
tion cover, and side cover (2) of hydraulic oil tank.

2. Hydraulic piping

Disconnect the following hydraulic piping.

® Disconnect tube (3) between filter and pump
from pump.

® Disconnect tube (4) between pump and power
master cylinder from pump.

o Disconnect tube (5) between transmission
strainer and pump from pump.

3. Torque converter charging pump
Sling pump (6), and remove mounting bolts, then
remove torque converter charging pump (6).
* This operation should be carried out by two
workers.

Torque converter charging pump: 13 kg

INSTALLATION

1. Torque converter charging pump
Set torque converter charging pump (6) in mounting
position, then tighten mounting bolts.
* Check that there is an O-ring on the face in
contact surface of housing.

2. Hydraulic piping
Connect the following hydraulic piping.
® Connect tube (5) between transmission strainer
and pump at pump end.
e Connect tube (4) between pump and power
master cylinder to pump.
® Connect tube (3) between filter and pump to

pump.

3. Cover
Install covers (1 and 2).
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DISASSEMBLY AND ASSEMBLY . TRANSMISSION, TORQUE CONVERTER

TRANSMISSION,
TORQUE CONVERTER
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

i

A Open the hood and fit the lock.

4igpass 418P499

® Loosen plug (1) at the top of the hydraulic tank —;
filter, and plug (2) of the pump piping to prevent the . . , 3 .
oil inside the tank from flowing out. " -

® Disconnect the cable from the negative (-) terminal
of the battery.

1. Draining oil
Remove drain plug (3) and drain transmission oil. :
*  After loosening the drain valve, pull out gradual- -
ly to drain the oil. —

¢ ., .
¢ :
— Transmission oil: 30¢

418P349

2. Cover
Remove left and right covers (4 and 5) of under
cab.

3. Ladder
Using a sling, lift off left and right ladders (6 and 7).
* The ladder is difficult to balance, so be careful
of the center of gravity when removing.

Ladder: 60 kg
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION, TORQUE CONVERTER

4. Brake hoses

1)

2)

Disconnect hoses (8 and 9) between transmis-
sion and power master cylinder at transmission
end.

* Remove the hose clamps from the floor

support.

Disconnect tubes (10 and 11) between power
master cylinder and front and rear axles at
power master cylinder end.

Electric wiring

Disconnect the following wiring from the connector.

* 00000

1)

2)

Wires (12 and 13) for front frame.

Wires (14 and 24) for rear frame.

Wires (15 and 25) for transmission.

Wire (16) for cab.

Ground connection (17) and others (26 and 27).
Before removing the harness, mark with a tag
to distinguish when installing.

Main control valve linkage, brake hose

Remove cover (8) of main control lever and

disconnect main control valve linkage (19) at

main control valve end, then push main control

lever (20) to the rear.

* Disconnect the washer liquid hose from the
tank.

Disconnect hoses (21 and 22) between brake
oil tank and power master cylinder from brake
oil tank.
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER
7. Steering hydraulic piping &

Disconnect the following hydraulic piping.

* Hoses (68 and 69) between the steering valve
and steering cylinder.

* Hoses (70 and 71) between the steering valve
to priority valve.

* Hose (72) between steering valve and hydraulic
tank.

8. Fuel control cable
1) Loosen lock nut (28) of fuel control cable (29).
2) Remove nut of fuel control cable (29), then
disconnect from fuel injection pump.
* Remove the clamp at the bottom of the hy-
draulic tank.

P4181.1004

9. Parking brake cable
1) Remove clevis (30) pin, then disconnect from
caliper lever.
2) Remove cable bracket (31).

418P363
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

10. Cab, floor plate

Sling cab and floor support (32), remove mounting

bolts, then lift off.

* The work equipment linkage contacts the
hydraulic tank, so push the work equipment
control lever to the rear. Be careful not to bend
the rod.

* Be careful not to damage the cab window glass
during the operation.

* After removing, put blocks under the floor
support and lower to the ground.

% Check that hoses or electric wires are not e e
caught, and lift off slowly. 2 ¥ aisesea

Cab, floor support: 460 kg

11. Hood, exhaust pipe
Remove engine side hood (42), left and right side
panels (43), exhaust pipe (44), and engine center
hood (45).

P418L.1005

12. Hydraulic piping

Disconnect the following hydraulic piping.

® Remove tube support (33) mounting bolts and
hose (49) between main control valve and
hydraulic tank.

® Disconnect tube (34) between hydraulic tank
and main control valve at main control valve
end.

e® Disconnect hoses (35 and 36) between main
control valve and lift cylinder at main control
valve end.

® Disconnect tubes (37 and 38) between main
control valve and dump cylinder at main control
valve end.

¢ Loosen U-clamp nut for support for work equip-
ment piping.

¢ Disconnect hose (39) between priority valve
manifold and main control valve.

I

N\
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

e Disconnect hose (40) between steering valve
and hydraulic tank from priority valve tube
connection.

® Loosen clamp of hose (41) between hydraulic
tank and pump at pump end.

41:8P372

13. Hydraulic tank
Remove mounting bolts. Then, using eye bolts, sling
hydraulic tank (46) and move it to the right. Next,
disconnect supports (47 and 48) for work equip-
ment piping from hydraulic tank.

After disconnecting supports for work equipment
piping, sling and remove hydraulic tank (46).

Hydraulic tank: 140 kg
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION, TORQUE CONVERTER

14. Drive shaft
Disconnect center drive shaft (50) and rear drive
shaft (51) from transmission.
+ When disconnecting the center drive shaft,
insert blocks between the frame.

15. Transmission piping
1) Disconnect cooler hoses (52 and 53) from
transmission valve.
2) Disconnect tube (54) between transmission
strainer and torque converter charging pump.
3) Move work equipment piping (55) to front of
chassis and secure with wire.

16. Hydraulic, steering pump
1) Remove hose (56) between priority valve and
hydraulic, steeting pumps, then remove hose
(57) between priority valve and hydraulic,
steering pumps.
2) Remove hydraulic and steering pump (58).
* Remove the O-ring from the housing con-
tact surface.

17. Torque converter, transmission
1) Set block @D between engine and axle housing,
and adjust height.
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

2) Using eye bolts, sling torque converter and
transmission, remove bracket mounting bolts,
then remove brackets (59 and 61).

* Remove left side bracket first.

3) Remove mounting bolts on engine, then lift off
torque converter and transmission (60).
* Be careful of the fitting of the pilot cover,
and lift off slowly.
* Check that the piping does not interfere
with other parts when lifting off the assem-
bly.

A Torque converter, transmission: 510 kg

418P381

418P383
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

INSTALLATION

1. Torque converter, transmission
1) Set torque converter and transmission (60) in
mounting position.
x Check that there is an O-ring fitted to the
torque converter housing.

s\, O-ring circumference: Soapy water

* When installing the torque converter to the
engine, adjust the height of the pilot cover
so that it enters the hole in the flywheel
smoothly. Do not force it when installing.

2) Tighten connecting bolts to the engine (62).

3) Set left and right brackets (59 and 61) in
mounting position, then temporarily tighten
mounting bolts. After installing left and right
brackets, tighten.

* Install right side bracket (61) first.

66— Mounting bolt of bracket: 28.5+3.0 kgm

4) Use adjustment screw to set transmission in
position, adjust clearance ‘a’ to the specified
value, then tighten mounting bolts (63 and 64).
* Do not use oil, grease or soapy water when

installing rubber.
® Clearance ‘a’: 1-3 mm
® Mounting bolt width across the flats: 32 mm

66— Mounting bolt: 76.0+8.5 kgm

N

0
B
O3

Clearance "a’

o — |

Clearance “a” t

419F402

5) Remove block @ at the bottom of the engine.

1418P379
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

2. Hydraulic, steering pump

1) Set hydraulic and steering pump (58) in mount-
ing position, then tighten mounting bolts.

* Check that there is an O-ring fitted to the
housing contact surface, and be careful not
to get it caught.

2) Install hose (57) between priority valve and
hydraulic, steering pumps, then install hose (56)
between priority valve and hydraulic, steering
pumps.

3. Transmission piping

1) Connect cooler hoses (52 and 53) to transmis-
sion valve.
e Hose nut width across the flat: 41 mm

2) Connect tube (54) between transmission strain-
er and torque converter charging pump.
® Tube cap, width across the flat: 32 mm

3) Return work equipment piping (55) to rear of
chassis.

4. Drive shafts
Connect center drive shaft (50) and rear drive shaft
(51) to transmission.
* Be careful to install the coupling facing in the
correct direction.

418P377)

66— Mounting bolt: 6.75+0.75 kgm

5. Hydraulic tank

1) Using eye bolts, raise hydraulic tank (46), set in
mounting position, install supports for work
equipment piping (47 and 48) to hydraulic tank,
then tighten mounting bolts.

2) Install hydraulic tank (46) and temporanly
tighten mounting bolts.
* First install hose between hydraulic tank

and pump.

- o -
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION, TORQUE CONVERTER

6. Hydraulic tank
Connect the following hydraulic piping.

o *

Tighten the clamp of hose (41) between hydrau-

lic tank and pump.

Connect hose (40) between steering valve and

hydraulic tank to priority valve tube.

Connect hose (39) between priority valve mani-

fold and main control valve.

Install hose without twisting or interference.

Connect tubes (37 and 38) between main

control valve and dump cylinder at main control

vaive end.

Connect tubes (35 and 36) between main

control valve and lift cylinder at main control

valve end.

Tube cap, width across the flat: 36 mm

Connect tube (34) between hydraulic tank and

main control valve at main control valve end,

and mount hose (49) to hydraulic tank.

*  Fit the O-ring securely in the groove.

* Tighten mounting bolts of work equipment
piping supports (47 and 48), and tighten U-
clamp mounting nuts.

* Be careful not to over-tighten U-clamp
mounting nuts.

7. Cab, floor support

1)
2)

Raise cab and floor support (32), set in mount-

ing position, then tighten mounting bolts.

The work equipment linkage contacts the

hydraulic tank, so push the work equipment

control lever to the rear, and mount the cab

and floor support.

* Move the parking brake and fuel control
cable towards the mounting position.

* Be careful not to interfere the electric wir-
ing.

Assemble shims, then tighten mounting bolts.

1
418P394

32
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION, TORQUE CONVERTER

8. Hood and exhaust pipe
Install engine side hood (42), left and right side
panels (43), exhaust pipe (44) and center hood (45).

9. Parking brake cable
1) Install cable bracket (31).
2) Connect clevis (30) pin to caliper lever.
* If the operation of the brake is poor, see
SECTION 52, TESTING AND ADJUSTING.

10. Fuel control cable
1) Set fuel control cable bracket (65) in mounting
position, then secure with lock nut (28).
2) Connect fuel control cable (29) to fuel injection
pump.
* Install the clamp at the bottom of the hydraulic
tank.

23-14
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

11. Steering hydraulic piping

Connect the following hydraulic piping.

o Hoses (68 and 69) between steering valve and
steering cylinder.

® Hoses (70 and 71) between steering valve and
priority valve.

® Hose (72) between steering valve and hydraulic
tank.

12. Main control valve linkage, brake hose

1) Connect hoses (21 and 22) between brake oil
tank and power master cylinder at brake oil
tank end.

2) Connect main control valve linkage (19) to main
control valve, and mount cover (18) of work
equipment control levers.

* Connect the washer liquid hose to the tank.

* Adjust work equipment levers. For details,
see SECTION 62, TESTING AND ADJUST-
ING.

41 8P536
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

13. Electric wiring
Connect the following wiring to the connector.
Ground connection (17) and others (26 and 27).
Wire (16) for cab.
Wires (15 and 25) for transmission.
Wires (14 and 24) for rear frame.
Wires (12 and 13) for front frame.
* Apply the connector lock securely.

Others»({C_—
E419F403

14. Brake hose
1) Connect tubes (10 and 11) between power
master cylinder and front and rear axles at
power master cylinder end.

66— Tube nut: 1.2+0.3 kgm

2) Connect hoses (8 and 9) between transmission
and power master cylinder at transmission end.
+ Install the hose clamp to the floor support.

418P4C:
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DISASSEMBLY AND ASSEMBLY TRANSMISSION, TORQUE CONVERTER

15. Ladder
Using eye bolts, raise left and right ladders (6 and
7), set in mounting position, then tighten mounting
bolts.
* Tighten the mounting bolts after fixing the
ladder in position.

<

16. Cover
Install left and right covers (4 and 5) of under cab.

17. Refilling with oil
1) Tighten drain valve and add oil through oil filler
(66) to the specified level.

W Transmission oil: 304

2) Tighten plug at top of hydraulic tank filter, and
plugs of pump piping, then add hydraulic oil
through oil filler (67) to the specified level.

* Run the engine to circulate the oil through
the system. Then check the oil level again.

1 8P402
SESSNN

18. Bleeding air, from brake line
For details of bleeding air, see SECTION 52, TEST-
ING AND ADJUSTING.

< 418P403
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER
TORQUE CONVERTER
DISASSEMBLY
Special tools
Part number Part name Qty

A 790-501-5000 | Unit repair stand 1

Aq 790-901-2110 | Bracket 1

Ao 793-310-2140 | Plate 1

Az | 793-310-2131 | Plate 1

1. Torque converter assembly
Remove torque converter assembly (1) from hous-

ing (2).

419P1120

2. Turbine, case assembly
1) Set torque converter assembly (1) in tool A.

2) Remove mounting bolts (3) of case, then

remove turbine and case assembly (4).

* When removing the mounting bolts, leave
two mounting bolts on opposite sides, then
turn over the assembly (pilot side at the
top) and remove the remaining two mount-
ing bolts.

419P1 122
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER

3) Disassemble turbine and case assembly as
follows:
i) Remove pilot (5).
i) Remove snap ring (6).
i) Push boss of turbine (7) and remove from
case (8).

419F404

3. Stator
Remove snap ring (11), then remove stator (12).

< i
. 419Pi 128

4. Pump
1} Remove mounting bolts (13).
2) Remove pump (14) together with guide.

419P1 130
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER

5. Gear, retainer
Push stator shaft (15), and remove gear (16) and
retainer (17).
* Support retainer (17) and take out shaft from
inner race of bearing (20).
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER
ASSEMBLY
Special tools
Part number Part name Q'ty

A 790-501-5000 Unit repair stand 1

Aq 790-901-2110 Bracket 1

Az 793-310-2140 Plate 1

A3z 793-310-2131 Plate 1

1. Retainer, gear ~
1) Install seal ring (18) to stator shaft (15).
* Coat the seal ring with grease, and make
the protrusion from the stator shaft uniform.
2) Install retainer (17).

419P1133

3) Install bearing (20) on gear (16).
4) Push inner race side of bearing (20) (I.D.: 85
mm), and install on stator shaft (15).

2. Pump
1) Set stator shaft (15) in tool A.
2) Install pump (14).
3) Coat ball with grease, then assemble to shaft.
4) Install guide (19).

4i9P} 1386
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER

5) Tighten mounting bolts (13).

6——1 Mounting bolt: 7+0.5 kgm

3. Stator
1) Install stator (12).
2) Install snap ring (11).

4. Turbine, case assembly
1) Assemble turbine and case assembly as fol-
lows.
i) Install bearing (9) (O.D.: 90 mm) installed
snap ring (10) to case (8).
ii) Supportinner race (I.D.: 55 mm) of bearing,
and install turbine (7) in case (8).

iii) Install snap ring (6).
iv) Install pilot (5).
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER

2) Align bolt holes, install turbine and case assem-
bly (4), then install 24 mounting bolts (3).

6 —— Mounting bolt: 3.2+0.3 kgm

419rP1 122

5. Torque converter assembly
Install torque converter assembly (1) in housing (2).

4189FH120
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DISASSEMBLY AND ASSEMBLY TRANSMISSION
TRANSMISSION
DISASSEMBLY
Special tools
Part number Part name Qty
A 793-305-1600 Lifting tool 2
793-310-2100 Lifting tool 1
793-520-2900 Lifting tool 1

1. Hydraulic piping

Disconnect the following hydraulic piping.

® Tube between transmission control valve and
torque converter regulator valve.

¢ Hose (1) between filter and transmission valve.

® Tube (2) between pump and filter.

® Hose (3) between transmission and power
master cylinder.
* After removing the tubes, fit covers to

protect the threads.

£ 419P680

2. Filter
1) Remove filter (4), then remove bracket (5).
2) Remove oil filler (6).
+ Remove the rear coupling.

3. Transmission control valve
Remove transmission control valve (7).
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

4. Pump, regulator valve
1) Remove regulator valve (8).
2) Remove pump (9), then remove O-ring.

5. Parking brake
Remove cover (10), then remove parking brake

(1).

L

™

6. 2nd-4th speed shaft, emergency pump covers
1) Remove emergency pump cover (12), then
remove O-ring.
2) Remove cover (13) of 2nd and 4th speed shaft,
then remove O-ring.

7. Rear housing
Using forcing screw, raise rear housing (15), then lift
off with tool A.
* Lift off slowly and be careful not to damage the
seal ring.

Rear housing: 130 kg

419P686
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

8. Torque converter
Lift off torque converter (16) from rear housing.
« Make match marks on the contact faces of the
housing and torque converter before removing.

9. Pump gear
1) Remove ring (17), then remove gear (18).
2) Remove ring (19) from rear cover, then remove

shaft and bearing (20). Remove bearing (22)
from shaft (21).

419F405

10. Seal ring
Remove seal ring (23) from each clutch shaft.

23-26
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

11. 2nd-4th speed, 1st-3rd speed clutches
1) Pull out 2nd and 4th speed clutch (24) together
with 1st and 3rd clutch (25) from bearing of
housing, then remove towards output shaft of
2nd and 4th speed clutch.
* Pull out the 1st and 3rd speed clutch from
the bearing, then move towards the FOR-
WARD-REVERSE side.

2) Using tool B, lift off 1st and 3rd speed clutch
(25).
* Remove slowly and be careful not to hit the
other gears.

1st-3rd speed clutch: 37.8 kg

3) Using tool B, lift off 2nd and 4th speed clutch
(24).

2nd-4th speed clutch: 46.3 kg

12. FORWARD-REVERSE clutch
1) Remove ring (26) and leave gear (27) free.
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

2) Using tool C, pull out FORWARD-REVERSE
clutch (28).
+ When pulling out the FORWARD-REVERSE
clutch, gear (27) will contact the bearing,
s0 raise the gear about half way.

A Be careful not to get your fingers caught be-
tween gear (27) and the housing.

FORWARD-REVERSE clutch: 40.4 kg

13. Idler gear
1) Remove gear (28) from housing.

« Remove bearing (30) for the 1st and 3rd
clutch.

2) Remove ring from gear (29), then remove
bearing (31).

14. Rear retainer
Remove mounting bolts, then remove retainer (32)
and oil seal.
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

15. Front retainer
1) Remove mounting bolts, then using forcing
screw, remove retainer (33) and shim. |
* Check the number and thickness of the
shims, and keep in a safe place.
2) Remove O-ring (34), oil seal (35) and bearing
cup (36) from retainer.

36
419F406

16. Output shaft gear
1) Remove lock plate (37), then remove shroud
(38).
+ Be careful not to cut your hand with the edge
of the shroud.

2) Remove ring (39) from groove, move it to
center, then move gear (40) to same position
as ring.

’
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

3) Push shaft (41) to rear, then pull shaft out past
front housing. _

A Be careful not to get your fingers caught be-
tween the gear and the housing.

* Be careful not to damage the spline groove
of the shaft.

4) Remove gear (40), ring (39), and bearings (42
and 43) from shatft.

17. Gear of emergency steering pump
1) Remove ring (44), then remove gear (45).

2) Remove ring (46), then remove bearing (47).

419F407
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TRANSMISSION

ASSEMBLY
Special tools
Part number Part name Qty

A 793-305-1600 | Lifting tool 2
B 793-310-2100 | Lifting tool 1
Cc 793-520-2900 | Lifting tool 1
D 790-415-1020 | Expander 1
E 790-415-1030 | Installer 1

1. Gear of emergency steering pump (if equipped)
1) Press fit bearing (47) in housing, then secure

with ring (46). *
2) Insert gear (45) on bearing, then secure with
ring (44).
—_/*
47— 7
| -

2.
|

2, Output shaft gear
1) Press fit bearing cup (48) in housing (49) and
retainer (50).

2) Press fit bearing cone (43) on shaft (41), as-
semble ring (39) and gear (40), then press fit
cone (42).

* Press fit the cone correctly up to the shoul-
der of the shaft to prevent incorrect adjust-
ment of the end play.

* Do not fit the ring into the groove. Move it
to the center, then remove gear (40) from
the spline groove and set in the same
position as the snap ring.
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

3) Assemble shaft (41) in housing.
* Insert the shatft at an angle as shown in the
photograph.

4) Temporarily tighten mounting bolts of shaft
retainer (33).

5) Insert gear {(40) in shaft spline, then set shroud
(38) in mounting position.
6) Secure with ring (39).
7) Fitlock plate (37) and install shroud.
+ Bend the lock plate securely.
* Check that the gear does not contact the
shroud.

66— Mounting boit: 11.5+1.0 kgm

Make a curve
where plate is
O bent. X
! {Do not bend
at right angles)
Plate must
contact side
face of bolt Good No good
419F409

»
419P712A
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

3. Adjusting rotating torque of bearing
1) Assemble desired thickness of shim to retainer

(33), then install without O-ring. Tighten mount-

ing bolts uniformly.

* Rotate the shaft when tightening to settle
the bearing. After tightening, tap the end
face of the shaft several times to settle the
bearing again.

* Coat the bearing well with ail.

* Standard shim thickness: 0.9 mm

s\ Bearing: Transmission oil

6— Mounting bolt: 11.5+1.0 kgm

2) Tighten mounting bolts of coupling on shaft

(41), then measure rotating torque.

* Rotating torque: 0.01-0.1 kgm

* If a small torque wrench is not available,
measure as follows.

* Install measuring plate (50) and retainer
plate on shaft (41), then tighten the mount-
ing bolts of the coupling. Install a push-pull
scale to the tip of plate (50) and measure
the torque.

Length of plate (¢): 100 mm
Reading of push-pull scale: 0.1-1.0 kg

* Do not measure the torque when the rotat-
ing starts; measure the torque during the
rotation. s l. PUSH-PULL

*  If the rotating torque is not within the stan- ‘
dard value, adjust by changing the thick-
ness of the shim.

+ When the rotating torque is within the
standard value, check that the end play is
‘0"

3) Install selected shim (51) and O-ring (34) to
retainer (33), then assemble retainer.
Put the thin shim in the middle and the
thick shim on the outside.
Coat the retainer mount and inside circum-
ference of the housing with soapy water.

*

*

s\ Retainer mount, inside circumference of
housing: Soapy water

Mounting bolt: 11.5+1.0 kgm
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

4. OQil seal
1) Press fit rear oil seal (52).
* Press fitting distance 'a’: 12.5 £ 2mm

2) Press fit rear dust seal (70).
« Press fitting distance 'c: 3.5 + 1.0mm.

A\, Lip of oil seal: Grease (G2-L1)

LO7CR0O42
3) Press fit rear retainer (32).
* Install the retainer with the concave side
facing down.

4) Press fit front oil seal (35).
* Press fitting distance 'b’: 22.4 = 1Tmm.

5) Press fit front dust seal (71).
* Press fitting distance ‘d": 13.5 = 1.0mm.

0\, Lip of oil seal: Grease (G2-L1)

LO7CRO043

5. Idler gear
1) Press fit bearing (31) on gear (29).
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

2) Press fit gear and bearing (29) on shaft (53).
Insert the gear and bearing up to the mid-
dle.

« Assemble bearing (30) for the 1st and 3rd
clutch.

-
4 1{9PE96A

6. FORWARD-REVERSE clutch
1) Usingtool C, insert FORWARD-REVERSE clutch
(28) in housing, mesh FORWARD-REVERSE
gear with back idler gear (27) and assemble.

A Be careful not to get your fingers caught by the
gear.

2) Press fit idler gear (27) completely, then secure
with ring (26).
* Always assemble the ring and fit it securely
in the groove.

7. 1st-3rd speed, 2nd-4th speed clutches
1) Using tool B, insert 2nd and 4th speed clutch
(24) in housing, then move to output shaft side.
+ Do not fit the bearing at the bottom of the
clutch.
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

2) Using tool B, insert 1st and 3rd speed clutch
(25) in housing.
* Do not fit the bearing at the bottom of the
clutch completely.

3) When 1st speed gear (55) passes gear (56) of
2nd and 4th speed clutch, insert bearing of 2nd
and 4th speed clutch in housing.

4) Insert 1st and 3rd speed clutch (25) in bearing.

* Be careful that all gears are meshed when
inserting in the bearing.

* Be careful that gear (24) of the 2nd and 4th
clutch is meshed with the emergency drive
gear when assembling.

* [If the gears do not mesh properly, do not
try to force them in. Rotate the gears slight-
ly to mesh.

419F413
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

8. Sealring
1) Coat seal ring (61) and external circumference

of tool D with oil, and fit the seal ring with force

on tool D to the depth of dimension "X".

* "X'"=110 mm

* Exercise care not to fit the seal ring deeper
than dimension "X". The seal ring will be
expanded excessively otherwise.

* The expanded seal ring should be removed
from the lower side.

s\ Seal ring: Transmission oil

2)  Quickly fit seal rings (61 and 62) removed from
tool D on shaft (63).
* Fit a seal ring in the lower groove in the
shaft first.
* Be sure to use new seal rings.

3) Coat the internal periphery of tool E with oil,
and cause seal rings to fit it by moving it up
and down.

* After the seal rings are fitted, assure that
they are free of flaws.

s\ Seal rings: Transmission oil

Fitting
depth

Dim.

B61—» »)

x

B A

Q\_/ Lo7CZ036

LO7CZ037

LO7CZ038
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9. Pump gear
1) Press fit bearing (22) on shaft (21).
* Press fit the bearing completely.

419PE8Y

2) Press fit shaft and bearing (20) in housing.

* Insert the shaft until it is level with the
surface of the housing.

* If the bearing is fixed, the gear cannot be
inserted, so fix the bearing after inserting
the gear.

3) Insert gear (18) on shaft, then secure with ring

Q7).

10. Torque converter

Using eye bolts, raise rear housing (16), set in

mounting position on torque converter, then tighten

mounting bolts.

*  Align the holes of the mounting bolts and mesh
with the pump accessory gear properly when
installing.

« Blow in air to check that the oil holes are
aligned properly.

6——1 Mounting bolt: 11.5£1.0 kgm

- 419P687
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

11. Rear housing
1) Using tool A, raise housing (15), and assemble
to front housing (57). ’

* Be careful not to let the gasket sealant get
inside the case. Install to the case within 5
minutes of coating with gasket sealant.

*  Wait for at least one hour after assembling
before filling with oil.

* Remove pilot cap (58) of the torque con-
verter, and mesh the spline of the input
shaft correctly.

* Be careful not to damage the seal rings of
the shafts.

s\ Housing contact face: Gasket sealant

Q:; Mounting bolt of bearing cap: 7.0+0.5 kgm

2) Install pilot.
6— Housing mounting bolt: 11.5+0.5 kgm

12. 2nd-4th speed shaft, emergency pump covers
1) Fit O-ring (59) and install cover (13) of 2nd and
4th speed shaft.
2) Fit O-ring (60) and install emergency pump

cover (12).
* Be careful not to let the O-ring come out of
place.

s\ O-ring: Transmission oil

13. Pump, regulator valve
1) Set pump (9) in mounting position, then tighten
mounting bolts.
2) Set regulator valve (8) in mounting position,
then tighten mounting bolts.

6—— Mounting bolt: 6.8+0.7 kgm

SR

S

419P723F .
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14. Parking brake
Set parking brake (11) in mounting position, then
tighten mounting bolts of coupling and install cover
(10).
* Be careful not to damage the oil seal.

s\, Outside circumference of coupling: Trans-
mission oil

6: Mounting bolt of coupling: 27.5+4.0 kgm

15. Transmission control valve
1) Install guide pin in mount.
2) Raise transmission control valve (7), set in
mounting position, then tighten mounting bolts.

* Be careful to install the gasket in the right
direction.

* For the tightening torque and order of the
mounting bolts, see page 23-64 the section
under the bolts installing the transmission
valve.

16. Filter
1) Install oil filler (6).
* Install the rear coupling.
2) Install bracket (5), then install filter (4) to
bracket.

6—— Mounting bolt of bracket: 11.5+1.0 kgm

41 9P680

17. Hydraulic piping

Connect the following hydraulic piping.

® Hose (3) between transmission and power
master cylinder.

® Tube (2) between pump and filter.

® Hose (1) between filter and transmission valve.

® Tube between transmission control valve and
torque converter regulator valve.
* Install the hose without twisting or interfer-

ence.
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18. Adjustment of speedometer sensor T issi
1) Screw sensor (1A) until it contacts outside AN e
surface of gear (1B).
* Before installing the sensor, check that the
gear is at the outside surface compared
with the mounting surface.

2) Atfter sensor (1A) contacts gear (1B), turn in n (\
back 3/4 to 1 turn and secure with lock nut . [ ] i .
(10). : v
* Be careful that the outlet direction of the
sensor harness is not the opposite direction 3/4 - turn

to the sensor connector damp.

s\ Sensor thread: Adhesive (LT-2)

1A 1C

61 Sensor lock nut: 4+1 kgm 1B LO8CDO19
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CLUTCH PACK

DISASSEMBLY
Special tools
Part number Part name Qty

A 793-310-1300 | Stand 1
A4 793-310-1370 | Guide pin 5
Az 793-310-1330 | Plate 1
A3z 01541-1260 Nut 2
A4 793-310-1360 | Bar 2

FORWARD-REVERSE CLUTCH PACK

A When setting the clutch pack on the stand,
wipe off all oil to prevent the pack from slip-
ping, and be careful not to get your fingers

caught between the stand and the clutch pack.

* Set the pack on stand A with the FORWARD side at
the top.

1. Bearing
Using puller, remove bearing (1).

2. Spacer, FORWARD gear
Remove spacer (2), thrust bearing (3), needle
bearing (4), FORWARD gear (5) and thrust bearing

(6).

3. End plate
1) Install tool Az, tighten tool Az, and remove ring
7).
*  After removing the ring, remove tool Az.
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DISASSEMBLY AND ASSEMBLY

CLUTCH PACK

2) Remove end plate (8).

4. Clutch plate
Remove plate (9), disc (10) and spring (11) from
housing.

5. Piston
Blow in air through oil hole on FORWARD side of
shaft, and remove piston (12).
* [If the piston is at an angle and cannot be
removed, push the piston in and try again.
* Do not force the piston out. This will damage
the inside of the cylinder.

6. Bearing
* Set the pack with the REVERSE side at the top.
Using puller, remove gear (13) and bearing

(14).

7. REVERSE gear
Remove washer (15), thrust bearing (16), needle
bearing (17), REVERSE gear (13) and thrust bearing
(19).
* Repeat steps 3 to 5 used for the FORWARD
clutch to disassemble the REVERSE clutch.

23-44




https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY : CLUTCH PACK
8. Shatft, cylinder 77 75
1) Remove shaft (74). ¢ *—l—*
2) Remove snap ring (75) and remove cylinder Y
(76) from housing (77). i H
* Suitably mark the cylinder for identification
of forward side or reverse side. [ L
x Carry out disassembly there after in the \\
manner equal to what is described in steps [ |
3 - 5 of the procedure on the forward side. @

)
O O

S [ -\
1

N
NI

Bs

T
C

L1OBMOO1
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1ST-3RD SPEED CLUTCH PACK

* Set the pack on stand A with the 1st speed side at
the top.

1. Idler gear
Fit puller on idler gear (20), then remove bearing
(21) and spacer (22) together with idler gear.

419P737

2. 1ist gear
Remove thrust washer (23), 1st gear (24) and
needle bearing (25).

3. End plate
1) Install tool Az, tighten tool Az, and remove ring
(26).
* After removing the ring, remove tool Aa.

2) Remove end plate (27).
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DISASSEMBLY AND ASSEMBLY

CLUTCH PACK

4. Clutch plate
1) Remove plate (28), disc (29) and spring (30)
from housing.
2) Remove thrust washer (31).

5. Piston
Blow in air through oil hole on REVERSE side of
shaft, and remove piston (32).
* If the piston is at an angle and cannot be
removed, push the piston in and try again.
* Do not force the piston out. This will damage
the inside of the cylinder.

6. Bearing

Set the pack with the 3rd speed side at the top.

Using puller, remove bearing (33).

7. 3rd gear
Remove washer (34), thrust bearing (35), needle
bearing (36), 3rd gear (37) and thrust bearing (38).
* Repeat steps 3 to 5 used for the 1st clutch to
disassemble the 3rd clutch.

-

N
|
S
N
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2ND-4TH SPEED CLUTCH PACK

* Set the pack on stand A with the 4th speed side at
the top.

1. Idler gear
Fit puller on idler gear (39), then remove bearing
(40) together with idler gear.
+ Set a block between the housing and stand,
and adjust the height of the stand.

2. A4th gear
Remove thrust bearing (41), 4th gear (42) and
needle bearing (43).

= 419P747

3. End plate
1) Install tool Ag, tighten tool Az, and remove ring
(44).
* After removing the ring, remove tool Ax.

2) Remove end plate (45).

419pP729.
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4. Clutch plate
Remove plate (46), disc (47) and spring (48) from
housing.

5. Piston
Blow in air through oil hole on 4th speed side of
shaft, and remove piston (49).
* If the piston is at an angle and cannot be
removed, push the piston in and try again.
* Do not force the piston out. This will damage
the inside of the cylinder.

6. Idler gear
* Set the pack on stand A with the 2nd speed
side at the top. Fit puller on idler gear (50), then
remove bearing (51) together with idler gear.
*  When fitting the puller, put the plate in contact
with the center.

-

7. 2nd gear . o \\\\: '
Remove thrust bearing (52), needle bearing (53), \ L .
2nd gear (54) and thrust bearing (55). . \\ .
* Repeat steps 3 to 5 used for the 4th clutch to . L

disassemble the 2nd clutch.
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DISASSEMBLY AND ASSEMBLY

CLUTCH PACK

ASSEMBLY
Special tools
Part number Part name Q'ty

A 793-310-1300 | Stand 1
Aq 793-310-1370 | Guide pin 5
Az | 793-310-1330 | Plate 1
Az 01541-1260 Nut 2
Ag 793-310-1360 | Bar 2

FORWARD-REVERSE CLUTCH PACK

A

* Set

When setting the clutch pack on the stand,
wipe off all oil to prevent the pack from slip-
ping, and be careful not to get your fingers
caught between the stand and the clutch pack.

the shaft and housing on stand A with the

REVERSE side at the top.

1. Sha
1)

2)

23-50

ft, cylinder

Fit cylinder (76) in housing (77) and fix with

snap ring (75).

Fit shait (74).

* Assure that the snap ring is positively fitted
in the groove.

+ Match marking for forward side or reverse
side.

419P754
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2. Clutch plate

insert tool Ay in housing, then assemble plate (57),

disc (58) and spring (59) in turn.

* Soak plate (57) in clean transmission oil for at
least two minutes before assembling.

* Be careful not to let spring (59) and plate (57)
catch on each other.

* Do not let the plate or spring catch in the ring
groove of the clutch housing when assembling.

3. End plate
1) Install tool Az and tighten tool Az to push in end
plate (60).

2) Assemble ring (61), then remove tool Ao.
* Check that ring (61) is fitted securely in the
groove.
* Check that disc (58) rotates smoothly by
hand.

4. Thrust bearing
Install thrust bearing (19).

5. REVERSE gear .
Using a screwdriver, align spline groove inside plate
and install gear (13).

» If the spline of the gear cannot be aligned,
rotate the gear lightly. Never try to force the
gear into position.

6. Bearings
Install needle bearing (17) and thrust bearing (16).
% Check that the end face of the thrust bearing is
level with or below the stepped part of the

shaft.
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7. Bearing
Assemble washer (15), then press fit bearing (14).
* Press fit completely so that washer (15) is in
close contact with the stepped part of the shaft,
and bearing (14).

_

*  After press fitting the bearing, check that clear-
ance ‘a’ between thrust bearing and washer
is within the standard range.

‘a’ = 0.07 - 0.74 mm

8. FORWARD piston
1) Turn over clutch pack.

A When turning over the clutch pack, be careful
not to get your fingers caught between the
stand and clutch pack.

2) Assemble piston (12) in same way as for RE-
VERSE piston.

LS\ Siiding surface of piston seal: Transmission
oil

9. Clutch plate
Insert tool A1 in housing, then assemble plate (9),
and disc (10) and spring (11).
* Assemble in the same way as for the REVERSE
side.
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10. End plate
~ 1) Install tool Az and tighten tool Az to push in end
plate (8).
2) Assemble ring (7), then remove tool Az.
* Assemble in the same way as for the RE-
VERSE side.

11. Thrust bearing
Install thrust bearing (6).

12. FORWARD gear
Install FORWARD gear (5).
* Assemble in the same way as for the REVERSE
side.

13. Bearing
Install needle bearing (4).

14. Spacer
Assemble thrust bearing (3), then assemble spacer
@).

* Check that the end face of the thrust race of
the thrust bearing is level with or below the
stepped part of the shaft.
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15. Bearing
Press fit bearing (1).
* Press fit completely so that spacer is in close
contact with the stepped part of the shaft, and
bearing (1).

*  After press fitting the bearing, check that clear-
ance ‘b’ between the thrust bearing and the
spacer is within the standard range. v
'’ = 0.04 - 1.17 mm b 1

— T
1t
i1

419F415

16. Clutch pack operation test
Blow in compressed air through the oil hole in the
shaft and check the operation of each clutch.
* If the gear on the side where the air is blown in
is held in place, the clutch is working normally.

=
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1ST-3RD SPEED CLUTCH PACK

A When setting the clutch pack on the stand,
wipe off all oil to prevent the pack from slip-
ping, and be careful not to get your fingers

caught between the stand and the clutch pack.

* Set the shaft and housing on tool A with
the 3rd speed side at the top.

1. 3rd speed piston
install 3rd speed piston (62).
* Be careful not to damage the piston seal.
* Check that the spring pin is not protruding from
the circumference of the shaft.

s\, Sliding surface of piston seal: Transmission
oil

2. Clutch plate

Assemble plate (63), disc (64) and spring (65) in

turn.

* Soak plate (63) in clean transmission oil for at
least two minutes before assembling.

* Be careful not to let spring (65) and plate (63)
catch on each other.

* Do not let plate (63) or spring catch in the ring
groove of the clutch housing when assembling.

3. End plate
1) Install tool Az and tighten tool Az to push in end
plate (66).
2) Assemble ring (67), then remove tool Ax.
* Check that ring (67) is fitted securely in the
groove.
% Check that the disc rotates smoothly by
hand.

3) Install thrust bearing (38). : _ \\
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DISASSEMBLY AND ASSEMBLY CLUTCH PACK

4. 3rd gear
Install 3rd gear (37), then install needle bearing (36).
* If the spline of the gear cannot be aligned,
rotate the gear lightly. Never try to force the
gear into position.
* Assemble the lower needle bearing first.

5. Bearings

Install thrust bearing (35) and washer (34), then

press fit bearing (33).

* Check that the end face of the thrust bearing is
level with or below the stepped part of the
shaft.

* Press fit completely so that the washer is in
close contact with the stepped part of the shaft,
and bearing (33).

*  After press fitting the bearing, check that clear-
ance ‘d’ between the thrust bearing and the
washer is within the standard range.

‘d" = 0.03 - 0.70 mm

=Ty

419F416

6. 1st speed piston
1} Turn over clutch pack.

A When turning over the clutch pack, be careful
not to get your fingers caught between the
stand and clutch pack.

2) Assemble piston (32) in same way as for 1st
speed piston.

<o Sliding surface of piston seal: Transmission
oil

3) Install thrust washer (31).

23-56



https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY CLUTCH PACK

7. Clutch plate
Assemble plate (28), disc (29) and spring (30) in
turn.
* Assemble in the same way as for the 3rd speed
side.

8. End plate
1) Install tool Az and tighten tool Az to push in end
plate (27).
2) Assemble ring (26), then remove tool Az and

* . Assemble in the same way as for the 3rd

speed side.
418P778 ‘

9. 1stgear

Install 1st gear (24), then assemble needle bearing

(25).

* Assemble in the same way as for the 3rd speed

side.

10. Idler gear

Assemble thrust washer (23), then assemble idler
gear (20).

4:19P780
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11. Bearing
Assemble spacer (22), then assemble bearing (21).

*

*

Assemble the spacer with the spline side at the
bottom.

After press fitting the bearing, check that clear-
ance 'c' between the washer and the gear is
within the standard range.

‘¢’ = 0.04 - 1.04 mm

12. Clutch pack operation test
Blow in compressed air through the oil hole in the
shaft and check the operation of each clutch.

*

23-58

If the gear on the side where the air is blown in
is held in place, the clutch is working normally.

CLUTCH PACK
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2ND-4TH SPEED CLUTCH PACK

A When setting the clutch pack on the stand,
wipe off all oil to prevent the pack from slip-
ping, and be careful not to get your fingers

caught between the stand and the clutch pack.

* Set the shaft and housing on tool A with
the 2nd speed side at the top.

1. 2nd speed piston
Install 2nd speed piston (68).
* Be careful not to damage the piston seal.
% Check that the spring pin is not protruding from
the circumference of the shaft.

419P784

2. Clutch plate

Assemble plate (69), disc (70) and spring (71) in

turn,

* Soak plate (69) in clean transmission oil for at
least two minutes before assembling.

* Be careful not to let spring (71) and plate (69)
catch on each other.

* Do not let plate or spring catch in the ring
groove of the clutch housing when assembling.

3. End plate
1) Install tool Az and tighten tool Az to push in end
plate (72).

2) Assemble ring (73), then remove tool A,.
* Check that ring (73) is fitted securely in the
groove.
% Check that the disc rotates smoothly by
hand.
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4. Thrust bearing
Install thrust bearing (55).

5. 2nd speed gear
Install 2nd gear (54), then assemble needle bearing
(53).
* [f the spline of the gear cannot be aligned,
rotate the gear lightly. Never try to force the
gear into position.

6. Thrust bearing
Install thrust bearing (52).
* Check that the end face of the thrust bearing is
level with or below the stepped part of the
shaft.

7. Bearing
Assemble idler gear (50), then press fit bearing (51).
* After press fitting the bearing, check that clear-
ance ‘¢’ between the thrust bearing and the
idler gear is within the standard range.
‘e’ = 0.04 - 0.71 mm

~

A X
|

A\ q

419F418 -

T
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DISASSEMBLY AND ASSEMBLY CLUTCH PACK

8. 4th speed piston
1) Turn over clutch pack.

A When turning over the clutch pack, be careful
not to get your fingers caught between the
stand and clutch pack.

+ Put a block on top of the stand.
2) Assemble piston (49) in same way as for 2nd
speed piston.

+<\o Sliding surface of piston seal: Transmission
oil

9. Clutch plate
Assemble plate (46), disc (47) and spring (48).
* Assembie in the same way as for the 2nd speed
side.

10. End plate
1) Install tool Az and tighten tool Az to push in end
plate (45).
2) Assemble ring (44), then remove tool Ay.
* Assemble in the same way as for the 2nd
speed side.

11. Thrust bearing
Install thrust bearing (41).
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12. 4th gear
1) Assemble in same way as for 2nd speed side.
2) Install 4th gear (42), then assemble needle
bearing (43).
* Assemble the needle bearing at the bottom
first.

13. Thrust bearing
Assemble thrust bearing (41).
* Check that the end face of the thrust bearing is
level with or below the stepped part of the
shaft.

14. Bearing
Install idler gear (39), then press fit bearing (40).
* Press fit completely so that the idler gear is in
close contact with the stepped part of the shaft,
and bearing (40).

*  After press fitting the bearing, check that clear-
ance 'f' between the thrust bearing and the
spacer is within the standard range.

‘f = 0.10 - 1.23 mm

H

i

i

.ﬁ
H

419F 419 . : “

15. Clutch pack operation test
Blow in compressed air through the oil hole in the
shaft and check the operation of each clutch.
* [f the gear on the side where the air is blown in
is held in place, the clutch is working normally.

-
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TRANSMISSION CONTROL VALVE

TRANSMISSION CONTROL VALVE
REMOVAL

A Park the machine on level ground, set the

safety bar on the frame, ground the bucket,
shut down the engine, apply the parking brake
and place blocks under the tires.

A Open the engine hood and lock it.

® Remove hydraulic tank side cover and transmission

1.

oil filler cover.

Draining oil

Remove drain plug (1) and drain oil from transmis-
sion case.

[

¢ Transmission oil: 30¢

2. Hydraulic piping

1) Remove transmission oil filler tube (2).
2) Remove tube (3) between transmission and
torque converter charging pump.
3) Disconnect the following hydraulic piping from
transmission control valve.
® Tube (4) between transmission control
valve and torque converter regulator valve.
® Tube (5) between transmission control
valve and torque converter regulator valve.
® Hose (6) between torque converter oil filter
and transmission control valve.
* Remove clamp support of hose (7).
® Hose (8) between transmission control
valve and oil cooler.
* Remove the elbow of hose (5).
Electric wiring
Disconnect wiring (9) of transmission solenoid valve
from connector.
*  When removing the wiring connector, be careful
not to damage or deform the thread case.
Transmission control valve
Sling transmission control valve, remove mounting
bolts, then lower and remove from under the ma-
chine.

A There is little space, so be careful when work-

ing.

* When installing the lifting tool, avoid the con-
nectors and fit securely to the valve itself.

‘A Transmission control valve: 48 kg

w}«% &

418P404

4:18P407
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INSTALLATION

1. Transmission control valve
Set transmission control valve in mounting position,
then tighten mounting bolts.
* For the tightening torque and order of the
mounting bolts, see page 23-58, the section
under the bolts installing the transmission valve.

2. Electric wiring
Connect wiring (9) of transmission solenoid valve to
connector.
* When installing the wiring connector, be careful
not to deform the thread case.

3. Hydraulic piping
1) Connect the foliowing hydraulic piping to trans-
mission control valve.
® Hose (8) between transmission control
valve and oil cooler.
® Hose cap width across the flat: 41 mm
o Hose (6) between torque converter oil filter
and transmission control valve.
® Hose cap width across the flat: 36 mm
* Mount clamp support of hose (7) to
transmission.
® Tube (5) between transmission control
valve and torque converter regulator valve. e
o Tube (4) between transmission control ‘ 418P407
valve and torque converter regulator valve. '
® Tube nut width across the flat: 36 mm
2) Install tube (3) between transmission and
torque converter charging pump.
3) Install transmission oil filler tube (2).

418P404
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4, Refilling with oil
Tighten drain plug and add transmission oil through
oil filler (11) to the specified level.

[} « . .
¢ i il:
, Transmission oil: 302

® |Install the hydraulic tank side cover and trans-
mission oll filler cover.

Transmission valve mounting bolts

* Tighten the bolts installing the transmission valve in
the order indicated in the picture below to avoid the
valve body from being distorted.

* Torque down by two steps.
First step 1.5+0.5 kgm
Secdnd step  3.5+0.5 kgm

©@§E

o LO7EMO033
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Disassembly of Transmission Control Valve

=
Oooo oo

2%

g

LO7EDO22
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION CONTROL VALVE

1.

Separating
Remove the mounting bolts, separate the unit into
upper valve (1) and lower valve {2) and remove
gasket (3).

Disassembly of upper valve

1)

2)
3)

5)
6)

7)

8)

Remove cover (4) with its mounting bolts
removed, and then remove gasket (5), pilot
valve (6), priority spring (7), quick return valve
ass)’y (8), accumulator piston (9) and spring
(10).

Remove sleeve (11) from the quick return valve
ass’y and then remove spring (12) and ball (13).
Remove plug (14) from sleeve (11).

Remove cover (15) with its mounting bolts
removed, and then remove gasket (16), (main
regulator vaive (17), spring (18), priority valve
(19), modulating valve ass’y (20), accumulator
shaft (21) and springs (22 and 23).

Remove load pistons (24 and 25) from main
regulator valve (17) and priority valve (19).
Remove plug (26) from modulating valve ass'’y
(20) and then remove retainer (27), springs (28
and 29}, sleeve (30) and O-ring (31).

Remove nut (32) and washer (33) from cover
(15) and then remove adjust screw (34) and
O-ring (35).

Remove plug (36) and main orifice (37) from
upper valve (1).

Disassembly of lower valve

1)

3)
4)
5)
6)

Remove solenoid valve ass’y (38) with its
mounting bolts removed, and then remove
gasket, spring (39), retainer (40), spring (41)
and sleeve (42).

Remove cover (43) with its mounting bolts
removed, and then remove gasket (44), torque
converter regulator valve (45), shim (46), spring
(41A), sleeve (42A), forward-reverse selector
valve (47), H-L selector valve (48), range selec-
tor valve (49), spring (50) and spacer (51).
Remove pilot filter (52) and O-ring (53) with the
mounting bolt removed.

Remove plug (54) from forward-reverse selector
valve (47).

Remove plug (55) from lower valve (2) and
cover (43).

Remove orifice (56) from lower valve (2).
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Assembly of Transmission Control Valve
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TRANSMISSION CONTROL VALVE

1. Assembly of lower valve
1) Fit orifice (56) to lower valve (2).

* Turn in the orifice until it clears the body by

2 mm or longer.
2) Fit plug (55) to lower valve (2) and cover (43).

s\ Plug: Sealer (LG-1 or LG-5)

Sealing agent

] ’ coating parts
:

..........

LO7CRO30

3) Fit plug (54) to forward-reverse selector valve

4) Fit O-ring (53) to pilot filter (52) and mount the
pilot filter in position by tightening its mounting
bolt.

61 Mounting.boit: 7.0+0.5 kgm

5) Fit H-L selector valve (48), range selector valve
(49), spacer (51), spring (50), forward-reverse
selector valve (47), sleeve (43A), spring (41A),
shim (46) and torque converter regulator valve
(45), and then mount cover (43) with gasket
(44) suitably fitted in position.

66— Mounting bolts: 7.0+£0.5 kgm

6) Fit sleeve (42), spring (41), retainer (40) and
spring (39), and mount solenoid vaive ass'y (38)
to lower valve (2) with gasket suitably fitted in
position.

2. Assembly of upper valve
1) Fit plug (36) and main orifice (37) to upper valve
(1).
* Turn in the orifice until it clears the body by 2
mm or longer.

+<N\  Plug: Sealer (LG-1 or LG-5)

2) Fit adjusting screw (34) together with O-ring (35)
to cover (15) and also fit washer (33) and nut (32)
to cover (15).
* See "Testing and Adjusting Volume" for the
adjusting procedure.
3) Fit plug (26) to modulating valve ass’y (20); fit O-
ring (31) to sleeve (30) and then fit springs (28
and 29) and retainer (27).

4) Fit load pistons (24 and 25) to main regulator
valve (17) and priority valve (19).

5) Fit springs (22 and 23), accumulator shaft (21),
modulating valve ass’y (20), priority valve (19),
spring (18) and main regulator valve (17) to cover
(15); and then mount cover (15) with gasket (16)
suitably fitted in position.

2o

Mounting bolts: 7.0+0.5 kgm

6) Fit plug (14) to sleeve (11), set ball (13) and
spring (12) to quick return valve (8) and then
mount sleeve (11).

7) Fit spring (10), accumulator piston (9), quick
return valve ass’y (8), priority spring (7) and pilot
valve (6) to cover (4). Then mount cover (4) with
gasket (5) suitably fitted in position.

(2N —

Mounting bolts: 7.0+0.5 kgm

3. Connecting
Connect lower valve (2) and upper valve (1) together
with gasket (3) suitably fitted in position.

2 y—

Mounting bolts: 3.2+0.5 kgm
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TRANSMISSION SOLENOID VALVE

(Electrical control transmission type)

»«\
L

T,
—
N
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3 i
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.
\

: LO7EMO34
DISASSEMBLY ASSEMBLY

1. Remove mounting bolts from solenoid valve body 1.  Fit plug (10) to solenoid valve body (1).
(1) and then remove solenoid (2), plate (3) and clip

(4). <\~ Plug: Sealer (LG-1 or LG-5)
2. Remove lock plate (5) and then remove emergency
manual spool (6) and O-ring (7). 2.  Fit orifice (8) and O-ring (7) to emergency manual
1) Remove orifice (8) from emergency manual spool (6), and fix them up by lock plate (5).
spoal (6). 1) Mount plate (9).
2) Remove plate (9). 3.  Fit plate (38) and clip (4) to solenoid (2), and

mount solenoid (2) to valve body (1) by bolts.
3. Remove plug (10) from solenoid valve body (1).

G——  Mounting bolts: 7.0+0.5 kgm

Sealing agent
coating parts

..... /
67mm (| 2-3mm

LO7CRO30
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DRIVE SHAFT
DISASSEMBLY

1. Front drive shaft
1) Remove coupling and tube (1).
* Make match marks “a" before removing so
that the direction of the coupling does not
change.

2) Loosen bolt (2), then remove coupling (3) and
retainer.

* Make match marks before removing so that

direction of the coupling does not change.

3) Using a press, remove flange bearing (4).

419P807

2. Center drive shaft, rear drive shaft
* Follow the procedure in 1. Front drive shaft
Step 1).

418P413

423P928
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DISASSEMBLY AND ASSEMBLY

DRIVE SHAFT

3. Spider, bearing
1) Remove seal and bearing caps (5).

2) Remove ring (7) of spider (10) and bearing (6),
then tap with plastic hammer to remove spider
and bearing.

* Repeat the same procedure for the front,
center and rear drive shafts.

23-72
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ASSEMBLY

1. Spider, bearing
1) Set spider (10) and bearing (6) in mounting
position, assemble ring (7), then install.
* Assemble so that the grease nipples face in
the same direction.
* Repeat the same procedure for the front,
center and rear drive shafts.

2) Install bearing cap (5).
« Check that there is a bearing and Detling
washer inside the bearing cap.

+< 7\, Bearing cap: Grease (G2-L1)

* If the spider and bearing cap are worn,
replace the spider and bearing.

* Heat will damage the bearing, so do not
weld strap (8) of the cap.

2. Front drive shaft
1) Press fit flange bearing (4).
+ Do not hit the flange bearing directly with a
hammer.

2) Align match marks, install coupling (3) and
retainer (9), then tighten mounting bolt (2).

+ Tighten the bolts to the specified tightening
torque after installing on the machine.

s8N\, Spline: Grease (G2-L1)

6 — Mounting bolt : 28.5+3.0 kgm

419P812
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3) Align match marks and install coupling and
tube (1).
* Check that the couplings are facing in the
same direction.
* If the spline is worn, replace the whole
drive shaft assembly.

s\, Spline: Grease (G2-L1)

3. Center drive shaft, rear drive shaft
* Follow the procedure in 1. Front drive shaft
Step 3).

423P928

418P413
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FRONT AXLE
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the work

equipment to the ground and stop the engine.

Then apply the parking brake and put blocks

under the wheels to prevent the machine from
moving.

1. Jack up machine, and put blocks (© under front

frame.

x Use the bucket to raise the front frame, and ‘ 418P414
insert the block when the tires are slightly off
the ground.

2. Tire, wheel
Sling tire and wheel (1), remove mounting bolts,
then lift off.

Tire, wheel: 225 kg

3. Front drive shaft
Disconnect front drive shaft (2).

A Front drive shaft: 20 kg

4, Axle
1) Disconnect brake tube (3).
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2) Using jack and hoist, sling axle (4), then re-
move mounting bolts and lower axle.
* Use the jack to adjust the height when
removing the mounting bolt.

Axle: 460 kg

’ ) 418P418

3) Pull out axie assembly from machine.
* Use the jack and hoist.

419P8t9
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INSTALLATION

1. Axle
1) Insert axle under machine body.
* Use a hoist and jack to insert the axle.

2) Raise axle (4) with jack and hoist, set in mount-
ing position, then tighten mounting bolts (5).
* Use the bolts as guides to align with the
mounting position.
& Mounting bolt width across the flat: 36 mm

6 Mounting bolt: 69+7.0 kgm

3) Connect brake tube (3). .
* Be careful not to tighten the tube too much.

6 — Tightening torque of tube nut: 1.2+0.3 kgm

2. Front drive shaft
Connect front drive shaft (2).

6—— Drive shaft: 6.75+0.75 kgm
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3. Tire, wheel
Raise tire and wheel (1), set in mounting position,
then tighten the mounting bolts.
® Mounting bolt width across the flat: 36 mm

65— Mounting bolt: 94.5+10.5 kgm

4. Lowering machine to ground
Remove block @) from under front frame, and lower
machine to ground.
* Raise the front frame slightly with the bucket
and remove the block @).

418P414
5. Bleeding air from brakes

* For details of bleeding air, see SECTION 52,
TESTING AND ADJUSTING.
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REAR AXLE

REAR AXLE
REMOVAL

A Park the machine on level ground, set the
safety bar on the frame, lower the bucket to the
ground, shut down the engine, apply the park-

ing brake and place blocks under the tires.

1. Raise machine
1) Put blocks D between left and right rear axles
and rear frame.

2) Put blocks @ under rear frame and jack up
machine.

* Use garage jack to raise the rear frame, and
insert the blocks (@) when the tires are slightly off
the ground. .

2. Tire, wheel
Sling tire and wheel (1), remove mounting bolts,
then lift off.

Tire, wheel: 225 kg

S

418P420
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3. Rear drive shaft
Remove rear drive shaft (2).
+ Make match marks to show the mounting
position.

4. Brake hose, grease tubes
1) Disconnect brake hose (3).

2) Remove grease tube (4).

5. Axle
1) Secure pivot (5) to axle with wire.
« Fit the wire securely so that the pivot can-
not move.

.
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2) Sling one side of axle (6). Then, fit garage jack
under other side of axle housing and remove
mounting bolts.

* Adjust the height of the garage jack when
removing the mounting bolts.

* When removing the axle, the pivot side will
drop, therefore, remove the axle carefully.

Rear axle and pivot: 540 kg

A

M\- i w\\\\ (

3) Pull out axle assembly from machine.
* Use a hoist and jack.
*  After pulling the axle out from the machine
body, remove wire.

6. Rear pivot
1) Remove trunnion cap (7).
* If there is shim, check the number and
thickness of the shim, and keep in a safe
place.

2) Remove thrust washer (8), thrust plate (9), and
thrust washer (10).
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3) Lift off rear pivot (11).

+ Bo carsiul not 1o let the [fing toot sl SR R— \\\§
oo o &

4) Remove O-ring (12) and bushing (13) from
pivot (11).

12

418F260

7. Front pivot
Remove O-ring (15) and bushing (16) from pivot
(14).

418F 261
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REAR AXLE

INSTALLATION

1. Front pivot
1) Install O-ring (15) and bushing (16) to pivot
(14).
* Assemble the bushing with the chamfered
edge on the axle housing side.
* Install with the joint of the bushing at the
side.

s\, O-ring, bushing: Grease (G2-L1)

2. Rear pivot
1) Install O-ring (12) and bushing (13) to pivot
(11).
* Assemble the bushing with the chamfered
edge on the axle housing side.
* Install with the joint of the bushing at the
side.

s\, O-ring, bushing: Grease (G2-L1)

2) Raise pivot (11), insert in axle mount.
* Check that the O-ring is not caught.

3) Mount thrust washer (10) and thrust plate (9) on
axle mounting.
* Clean the contact surface of thrust washer
and thrust plate.
Assemble the thrust washer with the cham-
fered edge on the thrust plate side.

*
s Pivot mounting outer circumference:
Grease (G2-L1)

Mounting bolt: Adhesive (Loctite 262)

P

Mounting bolt: 11.5+1.0 kgm

[

_4 {8P433

2

N

.

.
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4) To make axle and pivot parallel, turn trunnion
cap back to front, and tighten 8 bolts uniformly.

G —— Mounting bolt: 7+1.0 kgm

*  First remove elbow for grease tube.

* Check that the clearance between the pivot
and trunnion cap is uniform.

+ Set in the mounting position on the ma-
chine with the trunnion cap turned back to
front.

3. Axle

Raise axle (6) with jack and hoist, set in mounting

position, then tighten mounting bolts.

* Use the bolts as guides to align with the mount-
ing position.

« Tighten the mounting bolts from the rear pivot
end, and tighten in three stages.

* After installing the axle assembly, remove the
wire.

* Mounting bolt width across the flat: 36 mm

66— Mounting bolt: 56+6 kgm

4. Adjusting shims at rear pivot
1) Measure clearance ‘a’ of trunnion cap (7) at
four locations diagonally, with depth microme-
ter, and calculate the average value.
« Clean the area that is to be measured.
* Standard value ‘a’: 19.85-20.0 mm

e

416F 256
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2) Install thrust washer (8) on rear pivot. Measure
dimension 'b’ at four locations diagonally with
depth micrometer and calculate the average
value.

* Clean the contact surface of thrust washer
and thrust plate.

« Clean the area that is to be measured.

o Relerence value ‘b’ 18.65-20.0 mm

« Insert thickness gauge between contact
surface of thrust washer and thrust plate
and circumference ‘¢’ to check that there
is no clearance.

* Calculate the clearance 't’ between con-
tact surface (t = a - b) of rear pivot and
trunnion cap. Then, select the number of
shims.

* Select the number of shims from the follow-
ing range.

* 1 shim thickness = 0.2 mm
t (measured value) Number of shims
mm
0 -0.07 1 shim
0.08-0.27 2 shims
0.28-0.47 3 shims

3) Install selected shims between rear pivot (11)
and trunnion cap (7), and install mounting bolts.
*  Fill trunnion cap with grease and mount.

<\ Trunnion cap: Grease (G2-L1)
G —— Mounting bolt: 11.5+1.0 kgm
* Assemble the thrust washers (8 and 10)

with chamfered edges *d’ on trunnion cap
(7) side.

j 218P4391
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5. Brake hose, grease tubes
1) Install grease tubes elbow (17).
2) Install grease tube (4).

418P440

3) Connect brake hose (3).
* Do not tighten the brake tube too much.

6. Rear drive shaft
Install rear drive shaft (2).
*  Align match marks and be careful to install with
the coupling facing in the correct direction.

6— Mounting boit: 6.75+0.75 kgm

7. Tire, wheel

Sling tire and wheel (1), set in mounting position,
then tighten mounting bolts.
¢ Mounting bolt, width across the flat: 36 mm

6—— Mounting bolt: 94.5+10.5 kgm
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8. Lowering machine to ground
1) Remove block @ from under rear frame, and
lower machine to ground.
* Raise the rear frame slightly with a jack and
remove the block @).

S —

2) Remove block (D from between left and right
axles and rear frame.

418P420

9. Bleeding air from brakes
* For details of bleeding air, see SECTION 52,
TESTING AND ADJUSTING.
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DIFFERENTIAL
DISASSEMBLY

1. Brake tube
Remove brake tube (1).

2. Differential cover
Remove bleeder screw (2), then remove differential
cover (3).
* Install the axle assembly to a stand.
* Remove the axle housing.

3. Cage
1) Screw in forcing screw, use guide bolt (4), then
remove cage (5).
* Check the number and thickness of the
shims, and keep in a safe place.
* Loosen the mounting bolts of the coupling.

Cage assembly: 20 kg

2) Remove O-ring from cage.

4, Brake piston
Screw in forcing screws at three places, raise
uniformly and remove piston (6).
* [f the piston O-ring is not damaged, it is also
possible to install the bleeder screw and blow
in air to remove the piston.
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5. Bearing casrier
Screw in forcing screws, raise uniformly and remove
bearing carrier (7). Remove square ring.
* Check the number and thickness of the shims,
and keep in a safe place.
* Keep the left and right bearing carriers sepa-
rately in sets.

6. Differential carrier
1) Lift off differential carrier assembly (9) from
housing (8).
« Be careful not to let the lifting tool slip out
of place when removing.

Differential carrier assembly: 40 kg

2) Remove mounting bolts, then remove bevel
gear (10).

* There is no dowel pin at the mating sur-
face.

3) Remove thrust washer (13) from differential
carrier, then remove side gear (14).

416P47 !

4i6P472
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4) Remove lock pin (15) and take out shatft (16),
then remove pinion gear (17).

« There is a spherical washer installed at the

15
pinion gear.
(Serial No.: .-) &f B

416P473 \Iﬁ

5) Remove side gear (18) and thrust washer (19).

416P474

7. Coupling

1) Remove mounting bolts (20), then remove
holder (21), coupling (22), and O-ring (23).

* Do not remove the protector which is press

fitted in the coupling, unless it is necessary.

: 416P475
20 21
|
—\r“'ﬁ/v 122
2) Remove oil seal (24). r‘ﬂ} [,], ') 03
. T |-24
R
416F260
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8. Pinion gear
1) Using a press, push out bevel pinion gear (25)
from cage, then remove bearing cone (26).

Press

2) Remove spacer (27) and bearing (28) from e
pinion gear (25). - P

3) Remove bearing cups (29 and 30) from cage
(5).

416P476
29
Ryl I g
£ )
¥ ]| s

RO S—

30 416F262
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ASSEMBLY
Special tools
Part number Part name Q'ty
793-510-1600 Mandrel 1
B 793-520-2200 Installer 3
793-605-1001 Brake tester 1 S
29
1. Pinion gear / )
1) Press fit bearing cone (28) in pinion gear (25), \ <
then assemble spacer (27). \/ / -5
* There must be no clearance at the contact T T
surface of any parts.
2) Press fit bearing cups (29 and 30) in cage (5).

Ii»&\_&L\F”

30 416F262

T

3) Assemble pinion gear (25) in cage (5), then

press fit bearing cone (26).

* Apply pressure to the bearing at the speci-
fied load, and rotate the cage to settle the
bearing.

Press load: 5 ton

s\ Bearing: Oil (axie oil)

Plate

* When rotating the cage at the specified
load, rotate lightly by hand. If the rotation is
not smooth, replace the bearing and spac-
er, and check that rotate lightly by hand
again.

%% 00
416F263
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4) Press fit oil seal (24) in cage (5).
* Assemble oil seal (24) evenly so that it has
the specified depth “t".
t =6+0.5 mm

<N\ Oil seal lip: Grease (G2-L1)

Pinion gear shaft: Grease (G2-L1)

P

2, Coupling
Install coupling (22), O-ring (23) and holder (21) to
pinion gear (25), then tighten mounting bolts.
* Tighten the mounting bolts temporarily. Tighten
them fully after completion of the assembly.
*  When inserting the coupling, be careful not to
damage the seal.

<"\ Mounting bolt: Adhesive (LT-2)

6—— Mounting bolt: 28.5+3.0 kgm

3. Differential carrier assembly
1) Install side gear (18) and thrust washer (19) to
differential carrier (12).

416P479

416F201

* Install thrust washer (19) correctly with the
groove in the carrier (12).
2) Install pinion gear (17) and shaft (16) to differ-
ential carrier (12), then insert lock pin (15).
* Install a spherical washer at the pinion
gear.

<\ Gears, shafts: Oil (axle oil)

416P480
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3) Assemble side gear (14) and thrust washer (13).

s\ Sliding surface of thrust washer: Oil (axle
oil)

4) Press fit bearing (11) on bevel gear (10).

5) Assemble bevel gear (10) in differential carrier
(12), then tighten mounting bolts.

+< o Mounting bolts: Adhesive (LT-2)

6— Mounting bolts: 28.5+3.0 kgm

* Coat the thrust washer with grease and
stick it to the bevel gear to prevent it from
falling off during installation.

*  Align the lock of the washer correctly with
the groove in the bevel gear.

* There is no dowel pin at the mating sur-
face.

4. Adjusting shim of cage
1) Assemble cage (5) without shims in differential
housing (8).

6—— Mounting bolts: 11.5+1.0 kgm

2) Insert measuring tool A in differential housing
(8), and measuring distance between end face
of bevel pinion gear and tool A with an inside
micrometer or a cylinder gauge.

+ When inserting tool A in the differential
housing, coat thinly with oil, and insert
straight without twisting.

23-94
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3) Selecting shim
t=C-(L+D/2
t:  Thickness of shim
A+a)-(B+Db
Measured value
Diameter of tool A
167.8
50.5
Deviation from dimension A
. Deviation from dimension B
+ Use measured value for distance A.
+ Shim thickness ‘t' should be within 0.5 -
1.9 mm.
The end face of the pinion gear is marked
with an electric pen as follows.

RDPOCO

o

Example:

MD Combination No. for bevel pinion gear
and bevel gear

+0.10 Distance "a" (mm)

(-0.01) Distance "b" (mm)

4) Remove cage.

5. Bearing carrier
Press fit bearing cups (32 and 33) in bearing carri-
ers (7 and 31).

+<\- Press fitting portion of bearing cup: Oil
(axle oil)

6. Adjusting bearing carrier shims
1) Raise differential carrier assembly (9), set in
mounting position, then install left and right
bearing carriers (7) temporarily.

« Assemble the differential carrier assembly
with the bevel gear on the right as seen
from the cage mount.

+ Assemble the bearing carrier and adjust
without the angle ring and shim.

e D |

(

L

416PA486!

L Pag7
§§41(-3 87,
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2) Tighten carrier (31) at differential carrier end to
specified tightening torque.

6 Mounting bolts: 11.5:1.0 kgm

3) Tighten (4) mounting bolts of carrier (7) at bevel
gear end.
+ Rotate the bevel gear and coat the bearing
with oil.

25\, Bearing: Oil (axle oil)

« To settle all the parts, rotate the bevel gear
when tightening.

6— Mounting bolts: 1.2 kgm

k 416P489

4) Loosen 4 mounting bolts at bevel gear end until
there is end play at bearing.
5) Tighten 4 mounting bolts uniformly again.

6—— Mounting bolts: 0.4 kgm
* When doing this, check that there is end

play at the bearing, and rotate the bevel
gear when tightening.

6) Using a feeler gauge at 2 places in groove of
bearing carrier (7) at bevel gear end, measure
clearances T1 and To.

7) Selecting shims
Shim thickness = (T1 + T2)/2+0.035 mm
* Combine the following shims to give the

necessary shim thickness.
0.07 mm, 0.20 mm, 0.30 mm, 0.80 mm

23-96
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8) Remove left and right bearing carriers (7), and
assemble selected shims (32).
« Rotate the bevel gear and tighten the
mounting bolts of the bearing carrier uni-
formly.

6 — Mounting bolts: 11.5+1.0 kgm

9) Using spring balance, measure preload of bevel
gear and check that it is within specified range.

* Preload: 0.75 - 2.4 kgm
« [If the preload is not within the specified
range, change the shim thickness to adjust.

7. Cage
1) Assemble O-ring (34) in bearing cage.

s\ O-ring: Oil (axle oil)

2) Install guide bolt, assemble shims (35) selected
in Step 4, and install cage (5).

6— Mounting bolts: 11.5+1.0 kgm

+« Cage mounting bolts: 8 pcs.

416P493
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8. Adjusting backlash
1) Measure backlash of bevel gear with a dial
gauge.

*

*

First, measure with all the shims inserted at
the bevel gear end.

Measure the backlash at three places
around the circumference of the bevel gear.
The variation between the measurements
must be within 0.1 mm.

2) To make backlash within specified range, move

23-98

some of shims from bevel gear side to opposite
side.
* When moving the shims, do not change the

total shim thickness. The total shim thick-
ness on the left and right must remain the
same.

Adjust the backlash as follows.

If the backlash is too LARGE, move shims
from B to A.

If the backlash is too SMALL, move shims
from A to B.

Shim
(A)
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9. Adjusting tooth contact
Coat face of 7 or 8 teeth of bevel pinion lightly with red lead (minimum). Hold the bevel gear by hand to act as
a brake, rotate the pinion gear forward and backward and inspect the pattern left on the teeth.

Tooth contact

Cause

Procedure for adjustment

The tooth contact pattern
should start from about 5
mm from the toe of the
bevel gear and cover about
50% of the length of the
tooth. It should be in the
center of the tooth height.

Adjust the pinion gear by adjusting the shims at the cage.
Adjust the bevel gear in the same way as when adjusting
backlash.

Bevel pinion gear is too far
from bevel gear.

1. Reduce shims at pinion gear to bring
closer to bevel gear.

2. Move bevel gear further away from pinion
gear and adijust backlash correctly.

S

t
1

)

20BF519

Bevel pinion gear is too

| close to bevel gear.

1. Increase shims at pinion gear to move
away from bevel gear.

2. Move bevel gear closer to pinion gear
and adjust backlash correctly.

.-

20BF520

Bevel gear is too close to
pinion gear.

1. Reduce shims at pinion gear to bring
closer to bevel gear.

2. Move bevel gear further away from pinion
gear and adjust backlash correctly.

-

t
1

=

20BF519

20BF518

Bevel gear is too far from
pinion gear.

1. Increase shims at pinion gear to move
away from bevel gear.

2. Move bevel gear closer to pinion gear A
and adjust backlash correctly. Ty
<=
R
\] 20BF520

* When adjusting the bevel gear, do not change the preload of the bearing. Adjust by moving shims between the
left and right. Always keep the same total thickness of shims.
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10. Bearing carrier

Remove bearing carrier (7), assemble Square-ring

(36), then install together with adjusted shims (36).

* Coat the Square-ring with grease, and be care-
ful not to let it fall when assembling.

*  When installing bearing carrier (7), the Square-
ring may fall out, so do not use a hammer to
install.

s\ Squarering: Grease (G2-L1)

6—— Mounting bolt: 11.5+1.0 kgm

11. Brake piston
1) Fit O-rings (37 and 38) securely in grooves of
brake piston (6) and bearing carrier (7).
* Coat the brake piston and piston mount
lightly with grease to prevent the O-ring
from twisting or breaking.

s\, Piston and piston mount surface: Oil (Axle
oil)

2) Install piston press fitting tool B to differential
housing, then tighten screws (39) uniformly to

press fit.
* Press fit the piston until it contacts the
housing.

* [f using a plastic hammer to tap in, be
careful not to damage the O-ring and pis-
ton.

12. Checking for leakage of brake oil
1) Install bleeder screw.
2) Tighten all screws (39) of piston press fitting
tool B completely, then turn back one turn.
3) Install tool C to brake tube mount (44), then
bleed air from inside cylinder.
4) Operate pump and raise pressure to 14
kg/cm?.
* After raising the pressure to 14 kg/cmZ,
leave for 5 minutes and check that the drop
in pressure is less than 3.5 kg/cmz.

23-100
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5) If the test shows that there is no leakage of oil,
raise pressure to 42 kg/cm?,

* After raising the pressure to 42 kg/cmz,
leave for 5 minutes and check that the drop
in pressure is less than 3.5 kg/cm*®.

* [f there is any leakage of oil, remove the
brake piston and check the O-ring for
damage, then reassemble.

* After checking for leakage of brake oil,
insert piston fully.

13. Coupling
Tighten mounting bolts of coupling (22).

+<\o Mounting bolt: Adhesive (LT-2)

6 Mounting bolt: 28.5+3.0 kgm

14. Differential cover - RE—

1) Install differential cover (3) on differential hous-

ing.

* Install a guide bolt in the mount hole of the

bleeder screw to prevent gasket sealant
from entering the hole.

s\, Cover contact surface: Gasket sealant
(Loctite 515)

6~ Mounting bolt: 11.5x1.0 kgm

416P499

2) Remove guide bolt and install bleeder screw
2).

« Check that there is no gasket sealant in the
screw hole when installing.
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AXLE HOUSING

AXLE HOUSING
DISASSEMBLY

1. Draining oil
Loosen drain plug (1) and drain oil from axle.

N
¢ Axle: 16¢

2. Differential cover
1) Remove bleeder screw (2), then remove differ-
ential cover (3).
2) Install axle on stand.

3. Axle housing
1) Sling axle housing (4), remove mounting bolts,
then lift off.
* Mark the housings to distinguish the left
and right axle housings.

2) Disconnect axle housing, then remove sun gear
shaft (5), brake disc (6) and brake inner ring
7).

« Be careful not to damage the face of the
brake disc.

Axle housing: 130 kg

23-102
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AXLE HOUSING

4. Brake outer ring
Remove brake outer ring (8).
+ Be careful not do damage the surface in con-
tact of the brake disc.
+ Pull out pin.

5. Planetary carrier
1) Remove snap ring (10) from axle shaft (9), then
pull out planetary carrier (11).
*+ When removing the planetary carrier, be
careful not to get your fingers caught be-
tween the pinion gears.

419F435

2) Extend tab of lock washer (12), remove lock nut
(13), then remove washer (14).

6. Axle shaft
1) Stand housing (4) on end, and raise about 20
mm.
2) Tap end face of axle shaft (9) with copper
hammer to remove shaft, then remove bearing.
* Pull the axle shaft out a short distance,
then remove part ‘a’ of oil seal (15) with
a screwdriver. This is to prevent bearing
(16) from damaging the oil seal.

41 3P886

——




https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY AXLE HOUSING
3) Remove bearing (16) and seal (15) from axle 16
shaft (9). |
Y
4—p> 9
7. Ring gear
Using a puller, raise ring gear (17) uniformly, then )
remove.
15
a
8. Axle housing —~__419Fa37
Remove bearing cups (18 and 19) from axle
housing (4). ﬂ
18 19 L L
—
- <17
2N —— ¢ Retainer
\/J/ | B Block
- G _Axle
419F438 Housing

419F439

9. Planetary carrier
1) Knock in spring pin (20).
* Be careful not to knock the spring pins in
too far.

20
Carrier 21

=S

419F440

23-104
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2) Using a press, remove shaft (21).

3) Remove spring pin (20) from shaft (21).

4) Remove pinion gear {(22) from planetary carrier
(11), then remove bearing cone (23), shim (24)
and ring (25).

* Repeat the above steps to.remove pinion
gears.

s

L

\

M /| 5P392
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ASSEMBLY
Special tools
Part number Part name Qty
A 793-520-1551 Seal support 1
B 793-520-1400 Nut wrench 1

1. Planetary carrier
1) Install bearing cone (23) on pinion gear (22),
then set in carrier (11).
* Insert ring (25) inside the planetary carrier
before installing.

2) Using a feeler gauge, measure clearance be-
tween carrier (11) and bearing cone (23), and
select shims (24) to bring clearance within
standard value.

Clearance: 0.029 - 0.45 mm
+ Decide the shim (24) thickness for each
gear separately.

3) Assemble selected shims and press fit shaft

(21).

*  Align the holes of the shaft and spring pin,
then knock in the spring pin untit it is level
with the carrier.

Press fitting force: 5 tons

+S\, Shaft: Axle oil

23-106
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DISASSEMBLY AND ASSEMBLY AXLE HOUSING

4) Tap end face of shaft and differential end of
gear (22) to push back bearing so that gear
can rotate smoothly.

* The gear must rotate smoothly.

2. Axle housing
Press fit bearing caps (18 and 19) in axle housing
(4).
* After press fitting cup, check that there is no
clearance at area 'a’.

+<\o Press fitting portion of cup: Axle oil

3. Ring gear
Press fit ring gear (17) in axle housing (4), then
knock in pin (26).
*  Align the pin hole when installing the ring gear.
* Cool ring gear (17) with dry ice at about -30°C
before press fitting.

4. Axle shaft
1) Assemble outer oil seal (28) to inner oil seal
27).
2) Using a press, press fit oil seal on axle shaft
9).
* Do not hit the seal with a hammer as the
seal may be deformed.

A\, Lip of outer oil seal: Axle oil 419F442
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DISASSEMBLY AND ASSEMBLY AXLE HOUSING

3) Set bearing (16) on press stand, and press fit

axle shaft (9).
* Be careful not to let the bearing slip out of
position.

+< N\ Press fitting portion of bearing: Axle oil

5. Housing
1) Stand shaft (9) on end, and install tool A.
* Adjust the height with the adjustment bolt
s0 that the top of tool A touches seal (15)
lightly with a uniform clearance.
* Secure tool A firmly so that it does not slip
out of position.

2) Raise housing (4) vertically and insert carefully

on shaft.
* Stop housing (4) before press fitting the oil
seal.

s\, Press fitting portion of oil seal: Axle oil

1
RN

3) Align housing (4) with press fitting portion of oil
seal and lower housing slowly.
* Use the weight of the housing to insert it.
*  After installing the housing, seal surfaces (a
and b) must be level. In addition, if there is
any clearance at ‘a’, the clearance must
be uniform.
4) Remove tool A.

419F444
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DISASSEMBLY AND ASSEMBLY AXLE HOUSING

5) Assemble bearing (29) on shaft, and rotat
housing by hand to settle bearing. »
* Press fit until the end play is 0.5 mm.

<\ Press fitting portion of bearing cone: Axle
oil

6. Adjusting end play
1) Install washer (14), lock washer (12), and nut
(13) on shaft.
* Align washer (14) with the groove of the
shaft when installing.

2) Rotate housing (4) by hand, and use tool B to
tighten lock nut (13) until shaft can no longer
be rotated by hand.

3) Loosen lock nut (13) until housing can be
rotated easily by hand.
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DISASSEMBLY AND ASSEMBLY AXLE HOUSING

4) Rotate shaft and tighten lock nut until standard
value is reached for end play.
End play: 0.025 - 0.200 mm
* Put the axle housing on its side. Install a
dial gauge to the housing and put the
probe in contact with the wheel mounting
surface.

s

5) After deciding the end play, bend tap of lock
washer (14) and fit in groove of lock nut (13).
* Bend the tab of the lock washer and fit it
securely in the groove of the lock nut.

P |

7. Planetary carrier
Align spline of axle shaft, install planetary carrier
(11), then secure with ring.
* Clean the shaft and planetary carrier spline
before assembling.
* Install the ring securely in the groove of the
shaft.

A When assembling the planetary carrier, be
careful not to get your fingers caught in the
gear.

3 ‘;:;\\\\\\\\\\\\\

8. Brake outer ring
Install brake outer ring (8) in axle housing.
*  Aligh the pin and the outer ring pin hole when
installing.
* Be careful not to damage the surface of the
brake outer ring.
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DISASSEMBLY AND ASSEMBLY

AXLE HOUSING

9. Axle housing
1) Install brake ring, brake disc (6) and sun gear
shaft (5) in differential housing.
« Check that there is no damage to the sur-
face of the brake ring.
% Soak the brake disc for at least two min-
utes in clean axle oil before installing.

2) Raise axle housing (4) horizontally, align spline
groove and pin hole, and install carefully.

* When installing, be careful not to let the
brake ring and disc slip out of position.

« Clean all grease and oil from the surface of
the axle housing and differential housing,
and coat with a continuous film of gasket
sealant.

+\, Housing contact surface: Gasket sealant
(Loctite 515)

6— Mounting bolt of housing: 28.56£3.0 kgm

10. Differential cover
1) Knock pin into differential housing, then install

differential cover (3).

* Coat with a continuous film of gasket seal-
ant.

+ Be careful not to get any gasket sealant in
the mounting hole of the bleeder screw
when installing.

Cover contact surface: Gasket sealant
(Loctite 515)

P

6~ Mounting bolt of cover: 11.5+1.0 kgm

2) Install bleeder screw (2).

11. Refilling with oil
Tighten drain plug and add axle oil through oil filler
(31) to the specified level.

W Axle oil: 16¢

419PS03
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MAINTENANCE STANDARD ENGINE AND TRANSMISSION MOUNT

ENGINE AND TRANSMISSION MOUNT

zw
Py u|

28.25 t 3.25kgm

/

e

; : N

Section A-A

i N
|
\p |
Eﬁ%gn ) LL/‘ -
o g h
\

~
H

\ —J Section BB
2.5 ¢ 0.5kgm —TI| =

< l
6 e

14.25 £ 2.25kgm | J |
i > BH QE,
45: U.Skgm/
View Z Section C-C L1ZADOS1
Unit: mm
No. Check item Criteria Remedy
1 Clearance between transmission bracket and adjustment bolt 1-3 Adjust
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TORQUE CONVERTER CHARGING PUMP

TORQUE CONVERTER CHARGING PUMP

e Model SAL(2)-032
e Model SAL(2)-025

Torque converter

Section A-A

Directional clutch

, charging pump lubricating pump ,
' SAL (2)-032 SAL (2)-025 '
419F126
Unit: mm
No. Check item Criteria Remedy

; Clearance between gear Standard clearance Clearance limit

case and side plate, gear 0.10-0.15 0.19

Clearance between inside

diameter of plain bearing
2 and outside diameter of 0.06-0.125 0.20 Replace

gear shaft

Standard size Tolerance
3 Insertion depth of pin 0
12 05

Rotating torque of spline )
4 shaft 0.5-1.5 kgm
5 Tightening torque of bolt 11.5£1.0 kgm Retighten

. Discharge Standard Repair limit
Model Re:rolutlon pressure discharge discharge
pm) (kg/em2) | (¢/min) (&/min)
Discharge (Front)
(SAE10W-CD, 45-55°C) SAL(2)-032 3000 210 88 82
(Rear)
SAL(2)-025 3000 210 72 66
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MAINTENANCE STANDARD

TORQUE CONVERTER

TORQUE CONVERTER

| _—
418F081
Unit: mm
No. Check item Criteria Remedy
Standard s
size Tolerance Repair limit
1 Outside diameter of pilot 0.010
52 -0.040 51.75 Repair
chrome
Inside diameter of retainer +0.040 plating or
2 (Seal ring contact surface) 100 0 100.5 replace
Inside diameter of sleeve +0.050
3 (Seal ring contact surface) 50 0 501
; Width 3 2.7
4 Wear of seal ring Thickness 4 36 Replace
5 Sggrlash between PTO drive gear and driven 0.169-0.393 Replace
6 Tightening torque of pump mounting bolt 3.2+0.3 kgm
7 | Tightening torque of pilot mounting bolt 7.0£0.5 kgm Retighten
8 Tightening torque of gear retainer mounting bolt 7.0+£0.5 kgm
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MAINTENANCE STANDARD TORQUE CONVERTER
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MAINTENANCE STANDARD TRANSMISSION

TRANSMISSION

24

217

Section C—C

Section E—E

Section D—D

U41801122
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MAINTENANCE STANDARD

TRANSMISSION

Unit: mm
No. Check item Criteria Remedy
Star)dard Tolerance Standard Cle'aragnce
; | Clearance between idle shaft and size Shaft Hole | clearance limit
bearin
g &0 0 0 0.015-
-0.012 -0.015 -0.012
2 Clearance between idle gear 110 0 -0.012 | -0.042-
bearing -0.015 -0.042 0.005
3 Clearance between pump drive 45 +0.013 0 -0.025-
shaft and bearing +0.012 -0.012 | -0.002
4 Clearance between pump drive 85 0 +0.022 | -0.013-
gear bearing and housing -0.015 -0.013 0.037
5 Clearance between pump drive 45 +0.013 0 -0.025-
shaft and bearing +0.002 -0.012 | -0.002
6 Clearance between pump drive 100 0 +0.022 | -0.013-
gear bearing and housing -0.015 -0.013 0.037
7 Clearance between output shatt oil 100 +0.170 | +0.054 | -0.170-
seal and housing +0.080 0 -0.026
8 Clearance between output shatt oil 100 +0.170 | +0.054 | -0.170-
seal and housing +0.080 0 -0.026
g | Clearance between output shaft 110 0 -0.015 | -0.04- Replace
bearing and housing -0.015 -0.040 0
10 Clearance between output shaft 60 +0.035 0 -0.05-
and bearing +0.015 -0.015 | -0.015
11 Clearance between output shaft 110 0 -0.015 | -0.04-
bearing and housing -0.015 -0.040 0
12 Clearance between output shaft 60 +0.035 0 -0.05-
and bearing +0.015 -0.015 | -0.015
13 Clearance between Forward- % 0 +0.022 | -0.013-
Reverse clutch bearing and housing -0.015 -0.013 0.037
14 Clearance between Forward- %0 0 +0.022 | -0.013-
Reverse clutch bearing and housing -0.015 -0.013 0.037
15 Clearance between 1st-3rd clutch 100 0 +0.022 | -0.013-
bearing and housing -0.015 -0.013 0.037
16 Clearance between 1st-3rd clutch 100 0 +0.022 | -0.013-
bearing and housing -0.015 -0.013 0.037
17 Clearance between 2nd-4th clutch 110 0 +0.022 | -0.013-
bearing and housing -0.015 -0.013 0.037
18 Clearance between 2nd-4th clutch 130 0 +0.026 | -0.014-
bearing and housing -0.018 -0.014 0.044
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MAINTENANCE STANDARD

TRANSMISSION

Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit

19A Wear of diameter

(Seal ring contact surface) 50 +8-005 0.05
19B | Wear of seal ring groove width 3.2 +8‘076 3.5
19C | Wear of seal ring width 3.14 _8.02 27 Replace
19D | Wear of seal ring thickness 2.3 +0.1 2.1

Outside diameter of coupling 0
20 (Oil seal contact surface) R) 75 -0.074 0.05

Outside diameter of coupling 0
21 (Oil seal contact surface) (F) 75 -0.074 0.05

Standard size Standard Clearance limit

22 Clearance between output shaft cover clearance

and housing

0.9 0.1-0.17

23 | Rotating torque of output shaft 0.02-0.1 kgm

Tightening torque of coupling mountin Adjusting
24 bglts 9 q pling 9 27.5+£4.0 kgm of shim
25 Tightening torque of strainer mounting 30.6+9.2 kgm

bolts
2% Torque converter assembly mounting 11.5+1.0 kgm

bolt
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MAINTENANCE STANDARD TRANSMISSION
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MAINTENANCE STANDARD

TRANSMISSION CLUTCH

TRANSMISSION CLUTCH

Forward, Reverse Clutch Assembly

(F)

(R)

1st, 3rd Clutch Assembly

2nd, 4th Clutch Assembly
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MAINTENANCE STANDARD

TRANSMISSION CLUTCH

Unit: mm
No. Check item Criteria Remedy
. Standard Tolerance Standard | Clearance
Clearance between piston and size Shaft Hole clearance limit
cylinder
-0.27 +0.06 0.20-
1 Inside 10 | 032 | 007 | o038 0.43
Outside -0.27 +0.06 0.20-
139 | os2 | 007 | 038 0.43
Clearance between piston and 110 -0.27 +0.06 0.20- 0.43
cylinder (1st, 2nd, 3rd, 4th) Inside -0.32 -0.07 0.38 ’
2
. -0.27 +0.06 0.20-
(1st, 2nd, 3rd, 4th) Outside 165 .0.32 0.07 0.38 0.43
3 Clearance between F-R clutch shaft 50 +0.018 bganng -0.025-
and bearing inner race (R) -0.002 -0.002
-0.012
4 Clearance between F-R clutch shaft 50 +0.030 bganng -0.042-
and bearing inner race (F) +0.015 -0.015
-0.012
5 Clearance between 1st-3rd clutch 55 +0.015 bganng -0.030-
shaft and bearing inner race (R) +0.002 | . 20.015 -0.002
6 Clearance between 1st-3rd clutch 55 +0.030 bganng -0.045- Replace
shaft and bearing inner race (F) +0.015 0.015 -0.015
7 Clearance between 2nd-4th clutch 50 +0.013 bganng 0.002-
shaft and bearing inner race (R) +0.002 20.012 0.025
g | Clearance between 2nd-ath clutch s | +0015 bga”“g -0.002-
shaft and bearing inner race (F) +0.002 0015 -0.030
Standard size Tolerance ler‘:‘iir
Thickness of separator plate
9 +0.05 1.5
Deformation of wear surface of
separator plate 0.08 0.15
Thickness of friction plate +0.08 1.9
10 :
Deformation of wear surface of
friction plate 013 0.25
Load of wave spring
11 (@t height 1.8 mm) 64.2 (kg) +6.4 (kg) 52 (kg)
Thickness of 1st clutch thrust
12 washer 3.18 +0.05 2.7
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MAINTENANCE STANDARD TRANSMISSION CLUTCH
No. Check item Criteria Remedy
Standard size Tolerance R“erﬁ?tir
13 | F-R clutch spacer length
86.94 +0.1
Standard size Repair limit

14 | End play of forward gear

0.04-1.17
15 | End play of reverse gear 0.07-0.74 Replace
16 | End play of 1st gear 0.04-1.04 1.47
17 | End play of 3rd gear 0.03-0.70
18 | End play of 2nd gear 0.04-0.71
19 | End play of 4th gear 0.10-1.23

24-12



https://truckmanual shub.com/

MAINTENANCE STANDARD TRANSMISSION CLUTCH
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MAINTENANCE STANDARD TRANSMISSION CLUTCH
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TRANSMISSION CLUTCH

Unit: mm
No. Check item Criteria Remedy
Star:ndard Tolerance Standard Clegra'nce

;| Clearance between pilot size Shatft Hole clearance limit

reducing valve spool and bod
¢ P L I 002 | +0013 | 0020- | oo
-0.03 0 0.043 :

2 Clearance between main 19 -0.02 +0.013 0.020- 0.050
regulator valve and body -0.03 0 0.043 )
Clearance between main

3 | regulator valve and load 13.5 0.02 +0.018 0.020- 0.055

. -0.03 0 0.048
piston

4 Clearance between priority 19 -0.02 +0.013 0.020- 0.050
valve and body -0.03 0 0.043 ’

5 Clearance between priority 125 -0.02 +0.018 0.020- 0.055
valve and load piston ) -0.03 0 0.048 )

6 Clearance between quick return o8 -0.020 +0.013 0.020- 0.044
valve and body -0.028 0 0.041 :
Clearance between fill valve -0.02 +0.013 0.020-

7 | and body 28 0.03 0 0.043 | 000
Clearance between fill valve -0.02 +0.033 0.040-

8 and sleeve 28 -0.03 +0.020 0.066 0.070

] Replace

9 Clearance between fill valve 30 -0.04 +0.041 0.065- 0.100
and sleeve -0.05 +0.025 0.091 :

10 Clearance between sleeve and 4 -0.050 +0.025 0.050- 0.110
body -0.075 0 0.100 )

11 Clearance between accumula- 28 -0.02 +0.013 0.020- 0.050
tor valve and body -0.03 0 0.043 )

Standard size Repair limit

12 Main regulator valve and pilot Free Installation Installation Free Installation

valve spring length length load (kg) length load (kg)
82.55 62.6 23.46x1.17 79.3 211

13 | Priority valve spring 69.5 52.6 25.92+1.30 66.7 23.3

14 | Quick return spring 48.0 41.0 0.08+0.004 46.1 0.072

15 | Fill valve spring (Inner) 41.8 40.0 2.46+0.12 40.1 2.21

16 | Fill valve spring (Outer) 43.6 24.3 14.07£0.70 41.9 12.7

17 | Accumulator spring (Outer) 99.6 99.6 0 95.6

18 | Accumulator spring (Inner-1) 35.6 35.6 0 34.2

19 | Accumulator spring (Inner-2) 40.8 40.8 0 39.2

24-15



https://truckmanual shub.com/

TRANSMISSION CLUTCH

MAINTENANCE STANDARD

B 5 —
LOWER VALVE o = T
SN e R =
- e . o e B
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s e e
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= \\\\\\\\\\\\\\N \\\@\_\ “\\}\\\\\\\\\ N - T 7
= L M@ g .
5 IA\\\F_J S \xf \\b;\ ’R ; - \ 3
A i = 4
L L e & -
o Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
Clearance between torque size Shatt Hole clearance limit
1 converter regulator valve and
body -0.02 +0.013 0.020-
19 0.03 0 0.043 | 0050
Clearance between Forward-
2 Reverse selector spool and 19 -0.02 +0.013 0.020- 0.050
-0.03 0 0.043
body
3 Clearance between High-Low 19 -0.02 +0.013 0.020- 0.050
selector spool and body -0.03 0 0.043 )
4 Clearance between range 19 -0.02 +0.013 0.020- 0.050 Replace
selector spool and body -0.03 0 0.043 ’
Standard size Repair limit
5 Torque converter regulator Free Instaliation Installation Free Installation
spring length length load (kg) length ioad (kg)
70.3 66.1 5.68+0.28 67.5 5.1
6 For_ward-Reverse selector spool 48.8 36 8.5+0.43 468 77
spring
High-Low and speed range
7 selector spool spring 48.0 36.7 7.12+0.36 46.1 6.4
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SOLENOQID VALVE

SOLENOID VALVE

2y

0.4 = 0.05 kgm

6% 3.15 = 0.35 kgm

I ¥ 1T 1[I

Section B-B U41901 047
Unit: mm
No. Check item Criteria Remedy
Star_mdard Tolerance Standard Clegra_nce
1 Clearance between emergency size Shaft Hole clearance limit Replace
manual valve spool and bod
P Y " 002 | +0018 | 0020- | 400
-0.03 0 0.043 ’
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MAINTENANCE STANDARD AXLE
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MAINTENANCE STANDARD AXLE
Unit: mm
No. Check item Criteria Remedy
Staqdard Tolerance Standard Cle'ara}nce
size Shaft Hole clearance limit
4 | Clearance of bearing at Outerrace | 0 0.024 | -0.059-
differential side 105 0.020 | -0.059 | -0.004
Inner race | +0.051 0 -0.066-
65 +0.032 -0.015 -0.032
Outer race 0 -0.048 | -0.088-
) C]egrance of bearing of 130 -0.018 -0.088 -0.030
pinion shaft at coupling side | |nner race | +0.039 | 0 -0.054-
60 +0.020 -0.015 -0.020
3 Clearance of bearing of 100 -0.015 -0.073 -0.023
pinion shaft at coupling side | |nner race | +0.033 | 0 0.045-
45 +0.017 -0.012 -0.017
4 Clearance of bevel gear 16 +0.025 | +0.027 | -0.025-
pinion +0.007 0 +0.020
5 Clearance between pinion 25.4 -0.105 | +0.10 -0.155- 0.3
gear and spider : -0.118 | +0.05 0.218 ’
6 Clearance between differen- 260.4 0.25 +0.05 0.20-
tial housing and piston : -0.45 -0.05 0.50
7 Clearance between bearing 215.95 -0.25 +0.05 0.20-
carrier and piston ) -0.45 -0.05 0.50
8 | Backlash of bevel gear 0.15-0.30
9 | Backlash of differential gear 0.10-0.25 Adjust
10 | End play of pinion gear Max. 0.145
» Thickness of side gear Standard size Tolerance Repair limit
washer 15 +0.05 1.3
Thickness of pinion gear Replace
12 | wacher 2.0 +0.06 1.80 P
Wear of lock-pin outside 0
13 diameter 8.0 -0.09
Height of spacer between
14 | pinion shaft bearing and 45.315 £0.025 Replace at
bearing y
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MAINTENANCE STANDARD AXLE

No. Check item Criteria Remedy
Outside diameter of axie Standard size Tolerance Repair limit

15 | mount mounting place 0.043
(Rear differential) 170 0.106

: Replace

Outside diameter of axle 0,043

16 | mount mounting place 170 -0.106

(Rear differential)
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MAINTENANCE STANDARD AXLE
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MAINTENANCE STANDARD

DIFFERENTIAL
DIFFERENTIAL
6]
G gm] 28.5+3.0 kgm 6] 13.5+=4.0 kgm

VN § 6] 11.5+1.0kgm 1,2 3 11.5x10kgm
‘\
|

0.6%£1.0 kgm
G ] &

13.5x4.0kgm 13.54.0 kgm

l
™ g"ﬂﬁ..g
T 1
g |0d e ]
T 17 g
c
&)
(O | 135=40kgm
18.5+5.5 kgm
—— e 28.5+3.0kgm
11.5=1.0 kgm 13540 kgm ‘ _
FL41801027
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MAINTENANCE STANDARD DIFFERENTIAL

&

§ 11.5 + 1.0 kgm

3@ ~H
INEOS=<4Y
H N\ e
—
View Z 418F088A
Unit: mm
No. Check item Criteria Remedy
1 Free turning torque of bevel gear 0.12-0.40 kgm
2 Differential side bearing preload 230-770 kg
3 Thickness shim of differential bearing carrier place Standard shim 0.540-1.330
. . . . . Replace
Thickness shim of differential housing and cage . )
4 assembly Standard shim 0.175-1.550
5 Height of jut out pin 13
6 Height of jut out pin 8
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MAINTENANCE STANDARD FINAL DRIVE
G ]

551285+ 30kgm B G EEI135 + 40kgm 4 4.5 + 106 kgm

L g

FINAL DRIVE 1

S
4 1 3 7 5 8 9 418F089A
Unit: mm
No. Check item Criteria Remedy
Star_xdard Tolerance Standard Clegrafnce
1 Clearance between axie housing size Shaft Hole clearance limit
and ring gear +0.10 | +0.10 -0.10-
280 | 1003 0 0.07
2 | Clearance of guide pin 12 188357’ 181257, 8}2
Clearance of axie (Outer race) 125 0 -0.028 -0.068-
5 housing bearing -0.018 -0.068 -0.010
of differential side 0 0 -0.015-
(Inner race) 80 0019 | 0015 0.019
o] -0.028 -0.068-
Clearance of axle (Outer race) 130
4 | housing bearing -0.025 | -0.068 -0.003 Replace
of differential side +0.045 0 0.065-
(Inner race) 8 | 40023 | -0020 | -0.023
: 0.4 +0.063 -0.4-
(Housing) 140 *
5 | Diameter between +0.2 0 -0.137
pinion gear bearing 0 02 0.4-
and shaft (Shaft) 105 0054 | 04 0.146
6 Clearance between pinion gear 33.338 +0.025 +0.013 -0.025-
bearing and shaft ) +0.013 0 0
7 | End play of axle shaft 0.025-0.200
Clearance between oil seal and
8 housing 0.05-1.95
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DRIVE SHAFT

DRIVE SHAFT

i

Detail P

418F086
Unit: mm

No. Check item Criteria Remedy

1 Tightening torque of bolt 6.75+£0.75 kgm

2 | Tightening torque of bolt 28.5+3.0 kgm

3 | Tightening torque of bolt 6.75x0.75 kgm

4 | Tightening torque of bolt 6.75+0.75 kgm Retighten

5 | Tightening torque of bolt 6.75+0.75 kgm

6 | Tightening torque of bolt 6.75+0.75 kgm

7 | Tightening torque of bolt 28.5+3 kgm
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AXLE MOUNT

AXLE MOUNT

|

Section B-B

418F090
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1 | Thickness of thrust plate 0
10
-0.15
Star)dard Tolerance Standard Clegrgnce
2 Clearance between shaft and size Shaft Hole clearance limit Replace
hole at front rt si
ole at front support side 170 0.043 +0.550 | -0.093-
-0.106 +0.050 -0.656
3 Clearance between shaft and 180 -0.142 +0.700 0.058-
hole at front support side -0.077 +0.200 0.623
4 | Thickness of axle mount shim 0.2 (Standard shim thickness)
5 Tightening torque of mounting 11.5+1.0 kgm
bolt
6 'tl;lgl?temng torque of mounting 28.0+3.0 kgm
: : _ Retighten
7 Tightening torque of mounting 69.0+7.0 kgm
bolt
Tightening torque of axle
8 mounting bolt 69.0+7.0 kgm

24-26
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STRUCTURE AND FUNCTION STEERING PIPING

STEERING PIPING

® The oil from hydraulic tank (5) is sent to priority
valve (6) by hydraulic and steering pump.

® The steering system is of the fully hydraulic type.
Hydraulic oil is sent to the steering cylinders by the
steering valve, oil flow being varied with turning
angle of the steering wheel. The valve has a built-in
hand pump, which makes it possible to suck up oil
and operation can be maintained in case of oil
pump or engine trouble.

® When the steering wheel is not being operated, all
the oil which enters priority valve (6) flows to the
hydraulic equipment control valve.

U41801143

. Steering valve

. Steering column

. Steering wheel

. Hydraulic control valve
(Main control valve)
Hydraulic tank

Priority valve

Two-way restrictor valve
Steering cylinder

PNOO BN
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HYDRAULIC CIRCUIT DIAGRAM

HYDRAULIC CIRCUIT FOR STEERING

Neutral

Hydraulic Tank

ONOOALND~

L10DDO16

Hydraulic tank

Hydraulic pump (Steering)
-- Not Used --

Priority valve

Steering valve

Overload valve

Two-way restrictor valve
Steering cylinder
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HYDRAULIC CIRCUIT DIAGRAM

HYDRAULIC CIRCUIT DIAGRAM FOR STEERING

8

2! —5 LCHE

kil

8

Lo
230kg/cm 7

4l 1

Hydraulic tank
Hydraulic pump
(Steering)
Hydraulic pump
(Work equipment)
Priority valve
Steering valve

Ok 0 N

41-4
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Overload valve
Two-way restrictor valve
Steering cylinder

Main control valve

Lift cylinder

. — Not Used --
. Dump cylinder
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STRUCTURE AND FUNCTION

TWO-WAY RESTRICTOR VALVE

TWO-WAY RESTRICTOR VALVE

1. Tube
2. Poppet
oD 3. Body
Section AA
L1oDD020

Function

e To reduce the shock caused by the inertia of the
machine when the steering is operated, an orifice is
installed in the oil line of the return circuit from the
cylinder. This applies pressure to the returning oil,
and regulates the movement of the cylinder piston.

Operation

e When the oil is flowing to arrow ~, it pushes poppet
(2) and flows through the orifice, and between
poppet (2), and poppet notch.

L10DDO21

@ When the oil is flowing to arrow -, theoil flows only

from orifice "a" inside the poppet, so the flow is
controlled.

L10DD022
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STEERING VALVE

STEERING VALVE

41-6

o oW

. To hydraulic tank

. To L.H. steering cylinder
. To R.H. steering cylinder
. From steering pump

Section AA

PN AN

Gland

Valve body
Check valve
Rotor
Stator
Spacer
Cover
Spacer

L1OBHO83

Drive shaft

. Sleeve

. Center pin

. Spool

. Centering spring

Suction valve

. Overload valve



https://truckmanual shub.com/

STRUCTURE AND FUNCTION STEERING VALVE
Outline 1
® The steering valve is connected directly to the
steering wheel. It acts to switch the oil from the 2
steering pump to the right and left steering cylinders 12
to decide the direction of travel of the machine. ——3
o The steering valve consists basically of spool (3),
sleeve (5), rotor (8) and stator (9). Spool (3) and ) — 4
sleeve (5) have a rotary type direction selecting
function. Rotor (8) and stator (9) operate as a < 5
hydraulic motor during normal steering operation, g S |
and as a hand pump when the supply of cil stops J —— 6
due to a breakdown in the steering pump or engine. ]

11
406F411

Connect sieering
‘wheei shaft

Structure

® Spool (3) is connected directly to the drive shaft of
the steering wheel. It is connected to sleeve (5) by
center pin (4) (not in contact with the spool when \
the steering wheel is at NEUTRAL) and centering \3
spring (12). ;

& Drive shaft (6) is meshed at the top with center pin
(4) and forms one unit with sleeve (5). At the same
time, it is meshed with rotor (8) of the Girotor set by

i 22WPI51 ¥ 2owpos2
a spline.
® There are four ports in valve body (2). They are B
connected to the pump circuit, tank circuit, and the
head, and front and rear steering cylinders. In -
addition, the pump port and tank port are connect- ! ~ Groove to mesh
ed inside the body by the check valve. Therefore, if with center pin

there is any failure in the pump or engine, oil can
be sucked in directly from the tank through the
check valve.

- 208P008
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STRUCTURE AND FUNCTION STEERING VALVE

Operation
1. Steering wheel at NEUTRAL

B R S S AR

-

(| %ggre. hole In

s
g
@ Hole in sleeve %
a
[

i
Girotor
d
. 22WPIS3
22WPes4 22WFO039A
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STRUCTURE AND FUNCTION STEERING VALVE

® When the steering wheel is not being used, center
pin (4) is held by centering spring (12) in the center
of the oblong hole of spool (3). Spool (3) and
sleeve (5) do not move.
When this happens, pump port A in the sleeve,
ports E, F and G leading to the cylinder and Giro-
tor, and vertical grooves B, C and D in the spool
are shut off.
However, orifice a of pump port A and orifice d
(connected to drain port H) of the spool are con-
nected.
In addition, orifice b of port J from the priority valve
is connected with the vertical groove B of the spool.
Port K of the sleeve connects drain port L of the
spool to vertical groove B.

¢ By connecting and disconnecting these ports and
grooves, the oil from the pump passes through
orifices a and d of port A and is drained to the
hydraulic tank.
The oil which forms the pilot pressure of the priority
valve passes from port J through orifice b. It then
goes through vertical groove B and port K, and
returns to the hydraulic tank from port L.

41-9
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STEERING VALVE

STRUCTURE AND FUNCTION

Steering wheel turned to the left

2.

To Main Control Valve

4

T

i

L1oDDO19

dwnd wouq L

P R

4
14

i

§

1epuifo
Wby juoy0p

AU SlINEIPAY Of 4

Yot w0y wougy e
it
12
B .m B m
i = o —
Gm 2 3
e

22WF833
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STRUCTURE AND FUNCTION STEERING VALVE

e When the steering wheel is turned to the left, spool
(3), which is connected by the spline of the steering
shaft, turns to the left. However, sleeve (5) and the
spool are interconnected by centering spring (12),
so the spool compresses the centering spring.

As a result, there is a difference (angle variation) in
the angle of rotation of the spool and the sleeve.
This difference corresponds to the amount by which
the centering spring is compressed.

When this happens, first, port A and vertical groove
B are connected, then vertical groove B and port E
leading to the Girotor. Next, port E leading from the
Girotor and vertical groove C are connected, and
finally, vertical groove C and port G leading to the
front right cylinder head are connected.

At the same time, vertical groove B and orifice b of
port J leading to the priority valve are kept connect-
ed, but the connection between port K of the sleeve
and vertical groove B and port L gradually closes.
Port F from the front left cylinder head is connected
to vertical groove D (leading to drain port H) at the
same time as port A and vertical groove B are
connected.

® By connecting and disconnecting these ports and
grooves, the oil from the pump goes from port A to
vertical groove B, then flows to port E of the Girotor
to rotate the Girotor. The oil delivered from the
Girotor goes from port E and enters vertical groove
C, then from port G to the head end of the front
right cylinder.

The oil entering vertical groove B passes through
orifice b and flows to port J. From port J it be-
comes the pilot pressure of the priority valve.

The oil from the head end of the front left cylinder
goes from port F and enters vertical groove D, and
is drained to the hydraulic tank.

® For details of the operation of the Girotor, see the
next page.

3. Steering wheel not operated
When the operation of the steering wheel is
stopped, the difference in rotation of the spool and
spring is returned to the NEUTRAL position by the
reaction of centering spring (12).

41-11
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STEERING VALVE

CONNECTION OF HAND PUMP
AND SLEEVE

R

.

X
g‘?
U
\{

o 0]

,. h il ‘
R R T A O

8

ﬁgazz;;_e;‘;%mﬁsssﬁaam;ﬁ%ﬁ ’

20BF060

® The connections between the sleeve ports and the
suction and drain ports of the Girotor, which are
joined by the sleeve, are as shown in the above

diagram.

o If the steering wheel is turned to the right, ports a,
¢, e, g, i and k are connected to the pump by the
vertical grooves of the spool. Ports b, d, f, h, j and

| are connected in the same way to the
front left steering cylinders.

In the situation shown in Fig. 1, ports 1,
the delivery ports of the Girotor set

head of the

2 and 3 are

. They are

connected with ports 1, b and d, so oil is sent to
the cylinder. At the same time, ports 5, 6 and 7 are
connected, so oil flows in from the pump.

If the steering wheel is turned 90° from this posi-
tion, the condition changes to that in Fig. 2. In this
case, ports 1, 2 and 3 are the suction ports and are

connected with ports i, k and a. Ports

5,6and 7

are the delivery ports and are connected with ports

d, fand h.

41-12

L

&

£S5

20BFO061

Suction and
drain port

20BPO1



https://truckmanual shub.com/

STRUCTURE AND FUNCTION

STEERING VALVE

In this way, the ports of the Girotor acting as
delivery ports are connected to ports which are
connected to the steering cylinder. The ports acting
as suction ports are connected to the pump circuit.
Adjusting delivery in accordance with angle of
steering wheel:

For every 1/7 turn of the steering wheel, the inner
teeth of the Girotor gear advance one position, so
the oil flow from the pump is adjusted by this
movement. In this way, the oil delivered from the
pump is directly proportional to the amount the
steering wheel is turned.

Function of center pin
® Centering pin (12) consists of four layers of leaf

springs crossed to form an X shape. The springs
are assembled in spool (3) and sleeve (5) as shown
in the diagram on the right.

When the steering wheel is turned, the spring is
compressed and a difference in rotation (angle
variation) arises between the spool and the sleeve.
Because of this, the ports in the spool and sleeve
are connected and oil is sent to the cylinder. When
the turning of the steering wheel is stopped, the
Girotor also stops turning, so no more oil is sent to
the cylinder and the oil pressure rises.

To prevent this, when the turning of the steering
wheel is stopped, the action of the centering spring
only allows it to turn by an amount equal to the
difference in angle of rotation (angle variation) of
the sleeve and spool, so the steering wheel returns
to the NEUTRAL position.

20BPOI2

20BPO1I3

Angle

variation

12 20BF062
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STEERING VALVE

PRIORITY VALVE

AL

41-14

1

To steering
valve

Plug

Valve body
Spool

Return spring
Plug

Relief valve body

From pump 11
Section X-X

-t

mo0oN

Spring seat
Valve spring
Holder

Relief valve ball
Screen

L10BHO84

Outline

® The priority valve is in the circuit from the steering
pump to the steering valve and main control valve.
It acts to divide the oil from the steering pump to
the steering valve or main control valve circuit. It
protects the circuit by setting the hydraulic pressure
in the circuit from the priority valve to the steering
valve at 190 kg/cm?.
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STRUCTURE AND FUNCTION

PRIORITY VALVE

Operation

1.

Steering wheel at NEUTRAL

When the engine is stopped, the force of spring (4)
pushes spool (3) to the left in the direction of the
arrow. The circuit between port M and port N is
FULLY OPEN, and the circuit between port M and
port Q is FULLY CLOSED.

In this condition, when the engine is started and the
steering pump is rotated, the oil from the pump
goes from port M to port N, and then flows to port
A of the steering valve. The oil entering port A, is
restricted by orifice a, so the pressure in the circuit
rises.

When this happens, the oil which passes through
orifice m of spool (3) and enters port P compresses
spring (4) and moves spool (3) to the right in the
direction of the arrow. The circuit between port M
and port Q becomes almost FULLY OPEN, and the
circuit between port M and port N becomes almost
FULLY CLOSED. The circuits are stabilized in this
condition, and most of the oil from the pump goes
to the main control circuit.

Steering wheel turned to the left

When the steering wheel is turned to the left, an
angle variation between the spool and the sleeve of
the steering valve is created, and the flow of oil is
switched. (See explanation of "Steering valve".) The
oil from the pump flows from port M to port N and
enters port A. Because of the opening of the sleeve
(port A) and spool (port B), a difference in pressure
is generated between the circuit up to port A and
the circuit beyond port B. Some of the oil from port
B flows to the Girotor and enters the front right
cylinder; the rest of the oil passes through orifice b,
flows to port J and enters port R. When this hap-
pens, spool (3) is stabilized in a position where the
load of spring (4) is in balance with the difference in
pressure between the circuit up to port A and the
circuit beyond port B (pressure at port P - pressure
at port R). The opening of the circuit from port M to
port N and port Q is adjusted to divide the flow of
oil to both circuits.

The ratio of this flow is determined by the opening
of port A and port B, that is, the angle variation
between the sleeve and spool of the steering valve.
The opening is adjusted steplessly by the number
of turns of the steering wheel.

Groove, hole
o in spool
Hole in sieavi

10 E22WF834

From girotor To front right cylinder

Groove, hole
= H

In spool
Hole In sloev:

10 E22WF835
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STRUCTURE AND FUNCTION PRIORITY VALVE

3. Steering cylinder at end of stroke
If the steering wheel is turned after the steering
cylinder has reached the end of its stroke, the
circuit from port M through port N to S is kept
open, so the hydraulic pressure rises.
When this pressure reaches 190 kg/cmz, relief valve
(10) opens and the oil is relieved to the hydraulic
tank. This flow of oil generates a difference in
pressure on either side of orifice r. The balance
between the load of spring (4) and the circuit up to
port A and the circuit beyond port B is lost, and the
pressure on the circuit up to port A becomes
higher.
For this reason, the pressure at port P moves spool
(3) further to the right in the direction of the arrow
than in Section 2. The circuit between port M and
port N is stabilized at almost FULLY CLOSED, and
the circuit between port M and port Q is stabilized
at almost FULLY OPEN.

From girotor To front right cylinder

¥ }
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U41801126

Steering wheel
Steering column
Center shaft

Steering valve (Orbitrol)
Tilt lever

apoN-

4117
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STRUCTURE AND FUNCTION STEERING CYLINDER

STEERING CYLINDER

T

e ol

E': ""_I s

L1OBRO60O

Specifications

1. Cylinder head Cylinder bore: 70 mm

2. Cylinder Rod diameter: 40 mm

3. Piston rod Stroke: 460 mm

4. Piston Width across flats of piston nut: 46 mm
5. Piston nut Cylinder min. length: 818 mm

Cylinder max. length: 1,278 mm

41-18
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STRUCTURE AND FUNCTION CENTER HINGE PIN

CENTER HINGE PIN

QOutline

e The front frame and rear frame are connected
through a bearing by the center hinge pin. The
steering cylinders are connected to the left and right
front and rear frames, so when the cylinders are
operated, the frame bends at the middle to give the
desired angle, that is the desired turning radius.

i

i
i
[fad)

Section C-C Section D-D U41801127

Front frame
Rear frame
Steering cylinder
Upper hinge pin
Lower hinge pin

ARl
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STANDARD TABLE & TOOL LIST

Testing & measuring item " Measurement condition Unit Standard value Permissible value
» Steering wheel play mm 0-40 Max. 60
* Steering wheel operating . Road surface: Flat, kg 1.0-1.6 Max. 2.4
force horizontal, dry paved
surface
Operating time of steerin 49 Max.5.4
* wﬁeel ot "9 . Hydraulic temperature:
45 - 55°C sec.
Low idlin
(Low idling) e Machine posture: 28 Max. 3.1
(High idling) Facing straight
Steering oil pressure Hydraulic temperature: kg/cm? +7
¢ Steering relief oil pressure 45 - 55°C 190 19020
0
No. | Testing and measuring item Tool Part number Remark
1 Steering wheel operating force Push-pull scale 79A-264-0020 0-30kg
2 Steering wheel operating play Convex scale Commercially available
3 Steering wheel operating time Stop watch Commercially available 1/10 second
4

Clearance between front frame and rear frame

Convex scale

Commercially available

42-2

When carrying out testing, adjusting or trouble-
shooting, stop the machine on level ground,

install the safety bar on the frame, lower the
bucket to the ground, and stop the engine.

When installing or removing gauges, loosen the
oil filler cap slowly to release the pressure
inside the hydraulic tank. Then operate the
control levers several times to release the
remaining pressure in the hydraulic piping.

A

When taking measurements, do not allow unau-
thorized persons near the machine.

The oil in the circuit is hot, so be careful not to
get burnt.
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TESTING AND ADJUSTING STEERING WHEEL PLAY

STEERING WHEEL PLAY

* Measurement condition
® Engine speed: Low idling
o Machine posture: Facing straight

Unit: mm
Standard Permissible
Item value value
Steering wheel play 0-40 Max. 60

1. Measuring procedure

1) Turn the steering wheel lightly clockwise and
counterclockwise two or three times and con-
firm the neutral position of the steering mech-
anism. Put mark “1" on the outer frame of the
vehicle monitor or instrument panel.

2) Turn the steering wheel clockwise. Align the po-
sition where the tires begin to move with mark
"1", then put mark "2" on the steering wheel.

3) Turn the steering wheel counterclockwise. Align
the position where the tires begin to move with
mark "1, then put mark "3" on the steering
wheel. Measure the distance of a straight line
between mark "3" and mark "2".

419F302
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TESTING AND ADJUSTING

OPERATING FORCE OF STEERING WHEEL

OPERATING FORCE
OF STEERING WHEEL

Measurement condition

Road surface: Flat, horizontal, dry, paved surface
Coolant temperature: Inside operating range
Hydraulic oil temperature: 45 - 55°C

Tire inflation pressure: Specified pressure

Engine speed: Low idling (bucket unload)

o080 &

Unit: kg

Standard | Permissible
value value

ltem

Force of steering wheel 1.0-1.6 Max. 2.4

Special tool

Part number Part hame Qty

A 79A-264-0020 Push-pull scale 1

Measuring procedure
Hook push-pull scale A to the knob of the steering
wheel.
* Hook push-pull scale to center of knob.

2. Start the engine.

*  After starting the engine, raise the bucket about

400 mm and remove the safety bar.

3. Pull push-pull scale A at a tangent, and read the

value when the steering wheel is moving smoothly.

* Do not read the value at the time the steering
wheel starts to move.
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TESTING AND ADJUSTING

OPERATING TIME OF STEERING WHEEL

OPERATING TIME
OF STEERING WHEEL

Measurement condition

Road surface: Flat, horizontal, dry, paved surface
Coolant temperature: Inside operating range
Hydraulic oil temperature: 45 - 55°C

Tire inflation pressure: Specified pressure

Engine speed: Low idling and high idling

® 0 00 0%

Measuring procedure
1. Start the engine.
*  After starting the engine, raise the bucket about
400 mm and remove the safety bar.

2. Turn steering wheel so that the machine is turned
fully to the left or fully to the right.

3. Measure the time taken for the steering wheel to be
turned to the right (left) to the full lock position.
* Turn the steering wheel as fast as possible
without forcing it.
* Measure at low idling and high idling, and when
turning to the right and to the left.

S .
4285_&38;

419F303
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TESTING AND ADJUSTING STEERING OIL PRESSURE

STEERING OIL PRESSURE

* Measurement condition
e Hydraulic temperature: 45 - 55°C
® Engine speed: High idling

Unit:kg/cm?

Standard | Permissible

ftem value value
. . . +7
Main relief oil pressure 190 0 190+20
B
Special tool

Part number Part name Qty

A 799-101-5000 Hydraulic tester 1

1. Measuring main relief pressure

48P 147

sAk Loosen the oil filler cap slowly to release the

4 pressureinside the hydraulic tank. Then operate

the steering wheel several times to release the
remaining pressure in the hydraulic piping.

1) Fit safety bar (6) on the frame.
2) Remove plug (1) for measuring the right turn
steering circuit.
3) Install hydraulic tester A to the measuring port.
4) Start the engine and run at high idling. Turn the
steering wheel to the right and measure the
pressure when the relief valve is actuated.
* When removing the plug (2) for the left turn
steering circuit, turn the steering wheel to
the left and measure.

2. Adjusting main relief pressure

A Always stop the engine before adjusting the
hydraulic pressure.

1) Stop the engine.
2) Disconnect hoses (1 and 2) from manifold.
3) Remove manifold (3) from priority valve.

42-6
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TESTING AND ADJUSTING

STEERING OIL PRESSURE

3. Turn adjustment screw (4) to adjust. Tool 7/32 inch
* One turn of the adjustment screw adjusts the
pressure as follows.
One turn = Approx. 70 kg/cm2
* Turn the adjustment screw to adjust as follows.
To INCREASE pressure, TIGHTEN
To DECREASE pressure, LOOSEN
* Size of adjustment screw tool = 7/32 inch,
hexagonal
* Ifthe relief pressure cannot be adjusted exactly,
do not attempt to adjust it.

O

L1OBHO75
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TROUBLESHOOTING

TROUBLESHOOTING TABLE

TROUBLESHOOTING TABLE

1. Steering wheel does not turn.

Ask the operator the following questions.

Checks before troubleshooting.

Did the steering wheel suddenly cease to turn?
- Damage to equipment in steering circuit.
Did steering wheel show signs of being sluggish
for some time? - Worn parts in steering circuit
or faulty seal.

Is oil level and type of oil in the hydraulic tank
correct?

Is there any damage to the steering gear box or
the steering linkage?

Has the safety bar been removed from the
frame?

Is the steering linkage properly adjusted?

Hydraulic
pump

Remedy A
No.
Problems X /X

/:/b/c/d/e/

AfA

1 | Steering wheel cannot turn left or right.

2 Fault of item 1 and also work equipment does not
operate normally.

A

X [ X [ X
o |ojolo
o |o

3 | Steering wheel can only turn to either left or right.

4 | Steering wheel is sluggish and does not turn properly.

5 | Oil pressure in steering circuit does notrise at all.

* Because the steering circuit and the work equip-
ment circuit are intimately related to each other,
check the operation of the work equipment if the
steering behaves abnormally.

42-10

L10DD005

The following symbols are used to indicate the
action to be taken when a cause of failure is
located:

X: Replace a: Repair

A: Adjust C: Clean
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TROUBLESHOOTING TROUBLESHOOTING TABLE

2. Steering wheel is sluggish.

Ask the operator the following questions.

o Did the steering wheel suddenly become slug-
gish?
- Damage to equipment in steering circuit.

o Did the steering wheel show signs of being
sluggish for some time? -~ Worn parts in steer-
ing circuit or faulty seal.

Checks before troubleshooting.

® s oil level and type of oil in the hydraulic tank
correct?

e Is there any abnormality in the steering gear
box mounting part, steering column or linkage?

e s the adjusting of the steering control lever
stopper correct?

e s there any oil leakage from the oil pressure
hose, valves, cylinders, etc?

e |s there any seizure between the pin and bush-
ing of the center hinge bearing and the steering
cylinder pin and bushing?

e Check tire pressure.

Fault check.

e Measure the operating force of the steering
wheel and also the operating time of steering
wheel, then check the results against the stan-
dard value table to see whether or not there is
any abnormality.

Internal
faultin
steering
valve

No. Remedy FANRY VNI VAN BV NI VAN /N o a0}
Problems X [ X X [/ X X[/ x/ x
1 | Steering wheel is sluggish in both left and right directions. | O OO |0
Steering wheel is sluggish in one of left and right
2 | directions. 9 Clo
3 | Steering wheel is particularly sluggish at low engine speed. | O O @]
4 | Boom lifting speed is insufficient when engine is at full
throttle. O
5 | Steering wheelis sluggish and jerky. C|O O
6 | Hydraulic oil overheats.
7 | Steering circuit pressure is low. OO0 OO0
8 Qil pressure in return side piping of steering cylinder olo
rises. L10DD006

The following symbols are used to indicate the
action to be taken when a cause of failure is
located:

X: Replace a: Repair

A: Adjust C: Clean

42-11
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TROUBLESHOQTING TROUBLESHOOTING TABLE

3. Steering wheel moves unsteadily or is subjected
to iarge shock.

Checks before troublshooting.

® s the oil level and type of oil in the hydraulic
tank correct?

e Is there any damage to the steering gear box
mounting part, steering column or linkage?

® |s there any play in the center pin hinge bearing
or steering cylinder pin bushing?

® Does tire pressure fluctuate?

Fault check.

Operate the wheel loader in a safe place and check

the conditions under which the steering wheel

becomes unsteady.

x [f, in addition to the steering wheel being un-
steady, there are other faults such as sluggish-
ness, etc., refer to item 2. "Steering wheel is
sluggish.”

Remedy
No.
Problems

’ 1 Machine body is unsteady when traveling on bumpy
road surface.

2 Steering wheel becomes unsteady if suddenly turned
when working or traveling.

3 | Machine body becomes unsteady when traveling at high
speed.

4 | Machine body becomes unsteady during engine starting.

L10DD007

4. Machine tends to turn naturally in one particular
direction when traveling.

Cause: Faulty steering valve
® Incorrect positioning of spool.
¢ Faulty safety valve.
o Oil leakage in steering cylinder.
® Does tire pressure fluctuate?

5. Left and right turning radii are different.

Cause: Incorrectly adjusted steering linkage.
Left and right steering balance, lock
position of stopper.

alve relief noi be h
%m;ﬁert?c;ﬁ or;c:{ls:ﬁﬁg; @ heard upon The following symbols are used to indicate the

action to be taken when a cause of failure is
located:

X: Replace a: Repair

A: Adjust C: Clean

42-12
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STEERING SYSTEM

43 DISASSEMBLY AND ASSEMBLY
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REMOVAL . ... e e e e 21
INSTALLATION . .. i e ettt et ittt e e 26

* For details of disassembly and assembly of the gear pump, see SECTION 97.

* Take the following method for air bleeding when you start to operate hydraulic cylinders after reassembling
cylinders, pumps and pipings.

Start engine, keep idling.

Operate hydraulic cylinder 4 - 5 cycles, but do not exceed beyond 100 mm of stroke end.
Continue to operate cylinder 3 - 4 cycles until stroke end.

After finishing above steps, keep normal engine speed.

PN~

NOTE: After long storage, same procedure is required.

43-1
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DISASSEMBLY AND ASSEMBLY STEERING VALVE

STEERING VALVE
REMOVAL

A Park the machine on level ground, set the
safety bar on the frame, lower the bucket to the
ground, stop the engine, apply the parking

brake and place blocks under the tires.

in the hydraulic oil tank, then operate the con-

iAk Loosen the oil filler cap to relieve the pressure
trol lever 2 or 3 times to eliminate the residual B . &
pressure in the piping. '
418P498 2 418P499

® Loosen plug (1) at the top of the hydraulic tank
filter, and plug (2) of the pump piping to prevent the
oil inside the tank from flowing out.

1. Cover
Remove cover (3) at bottom of cab, and tool box

().

2. Hydraulic piping

Disconnect the following hydraulic hoses from

steering valve.

® Hose (5) between steering valve and priority
valve.

® Hose (6) between steering valve and hydraulic
tank.

® Hoses (7 and 8) between steering valve and
steering cylinder.

® Hose (9) between steering valve and manifold.

43-2
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DISASSEMBLY AND ASSEMBLY STEERING VALVE

3. Linkage
Disconnect steering column (10) from steering
valve.

4, Steering valve
Remove mounting bolts, then remove steering valve

(11).

418P01027}

43-3



https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY STEERING VALVE
INSTALLATION —
1. Steering valve :

Set steering valve (11) in mounting position, and »

tighten mounting bolts.

2. Steering column
Connect steering column (10) to steering valve.

G~ Mounting boit: 5.7+0.7 kgm

3. Hydraulic piping

® Hose (9) between steering valve and manifold.

® Hoses (8 and 7) between steering valve and
steering cylinder.

® Hose (6) between steering valve and hydraulic
tank.

® Hose (5) between steering valve and priority
valve.

A

218201024
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DISASSEMBLY AND ASSEMBLY

STEERING VALVE

4. Cover

Install cover (3) at bottom of cab, and tool box (4).

Refilling with oil

Tighten drain plug (1) at top of hydraulic tank filter
and plug (2) of pump piping, and add engine oil
through oill filler (12) to the specified level.

418P498 418P499

s Ve
TTnEms——_—_—
A T

. 418Pasg |
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DISASSEMBLY AND ASSEMBLY STEERING VALVE

DISASSEMBLY

15 / L1OBHO91
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DISASSEMBLY AND ASSEMBLY

STEERING VALVE

NOTE: For the following disassembly procedure,

reference is made to the proceeding page.

Remove tubes (1 and 2).

Remove the main relief valve assembly (3) and the
safety valve assembly (4).

Case assembly

1) Remove the case assembly (5), then remove
the collar (6).

2) Remove covers (26 and 27).

3) Remove the dust seal (28).

4) Loosen bolt (30) of lever (29), then remove the
shaft (31).

5) Remove the oil seal (32) and bearings (33 and
34).

Spool assembly

1) Remove case (7), then remove the spool as-
sembly (8).

2) Remove bolt (9), then remove retainer (10),
spring (11) and retainer (10) from the spool
12

* When loosening the bolt, loosen with the
spool assembled in the body.

Remaove plate (13), then remove valve (14).

Remove plate (13), then remove seat (15), spring
(16) and valve (17).

Remove cover (18), then remove boss (19), spring
(20), washer (21) and spool (22).

Remove plate (13), then remove seat (23), spring
(24) and poppet (25).

43-7
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DISASSEMBLY AND ASSEMBLY STEERING VALVE

ASSEMBLY

15 / LI0BHO91
16
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DISASSEMBLY AND ASSEMBLY

STEERING VALVE

NOTE: For the following assembly procedure,
reference is made to the proceeding page.

1. Assemble valve (25) and spring (24), fit O-ring and
back-up ring, install seat (23), then install plate(13).

2. Assemble spool (22), washer (21), spring (20) and
boss (19), then fit O-ring and install cover (18).

3. Assembly valve (17) and spring (16), fit O-ring and
back-up ring, install seat (15), then install plate (13).

4. Fit O-ring and back-up ring, install valve (14), then
install plate (13).

5. Spool assembly
1) Assemble retainer (10), spring (11) and retainer
(10) to spool (12), then tighten the bolt (9).
* When tightening the bolt, tighten with the
spool assembled in the body.
2) Assemble spool assembly (8) in body (35), then
fit O-ring and install the case (7).

6. Case assembly
1) Install bearings (33 and 34), and oil seal (32).

<\ Oil seal: Grease (G2-Ll)
2) Assemble key, then install shaft (31) to lever
(29) and tighten bolt (30).
3) Install the dust seal (28).
4) Fit O-rings and install covers (27 and 26).
5) Assemble collar (6), then fit O-ring and install
case assembly (5).

7. Fit O-rings and install safety valve assembly (4) and
main relief valve assembly (3).

& Safety valve assembly: 4.5+0.5 kgm

(o y— Main relief valve assembly: 8.5+1.5 kgm

8. Fit O-rings and install tubes (2 and 1).
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DISASSEMBLY AND ASSEMBLY

PRIORITY VALVE

PRIORITY VALVE
REMOVAL

A Park the machine on level ground, set the
safety bar on the frame, lower the bucket to the
ground, stop the engine, apply the parking

brake and place blocks under the tires.

iAk Loosen the oil filler cap to relieve the pressure

4 inthe hydraulic oil tank, then operate the con-

trol lever 2 or 3 times to eliminate the residual
pressure in the piping.

® Loosen plug (1) at the top of the hydraulic tank
filter, and plug (2) of the pump piping to prevent the
oll inside the tank from flowing out.

1. Cover
Remove cover (3) at bottom of cab, and tool box
).

2. Hydraulic piping
Disconnect the following hydraulic piping.
® Disconnect hose (5) between steering valve and
priority valve from priority valve.
® Disconnect tube (6) between priority valve and
manifold from manifold.

® Disconnect hose (7) between priority valve and
steering valve from priority valve.

@ Remove tube (8) between priority valve and
manifold.

43-10
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DISASSEMBLY AND ASSEMBLY PRIORITY VALVE

e Disconnect hose (9) between hydraulic, steering
pumps and priority valve from priority valve
tube.

* After disconnecting hose (9), remove the
clamp from bracket (10).

418P01030 !

3. Priority valve
Remove mounting bolts, then remove priority valve

(11).
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DISASSEMBLY AND ASSEMBLY PRIORITY VALVE

INSTALLATION

1. Priority valve

Set priority valve (11) in mounting position, and
tighten mounting bolts.

bt N i

418?02q32‘

2. Hydraulic piping
Connect the following hydraulic piping.
& Connect hose (9) between hydraulic, steering
pumps and priority valve to priority valve tube.

* After connecting hose (9), secure the clamp
to bracket (10).

4i8P01030

® Connect hose (7) between priority valve and
steering valve to priority valve.

e Install tube (8) between priority valve and
manifold.

““wwwvv

418P01029~

® Connect hose (5) between steering valve and
priority valve to priority valve.

® Connect tube (6) between priority valve and
manifold to manifold.

418P01028

43-12
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DISASSEMBLY AND ASSEMBLY PRIORITY VALVE

3. Cover
Install cover (3) at bottom of cab, and tool box (4).

18P01022!

4. Refilling with oil
Tighten drain plug (1) at top of hydraulic tank filter
and plug (2) of pump piping, and add engine oil
through oil filler (12) to the specified level.

4168P499

418pP408

e ThErSHa.
SeTm—————

~ 418P458 .
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DISASSEMBLY AND ASSEMBLY STEERING CYLINDER

STEERING CYLINDER
REMOVAL

A Park the machine on level ground, set the
safety bar on the frame, lower the bucket to the
ground, stop the engine, apply the parking

brake and place blocks under the tires.

in the hydraulic oil tank, then operate the con-
trol lever 2 or 3 times to eliminate the residual
pressure in the piping.

iAk Loosen the oil filler cap to relieve the pressure
4

1. Hydraulic piping e
Disconnect hoses (1 and 2) from cylinder. >

2. Steering cylinder
1) Remove bolt at rod end, then remove pin (3).
* |f there are shim, check number and thick-
ness of shim and keep in a safe place.

418P460

2) Remove bolt at bottom end, then remove pin
4).
3) Remove steering cylinder (5).
* This operation should be carried out by two
workers.
* Be careful not to damage the cylinder rod.

A Steering cylinder: 20 kg

43-14
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DISASSEMBLY AND ASSEMBLY STEERING CYLINDER

INSTALLATION

1. Steering cylinder
1) Set steering cylinder (5) in mounting position.
2} Install pin (4) at bottom end, then install bolt.

3) Install pin (3) at rod end, then install bolt.

A Use a bar to align the pin holes. Never use your
fingers.

* Adjust with shims to give specified value for
clearance ‘a’.
Clearance ‘a’ = 0 - 0.5 mm

418F266

2. Hydraulic piping
Connect hoses (1 and 2) to cylinder.

6 — Hose nut: 8.0+2 kgm

4318P463

3. Greasing
Grease cylinder pins well.
* Wipe off any grease which comes out.
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DISASSEMBLY AND ASSEMBLY STEERING CYLINDER
DISASSEMBLY
Special tools
Part number Part name Q'ty
790-502-2000
A or Cylinder repair stand 1
790-502-1003
B 790-102-2301 | Wrench 1
C | 790-102-1520 | Adapter 1

1. Set cylinder assembly (1) in tool A.

2. Straighten lock tab of cylinder head (2), then using
tool B, remove cylinder head (2) from cylinder.

= |

20UF01212A

3. Pull cylinder head and piston rod assembly (3) from 4
cylinder (4), then lift off.

*  Oil will come out when the piston rod assembly

is removed from the cylinder, so have a

container ready. &
4, Remove cylinder (4) from tool A. K&

418F01100
5. Set cylinder head and piston rod assembly on tool
A, and loosen nut (5) with tool C and socket (.
* Width across flats of socket (1: 46 mm
6. Remove piston assembly (6) and cylinder head
assembly (7) from rod (8).
/A

418F01101
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DISASSEMBLY AND ASSEMBLY

STEERING CYLINDER

7. Disassembly of piston assembly as follows:
1) Remove wear ring (9).
2) Remove piston ring (10) from piston (11).

8. Disassembly of cylinder head assembly as follows:
1) Remove snap ring (12), then remove dust seal
(13).
2) Remove rod packing (15).
3) Remove bushing (14) from cylinder head (16).
4) Remove O-ring (17) and back-up ring (18).

9
10
"
418F01102
16
15 11
. L] 18
14
13 1
——
12
418F01103
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DISASSEMBLY AND ASSEMBLY

STEERING CYLINDER

ASSEMBLY
Special tools
Part number Part name Qty
790-502-2000
A or Cylinder repair stand 1
790-502-1003
B | 790-102-2301 | Wrench 1
C | 790-102-1520 | Adapter 1
D | 790-720-1000 | Expander 1
E | 796-720-1640 | Ring 1

* Coat the sliding surface of all parts with engine oil.
Take care not to damage rod packings and dust
seals.

1. Assemble cylinder head assembly as follows:

1)

2)

3)

4)

43-18

Using push tool, press fit bushing (14) on

cylinder head (16).

+ Take particular care not to deform the
bushing when press fitting.

Assemble rod packing (15).

* Be careful to install the rod packing facing
in the correct direction.

Using a push tool, install dust seal (13) on

head (16).

install snap ring (12).

Install back-up ring (18) and O-ring (17).

* Do not force back-up ring. Heat in hot
water (50 - 60°C) before inserting.

15 |
M|
1
ﬁ By
418F01104
16
15 1
1 18
14
1 1
"
418F01103
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DISASSEMBLY AND ASSEMBLY STEERING CYLINDER

2. Assemble piston assembly as follows:

1) Using tool D, expand piston ring (10).

* After setting the piston ring in tool, rotate T

the handle 8 to 10 times to expand. |

2) Remove piston ring (10) from tool D and as- D ;
semble on piston (11).

3) Fit tool E on piston ring and compress piston

ring with clamp @. EIRRG

* Part No. of clamp @ i PL i

07281-00809

10

— b —

202F05487A 418F01106
4) Assemble wear ring (9).

3. Set piston rod (8) in tool A. 5

4. Assemble cylinder head assembly (7) and piston
assembly (6) on rod, then install nut (5). 10

5. Using tool C and socket (D, tighten nut (5) to the
following specified torque:

11

418F01102
s\, Piston rod thread: Adhesive (LT-2)

6—— Piston nut:

Width across flats of nut (5) 46 mm
Tightening torque of nut 80+8 kgm

418F01101
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DISASSEMBLY AND ASSEMBLY STEERING CYLINDER

~ad acannsikl . Ny

6. Remove piston rod and cylinder head assembiy (3)
from tool A.

4

7. Set cylinder (4) in tool A.

8. Sling piston rod and cylinder head assembly (3),
and install in cylinder (4).

418F01100

9. Using tool B, tighten cylinder head nut (2).

2 y— Cylinder head nut: 55+5.5 kgm

10. Remove cylinder assembly (1) from tool A.

20UF01212A

43-20



https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY » CENTER HINGE PIN

CENTER HINGE PIN
REMOVAL

* Remove the bucket before starting the operation.

A Park the machine on level ground, set the
safety bar on the frame, lower the bucket to the
ground, stop the engine, apply the parking

brake and place blocks under the tires.

iAlt Loosen the oil filler cap slowly to relieve the

4  pressure in the hydraulic oil tank, then operate

the control lever 2 or 3 times to eliminate the
residual pressure in the piping.

e Loosen plug (1) at the top of the hydraulic tank
filter, and plug (2) of the pump piping to prevent the
oil inside the tank from filowing out.

1. Steering cylinder
Remove left and right rod pins (3) of steering
cylinder.
* [If there are any shims, check the number and
thickness of the shims, and keep in a safe
place.

418P531

2. Drive shaft
Disconnect center drive shaft (4).
* Set a block under the drive shaft and discon-
nect.

A Center drive shaft: 20 kg

418P532
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

3. Electric wiring
Remove both the clamps (6 and 7) of wiring (5) at
the front frame and rear frames.

418,533

4. Steering piping
Disconnect hoses (8 and 9) between steering valve
and steering cylinder.

5. Hydraulic piping
Disconnect the following hydraulic piping and brake
hose.
e Disconnect lift cylinder hoses (11 and 12) from
joint inside front frame.
e Disconnect dump cylinder hoses (13 and 14)
from joint inside front frame.

418P536

e Disconnect steering cylinder hoses (15 and 16)
from tube connector.

® Disconnect front axle brake hoses (17) from
joint.

418P537
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

6. Frame support
1) Adjust height of rear frame and insert block (.
2) Insert stands (@ under counterweight.
3) Adjust height of left and right front frame, then
insert block ®.
* Carefully adjust frame height.

7. Lower hinge pin
Remove lock bolt and take out lower hinge pin (18).
* Adjust the height carefully so that the pin can
be removed easily by hand.

8. Upper hinge pin
1) Remove lock nut (19) and washer (20).

2) Remove pin mounting bolt, and take out upper
hinge pin (21).
« Check the number of shims between the
retainer and frame.

L 418P541
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DISASSEMBLY AND ASSEMBLY

CENTER HINGE PIN

9. Disconnecting frame
1) Remove safety bar (22) and jack up front
differential, then pull out front frame to the front.
* Be careful not to let the spacer at the bot-
tom of the upper hinge get caught on the
rear frame. Then, insert bar between rear
frame and front frame, and disconnect
while lifting front frame.
+« Carry out the operation carefully and be
sure to keep the parts in balance.

2) After disconnecting frame, remove spacer (23).

10. Upper hinge, lower hinge
1) Remove spacer (28).
2) Remove mounting bolts, and remove retainer
(29).
* Check the number of shims between the
retainer and frame.

3) Remove dust seal (30) from retainer (29).

43-24
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418F273
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

4) Remove bearing (31) and spacer (32) from front
frame.

418F274

® Lower hinge

32 , 3

F41801112
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DISASSEMBLY AND ASSEMBLY

CENTER HINGE PIN

INSTALLATION

1. Upper hinge, lower hinge
1) Press fit bearing (31) and spacer (32) on front
frame.

* The clearance of bearing and spacer are
adjusted, so do not change the combina-
tion. If the bearing or spacer is replaced,
change both parts as a set.

* Press fit the bearing and check that there is
no clearance where contact surface of the
frame.

+L N\, Bearing: Grease (G2-L1)

2) Install dust seal (33) on front frame.
* Install lip on outer side and be careful not
to damage seal lip.

s Seal lip: Grease (G2-L1)

Inside circumference of spacer: Grease
(G2-L1)

3) Press fit dust seal (30) on retainer (29).
* Be careful to press fit dust seal so that the
lip is faced outward.

7L\, Seal lip: Grease (G2-L1)

ey
L]
&

418F278

& Upper hinge

Push tool

$109

418F277
® Lower hinge
3?2 33 /31
N
$89
$105 F41801113
41 8P546
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

4) Tighten 4 mounting bolts of retainer (29) then —
select shims (34) to bring clearance 'a’ be-
tween retainer and frame to specified value.
Clearance 'a’: less than 0.1 mm

Mounting bolt: 1.5+0.15 kgm
(When checking shims)

29

6
6 — Mounting bolt: 6.75+0.75 kgm
.

F41801114 416F314

4] 8P55

2. Connecting frame
1) Install spacers (28 and 23) on upper and lower
front frame.
* Install spacers so that larger chamfered
side faces inward.
2) Jack up differential, move front frame towards
rear frame, and align pin holes.

A Use a bar to align the pin holes. Never use your
fingers.

*+ Be careful to connect the spacers of the
lower part of the upper hinge so that they
match.

*  Align the pin holes correctly.

* Connect safety bar.

Lt

Upper hinge pin

1) Insert upper hinge pin (21).

2) Tighten washer (20) and lock nut (19) to speci-
fied torque, then select shims to bring clear-
ance 'b’ between rear frame and pin to
specified value.

* Tighten the mounting bolts temporarily to
act as stoppers when tightening the lock
nut.

* Clearance 'b’: less than 0.4 mm

6— Lock nut: 58+6 kgm

) 418F281
® Lock nut width across the flat: 55 mm :
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

3) Install selected shims (35) and tighten pin
mounting bolts.
« Tighten lock nut to specified torque again
before tightening mounting bolts.

6—— Lock nut: 58+6 kgm

56—/ Mounting bolt: 11.5+1.0 kgm

4. Lower hinge pin
Insert lower hinge pin (18), and secure with lock
bolt.

+5Z 1\, Hinge pin outside circumference: Grease
(G2-L1)

A Use a bar to align the pin holes. Never use your
fingers.

* Adjust height carefully so pin can easily be
inserted by hand.

418P558

5. Frame support
1) Remove stands @ from under counterweight.

2) Jack up rear frame and remove block @.
3) Removerightand left blocks @ from front frame.

43-28
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DISASSEMBLY AND ASSEMBLY

CENTER HINGE PIN

6. Hydraulic piping
Connect the following hydraulic piping and brake
hose.
e Connect front axle brake hose (17) to joint.

6 — Hose nut: 1.2+0.3 kgm

e Connect steering cylinder hoses (15 and 16) to
tube.

e Connect dump cylinder hoses (13 and 14) to
joint inside front frame.

® Connect lift cylinder hoses (11 and 12) to joint
inside front frame.

7. Steering piping
Connect hoses (8 and 9) between steering valve
and steering cylinder.

8. Electric wiring
Connect clamps (6 and 7) of front frame electrical
wiring (5) to front and rear frames.

9. Drive shaft
install center drive shaft (4).
* Be careful to install the coupling facing in the
correct direction.

65— Mounting boit: 6.75+0.75 kgm

*+ Remove block after connecting drive shaft.

R

418P56 .
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

10. Steering cylinder
Install left and right pins (3) at steering cylinder rod

end.

* Adjust with shims so that the clearance is within
the specified range.
Clearance: less than 0.5 mm
For details, see page 43-15.

11. Refilling with oil
Tighten plug (1) at top of hydraulic tank filter, and
plug (2) of pump piping, then add hydraulic oil
through oil filler (36) to the specified level.
% Run the engine to circulate the oil through the
system. Then check the oil level again.

418P408

12. Bleeding air from brakes
For details of bleeding air see SECTION 52, TEST-
ING AND ADJUSTING.

=

SRR
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STEERING SYSTEM

44 MAINTENANCE STANDARD
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HYDRAULIC AND STEERING PUMP

HYDRAULIC AND STEERING PUMP
e Model SAL(2)-050 + Model SAL(2)-025

| ] o IE
ciobpttete § —
Fres=-- - :_'/ :-r-’" :
i | T
— — L—Jm T
Section AA
| |
Front pump Rear pump
419F142A
Unit: mm
No. Check item Criteria Remedy
Clearance between gear Standard clearance Clearance limit
1 case and side plate, gear 0.10-0.15 0.19
Clearance between inside
diameter of plain bearing Replace
2 and outside diameter of 0.06-0.125 0.20 P
gear shaft
. . 0
3 Insertion depth of pin 12.0 05
4 Er?;?ttmg torque of spline 0.5-1.5 kgm
5 | Tightening torque of bolt 11.5+1.0 Retighten
. Discharge | Standard Repair limit
Model Rez,‘z::;on pressure discharge discharge
Disch (kg/cm?) (2/min) (2/min)
ischarge
Oil: SAE10W-CD (Front)
Temperature: 45-55°C SAL(2)-050 3000 210 198 128
s A(I_R(Z‘;“zzs 3000 210 67 62
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MAINTENANCE STANDARD

STEERING CYLINDER MOUNT

STEERING CYLINDER MOUNT

q

U B AL

Section B-B

Section A-A 1 418F092
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
Clearance between mounting pin and size Shatt Hole clearance limit
1 bushing at connection of steering
cylinder rod and frame 40 0 +0.142 | 0.080-
-0.025 | +0.080 0.167
Clearance between mounting pin and )
2 | bushing at connection of steering 40 _8 025 :gagg g?gg
cylinder bottom and frame ’ ’ ) Replace
Width of Standard clearance
. . . Width of boss hinge (Clearance a+b)
3 Connection of steering cylinder and
front frame 50+0:8 53 After adjusting with
0 shim: Less than -
Connection of steering cylinder and After adjusting with
4 rear frame 50 54208 shim: less than 0.5
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MAINTENANCE STANDARD CENTER HINGE PIN

CENTER HINGE PIN

15 + 015 kgm
L Sommam| (When adjusting with shim)

675 + 075 kgm

(Final value)
1
. oo y_
) A
- 10
3
2 -
9
Section A-A
G158 + 6 kgm
418F099A
| g~ M.25 : 125 kg/em?2
6 \
7 12
A,
/—L" ~ (When ‘adisting with shim)
s S e
valu
8 /

Section B-B
U41801129A
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MAINTENANCE STANDARD

CENTER HINGE PIN

Unit: mm
No. Check item Criteria Remedy
Stan:ldard Tolerance Standard Clegrgnce
;| Clearance between upper hinge pin size Shaft Hole | clearance limit
rear fram
and rear frame 05 | 098 |.o05 | 003
) -0.18 - -0.23
2 Clearance between upper hinge pin 65 -0.030 | +0.24 -0.030-
and spacer -0.049 0 -0.073
3 Clearance between upper hinge pin 65 -0.030 0 -0.015-
and bearing -0.049 -0.015 0.049
4 | Ctearance between front frame and 110 0 -0.041 | -0.076- Replace
upper hinge pin -0.02 -0.076 -0.021
5 Clearance between lower hinge pin 65 -0.030 | +0.046 0.030-
and rear frame -0.076 0 0.122
6 Clearance between lower hinge pin 65 -0.030 0 0.015-
and bearing 0.076 | -0.015 0.076
7 Clearance between front frame and 105 0 -0.041 -0.021
lower hinge bearing -0.020 -0.076 | -0.076
8 Clearance at press fitted part of seal 80 +0.26 +0.046 | -0.114-
or lower hinge pin +0.16 0 -0.260
Standard size Tolerance Repair limit
9 | Height of upper hinge pin spacer 0
26 0.25
10 | Thickness of standard shim between 0.7 )
upper hinge pin and retainer Adjust
11 Thickness of standard shim between 15
upper hinge pin and retainer :
12 Thickness of standard shim between 0.7

lower hinge pin and retainer
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418F515A
Unit: mm
No. Check item Criteria Remedy
Staqdard Tolerance Standard { Clearance
4 | Clearance between steering shatt and sze Shatt | Hole | clearance limit Reol
column bearing eplace
19 0 +0.15 0.05-
-0.08 -0.05 -0.23
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PRIORITY VALVE

PRIORITY VALVE

E416F415
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit

. Free Installation | Installation Free Installation

1 Control spring length length load (kg) length load (kg) Replace
61.7 45 27.7 61.7x1 27.7x2.7
2 | Relief spring 31 25.4 14.7 14.5+1.5
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BRAKES

51 STRUCTURE AND FUNCTION

BRAKE PIPING . . . oottt ettt ettt e e e e e e 2
POWER MASTER CYLINDER ... ..ot e e e 3
BRAKE . . .\ttt ettt e e 7
PARKING BRAKE CONTROL . . . . ot ettt et e e e e e e e e e e e e 9
PARKING BRAKE . ..\ ettttt ettt e e e e e e e e e e 10
OPERATION OF PARKING BRAKE ... ..........euenee e 11
BRAKE CALIPER . ...ttt e et et e e e e e e e e e e e 12
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STRUCTURE AND FUNCTION BRAKE PIPING

BRAKE PIPING

® The power master cylinder consists of a hydraulic
booster mechanism. It is constructed so as to
reduce the force required to depress the brake
pedal and to obtain a large braking force.

o When the brake pedal is depressed, the drain circuit
within the valve will close and the output oil from
the pump will actuate the piston, thus activating the
front and rear brakes.

e The built-in relief valve protects the system by
relieving the output oil from the pump when the 6
circuit oil pressure reaches the set pressure of the
relief valve.

418F045

Front brake

Power master cylinder

Brake pedal for right

Brake pedal for left

(With transmission cut-off select)

Brake tank
Rear brake

N
oo
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STRUCTURE AND FUNCTION POWER MASTER CYLINDER

POWER MASTER CYLINDER

General

e The power master cylinder is a hydraulic booster
which serves to augment the pressure of the oil
which will be conducted to the wheel cylinders and
which acts against the power pistons when the
brake pedal is depressed.

e When an abnormally high pressure occurs in the
pump circuit, the relief valve will activate to let the
oil flow to the transmission circuit.

From pump To transmission

41 8F506

Dust cover

Spool

Relief valve
Cylinder cover
Power piston
Connector
Secondary piston
Primary piston

N AN
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STRUCTURE AND FUNCTION

POWER MASTER CYLINDER

Operation

Brake OFF

From pump

To transmissior
lubrication

Rear axie

® When the brake is OFF, spool (1) and power piston
(5) will not be actuated.

Brake ON

Front axle

418F507

® The output oil from the pump flows from port A to
port B to the transmission circuit. The oil of the
master cylinders is interconnected to the front and
rear axles.

To transmission

2 From pump

lubrication

s

Rear axle

® When the brake pedal is depressed, spool (1) will
be pushed out until it contacts power piston (5),
thus blocking out the connection between port A
and port B.

51-4

Front axle
418F508

o The oil from the pump enters port A, supplying an

amount of oil proportional to the distance the spool
has moved.

¢ Spool (1) will contact secondary piston (7).
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STRUCTURE AND FUNCTION

POWER MASTER CYLINDER

Hydraulic pressure rises

To transmission

From pump

lubrication

Rear axle

The spool pushes secondary piston (7) and the
secondary piston pushes primary piston (8).
Therefore each piston will block ports A and B,
letting the brake oil flow from ports C and D to the
front and rear brake systems. Thus the brakes are
activated.

When the brake on one side is broken

From pump

Front axle
418F509

® When the brake pedal is depressed further, the
power piston moves to the right, the oil pressure at
ports C and D rises, reducing the force required to
depress the pedal, and causing the brakes to be
applied with greater force.

To transmission
lubrication

Rear axle

® The front and the rear brake systems are indepen-
dent of each other and have a separate oil tank so
that if oil leaks from one system, the other system

Front axle

418F51 |

will still function to stop the machine, thus ensuring
the safety of operation.
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STRUCTURE AND FUNCTION POWER MASTER CYLINDER

Function of relief valve

To transmission
From pump lubrication

Front axle
Rear axle A418F510

e When the brake system is in operation, relief valve
(3) will activate at its set pressure, letting the oil flow
to the transmission circuit and thus preventing an
abnormally high pressure from developing within
the system.
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STRUCTURE AND FUNCTION BRAKE

BRAKE

U4170110

1. Differential housing 4. Disc 7. Sun gear shaft
2. Piston 5. Outer ring 8. Bearing carrier
3. Inner ring 6. Axle housing
Function
e The brake is a wet-type, single disc brake. It con- Inner ring (3) is installed to the notched part of
sists of piston (2), inner ring (3), disc (4), and outer bearing carrier (8). Outer ring (5) is secured to axle
ring (5). housing (6) by pin.
e The brake cylinder consists of differential housing @ Disc (4) has a lining stuck on both faces. It is
(1) and bearing carrier (8). Piston (2) is assembled assembled between inner ring (3) and outer ring (5).
inside the brake cylinder. It is connected by the spline of the sun gear shaft.
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STRUCTURE AND FUNCTION BRAKE
Operation rr?_m oster
Brake operated cvinder 23 4§

& When the brake pedal is depressed, the rod of the
master cylinder is pushed. Oil pressure P is gener-
ated, and this acts on the piston inside the brake
cylinder to slide piston (2) slightly.

Therefore, the rotation of disc (4), which is between
inner ring (3) and outer ring (5), is stopped, and the
brakes are applied to stop the machine.

L04ZZ006

Brake released
® When the oil pressure is released, piston (2) moves Tomaster § 2 3 4 §

back slightly because of the return force of piston

O-ring (9). A gap is created between inner ring (3)

and outer ring (5), so disc (4) is free.

Grooves are cut in a lattice pattern on the lining

stuck to disc (4). When the disc is rotating, oil flows ,—r‘_ 7

in these grooves to cool the lining.

L04ZZ007
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STRUCTURE AND FUNCTION PARKING BRAKE CONTROL

PARKING BRAKE CONTROL

e The parking brake is connected with a wire cable
and is constructed to be applied or released me-
chanically.

@ When the lever located inside the operator’s cab is
pulled upward, the lever will be locked in the
BRAKE position by means of a ratchet. When the
knob is pushed down, the ratchet will be unlocked
and the brake will be released.

416F074

. Parking brake disc
. Transmission

. Wire cable

. Parking brake lever

HOON =
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STRUCTURE AND FUNCTION PARKING BRAKE

PARKING BRAKE

‘: Ty

T

418F050

Function 1. Caliper

® The parking brake is a disc-type brake and is 2. Cable
installed to the transmission output coupling (6) at 3. Lever
the front. 4. Pad

® The lever (3) and caliper (1) are connected by wire 5. Disc
cable (2). The force of brake can be controlled by 6. Coupling

the amount of lever pulled.
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STRUCTURE AND FUNCTION OPERATION OF PARKING BRAKE

OPERATION OF PARKING BRAKE

1. Effecting the parking brake
When parking brake lever (1) is pulled, the parking
brake will work.
When parking brake lever (1) is pulled, wire (2) will
pull up caliper lever (3), brake pad (4) will squeeze
disc (5), and the brake will work.

Transmission

419F092

Parking brake lever
Wire

Caliper lever

Brake pad

Disc

ah@N

2. Parking brake operation
When parking brake lever (1) is returned to OFF,
the parking brake will be released.
When parking brake lever (1) is returned, wire (2)
will push down caliper lever (3), a clearance will be
opened between brake pad (4) and disc (5), and
the brake will be released.

419F093
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BRAKE CALIPER

BRAKE CALIPER

51-12

Ahw@NO

Pad carrier

Pad
Adjustment bolt
Caliper lever
Disc

423F123A

Outline

® The parking brake caliper is fixed to the front
differential case.
The disc is installed to the differential yoke, and
rotates together with the coupling.
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BRAKES

52 TESTING AND ADJUSTING

STANDARD VALUE TABLE . . ... i it ettt i e e 2
1 1 - et 3
MEASURING BRAKE PEDAL . .. ... et ittt ettt sttt e e nananeeess 4
BRAKE PEDAL LINKAGE . . ... ittt ettt i et e it saannannnnnnns 5
BRAKE PERFORMANCE . ... ..ttt ittt sttt e e ettt sanaieeeen 7
BRAKE PISTON LEAKAGE . ... ..ttt ittt ettt e ettt ettt et 8
BRAKE DISC WEAR . ...ttt ettt et ettt et e et e e e ettty 9
AIR BLEEDING FROM BRAKE CIRCUIT . .. ... it e ittt ettt ieeiei e 10
PARKING BRAKE PERFORMANCE . .. ... ittt i i sttt eesnnnannens 11
PARKING BRAKE . ... ... ittt e e eae e eaeateee ettt eeanannnnnnnas 12
10 | =0 141 C 12
ADJUSTING . ..ottt it ittt e e ettt et e et e 13
MEASURING CLEARANCE .. ... i i i it e e ettt e sttt aas 14
TROUBLESHOOTING . ...ttt ittt et e et ettt i ettt et e ennnaaaeeen 15
TROUBLESHOOTING TABLES .. ... . i it ittt ittt te e anennnns 16
1. Brake is ineffective or not very effective. . ...... ... . .. 16
2. Brakecannotbereleased ordrags. . . ..... ..ot i e e i e e 17

+ The following precautions are necessary when using the Standard Value Tables to make judgements during
troubleshooting or during testing and adjusting.

1. The values in these tables are based on the values for new machines leaving the plant, so they should be
used as target values when repairing or when estimating wear after a period of use.

2. The standard values in these tables are used when troubleshooting. They are estimated values based on
the standard values for the machine when shipped from the plant, and on the results of various tests.
Therefore, they should be used as reference in combination with repair and operating records when making
judgements.

3. These standard value tables must not be used for standard values when judging claims. In addition, do not
use these values alone to make simple judgements.

+ Before carrying out the troubleshooting in this section, read "PRECAUTIONS WHEN TROUBLESHOOTING",

"METHOD OF READING TROUBLESHOOTING TABLE" and "PREVENTING RECURRENCE OF TROUBLE" in
SECTION 22 TROUBLESHOOTING.
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TESTING AND ADJUSTING STANDARD VALUE TABLE
Testing and measuring item Measurement condition Unit Standard Permissible
value value
Brake pedal . Coolant temperature:
Inside operating range
¢ QOperating force . Engine speed: Low idling kg 303 Max. 43
e Travel mm 85-105 Max. 135
¢ Play mm 10 Max. 13
Brake performance . Road surface: Flat, horizontal, dry,
paved surface
. Speed when applying brakes:
20 km/h
. Time lag when pressing the pedal: mm Max. 12.0 Max. 12.0
0.1 sec.
. Tire inflation pressure:
Specified pressure
. Pedal operating force: 38 kg
Drop in brake oil pressure . Coolant temperature:
Inside operating range kg/cm? Max. 3.5 Max. 3.5
. Test pressure 42 kg/cm?,5 min.
Wear of brake disc ° Coolant temperature:
Inside operating range mm 1.02-1.14 Min. 0.7
Parking brake performance e Tire inflation pressure:
Specified pressure
. Road surface: Flat, dry, paved Machine Machine
surface with 1/5 (11°20") gradient stopped stopped
. Machine: In operating condition
¢ Thickness of pad 11.7 (a)
mm Min. 7.0
11.3 (b,c,d)
¢ Clearance between disc and mm 0.1-0.4 Max. 2.6
pad 419F315
Parking brake lever . Brake lever operating force: 25 kg mm 170-210 170-210
¢ Travel (9-11 clicks) (9-11 clicks)

A When carrying out testing, adjusting or trouble- A
shooting, stop the machine on level ground,
install the safety bar on the frame, lower the
bucket to the ground, and stop the engine.
Then apply the parking brake and block the

tires.

52-2

When working in groups, use agreed upon signals
and do not allow unauthorized persons near the
machine.
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TESTING AND ADJUSTING TOOL LIST
TOOL LIST

NO. Testing and measuring item Tool Part number Remark

1 Brake pedal operating force Push gauge 799-101-1001 0-110 kg

2 Brake oil pressure Hydraulic tester 0-100 kg

3 Wear of brake disc Vernier calipers Commercially available 150-200 mm

4 Brake distance Tape measure Commercially available 30 m

5 Clearance of pad Feeler gauge Commercially available 0.1-3.0 mm

When carrying out testing, adjusting or trouble-
shooting, stop the machine on level ground,
install the safety bar on the frame, lower the
bucket to the ground, and stop the engine.

Then apply the parking brake and block the

tires.

A When working in groups, use agreed upon signals
and do not allow unauthorized persons near the

machine.

52-3



https://truckmanual shub.com/

TESTING AND ADJUSTING MEASURING BRAKE PEDAL

MEASURING BRAKE PEDAL

+ Measurement condition
¢ Coolant temperature: Inside operating range
e Engine speed: Low idling

Standard Permissible
Item value value
Force 30 kg
Brake
pedal Travel 70-90 mm Max. 120 mm
Play 10 mm Max. 13 mm
Special tool
Part number Part name Qty
A 799-101-1001 Push gauge 1

1. Measuring operating force of pedal
1) Fit push gauge A to the operator’s foot.
* Align the center of the push gauge with the
center of the pedal.
2) Start the engine and run at low idling, then de-
press the pedal and measure the operating
force.

2. Measuring travel of pedal
1) Fit push gauge A to the operator’s foot.
*  Align the center of the push gauge with the
center of the pedal.
2) Start the engine and run at low idling. Measure
the travel of the pedal when it is operated with
an operating force of 30 kg.

3. Measuring play of pedal
1) Start the engine and run at low idling. Measure
the travel of pedal when it becomes too heavy

when forced by hand.
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BRAKE PEDAL LINKAGE

BRAKE PEDAL LINKAGE

* Testing conditions

® Engine water temperature: Inside operating range

Unit: mm
ltem Standard value Permissible
(new machine) value

Length of

link X1 443
Length of

rod X2 180
Clea;ance 0515

*x Remove the cover.

Testing procedure
1.

Check the play of linkage mounting pin (1), pin hole
of lever (2), and lever bushing.

2. Measure length X1 of link, and check that it is within

the standard value.

* Measure the distance between the center of pin
(1) and the center of pin (3).

3. Remove rod pin (4), and measure the movement of
hole. Check that clearance "a" is within the standard
value.
*  When carrying out this check, make sure that

the brake pedal is in contact with the stopper.

Adjusting procedure
1. Adjusting link X1

1) Remove pins (1 and 3), then remove the rod. 4 \\Clearancea -
Loosen lock nut (5), and turn yoke (6) to adjust — ]

the length.

. - —
2) After adjusting the length of link X1, connect it ]> E_,_‘_‘l

to the brake pedal.

Clearance a 418F204 \\

~
e

418F205
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TESTING AND ADJUSTING

BRAKE PEDAL LINKAGE

2. Adjustment of rod X2
1) Loosen lock nut (7), turn rod (8) unti part "b" at
the tip of the rod contacts, the master cylinder
piston, then turn back rod (8) half a turn.
2) Tighten the lock nut to hold the rod in position.

3. Adjusting switch
1) Transmission cut-off switch (L.H. pedal)
Tighten the nut until transmission cut-off switch
(9) comes ON.
«  When the switch comes ON, do not tighten
the nut any further.

2) From the position where transmission cut-off
switch (9) comes ON, turn back nut (10) 1/4 -
1/2 turns.

* When this is done, check that the switch
goes OFF.

3) Stop lamp switch
After adjusting brake linkage (11), put tip (c) of
stop lamp switch (12) lightly in contact with
bellcrank (13), then push in 3 mm, and secure
stop lamp switch (13) in position.

418F207

52-6
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TESTING AND ADJUSTING

BRAKE PERFORMANCE

BRAKE PERFORMANCE

® 0 0%

Measurement condition

Time lag when pressing the pedal: 0.1 sec.

Pedal force: 38 kg

Road surface: Flat, horizontal, straight, dry, paved
surface

Machine speed: Speed when applying brakes: 35
km/h

Tire inflation pressure: Specified pressure

Measuring procedure

1.

2.

Start the engine and then start the machine.

Place the speed control lever in the highest speed
range and drive the machine.

When the machine is traveling at 35 km/h, depress
the left brake pedal with the specified operating
force.

+ Decide the run-up road and point to apply the
brakes, then apply the brakes when the braking
point is reached.

« Turn transmission cut-off selector switch ON.

Measure the distance from the braking point to the

point where the machine stops.

« Carry out the test three times and take the aver-
age value.

Standard Permissible

Item value value
Brake
performance Max. 12 m Max. 12 m

Special tool

Part number Part name Qty
Commercially Tape 1
available measure

O
E :

A
Stopping point

Brake take effect

Brake distance

Brake pedal depressed

(brake applied)

Run-up road

423F319
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TESTING AND ADJUSTING BRAKE PISTON LEAKAGE

BRAKE PISTON LEAKAGE

* Measurement condition
e Coolant temperature: Inside operating range
® Test pressure: 42 kg/cm?

Standard Permissible
Item value value

Drop in 2 2

pressure Max. 3.5 kg/cm Max. 3.5 kg/cm

Special tools

Part number Part name Qty

A Hydraulic tester 1

790-101-1102 Pump assembly 1

A Apply the parking brake and block the tires.

Measuring procedure
1. Raise the lift arm, put a support in position, then
remove front cover (1).
* When leaving the operator’s compartment, lock
the control lever securely.

2. Stop the engine.

3. Remove brake tube (2) on the side to be measured,
then remove adapter (3).

4. Install hydraulic tester A after removing the adapter.
* Connect the quick coupler of hydraulic tester A.

5. Loosen bleeder screw (4) and bleed the air.
* To bleed the air, operate pump B.

6. Tighten the bleeder screw and operate pump B to
raise the pressure to 42 kg/cm*, then tighten the
stop valve A-1.

7. Leave for 5 minutes with the pressure applied, then
check the drop in pressure.

« Do not move the hose when measuring the
pressure. If the hose is moved, the pressure will
change.

+  When removing hydraulic tester A after testing,
operate pump B to lower the pressure in the
hydraulic tester A before removing.

~ After completing inspection, install the brake
tube and bleed the air from the brake circuit.
For details, see AIR BLEEDING FROM BRAKE
CIRCUIT.
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BRAKE DISC WEAR

BRAKE DISC WEAR

* Measurement condition
o Coolant temperature: Inside operating range

Standard Permissible
Item value
Disc wear .
(one side) 1.02-1.14 Min. 0.7
Special tool
Part number Part name Qty

Commercially
available

Feeler gauge

A Apply the parking brake and block the tires.

Measuring procedure

1. Loosen drain plug (1) and drain the axe oil.

[. [ J

Axle oil: 16¢

2. Remove measuring plug (2).

3. Depress the brake pedal lightly.
* Check that the piston is in close contact with

the disc.

4. Insert a feeler gauge between disc (4) and plate (3),
and measure the clearance.

5. Tighten the drain plug (1) and measuring plug (2),
then add axie oil through the oil filler to the speci-

fied level.

W Axle oil: 16¢

'

419F308
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TESTING AND ADJUSTING AIR BLEEDING FROM BRAKE CIRCUIT

AIR BLEEDING FROM
BRAKE CIRCUIT

A Block the tires securely.

Procedure
1. Raise the lift arm, put a suppott in position, then
remove front cover (3).

2. Remove cap (1) of the bleeder screw, insert vinyl
hose (2) into the screw and put the other end in a
container.

3. Start the engine.

4. Two workers are needed for this operation: one
depresses the pedal and the other bleeds the air
from bleeder screw.

Tighten the bleeder screw, then release the brake

pedal slowly.

* Depress the left brake pedal.

* Keep adding brake oil so that the oil circuit is
always full.

5. Repeat this operation until no more bubbles come
out from the hose. Then depress the pedal fully and
tighten the bleeder screw while oil is flowing out.
« Follow the same procedure to bleed the air

from each cylinder.
After bleeding all the cylinders, check the level
of the oil tank and add oil.

* To bleed the air completely, bleed the air first
from the cylinder furthest from the master cylin-
der.

* After bleeding the air, depress the brake pedal
with an operating force of 50 kg, and check
that the travel of the power master cylinder
spool is less than 25 mm. If the travel is more
than 25 mm, stop the engine and bleed the air
again.

* After bleeding the air, test the brake perfor-
mance. Then bleed the air again and check that
there is no air in the circuit.

PU41801010§
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TESTING AND ADJUSTING PARKING BRAKE PERFORMANCE

PARKING BRAKE PERFORMANCE

Measurement condition

Tire inflation pressure: Specified pressure

Road surface: Flat, dry, paved surface with 1/5
(11°20°) gradient.

& Machine: In operating condition

e Parking lever operating force: Max. 25 kg

e o

Unit: kg/cm2
Standard Permissible
Item value value
Parking brake Machine stopped on
performance 1/5 (11°20°) gradient

Measuring procedure
1. Start the engine and drive the machine straight up
a 1/5 gradient with bucket unloaded.

2. Depress the brake, place the directional lever in
neutral, then stop the engine.

3. Turn the parking brake lever, then slowly release the
brake pedal and the machine must not move at all.
® The measurement must be made with the ma-

chine facing either up or down the slope.

1/5 gradient

423F321

1/5 gradient

423F322
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TESTING AND ADJUSTING PARKING BRAKE

PARKING BRAKE

CHECKING
Unit: mm
Standard Permissible
tem value value

Thickness of pad 111:13'Zb(2)d) Min. 7.0

Special tool
Part number Part name Qty 419F309
Commercially . ;
available Vernier calipers 1

A Block the tires securely.

1. Measuring pad

1) Stop the engine and operate the parking brake
lever to release the brake.

2) Remove pad (1) from the caliper, and measure
the thickness of the pad to the backing plate.
If the measurement is not within the standard
value, replace the two pads as a set.
For details of replacing the pads, see DISAS-
SEMBLY AND ASSEMBLY.

2. Measuring lever
+ Measurement condition
* Lower operating force: 25 kg

Unit: mm
Standard Permissible

Item value value

Travel 170-210 mm (9-11 clicks)
Special tool

Part number Part name Qty
Commercially Push-pult scale 1
available Convex scale 1

1) Install a push-pull scale 50 mm from the tip of
lever (2), and measure operating force.

2) Measure the movement of the lever tooth when
the lever is operated at the standard value.

52-12



https://truckmanual shub.com/

TESTING AND ADJUSTING PARKING BRAKE
ADJUSTING - e ~
_

1. Adjustmg procedure
If the operating force is not within the standard
value, check the linkage and cable.
1) Insert the lever tooth at the bottom.
2) Loosen lock nut (3) and pull out clevis pin (4).
3) Screw in clevis (5) to remove the lever play.
4) Assemble clevis pin (4) and tighten lock nut (3).
+ The caliper should be completely released
when the lever tooth is in the bottom
groove.

418P157
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TESTING AND ADJUSTING MEASURING CLEARANCE OF PARKING BRAKE
MEASURING CLEARANCE
Unit: mm
Standard Permissible
Item value value

Clearance between

disc and pad 0.1-04 Max. 2.6
Special tool

Part number Part name Q'ty 419F310
Commercially Feeler qauge 1
available gaug

1. Measuring procedure
1) Move the parking brake back and release the
brake.
2) Insert a feeler gauge between disc (6) and pad
(1), and measure the clearance (S) and (T).
* Measure the clearance at 4 points on the

pad.

419P064

2. Adjusting procedure
1) Move the parking brake lever back to release
the brake.
2) Remove clevis pin (4) and leave caliper lever (7)
free.
3) Tighten adjustment bolt (8) and adjust the
clearance to within the standard value.
* Be careful not to tighten the adjustment
bolt too far.
* After adjusting, there should be no play of
the adjustment bolt in the axial direction.
*  After adjusting, there should be clearance
Sand T.
4) Align the hole of caliper lever (7), and assemble
clevis pin (4). _ : P,
* After making the adjustment, measure the g - | 4iSPOss
operating force and travel of the parking
brake lever. If it is not within the standard
value, adjust the lever.
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TROUBLESHOOTING TROUBLESHOOQOTING TABLES

TROUBLESHOOTING TABLES

1. Brake is ineffective or not very effective.

Ask the operator the following questions.

e Did the brake suddenly cease to be effective?
- Damage in brake equipment.

e Did brake gradually deteriorate? —+ Deterioration
of seals, or wear of lining or discs.

Checks before troubleshooting.

® Was the proper oil used for the axle?

¢ Was the proper oil used for the master cylin-
der?

e |s the quantity of brake fluid correct?

e s the play of brake pedal proper?

® Does oil leak from the brake tube or connec-
tors? Is the brake tube damaged?

e Check tire pressure and tire tread.

Check the abnormalities.

Measure the braking force and check it against the
standard value table to see whether or not braking
performance is bad.

No Remedy VAN BV NI BVANN VAN SN VAN VAN VAN BN
Problem X[ X/ X/ X[ X/ X X [ X
1 | Operating force of Brake pedal is too light. o110 O
2 | Operating force of Brake pedal is too heavy. O CIO
Too much pressing force is required to obtain the
3 specified braking force. O o |0 o
4 When braking, abnormal noise comes from axle brake
section. O |0
[J
5 | Machine does not travle normally (lacks traction) @)
With the four wheels jacked up, the axles plaud on
6 | blocks, and the gear speed at F1, if the brake is applied, OlOo|lO0|ClOl O
only certain wheels rotate fast.
7 Air is released by bleeding the air, and the brake works
normally after that. o
8 | Brake fluid leaks abnormally. O
) Too much metal powder is in the axle oil {as shown by
oil clinic test) ©
L04zz004

The following symbols are used to indicate the action
to be taken when a cause of failure is located.

X: Replace A Repair

A: Adjust C: Clean
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TROUBLESHOOTING TROUBLESHOOTING TABLES

2. Brake cannot be released or drags.

Check before troubleshooting.
o |s the play of the brake pedal proper?

Check for abnormalities.
® Check for smooth travel by inertia on a flat

place.
® Check the rotating resistance of the jacked-up
wheels.
No. Remedy

Problems

If fluid is drained from the air bleeder in the pressure circuit
1 | of brake fluid, the pressure in the circuit will decrease and o110
the brake will be released.

With the four wheels placed on blocks the engine stopped
2 | and parking brake released, if the wheels are rotated by O
hand, only certain tires are heavy.

With the four wheels placed on blocks, the engine stopped
3 the parking brake released, and the gear speed in neutral, if O
the wheels are rotated by hand, they can be rotated easily.
However they cannot be rotated if the engine is running.

L042Z005

The following symbols are used to indicate the action
to be taken when a cause of failure is located.

X: Replace A Repair

A: Adjust C: Clean
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* Take the following method for air bleeding when you start to operate hydraulic cylinders after reassembling
cylinders, pumps and pipings.

1. Start engine, keep idling.

2. Operate hydraulic cylinder 4 - 5 cycles, but do not exceed beyond 100 mm of stroke end.
3. Continue to operate cylinder 3 - 4 cycles until stroke end.

4. After finishing above steps, keep normal engine speed.

NOTE: After long storage, same procedure is required.
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DISASSEMBLY AND ASSEMBLY POWER MASTER CYLINDER

POWER MASTER CYLINDER
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

1. Cover
Remove side cover (1).

2. Brake piping

1) Disconnect hose (2) between power master
cylinder and transmission at power master
cylinder end.

2) Disconnect hose (3) between power master
cylinder and hydraulic and steering pump at
power master cylinder end.

3) Disconnect hoses (4 and 5) between brake oil
tank and power master cylinder at power mas-
ter cylinder end.

4) Disconnect tubes (6 and 7) between power
master cylinder and front and rear brake at
power master cylinder end.

5) Disconnect hose (8) between power master
cylinder and transmission at power master
cylinder end.

3. Power master cylinder
1) Remove cotter pin of brake linkage (9), then
remove pin (10).
2) Remove mounting bolts (11), then remove
power master cylinder (12).

418P466

418P594 L 418P467
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DISASSEMBLY AND ASSEMBLY

POWER MASTER CYLINDER

INSTALLATION

1. Power master cylinder
1) Set mounting position of power master cylinder
(12), tighten mounting bolt (11), then insert rod
(13) into groove of piston of power master
cylinder.

6—— Mounting bolt: 11.5+1.0 kgm

2) Install pin (10) of brake linkage (9), then install
washer (14) and cotter pin (15).

2. Brake piping
1) Connect hose (8) between power master cylin-
der and transmission at power master cylinder
end.
2) Connecttubes (6 and 7) between power master
cylinder and front and rear brake at power
master cylinder end.

6— Mounting nut: 1.2x0.3 kgm

3) Connect hoses (4 and 5) between brake oil
tank and power master cylinder at power mas-
ter cylinder end.

4) Connect hose (3) between power master cylin-
der and hydraulic and steering pump at power
master cylinder end.

5) Connect hose (2) between power master cylin-
der and transmission at power master cylinder
end.

3. Cover
Install side cover (1).

4, Bleed air from brakes
For details of bleeding air, see SECTION 52, TEST-
ING AND ADJUSTING.

5. Adjusting rod
For details of adjusting rod, see SECTION 52,
TESTING AND ADJUSTING.

418Pac8

418P469

4 8P4§4j
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DISASSEMBLY AND ASSEMBLY POWER MASTER CYLINDER

DISASSEMBLY

1. Power master cylinder
1) Remove linkage rod (2) from power master
cylinder (1).
* Protect and store insertion end of piston of
linkage rod from damage with masking
tape.

418P470

2) Disconnect power cylinder (3) and master
cylinder (4).

3 . ai17P222

2. Disassembly of master cylinder
1) Remove C-ring (5) from body (4) and take out
secondary piston (6).

4
416P556 418P557

416F293

2) Remove stopper bolt (7). Hold brake oil hole (8)
and stopper bolt hole (9) with finger, then blow
air from brake oil holder (10) to take out prima-
ry piston (11). I
* Do not blow air in suddenly as the piston '

will fly out.
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DISASSEMBLY AND ASSEMBLY POWER MASTER CYLINDER

3) Remove spring (12) from inside body (4).

* When removing the piston, be careful not
to damage the inside of the body or the
sliding surface of the piston.

* If there is any problem with the primary or
secondary pistons, replace the master
cylinder assembly.

416P559

3. Disassembly of power cylinder
1) Remove dust cover (13).
* Remove the elbow first.

417P223

2) Push in cylinder cover (14), remove snap ring
(15), then remove power piston (16), connector

assembly (17), spring seat (18), and springs (19 15j

and 20).
A When removing the snap ring, the cylinder 17 D

cover is pushed out by the spring, so remove D
carefully. ;

14—

18
417F208
3) Remove power piston (16) from connector 21 23

assembly (17).
4) Remove snap ring (21), disconnect spool (22)
and connector, then remove thrust washer (23) R e —

and spring (24).

24

417F209
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DISASSEMBLY AND ASSEMBLY POWER MASTER CYLINDER

4. Relief valve
Remove plug (25), then remove spring (26) and

spool (27).

417P224

5. Power piston
Remove seal ring (28) from piston (16).

417F210
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DISASSEMBLY AND ASSEMBLY

POWER MASTER CYLINDER

ASSEMBLY

1. Elbow
Install elbow (29) to power cylinder body (3).

2. Relief valve
Insert spring (26) in spool (27), assemble in power
cylinder body, then install plug (25).

3. Assembly of power cylinder
1) Assemble spring (24) in connector (31).

2) Insert spool (22) in connector (31), assemble
thrust washer (23), then secure with shap ring
(21).

23

418P471

22—

417P224

&——21

23

——31

417F 218
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DISASSEMBLY AND ASSEMBLY POWER MASTER CYLINDER

3) Set body (3) on block.

4) Insert springs (19 and 20), and spring seat (18)
inside body (3).

5) Assemble connector assembly (17). - 17

3
| | —
As| b B 5= 20
e 19
»- O
18 i ” L
‘ (3]
o~ 2% (—
. h a_—D|
[ L
Plate—T ! !
417F 211

6) Assemble O-ring (32) and seal (33) in cylinder
cover (14).

s\ Seal: Oil (brake oil)

A17F212

7) Assemble seal ring (28) in power piston (16).

s\, Seal ring: Oil (brake oil)

417F210
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DISASSEMBLY AND ASSEMBLY

POWER MASTER CYLINDER

8) Assemble power piston (16) and cylinder cover
(14) to spool (22), then set guide shaft "a" in
position.

* To prevent power piston (16) and cylinder
cover (14) from dropping inside the body,
stop them at the top of the body.

-l SOMM_ L g

<5
-

-
-

- e

2 A417F219

9) Push in guide shaft "a" with a press, bend
springs (19 and 20), and keep in position.
* Keep snap ring (15) until the completion of
assembly.

10) Lower power piston (16) only, and push in
evenly on the left and right with both thumbs.
* When assembling the power piston, do not

hit it in with a hammer.

* When assembling power piston (16), apply
the force evenly. Never use excessive
force.

11) Check that there is no damage to O-ring of
power piston (16), then assemble cylinder cover
(14).

12) Secure cylinder cover (14) with snap ring (15).

<———14

2l

=l

Plate—p» | I

IV
?

%—
1_J_L

417F214

—14
15—

¥

A17F215
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DISASSEMBLY AND ASSEMBLY

POWER MASTER CYLINDER

13) Install dust cover (13).

4. Assembly of master cylinder
1) Insert primary piston (11) in body (4).
* Insert the piston carefully to prevent dam-
age to the seal cup. Never force it into
position.

2L\ Body and piston: Oil (brake oif)

2) Push piston (13) and tighten stopper bolt (7) by
hand.

* After tightening as far as possible by hand,
tighten fully.

6—— Stopper boit: 1.1+0.2 kgm

3) Insert secondary piston (6) in body (4).
+ o Body and piston: Oil (brake oif)

* When assembling the piston, be careful not
to damage the inside of the body and the
outside of the piston.

Be careful not to get the O-ring caught.
4) Push in secondary piston (6), then install C-ring

5

i) Fit the C-ring properly in the groove.

53-10
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DISASSEMBLY AND ASSEMBLY

POWER MASTER CYLINDER

5. Power master cylinder
1) Connect power master cylinder (3) and master
cylinder (4).
* Use new O-ring at connecting portion of
master cylinder.

56— Connecting bolt (30): 3.3+0.2 kgm

2) Install linkage rod (2) in power master cylinder.
* For details of adjustment of brake linkage,
see SECTION 52, TESTING AND ADJUST-

ING.

418P472

418P470
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DISASSEMBLY AND ASSEMBLY

PARKING BRAKE

PARKING BRAKE
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

-t
.

Draining oil
Loosen drain plug (1) and drain transmission oil.

¢ - -
. Transmission oil: 30¢

*  After loosening the drain plug, gradually pull it
out and drain the oil.

2. Linkage
Remove lever pin (2).
* Check that the parking brake is in the RE-
LEASED position.

3. Center drive shaft
Disconnect drive shaft (3) from transmission.

4. Caliper assembly
Remove mounting bolts, then remove caliper
assembly (4) together with spacer.

5. Cover
Remove mounting bolts, then remove cover (5).

6. Disc
1) Remove mounting bolts, then remove coupling

and disc (6).

% There is an O-ring installed, so be careful
not to damage it.

* Pull the coupling and disc out straight to
prevent damage to the seal of the transmis-
sion case.

53-12
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DISASSEMBLY AND ASSEMBLY PARKING BRAKE

2) Remove mounting bolts, then disconnect cou-
pling (7) and disc (6).

4 19PD
AR e

7. Disassembly of caliper
1) Remove support (8) from caliper assembly.
2) Remove adjustment screw (9).

3) Extend lock plate (10) with a chisel, remove
bolts, then disconnect calipers (11 and 12).

4) Remove nut from caliper, then remove pads (13
and 14).

5) Remove spring (15) and pin (16) from caliper.

419P362

419F453

419PO64
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DISASSEMBLY AND ASSEMBLY PARKING BRAKE

INSTALLATION

1. Detail assembly of caliper
1) Install pin (16) and spring (15) on caliper (11).

419F453

419P9B4

2) Install pads (13 and 14) to caliper, then secure
with nut. :

3) Set calipers (11 and 12) in mounting position,
install retraction plate (17) and lock plate (10),
then tighten mounting bolts.

* Knock the tip of the retraction plate into the
caliper mount hole up to the root.

66— Mounting bolt: 1.2+0.1 kgm

4) Bend lock plate with a chisel to lock bolt.
* Bend the lock plate securely.

5) Install adjustment screw (9).
6) Install support (8) on caliper assembly.

& —— Mounting bolt: 18+2 kgm
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DISASSEMBLY AND ASSEMBLY

PARKING BRAKE

2. Disc
1) Set disc (6) in position on mount of coupling
(7), then tighten mounting bolt.

6] Mounting bolt: 11.5+1.0 kgm

2) Set coupling and disc (6) in mounting position,
then tighten mounting bolts.
* Install straight to prevent damage to the
transmission seal.

s\ Insertion portion of coupling: Transmission
oil

3. Caliper assembly
Set caliper assembly (4) in mounting position, then
install together with spacer (18).

6——1 Mounting bolt: 11.5+1.0 kgm

4. Cover
Set cover (5) in mounting position, and install.

5. Center drive shaft
Connect center drive shaft (3) to transmission.

6——] Mounting bolt: 6.75+0.75 kgm

6. Linkage
Install lever pin (2).
* Bend the cotter pin securely.
% For details of adjusting the disc and pad clear-
ance, see SECTION 52, TESTING AND
ADJUSTING.

7. Refilling with oil
Install drain plug and add transmission oil through
oil filler to the specified level.

W Transmission oil: 30¢

419PO68A
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DISASSEMBLY AND ASSEMBLY

PARKING BRAKE PAD

PARKING BRAKE PAD
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

1. Linkage
Remove pin (1).
* Check that the parking brake is in the RE-
LEASED position.

2. Pads
1) Extend lock plate (2) with a chisel, and remove
bolts (3).
2) Remove calipers (4 and 5).
3) Remove nut from calipers (4 and 5), then
remove pads (6 and 7).

INSTALLATION

1. Pads

1) Set pads (6 and 7} in mounting position, then
secure with nut.

2) Set calipers (4 and 5) in mounting position,
install lock plate (2), then tighten mounting
bolts.

* Knock the tip of the lock plate into the cali-
per mount hole up to the root.

66— Mounting bolt: 1.2+0.1 kgm

3) Bend lock plate (2) with a chisel to lock bolt (3).

2. Linkage
Install pin (1).
* Bend the cotter pin securely.

3. Adjusting linkage

* For details of adjusting the linkage, see SEC-
TION 52, TESTING AND ADJUSTING.

53-16

7. a19P97I

419P872



https://truckmanual shub.com/

BRAKES

54 MAINTENANCE STANDARD

POWER MASTER CYLINDER . ... ... e e e e 2
BRAKE . .. e 3
PARKING BRAKE . . . . it e e e e e 4

54-1



MAINTENANCE STANDARD

https://truckmanual shub.com/

POWER MASTER CYLINDER

POWER MASTER CYLINDER

2

G

27+ 13kgm |

G

2.7 = 1.3kgm

3.3 = 0.2kgm 11 = 0.2 kgm 418F093B
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
; | Clearance between primary size Shaft Hole clearance linit
piston and body asaa | 0025 | +0062 | 0025 015
) -0.064 0 0.126 )
2 Qlearance between secondary 33.34 -0.025 +0.062 0.025- 0.15
piston and body -0.065 0 0.126
3 Qlearance between power 70 -0.060 +0.074 0.060- 0.20
piston and body -0.106 0 0.180
Standard size Repair limit Replace
4 | Primary piston spring S | o | e | e | e
571 35.1 8.7 87+1.3
5 Secondary piston spring 72.8 48.3 13.2 13.2£1.9
6 | Spring 199.2 86 30 30+4.5
7 Spring 143.75 80.25 20 20+3.0
8 Spring 48 40 13 13+1.9
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MAINTENANCE STANDARD BRAKE
BRAKE
2 I 418F094
Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
1 | Thickness of inner ring 0
9.6 05 8.8
Thickness of brake disc 8.697 +0.063 7.9 Replace
2 Groove depth of brake disc 0.838 =0.2 0.4
Thickness of brake disc lining 1.08 More than 0.98
3 Thickness of brake outer ring 19.5 +0.12 19.1
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MAINTENANCE STANDARD PARKING BRAKE

PARKING BRAKE

423F226A
Unit; mm
No. Check item Criteria Remedy
Wear of pad Standard size Repair limit
(Remaining thickness of friction
1 material) 8.5 (d), 10.5 (a, b, ¢) 3.8 Replace
(Including backing plate) 11.7 (d), 13.7 (a, b, ¢) 7.0
2 Face runout of disc 0.25 0.5
Thickness of plate must | Rebuild
-3 | Thickness of disc plate 20.0£0.2 not be under 18 mm
Less than 18 mm Replace
4 (Cj)_learance between pad and 0.1-0.4 Adjust
isc
5 Tightening torque of nut 0.27+0.5 kgm
Retighten
6 Tightening torque of bolt 1.2+0.1 kgm
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HYDRAULIC PIPING

HYDRAULIC PIPING

o The work equipment system consists of the hydrau-
lic circuit and steering circuit. The hydraulic circuit
controls the operation of the bucket and attach-

ment.

® The oil in the hydraulic tank (7) is sent by hydraulic
pump (5) to the main control valve (6). When the
dump and lift spools of the main control valve are
at neutral, the oil passes through the drain circuit of
the main control valve. It is then filtered by the filter
in the hydraulic tank, and returns to the tank.

® When the levers are operated, the dump spool or lift
spool in the main control valve moves, and oil flows
from the main control vaive to lift cylinder (1) or
dump cylinder (2). The lift arm or bucket then

moves.

61-2

The maximum pressure of the hydraulic circuit is
regulated by the relief valve inside the main control
valve. There is a safety valve (with suction valve) in
the dump cylinder circuit to protect the circuit.
Hydraulic tank (7) is a pressurized, sealed type and
has a breather with a relief valve. This acts to
pressurize the tank and at the same time prevents
negative pressure. This protects the pump from
cavitation.

U41801132

Lift cylinder

Dump cylinder

Steering valve

Priority valve

Hydraulic and steering pump
Main control valve

Hydraulic tank

NoarNA
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STRUCTURE AND FUNCTION HYDRAULIC CIRCUIT

HYDRAULIC CIRCUIT

Engine running, hydraulic control lever in "HOLD"

F41801101
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HYDRAULIC CIRCUIT DIAGRAM

HYDRAULIC CIRCUIT DIAGRAM
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Oil filter
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Hydraulic pump
(Work equipment)
5. Check valve
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Priority valve 12. Dump spool
Steering valve (Orbitrol) 13. Lift spool
Overload valve 14. Suction valve
Steering cylinder 15. Dump cylinder
Relief valve 16. Lift cylinder
Safety valve (With suction) 17. Two-way restrictor
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STRUCTURE AND FUNCTION WORK EQUIPMENT LEVER LINKAGE

WORK EQUIPMENT LEVER LINKAGE

Section A-A Section B-B
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=
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U41801133

1. Lift lever
2. Dump lever
3. Main control valve
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STRUCTURE AND FUNCTION BUCKET LINKAGE

BUCKET LINKAGE
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Tilt lever
Dump cylinder
Lift arm

Lift cylinder
Bucket

Bucket link
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418F068
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STRUCTURE AND FUNCTION BUCKET LINKAGE

.

Section D-D Section E-E Section F-F
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]

Section G-G
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STRUCTURE AND FUNCTION BUCKET POSITIONER AND BOOM KICK-OUT

BUCKET POSITIONER AND
BOOM KICK-OUT R B

Proximity switch (For bucket positioner)
Proximity switch (For boom kick-out)
Lever
Dump cylinder

Lift arm - View Z 418F070
Plate

OO RA~WN A
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STRUCTURE AND FUNCTION

BUCKET POSITIONER AND BOOM KICK-OUT

Boom kick-out

The boom kick-out is electrically operated and acts
to stop the lift arm. When the lift arm reaches the
desired position before the maximum height, the lift
arm lever is returned to neutral.

Plate (6) is secured to the lift arm (5). A proximity
switch (2) is fixed to the frame. When the lift arm is
moved from the LOWER position to the RAISE
position, the lift arm rises. When it reaches the
desired position, the proximity switch and lever
come into contact and the lift arm lever is returned
to neutral.

Bucket positioner

The bucket positioner is electrically actuated and is
used to automatically obtain the optimum digging
angle for the bucket.

When the bucket is moved from the DUMP position
to the TILT position, and it reaches the desired
angle, the dump lever is automatically moved from
the TILT position to the neutral.

Lever (3) is secured by bolts to dump cylinder rod.
A proximity switch (1) is fixed by bolts to the cylin-
der (4).

When the bucket is moved from the DUMP position
to the TILT position, the dump cylinder rod moves
to the left. At the same time, lever (3) also moves to
the left. When it reaches the desired position, lever
(3) separates from proximity switch (1), and the
bucket lever returns to neutral.

418F072

418F071
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STRUCTURE AND FUNCTION

HYDRAULIC TANK

HYDRAULIC TANK

Outline

e The oil from the hydraulic tank is sent from the
pump through the control valve to the cylinders. In
return circuit, the oil from various parts merges.
Passes through the oil filter (2) and returns to the
tank.

The oil filters (2) filters all the oil in the circuit. If the
oil filter (2) becomes clogged, a bypass valve (1)
acts to allow the oil to return directly to the tank.
This prevents damage to the oil filter (2). The
bypass valve (1) is also actuated when negative
pressure is generated in the circuit.

Section B-B

61-10

oD

Section A-A

. V41801134
Filter by-pass valve

Oil filter
Breather

Oil level gauge
Drain valve
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STRUCTURE AND FUNCTION HYDRAULIC TANK

OIL FILTER BYPASS VALVE

When the filter is clogged

Bypass valve (1) opens and the oil returns directly to
the tank without passing through the filter.

Bypass valve set pressure: 1.27 kg/cm

From main
control valve

a—

When negative pressure is formed in the return 418F053
circuit
Valve (2) moves up and acts a check valve.
Check valve set pressure: 0.26 kg/cm?
To main

control valve

BREATHER

Preventing negative pressure inside the tank

The tank is a pressurized, sealed type, so negative
pressure is formed inside the hydraulic tank when the oil
level drops during operations. When this happens, the - .
difference in pressure between the tank and the outside 418F054
atmospheric pressure opens the poppet (3), and air
from the outside is let into the tank to prevent negative
pressure.

Preventing rise in pressure inside the tank

When the hydraulic cylinders are being used, the oil
level in the hydraulic circuit changes and the tempera-
ture rises. If the hydraulic pressure rises above the set
pressure, the breather is actuated to release the hydrau-
lic pressure inside the tank.

1. Body

2. Filter element
3. Poppet

4. Sleeve

423F133
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STRUCTURE AND FUNCTION HYDRAULIC AND STEERING PUMPS

HYDRAULIC AND STEERING PUMPS

9 Section A-A 10
419F096
I Hydraulic pump ‘ Steering pump \
l SAL(2)-32 l SAL(2)-32 |
SAL(2)-50 SAL(2)-16
SAL(2)-50 SAL(2}-25
1. Front cover Specification
2. Gear case ' Hydraulic pump  Steering pump
3. Drive gear (Teeth 12) Model SAL(2)-050 SAL(2)-025
4. Rear cover . (Front) (Rear)
5. Front cover Theoretical 50.0 cc/rev 25.0 cc/rev
6. Gear case discharge , ,
7. Drive gear (Teeth 12) Max. pressure 210 kg/cm 210 kg/cm
8. Rear cover Max. pump 3,000 rpm 3,000 rpm
9. Driven gear (Teeth 12) speed
10. Driven gear (Teeth 12)
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STRUCTURE AND FUNCTION MAIN CONTROL VALVE

MAIN CONTROL VALVE

FL41801016

T port (To tank)

A3 port (To lift cylinder head)

A2 port (To dump cylinder bottom)
A1 port (Service)

P port (From pump)

B¢ port (Service)

Bz port (To dump cylinder head)
B3 port (To lift cylinder bottom)

ITOMMOOwW»

Section W-W
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STRUCTURE AND FUNCTION

MAIN CONTROL VALVE

Section V-V

Lift spool

Dump spool
Service spool

Main relief valve
Magnet (For dump)

oprLON

Outline
& The main control valve controls the actuation of the

attachments and the buckets in the hydraulic sys-
tem. It has a tandem circuit which gives priority to
the bucket circuit.

The oil from the pump enters port E. The maximum
pressure is set by the relief valve. The oil passes
through the bypass circuit of dump spool (2) and lift
spool (1). It then flows from port A to the drain
circuit, passes through the filter and returns to the
tank. If the dump and lift spools are actuated, the oil
flows to the dump and lift cylinders.

61-14

Section Z-Z

FL41801017

Magnet (For lift)

Safety valve (With suction)
Suction valve

Check valve

Safety valve (With suction)

SooNo

However, the circuit gives priority to the bucket, so
when the dump spool is being operated, even if the
lift spool is operated, the lift arm will not move.
There are two safety valves (with suction valves) (7
and 10) to protect the circuit if abnormal pressure
is generated in the bucket circuit. If one of the two
safety valves is acting as a relief valve, the other
valve acts as a suction valve to make up any lack of
oil.
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STRUCTURE AND FUNCTION RELIEF VALVE
RELIEF VALVE
1. Main valve
2. Valve seat
3. Pilot poppet
—eg Ve 4. Pilot poppet spring
l.l g : 5. Adjustment screw
423F137
Function .
e The relief valve is installed at the inlet of the main 1 2 3

control valve. When the oil goes above the set
pressure, the relief valve drains the oil to the tank.
In this way, it sets the maximum pressure in the
hydraulic circuit and protects the circuit.

560BF070

Operation

® Port A is connected to the pump circuit and port C
is connected to the drain circuit. The oil passes
through the orifice of main valve (1) and flows to

| \F/):l'\}eBsé ;u&t).poppet (3) is in close contact with
® When the hydraulic pressure in the circuit inside et ST Gy

port A and port B reaches the set pressure of the o

pilot poppet spring (4), pilot poppet (3) opens, and
the pressurized oil from port B flows from port D to

port C, so the pressure at port B drops. . \\\\\\\\\\\

560BF071

® When the pressure at port B drops, the orifice effect
of main valve (1) generates a difference in pressure
between port A and port B. The main valve is ‘
pushed open and the oil from port A passes N
through port C and flows to the drain circuit to
release the abnormal pressure.

® The set pressure can be varied by changing the
tension of pilot poppet spring (4). To change the set
pressure, remove cap nut, loosen lock nut and turn
adjustment screw (5) as follows.

560BF072
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STRUCTURE AND FUNCTION RELIEF VALVE

SAFETY VALVE W/SUCTION VALVE

Suction valve

Main valve

Main valve spring
Pilot piston

Suction valve spring
Valve body

oAb~

Lk
l 421F045

Function

® The safety valve (with suction valve) is in the dump
cylinder circuit in the main valve. If shock causes
any abnormally high pressure in the cylinder when
the main valve is at neutral, the safety valve (with
suction valve) releases the abnormal pressure and
protects the cylinder from damage.

Operation

As a safety valve

® Port A is the cylinder circuit and port B is the drain
circuit.

The oil pressure in port A flows to port D through a
hole in the pilot piston (4). It also flows to port C
through an orifice consisting of the main valve and
the pilot piston (4).

The pilot piston (4) is secured to the suction valve
by lock nut. The diameter of the cross section
(cross-sectional area) gives a relationship of d, >
d, > d; > d,. (Fig. 1)

o |f abnormally high oil pressure occurs in port A, the
suction valve (1) is not actuated because of the
relationship d, > d,.

However, because of the relationship d; > d,
ports A and C, the hydraulic pressure on the maln
valve (2) is equivalent to the area difference be-
tween d; and d,. If this pressure goes up to the
main valve spnng force (set pressure) the main
valve (2) is actuated, and the oil in port A flows into
port B. (Fig. 2)

421F046

Fig. 2 421F047
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STRUCTURE AND FUNCTION

RELIEF VALVE

As a suction valve

If negative pressure is generated in port A, port D
also has negative pressure, because ports D and A
are connected with each other. The tank pressure
in port B is applied to port E.

Hydraulic pressure “a" equivalent to the area differ-
ence between d, and d, is applied to the safety
valve because of the tank pressure in port E.
Therefore, hydraulic pressure “e" acts to open the
valve and hydraulic pressure "a" acts to close the
suction valve (1).

If the pressure in port A drops, (approaching nega-
tive pressure) hydraulic pressure "a" becomes
smaller than oil pressure "e".

When oil pressure "e" becomes larger than oil
pressure "a" + valve spring (5) force, the suction
valve (1) opens, causing the oil to flow from port B
into port A. This prevents negative pressure from
building up in port A.

SUCTION VALVE

421F088

Operatio

if negative pressure is generated in port A (lift
cylinder rod end) (if the pressure is lower than in
port B in the tank circuit), the main poppet (1)
opens because oil then flows from port B at the
tank end to port A at the cylinder port end.

421F048

1. Main poppet
2. Sleeve
3. Spring

421F089A
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STRUCTURE AND FUNCTION RELIEF VALVE

LIFT AND DUMP SPOOLS AT “NEUTRAL POSITION"

Hold

Raise
Lower

Float &XQ

Lift controt lever

4 SRRRER 2 ) S,

3 | ] T
Dump Al e o boaar|

: Wm . .. /T

Dump control
lever

Hold

Steering valve

B = TR ZZ— To steering cylinder
418F057
Operation
® The oil flows from pump (1) through the steering The lift spool (4) is also at neutral, so the bypass
valve and enters port A. circuit is open. The oil from port B passes around
® Dump spool (3) is at neutral, so the bypass circuit the spool, flows from the drain circuit through the
is open and the oil from port A passes around the oil cooler and filter, and goes back to the tank.

spool and fiows to port B.
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STRUCTURE AND FUNCTION

RELIEF VALVE

LIFT SPOOL AT "RAISE POSITION*

Lower

Float Q ﬁ
Q\\ Lift control lever

6

Dump /QTilt

Hold

Raise

®

Hold

L

Dump control lever

Operation

When lift control lever (6) is pulled, lift spool (4) is
pulled into the RAISE position.

The oil flows from pump (1) through the steering
valve. It then passes through the bypass circuit of
lift spool (4) and flows to the bypass circuit of lift
spool (4). The bypass circuit is closed by dump
spool (3), so the oil pushes open check valve (5).
The oil from check valve (5) flows to port E and
enters the cylinder bottom.

Steering valve

To steering cylinder

418F058

o At the same time, the oil from the cylinder rod end

fiows from port D to drain port C and returns
through the oil cooler to the tank. When this hap-
pens, the lift arm goes up.
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STRUCTURE AND FUNCTION

RELIEF VALVE

LIFT SPOOL AT "LOWER POSITION"

Lower Raise

Float

TD Hold
D

Lift control lever

b
z {
]
Dump T . Tilt
Dump control
lever
3
OPERATION

® When lift control lever (6) is pushed, lift spoal is
pushed out to the Lower position.

® The oil flows from pump (1) through the steering
valve. It then passes through the bypass circuit of
dump spool (3) and flows to the bypass circuit of lift
spool (4). The bypass circuit is closed by lift spool
(4), so the oil pushes open check valve (5). The oil
then flows from check valve (5) to port D and enters
the rod end of cylinder.

61-20

Steering valve

—» To steering cylinder

418F059

At the same time the oil from the cylinder bottom
flows from port E and enters drain port C. It then
passes through the oil cooler and returns to the
hydraulic tank. When this happens, the lift arm goes
down.
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STRUCTURE AND FUNCTION

RELIEF VALVE

LIFT SPOOL AT "FLOAT POSITION"

[}
E [O)
Q
Dump T QTilt
Dump control
lever
3
Operation

Lower Raise

Float Q

T Hold

Lift control lever

Steering valve

When lift control lever (6) is pushed down further
from the LOWER position, lift spool (4) is pushed
into the FLOAT position.

The oil flows from pump (1) through the steering
valve. It then flows around the bypass circuit of
dump spool (3) to the lift spool bypass circuit. The
oil in the bypass circuit flows to the drain circuit
because of the spool, but it cannot push open
check valve (5).

To steering cylinder

418F060

In addition, RAISE circuit E and LOWER circuit D of
the lift cylinder are connected to the drain circuit, so
the lift arm goes down under its own weight.
When the bucket is in contact with the ground, it
can move up and down in accordance with the
shape of the ground.
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STRUCTURE AND FUNCTION

RELIEF VALVE

DUMP SPOOL AT "TILT BACK POSI-
TION*®

Hold

Lower Raise

FloatQQ J:z

Lift controt lever

Dump Tilt

Q 8

Dump control

o= Hold

lever

OPERATION

® When dump control lever (8) is pulled, dump spool
(3) is pulled into the tilt position.

® The bypass circuit is closed by dump spool (3), so
oil from port A pushes open check valve (7). The oil
from port A flows from check valve (7) through port
H to the cylinder bottom.

61-22

Steering valve

To steering cylinder

418F061

At the same time, the oil at the cylinder rod end
flows from port H to drain port C. It then passes
through oil cooler, and flows back to the hydraulic
tank. When this happens, the bucket tilts.
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STRUCTURE AND FUNCTION RELIEF VALVE

DUMP SPOOL AT DUMP "POSITION"

Dump

Dump control
lever

Steering valve

To steering cylinder

418F062

Operation

® When the dump control lever (8) is pushed, dump @ At the same time, the cil at the cylinder bottom end
spool (3) is pushed into the DUMP position. flows from port H to drain port C and then returns
® The bypass circuit is closed by the dump spool (8), to the tank. As a result, the bucket is dumped.
so the oil front port A pushes up check valve (7).

The oil from port A flows from port G into the spool.
it then flows to the cylinder rod end.
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HYDRAULIC CYLINDER

HYDRAULIC CYLINDER
LIFT CYLINDER

1. Cylinder head
2. Cylinder
3. Rod

DUMP CYLINDER

© 0
Q
© o
3
s S

4, Piston

U41801135

5. Piston nut (80mm)

4
1. Cylinder head 4. Piston U41801136
2. Cylinder 5 Piston lock bolt
3. Rod
Lift cylinder Dump cylinder
Cylinder 1.D. 130mm 150mm
Rod dia. 70mm 75mm
Stroke 700mm 474mm
Cylinder max. length 1,940mm 1,445mm
Cylinder min. length 1,240mm 971mm
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WORK EQUIPMENT SYSTEM | @
62 TESTING AND ADJUSTING

STANDARD VALUE TABLE . .. ... ittt et et e et e ettt e et e 3
DUMP AND LIFT CONTROL LEVERS . . . . .. it i et e ettt e e e e 4
HYDRAULIC PRESSURE . . . . .. ettt e ettt ettt e e e 7
LIFT ARM AND BUCKET . . .. . i it ettt e et et e et et e 9
HYDRAULIC DRIFT OF LIFT ARM AND BUCKET ... ... . i e e e 10
BUCKET POSITIONER . ... e e e e e et e e e e e e e 11
BOOM KICK-OUT ..ttt et e ettt et i ettt e e 12
TROUBLESHOOTING . . ..t e et e e e ettt e et e et e e e 14
TROUBLESHOOTING TABLES . .. ... i i ettt et 15
1. Lt arm does NOt FiSe. . . . .. it e e 15
2. Lift arm moves slowly or does not have sufficient lifting power. . ... ......... .. ... ... ... ... 16
3. Lift arm movement becomes slow after it reaches a certain height. . ... ... ... ... ... ......... 17
4. Bucket cannot be held down with liftarm cylinder. .. ... .. ... . ... . . .. il 17
5. Lift arm has large hydraulic drift. . .. .. ... . . . e 17
6. Lift arm movement is unsteady during work. . ... ... e 17
7. Lift arm descends momentarily when control lever is shifted from "Hold" to "Raise". ............. 17
8. Bucketdoes nottiltback. ....... ... i e 18
9. Bucket moves slowly or has insufficient tilt back power. . ...... ... .. ... .. i i il 19
10. Bucket movement becomes slow during tiltback. ......... .. ... .. i i i 20
11. Bucket cannot be held down by the bucket cylinder. ... ... ... . i i 20
12. Bucket has large hydraulic drift. . ... ... . 0 i e 20
13. Bucket moves unsteadily when machine travels under load. (Main control valve in "Hold"). ....... 20
14. Bucket dumps momentarily when control lever is shifted from "Hold" to “Tilt back®. ............. 20
15. Control levers of lift arm and dump move stiffly and sluggishly. . . ... ... ... ... L. 21

* The following precautions are necessary when using Standard Value Tables to make judgements during
troubleshooting or during testing and adjusting.

1. The values in these tables are based on the values for new machines leaving the plant, so they should be
used as target values when repairing or when estimating wear after a period of use.
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2. The standard values in these tables are used when troubleshooting. They are estimated values based on
the standard values for the machine when shipped from the plant, and on the results of various tests.
Therefore, they should be used as reference in combination with repair and operating records when making
judgements.

3. These standard value tables must not be used for standard values when judging claims. In addition, do not
use these values alone to make simple judgements.

* Before carrying out the troubleshooting in this section, read "PRECAUTIONS WHEN TROUBLESHOOTING",
"METHOD OF READING TROUBLESHOOTING TABLES" and "PREVENTING RECURRENCE OF TROUBLE" in
SECTION 22.
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STANDARD VALUE TABLE

STANDARD VALUE TABLE

- FOR CHASSIS

Testing and measuring item Measuring condition Unit Standard value Permissibie value
Dump lever and lift lever Hydraulic temperature: 45 - 55°C
o Lift lever operating force
(Hold - Raise) Engine speed: Low idling kg 1.5-45 Max 6.8
(Raise - Hold) 1.7-47 Max 7.1
(Hold - Lower) 1.5-45 Max 6.8
(Lower - Hold) 15-45 Max 6.8
(Lower - Float) 2.1-5.1 Max 7.7
(Float - Hold 1.7-47 Max 7.1
¢ Dump lever operating force
(Hold - Dump) kg 1.5-45 Max 6.8
(Hold - Tilt) 1.5-45 Max 6.8
(Tilt - Hold 2.1-%.1 Max 7.7
o Lift lever travel
(Hold - Raise) mm 70 - 90 60 - 100
(Hold - Lower) 70-90 60 - 100
(Hold - Float) 150 - 170 140 - 180
¢ Dump fever travel
(Hold - Dump) mm 70-90 60 - 100
(Hold - Tilt) 70 - 90 60 - 100
Main control valve Hydraulic temperature: 45 - 55°C kg/cm2 210+8 210+20
¢ Main relief oil pressure Engine speed: High idling -0
Lift arm and bucket operating Hydraulic temperature: 45 - 55°C
speed Engine speed: High idling
o Lift arm lifting time Steering position: Neutral seconds 55-6.1 Max 7.6
e Lift arm lowering time Coolant temperature: Inside 27-37 Max 4.4
¢ Bucket dumping time operating range 1.2-1.8 Max 2.2
* Bucket tilt back time (full Bucket: Unloaded 1.5-21 Max 2.5
stroke)
¢ Bucket tilt back time 09-15 Max 1.8
(Horizontal position of bucket)
Hydraulic drift to lift arm and Hydraulic temperature: 45 - 55°C
bucket Coolant temperature: inside
* Retraction of lift cylinder operating range
rod Stop engine, leave for 5 minutes, mm Max 4.0 Max 20
then measure for next 15
¢ Retraction of dump cylinder minutes.
rod Lift arm horizontal mm Max 4.0 Max 20
Bucket horizontal
Unloaded
Bucket positioner and Boom kick- | Hydraulic temperature: 45 - 55°C
out
¢ Clearance of switches mm Max 5.0
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TESTING AND ADJUSTING DUMP AND LIFT CONTROL LEVERS

DUMP AND LIFT CONTROL
LEVERS

* Measurement condition
e Coolant temperature: Inside operating range
e Hydraulic oil temperature: 45 - 55°C
e Engine speed: Low idling
ftemn Standard Permissible
value value
Hold~
Reiso 1.5-4.5 Max. 6.8
Raise~
Hord 1.7-4.7 Max. 7.1
. Hold-
Lift Lower 1.5-4.5 Max. 6.8
control
lever Lower-
Hold 1.5-4.5 Max. 6.8
Operating Lower=
force (kg) Float 2.1-5.1 Max. 7.7
Float+
Hoid 1.7-47 Max. 7.1
Hold-~ 1.5-4.5 Max. 6.8
Dump
Dump
control | Hold» | 41545 Max. 6.8
lever Tilt
Tilt» .
Hold 2.1-5.1 Max. 7.7
Hold-
Raise 70-90 60-100
Lift
control | Hold~ 70-90 60-100
lever Lower
Travel Hold~
(mm) | Float 150-170 140-180
Dump E“JL‘:‘F‘) 70-90 60-100
control
lever
Hold- 70-90 60-100
Tilt
Special tool
Part number Part name Qty
A 79A-264-0020 Push-pull scale 1

A Install the safety bar on the frame.
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TESTING AND ADJUSTING DUMP AND LIFT CONTROL LEVERS

Measuring procedure

1. Operating force of dump and lift control levers
e Fit push-pull scale A on dump and lift control

levers and measure operating force.

* Hook the push-pull scale on the center of
the knob. ,

* Operate at the same speed as normal and
measure the minimum force needed to
operate the knob.

E419P0687

2. Travel of dump and lift control levers
® Measure the travel of the control levers at each

position.
* Mark the knob of the lever and use a scale
to measure.

* [f the lever travel is not within the specified
value, check the linkage for play and the
bushing for wear.
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TESTING AND ADJUSTING

DUMP AND LIFT CONTROL LEVERS

Adjusting procedure

1. Adjusting linkage rod of control lever
1) Remove cover (1) at the bottom of the hydrau-
lic tank.
2) Loosen lock nuts (3 and 4) of control lever
linkage (2).

3) Disconnect yokes (5 and 6) from levers (7 and
8). ,
4) Set the lift and dump levers at neutral (lock the
levers), then adjust rods (3 and 10).
5) Screw the yokes in or out to adjust the length
of rods (9 and 10).
% Standard length of rod:
Rod (9) = 723.4 mm
Rod (10) = 740.4 mm

62-6
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TESTING AND ADJUSTING

HYDRAULIC PRESSURE

HYDRAULIC PRESSURE

* Measurement condition
e Coolant temperature: Inside operating range
e Hydraulic oil temperature: 45 - 55°C
® Engine speed: High idling
Unit: kg/cm?
Standard Permissible
Item value value
Main relief pressure 215"53 21520
Special tool
Part number Part name Qty

799-101-5000 Hydraulic tester 1

1.

Ak
4

3)

iAk
4

Measuring procedure (Main relief valve)

Loosen the oil filler cap slowly to release the
pressure inside the hydraulic tank. Then operate
the control levers several times to release the
remaining pressure in the hydraulic piping.

Remove plug (1) for measuring pressure of

dump cylinder circuit.

install hydraulic tester A to the measuring port.

* Check that there is no oil leakage from any
connection.

* Use a hose which is long enough to reach
the operator’s compartment.

Start the engine, raise the lift arm 400 mm from

the ground and operate the dump control lever

(TILT). Measure the pressure when the relief

valve is actuated.

* Be careful not to apply any sudden pres-
sure to the pressure gauge.

When removing the hydraulic pressure gauge,
release the pressure inside the circuit in the
same way as when installing.

.

S
418P165

62-7



https://truckmanual shub.com/

TESTING AND ADJUSTING HYDRAULIC PRESSURE

2. Adjusting procedure

A Always stop the engine before adjusting the
hydraulic pressure.

1) Stop the engine, open the engine side hood (4).
2) Remove cap nut (1) of the relief valve (5).
3) Loosen lock nut (2), and turn adjustment screw
(3) to adjust.
* Amount of adjustment for 1 turn of screw:
1 turn: Approx. 35.7 kg/cm?
* Tumn the adjustment screw to adjust as

follows:
To INCREASE pressure, TIGHTEN
screw.
To DECREASE pressure, LOOSEN
screw.

* If the relief pressure cannot be measured
accurately, do not try to adjust the pres-
sure.

< by

\/]5_ 4 I’q:‘ ﬂﬁﬁﬂﬂﬂﬁﬁﬁﬁf%
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TESTING AND ADJUSTING

LIFT ARM AND BUCKET

LIFT ARM AND BUCKET

* Measurement condition

o Coolant temperature: Inside operating range

® Steering position: Neutral

® Hydraulic temperature: 45 - 55°C

® Bucket: Unloaded

® Engine speed: High idling

Unit: sec.
Standard | Permissible
Item value value

Lifting time of lift arm 5.5-6.1 Max. 7.6
Lowering time of lift arm 2.7-3.7 Max. 4.4
Dumping time of bucket 1.2-1.8 Max. 2.2
Tilt back time of bucket
(Full stroke) 1.5-2.1 Max. 2.5
Tilt back time of bucket
(From horizontal posi- 0.9-1.5 Max. 1.8
tion of bucket)

Special tool

Part number Part name Q'ty
A 7A0-262-0550 | Stop watch 1

Measuring procedure

1. Lifting time of lift arm
Set the bucket near the maximum tilt back position
and at the lowest position on the ground. Raise the
bucket and measure the time taken for bucket to
reach the maximum height of the lift arm.

2. Lowering time of lift arm
Set the bucket horizontal with the lift arm at the
maximum height, lower the bucket and measure the
time taken for the bucket to reach the lowest
position on the ground.

3. Dumping time of bucket
Raise the lift arm to the maximum height and
measure the time taken for the bucket to move from
the maximum tilt back position to the maximum
dump position.

4, Tilt back time of bucket
1) Raise the lift arm to the maximum height and
measure the time taken for the bucket to reach
the maximum tilt back position.
2) Set the bucket horizontal and measure the time
taken for the bucket to move from the horizon-
tal position to the maximum tilt back position.

Lifting time of lift arm

g
NS\
o ONLE

SRS OPORE ORI RTEnt: SRESmRt R Renrmaee)
7

I

ey >
S a23F327
Lowering time of lift arm

Dumping time of bucket

‘
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TESTING AND ADJUSTING HYDRAULIC DRIFT OF LIFT ARM AND BUCKET

HYDRAULIC DRIFT OF LIFT ARM

AND BUCKET
* Measurement condition
o Coolant temperature: Inside operating range
® Hydraulic temperature: 45 - 55°C
e Stop engine, leave for 5 minutes, then measure for
next 15 minutes.
e Lift arm horizontal
® Bucket horizontal
® Unloaded
Unit: mm
Standard | Permissible
Item value value

Retraction of lift
cylinder rod

Max. 4.0 Max. 20

Retraction of dump
cylinder rod

Max. 4.0 Max. 20

Special tool

Part number Part name Q'ty Z]

Commercially available | Convex scale 1

A Fit the safety locks on the control levers.

A Do not go under the work equipment.

Measuring procedure

1.

Set the lift arm and bucket horizontal, then stop the
engine.

Stop the engine, wait for 5 minutes, then start
measuring.

Measure the amount that the lift and dump cylinder
rods retract during 15 minutes.

A. Retraction of dump cylinder rod

B. Retraction of lift cylinder rod

423F332

A. Retraction of dump cylinder rod.
B. Retraction of lift cylinder rod.

62-10
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TESTING AND ADJUSTING BUCKET POSITIONER

BUCKET POSITIONER

* Measurement condition
e Coolant temperature: Inside operating range
e Hydraulic oil temperature: 45 - 55°C

Unit: mm
Standard | Permissible
Item value value
Clearance "b" between
proximity switch and 3-5
angle 418P168
v
1. Inspection procedure -
1) With the engine stopped, check that the clear- A
ance "b" between switch (1) and angle (2) is - I ..‘:"_ ]
within the standard value. L o
2) Start the engine, run at high idling and check 4
the actuation position. (Measure three times _T————1

and take the average.)

w

2. Adjusting procedure

1) Lower the bucket to the ground and operate L1OCHOOS8

the bucket to the desired digging angle. Return

the lever to the hold position and stop the
engine.

2) Adijust nut (4) of the proximity switch so that
clearance "a" between the tip of protector (3) of
proximity switch (1) and the face of the proximi-
ty switch sensor is the standard value, then lock
in position.

% Clearance "a": 0.5 - 1.0 mm

6— Nut: 1.8+0.2 kgm

3) Use shim (5) and adjust protector (3) so that PU4 1801006
clearance "b" between angle (2) and the tip of
protector (3) is the standard value.

% Check that protector (3) and angle (2) are
not in contact.

« Adjust with shims so that the clearance
between angle (2) and the tip of protector
(3) is the standard value at the full stroke of
the angle, then lock in position. 1

* Check that the centers of the sensing sur- M
face of the proximity switch and angle (2) -
are in line, then lock in position. H |

* After adjusting, operate the bucket lever
and check that the bucket positioner is
actuated at the desired position. ~—b

N

L1OCHOO09
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TESTING AND ADJUSTING

BOOM KICK-OUT

BOOM KICK-OUT

Unit: mm
Standard | Permissible
Item value value
Clearance between 35
proximity switch and bar

1. Inspection procedure

1)

2)

With the engine stopped, check that the clear-
ance between switch (1) and plate (2) is within
the standard value.

Start the engine, run at high idling and check
the actuation position. (Measure three times
and take the average.)

2. Adjusting procedure

1)

A

2)
3)

Raise the lift arm to the desired position. Make
a mark on lift arm where switch (1) center
aligns plate (2) lower end.

Always apply the safety lock to the control
levers.

Lower the lift arm and stop the engine.

Align the marking with the switch (1) center and
adjust the plate (2) position so that the switch
(1) center and the plate lower end are in line
with each other.

6 — Plate mounting bolt: 9.5+3.5 kgm

4)

62-12

Fix the switch so that the clearance between
the sensing surface of the switch and plate (2)
is3-5mm.

After adjusting, operate the lift lever and check
that the kick-out is actuated at the desired
position. .

419P083}1

419F314 A
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TESTING AND ADJUSTING BOOM KICK-OUT
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TROUBLESHOOTING TABLES

TROUBLESHOOTING TABLES

1. Lift arm does not rise.

Ask the operator the following questions.

o Did the lift arm suddenly fail to raise? ~ Seizure
or damage to various units.

® Was an unusual noise produced? (Where did it

emanate from?)

& Were there previous signs of the lift arm slow-
ing down? - Wear of parts or flattening of

spring.

Checks before troubleshooting.
® |Is oil level in hydraulic tank correct?
e s travel of lift arm control lever and spool

correct?

Tank to pump / (Prlority/ Colmvor
valve) ¥, velve '
[ofofc]a[efc]s]
No Remedy C Al A C A
‘| Problem Al x [ x X [ x[x/]Xx
1 | Bucket cannot operate and lift arm is unable to rise. Cl1O|10 O 1O
The machine body can be lifted up by the lift arm,
2 | however the lift arm is unable to rise. Or the bucket OO
operates but the boom is unable to rise.
The lift arm can rise under no load but cannot rise
3 under load. o o o
4 | The hydraulic pump produces an unusual noise. O O
5 | Liftcylinder has large amount of hydraulic drift. Ol O
6 When the engine is at high idling, steering action is
light and excessively fast. O
When the engine is at high idling, steering action is *
7 heavy and slow. O Ol ©
L10DD008

The following symbols are used to indicate the action to
be taken when a cause of failure is located.

a: Repair

C: Clean

X: Replace
A: Adjust

62-15
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TROUBLESHOOTING

TROUBLESHOOTING TABLES

2. Lift arm moves slowly or does not have sufficient
lifting power.

Checks hefore troubleshooting.

e |s the amount and type of oil in the hydraulic
tank correct?
e s the travel of the lift arm control lever and also

the spool of the main control valve correct?
® Seizure of work equipment linkage bushing.

Fault check.

There is a strong relationship between faults involv-
ing liting force and lifting speed. Such faults appear
initially in the form of insufficient lifting speed.
Measure the lifting speed of the lift arm when
loaded and refer to the judgement criterion table to
determine whether or not there is a fault.

valve Control /Cylin
{Priority [ yalve der
vaivel®

o [o) 1]}

\

N Remedy c/ao/b AN A AN
o
Probltem Al X[ X X X[ x/ X
Bucket tilt back force and speed are abnormal and lift
T arm lifting speed is low. 0|00 o
2 Bucket tilt back force and speed are normal but lift arm olo
lifting speed is low.
3 Same as item 1 except that lift arm lifting speed becomes
; ; : 0|0
particularly low when oil temperature rises.
4 | Hydraulic pump emits unusual noise. Ol 0| O
5 When the engine is at high idling, steering action is o
light and excessively fast.
6 When the engine is at high idling, steering action is 0O 0O
heavy and slow.
7 | Lift arm cylinder has a large amount of hydraulic drift. O| O
8 | The relief pressure of maine relief valve is low OO0
L10DD009

62-16

The following symbols are used to indicate the action to
be taken when a cause of failure is located.

X: Replace a: Repair

A: Adjust C: Clean
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TROUBLESHOOTING TROUBLESHOOTING TABLES

3. Liftarm movement becomes slow afteritreaches 6. Lift arm movement is unsteady during work.

a certain height.

Check before troubleshooting.
® Visible deformation of lift cylinder.

- Cause

e Swollen or internally damaged lift cylinder tube.

* Regarding other faults occurring during lift arm
ascent, refer to item "2. Lift arm moves slowly
or does not have sufficient lifting power".

Bucket cannot be held down with lift arm cylin-
der.

If the relief pressure in the circuit at the bottom of
the lit cylinder is insufficient, refer to item “2. Lift
arm moves slowly or does not have sufficient lifting
power",

Checks before troubleshooting.

® s level of oil in the hydraulic tank correct?

® s travel of main control valve and lift arm spool
correct?

Cause

® Faulty main control valve or suction valve seat
on lift arm cylinder rod side.

o Qil leakage from lift cylinder piston seal.

Lift arm has large hydraulic drift.

Ask the operator the following questions.

® Did the hydraulic drift suddenly become large?
- Dirt lodged in valve or damaged parts.

¢ Did the hydraulic drift gradually become large?
-~ Worn parts.

Checks before troubleshooting.

® s the type and temperature of the oil in the
hydraulic tank correct?

® s the lift arm spool in the neutral position? ~
Seized link bushing, faulty spool detent.

Problem and cause

® When measuring hydraulic drift, internal of lift
cylinder produces oil leak noise. ~ Damaged
piston packing.

During excavation or ground leveling when the lift
arm control lever is in the "Hold" position, the
bucket and lift arm move up and down in accor-
dance with the terrain.

Problem and cause

Check the amount of hydraulic drift and whether or

not the machine body can be lifted up by the lift

cylinder.

1) If the amount of hydraulic drift is greater than
the standard value, refer to item "5. Lift arm has
large hydraulic drift”.

2) If the machine body can not be lifted up by the
lift cylinder, refer to item "4. Bucket cannot be
held down with lift arm cylinder".

3) If the amount of hydraulic drift is normal and
the machine body can be lifted up by the lift
cylinder after the lift arm is moved several times
to cause the lift cylinder to move through its
entire stroke - the trouble is due to the genera-
tion of a vacuum in the cylinder.

* [favacuum is generated frequently, - faulty
suction valve on lift cylinder rod side.

Lift arm descends momentarily when control
lever is shifted from "Hold" to "Raise".

The lift arm descends momentarily under its own
weight when the lift arm control lever is gradually
shifted from the "Hold" position to the "Raise"
position while the engine is at low idling. When the
control lever is put completely into the "Raise"
position, the lift arm behaves normally.

Cause
® Faulty seating of main control valve or lift arm
check valve.

62-17
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TROUBLESHOOTING

TROUBLESHOOTING TABLES

8. Bucket does not tilt back.

Ask the operator the following questions.
e Did the bucket suddenly cease to move? -

Checks before troubleshooting.

Is amount of oil in hydraulic tank satisfactory?
Is the travel of the bucket control lever and
spool correct?

62-18

Seized or damaged equipment.

Was any unusual noise emitted? Where did it
emanate from?

® Were there previous signs of the bucket slowing
down? -~ Worn parts or flattened spring.

Steering

valve Control  Jcyl-
p {Priority valve inder

valvel ¥ |

[eft]a]~]

No Remedy C/a/ A
Problem X/ X/ X X X/ X/ XX

1 | Lift arm cannot operate and bucket is unable to tilt back. Q10| 0O O O

The machine can be lifted up by the bucket but the
2 | bucket cannot titt back. Or the lift arm operates @) O

but the bucket cannot tilt back.

The bucket can tilt back under no load but cannot
3 excavate or scoop. o o
4 | The hydraulic pump produces an unusual noise. O O
5 {|Dump cylinder has large hydraulic drift. O )
6 Steering action is light and excessively fast when the o)

engine is at high idling.

Steering action is heavy and slow when the engine is at
7 | high idiing. O (O

L10DDO010

The following symbols are used to indicate the action to
be taken when a cause of failure is located.

X: Replace a: Repair

A: Adjust C: Clean



https://truckmanual shub.com/

TROUBLESHOOTING

TROUBLESHOOTING TABLES

9. Bucket moves slowly or has insufficient tilt back
power.

Checks before troubleshooting.

e s the quantity and type of oil in the hydraulic
tank satisfactory?

® s the travel of the bucket control lever and the
main control valve spool correct?

® Seizure of bushing in work equipment linkage.
(Was an unusual noise produced?)

Fault checks.

® Check the amount of deficient tilt force by per-
forming actual work.

® Measure the operating speed of the bucket and
check it against the judgement criterion table to
determine whether or not it is normal.

Demand
valve Control
Tank to pump/(PriOriw/ valve

valvel ®
[ofofefo [efi]s]r]
No Remedy c/alb A [AA] A
Problem A X[ X X X[/ X[ X[ X

Lift arm lifting force and lifting speed are abnormal and
1 | also bucket tilt back force and tilt back speed are ab- Ol 0O|0O O {0

normal.
2 Lift arm lifting force and lifting speed are normal but

bucket titt back force and tilt back speed are abnormal. O|0|0O
3 Phenomena of item 1 become particularly bad when the olo

oil temperature rise.
4 | The hydraulic pump emits an unusual noise. OO0 O
5 Steering action is light and excessively fast when the 0

engine is at high idling.

Steering action is heavy and slow when the engine is at *
6 | high idiing. o Ol
7 | The dump cylinder has a large amount of hydraulic drift. OB NORNO)

The relief pressure of main relief valve is low when
8 | the engine is at high idling. C|O0|0|0O
9 | The discharge volume of the hydraulic pump is low. [ORK®)

L10DD011

The following symbols are used to indicate the action to
be taken when a cause of failure is located.

X: Replace a: Repair
A: Adjust C: Clean

62-19
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TROUBLESHOOTING

TROUBLESHOOTING TABLES

10.

11.

12,

Bucket movement becomes slow during tilt back.

Check before troubleshooting.
® External deformation of dump cylinder.

Cause

® Swollen or internally damaged dump cylinder
tube.

® Regarding other faults which occur when the
bucket operates, refer to item "9. Bucket moves
slowly or has insufficient tilt back power”.

Bucket cannot be held down by the bucket
cylinder.

Refer to item "9. Bucket moves slowly or has insuffi-
cient tilt back power".

Checks before troubleshooting.

o s oil level in the hydraulic tank satisfactory?

® |s the travel of the main control valve dump
spool correct?

Cause

& Faulty seat of safety with suction valve of
control valve for the bottom side of dump
cylinder.

o Qil leakage from seal of dump cylinder piston.

Bucket has large hydraulic drift.

Ask the operator the following questions.

® Did the hydraulic drift suddenly become large?
- Dirt lodged in valve or damaged parts.

o Did the hydraulic drift gradually become large?
- Worn parts.

Checks before troubleshooting.

® s the type and temperature of the oil in the
hydraulic tank correct?

® Is the dump spool in the neutral position? -
Seized link bushing, faulty spool detent.

Fault check.

® Use the judgement criterion table to check
whether or not the hydraulic drift of the bucket
is actually large.

Cause

e Oil leakage in dump cylinder.

® Faulty seating of safety valve with suction valve
on bottom side.

® Faulty oil sealing on spool of dump control
valve.

62-20

13.

14.

Bucket moves unsteadily when machine travels
under load. (Main control valve in "Hold").

Checks before troubleshooting.

e s oil level and type of oil in the hydraulic tank
correct?

e Excessive play in pin and bushing of work
equipment linkage.

& Was an unusual noise produced?

Cause

¢ Faulty piston seal of dump cylinder.

& Faulty safety valve with suction valve for the rod
side of dump cylinder.
If the above symptoms occur together with
other symptoms, refer to the problem items
corresponding to each fauit.

Bucket dumps momentarily when control lever is
shifted from "Hold" to "Tilt back".

The bucket dumps momentarily under its own
weight when the dump control lever is gradually
shifted from the "Hold" position to the "Tilt back”
position while the engine is at low idling. When the
control lever is put completely into the "Tilt back”
position, the bucket behaves normally.

Cause
® Faulty seating of main control valve dump spool
check valve.
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TROUBLESHOOTING TROUBLESHOOTING TABLES

15. Control levers of lift arm and dump move stiffly
and sluggishly.

Fault check.
Using the judgement criterion table, check whether
or not the operating force of the lever is large.

/Lever/ Main control valve J
[T ]

Remedy
No.
Problem x [ x/x/x/]x/x/x
1 Movement of lift arm and bucket control levers becomes 0 e
sluggish when load is applied and oil pressure increases.
Movement of lift arm and bucket control levers becomes
2 h b i O @)
sluggish along with change in oil temperature.
3 Movement of lift arm and bucket control levers becomes o
generally sluggish irrespective of oil pressure and temperature.
4 | Movement of lift arm and bucket control levers becomes ololo o
partially sluggish irrespective of oil pressure and temperature.
Movement of lift arm and bucket control levers does not be-
5 | come light even when the link of the control lever is dis- O
connected at the valve connection part and the lever operated

L10DD012

The following symbols are used to indicate the action to
be taken when a cause of failure is located.

X: Replace a: Repair

A: Adjust C: Clean

62-21
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* For details of disassembly and assembly of the gear pump, see SECTION 97.

* Take the following method for air bleeding when you start to operate hydraulic cylinders after reassembling
cylinders, pumps and pipings.

1. Start engine, keep idling.

2. Operate hydraulic cylinder 4 - 5 cycles, but do not exceed beyond 100 mm of stroke end.
3. Continue to operate cylinder 3 - 4 cycles until stroke end.

4. After finishing above steps, keep normal engine speed.

NOTE: After long storage, same procedure is required.



https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY HYDRAULIC TANK

HYDRAULIC TANK
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

A Open the hood and fit the lock.

iAb Loosen the oil filler cap slowly to release the 418P498

4 pressureinside the hydraulic tank. Then operate

the control lever 2 or 3 times to eliminate the
residual pressure in the piping.

& Loosen plug (1) at the top of the hydraulic tank
filter, and plug (2) of the pump piping to prevent the
oil inside the tank from flowing out.

* - First remove right side ladder.

1. Hood
Remove engine side hood (3), left and right side
panels (4), exhaust pipe (5) and center hood (6).

2. Brake hose
Disconnect hoses (7 and 8) between brake oil tank
and power master cylinder at brake oil tank end,
and remove lower section clamp.

3. Electrical wiring connector, washer vinyl hose
1) Disconnect electric wiring from connector (9).
2) Disconnect washer vinyl hose (10).

L
N T
4 il “W"‘,‘h.
4218P474; -

4. Hydraulic piping

Disconnect the following hydraulic piping.

® [oosen U-clamp nut (11) of the main control
piping.

® Disconnect tube (12) between main control
valve and hydraulic tank at main control valve
end, then remove hydraulic tank suppott.

® Disconnect lift cylinder tubes (13 and 14) from
main control valve.

¢ Disconnect dump cylinder tubes (15 and 16)
from main control valve.

® Disconnect steering valve hose (17) from main
control valve.

1

418P478 k

:418P4TT
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DISASSEMBLY AND ASSEMBLY HYDRAULIC TANK

o Disconnect hose (18) between main control
valve and hydraulic tank at hydraulic tank end.
+ Remove hose support (19).

418P478

418PA480

5. Work equipment control linkage
Disconnect work equipment control linkage (20 and
21) at main control valve end.

6. Air cleaner
Remove air cleaner (22).

7. Hydraulic tank
1) Using eye bolt, lift hydraulic tank (24), move to
the right and remove U-clamp supports (25 and
26) of the main control piping.
«  When lifting the hydraulic tank (24), check
that part ‘a’ is free from interference.
2) Sling and remove hydraulic tank (24).
* Remove slowly because there are glass
windows in the cab.

A Hydraulic tank: 140 kg

4i18P485
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DISASSEMBLY AND ASSEMBLY HYDRAULIC TANK

INSTALLATION

1. Hydraulic tank
1) Using eye bolts, raise hydraulic tank (17), set in
mounting position, then install mounting bolts.

* Tighten the mounting bolts temporarily,
then tighten them fully after installing all
sections of hood.

* Before setting hydraulic tank in mounting -
position, temporarily attach U-clamp sup-
ports (25 and 26) of piping to hydraulic
tank.

* When installing hydraulic tank, first install
hose (27) between hydraulic tank and
hydraulic and steering pump.

2. Air cleaner
Install air cleaner (22).

3. Work equipment control linkage
Connect work equipment control linkage (20 and
21) at main control valve end.

4. Hydraulic piping
Connect the following hydraulic piping.
® Install hose (18) between main control valve
and hydraulic tank at hydraulic tank end.
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DISASSEMBLY AND ASSEMBLY HYDRAULIC TANK

® Connect steering valve hose (17) at main con-
trol valve.

o Connect dump cylinder tubes (15 and 16) at
main control valve.

o Connect lift cylinder tubes (13 and 14) at main
control valve.

e Tube nut width across the flat: 36 mm

e Connect tube (12) between main control valve
and hydraulic tank at main control valve end.
Then, install support (19) to hydraulic tank.

¢ Tube nut width across the flats: 41 mm

* Be careful not to over-tighten U-clamp nut (11)
of piping.

|

-
418P476

5. Electrical wiring connector, washer vinyl hose
1) Connect washer vinyl hose (10).
2) Connect electric wiring connector (9).

6. Brake hose
Connect hoses (7 and 8) between brake oil tank
(24) and power master cylinder at brake oil tank
end.

7. Install engine side hood (3) and side panels (4) on
left and right sides, install engine center hood (6)
and exhaust pipe (5), then tighten mounting bolt of
hydraulic tank.

8. Refilling with oil

Tighten plug at top of hydraulic tank filter, and plug

of pump piping, then add hydraulic oil through oil

filler (28) to the specified level.

* Run the engine to circulate the oil through the
system. Then check the oil level again.

* Install right side ladder.

* For details of bleeding air from brakes, see
SECTION 52, TESTING AND ADJUSTING.
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC FILTER

HYDRAULIC FILTER
REMOVAL

sAk Loosen the oil filler cap slowly to release the
4 pressure inside the hydraulic tank.

1. Cover
Remove mounting bolts, then remove cover (1).

sAAe The tension of the spring is pushing the cover,
4 SO be careful when removing.

* Be careful not to damage the O-ring (2) and the
contact faces of the cover and tank.

2. Filter
Remove spring (3) and bypass valve (4), then
remove filter (5).

INSTALLATION

1. Filter
Install filter (5), then install bypass valve (4) and

spring (3).

2. Cover
Fit O-ring (2) in groove of cover, then install cover
(1) to tank.
* Replace the O-ring with a new part.
* Fit the O-ring securely in the groove, and make
sure that it is not caught when installing.

o

e

418P406

- T 418P497
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DISASSEMBLY AND ASSEMBLY HYDRAULIC, STEERING PUMP

HYDRAULIC, STEERING PUMP
REMOVAL

A Park the machine on level ground, set the
safety bar on the frame, lower the bucket to the
ground, stop the engine, apply the parking

brake and place blocks under the tires.

in the hydraulic oil tank, then operate the con- L _
trol lever 2 or 3 times to eliminate the. residual -
pressure in the piping.

aAk Loosen the oil filler cap to relieve the pressure
4

418P498 418P499

e Loosen plug (1) at the top of the hydraulic tank
filter, and plug (2) of the pump piping to prevent the
oil inside the tank from flowing out.

1. Hydraulic piping
1) Disconnect tube (3) between hydraulic tank and
hydraulic and steering pump at pump end.

2) Disconnect hose (4 and 5) between hydraulic
and steering pump and steering valve at pump
end.

2. Hydraulic, steering pump

Sling hydraulic and steering pump (6), remove

mounting bolts (7), then remove pump (6).

x The removal of the pump should be carried out
by two workers. Remove pump from lower
inspection access port.

* There is little space to work, so be careful.

A Hydraulic and steering pump: 13 kg
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC, STEERING PUMP

INSTALLATION

1.

Hydraulic and steering pump

Set pump (6) in mounting position, then tighten

mounting bolts (7).

* Check that there is an O-ring installed between
the pump and housing.

* This operation should be carried out by two
workers.

« There is little space, so be careful when work-

ing.

Hydraulic piping
1) Connect hoses (4 and 5) between hydraulic and
steering pump and steering valve at pump end.

2) Connect tube (3) between hydraulic tank and
hydraulic and steering pump at pump end.

Cover
Install inspection access cover.

Refilling with oil

Tighten plug (1) at top of hydraulic tank filter, and

plug (2) of pump piping, then add hydraulic oil

through oil filler (8) to the specified level.

* Run the engine to circulate the oil through the
system. Then check the oil level again.

.-

i

418P505

418P500
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DISASSEMBLY AND ASSEMBLY MAIN CONTROL VALVE

MAIN CONTROL VALVE
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

:At Loosen the oil filler cap to relieve the pressure
4 in the hydraulic oil tank. Then operate the
control levers 2 or 3 times to eliminate the

residual pressure in the piping. 1 o) g 418pase

® Loosen plug (1) at the top of the hydraulic tank
filter, and plug (2) of the pump piping to prevent the
oil inside the tank from flowing out.

1. Hood
Sling engine right side hood (3) and remove.

PA1BLI012

2. Hydraulic piping

Disconnect the following hydraulic piping.

¢ Remove mounting bolts of upper side of hose
support (4) and loosen U-clamp nut that se-
cures work equipment piping.

¢ Disconnect tube (5) between main control valve
and hydraulic tank at main control valve end.
* Remove mounting bolts of support (6) of

hydraulic tank.

418P507

® Disconnect lift cylinder tubes (7 and 8) from
main control valve.

e Disconnect dump cylinder tubes (9 and 10)
from main control valve.

® Disconnect hose (11) between steering valve
and main control valve at main control valve
end.

® Disconnect hose (12) between main control
valve and hydraulic tank at main control valve
end.

| 2:8pP508

63-10
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DISASSEMBLY AND ASSEMBLY MAIN CONTROL VALVE

3. Main control valve
1) Disconnect main control valve linkage (13 and
14) at main control valve end.

2) Disconnect connector (15) of brake oil level
sensor and connectors (16 and 17).

3) Sling main control valve (18), remove mounting
bolts (19), then lift off.

A Main control valve: 20 kg

+ Be careful not to let the lifting tool slip
when raising the main control valve.

63-11
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DISASSEMBLY AND ASSEMBLY MAIN CONTROL VALVE

INSTALLATION

1. Main control valve
1) Set main control valve (18) in mounting posi-
tion, then tighten mounting bolts (19).
* Tighten the mounting bolts on diagonally
opposite sides and be careful not to deform
the valve.

2) Connect connector (15) of brake oil level sen-
sor and connectors (16 and 17).

3) Connect main control valve linkage (13 and 14)
to main control valve.

2. Hydraulic piping
Connect the following hydraulic piping.
® Connect hose (11) between steering valve and
main control valve at main control valve end.
® Connect dump cylinder tubes (9 and 10) to
main control valve.

418P513

63-12
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DISASSEMBLY AND ASSEMBLY MAIN CONTROL VALVE

® Connect lift cylinder tubes (7 and 8) to main
control valve.

e Tube nut width across the flat: 36 mm

e Connect tube (5) between main control valve
and hydraulic tank at main control valve end.

& Tube nut width across the flat: 41 mm

o Connect hose (12) between hydraulic tank and
main control valve at hydraulic tank end.

@ |Install hose support (6) at hydraulic tank side
face.

® Secure upper side of hose support (4) with
mounting bolts, then tighten U-clamp nuts of
main control piping.
* Be careful not to over-tighten U-clamp nuts.

418P507

3. Hood
Mount right engine side hood (3).

4. Refilling with oil
Tighten plug (1) at top of hydraulic tank filter, and
plug (2) of pump piping, then add hydraulic oil
through oil filler (20) to the specified level.

P418L.1012

=

ai8P498 418Pag9

¢

- 418P5:5
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DISASSEMBLY AND ASSEMBLY

DISASSEMBLY AND ASSEMBLY OF MAIN CONTROL VALVE
24

@v 000

3 418F267
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DISASSEMBLY AND ASSEMBLY

MAIN CONTROL VALVE

DISASSEMBLY

1.

Spool assembly

1)
2)

3)
4)

Remove mounting bolt (2) and plug (3) of
detent assembly (1). ’

Hold spool (4) from moving, loosen bolt (5)
inside detent assembly (1), then remove detent
assembly (1).

* Remove joint (6) from spool (4).

Remove retainer (7), spring (8), retainer (9), oil
seal (10) and plate (11).

Remove retainer (12), then remove oil seal (10)
and spool (4).

Main relief valve assembly

1)
2)

3)

Remove main relief valve assembly (13).

Loosen nut (14), and screw out holder (15),

then remove retainer (16), spring (17), poppet

(18), seat (19) and spring (20).

Remove plug (21), then remove valve (22) from

sleeve (23).

* Valve (22) and sleeve (23) are not available
as individual parts, so replace them as a
set.

Remove safety valve assembly (25) with suction
valve and suction valve assembly (24).

Remove plug {26), then remove spring (27) and
valve (28).

416F300

ASSEMBLY

1. Assembly valve (28) and spring (27) in body (29),
then fit O-ring and tighten plug (26).

66— Plug: 11£1.5 kgm

2. Fit O-ring and install suction valve assembly (24)
and safety valve assembly (25) with suction valve.

G —— Safety valve: 1452 kgm

6— Suction valve: 14.5+2 kgm

3. Main relief valve assembly

1) Assemble valve (22) in sleeve (23), then tighten
plug (21).

2) Assemble spring (20), seat (19), poppet (18},
spring (17) and retainer (16) in sleeve.

3) Screw nut (14) into holder (15), fit O-ting on
holder, then install the holder into sleeve (23)
and tighten nut (14).

4) Fit O-ring and back-up ring and install main
relief valve assembly (13).

6—— Main relief valve: 8.5+1.5 kgm

4. Spool assembly

1) Assemble spool (4) in body, then install oil seal
(10) and retainer (12).

2) Pull out spool slightly, then assemble retainer
(11), oil seal (10}, retainer (9), spring (8), and
retainer (7).

3) Hold spool from moving, turn bolt inside detent
assembly (1), and install joint (6) to spool (4).

G—— Joint: 1.5:0.5 kgm

"4) Tighten bolt (5), then install detent assembly
(1).

63-15
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DISASSEMBLY AND ASSEMBLY DUMP CYLINDER

DUMP CYLINDER
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

iAk Loosen the oil filler cap slowly to relieve the

4 pressure in the hydraulic oil tank. Then operate

the control lever 2 or 3 times to eliminate the
residual pressure in the piping.

1. Bucket positioner
Disconnect connector (1).
* Remove the wiring clamps and brackets.

418P516)

2. Rod pin
Sling cylinder, remove lock bolt, then remove pin
@.
* When raising the cylinder, sling at two places
and be careful to maintain the balance.

3. Hydraulic piping

1) Start engine, and operate control levers to
retract cylinder rod (3).
* Do not retract the rod fully. Stop about 20

mm from end of stroke.

2) Disconnect hose (4) at rod end from cylinder.

3) Disconnect tube (5) and hose (6) at bottom end
from connection part. (@&

418psta:

63-16
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DISASSEMBLY AND ASSEMBLY DUMP CYLINDER

4. Dump cylinder
1) Remove lock bolt, then remove bottom pin (7).
+ When shims are installed, check the hum-
ber and thickness of the shims, and keep in
a safe place.

418P519,

2) Lift off dump cylinder (8).
« Be careful not to damage the cylinder rod.

Dump cylinder: 77 kg

418P520,

63-17



https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY

DUMP CYLINDER

INSTALLATION

1. Dump cylinder

1)
2)

Raise dump cylinder (8) and set in mounting
position.

Align pin hole at bottom end, assemble shim so
that total clearance ‘a’ between cylinder and
frame is within specified range, then install pin
(7) and lock with bolt.

Clearance 'a’: Less than 1.5 mm

a i< >a

"

I —.

418F268

2. - Hydraulic piping

1)
2)

3)
4)

A

Connect tube and hose (5) at bottom end.

Connect hose (4) at rod end.

* Fit the O-rings securely in the grooves.

* Install the hose without twisting or interfer-
ence.

Start engine, and operate control levers to

extend rod (3), then align pin hole.

Align pin hole, install pin (2), then lock with bolt.

Use a bar to align the pin holes. Never use your
fingers.

3. Bucket positioner
Connect connector (1).

1)
2)

63-18

For details of adjusting bucket positioner, see
SECTION 62, TESTING AND ADJUSTING.
Install wiring clamps and brackets.

v A

418P524
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DISASSEMBLY AND ASSEMBLY

DUMP CYLINDER

DISASSEMBLY
Special tool
Part number Part name Qty
790-502-2000
A or Cylinder repair stand 1
790-502-1003

1. Set cylinder assembly (1) on tool A.

2. Screw out cylinder head mounting bolt (2) and
remove cylinder head (3) from cylinder.

3. Pull cylinder head and piston rod assembly (4) out
of cylinder (5), and sling and remove them.
«  Oil will come out when the piston rod assembly
is removed from the cylinder, so place a con-
tainer in position to catch the oil.

4. Remove cylinder (5) from tool A.

5. Cylinder head, piston rod assembly
1) Screw out mounting bolt (6) and remove retain-
er (7), piston assembly (8) and cylinder head
assembly (9) from rod (10).
2) Remove O-ring (11) and back-up ring (12) from
rod (10).

9

AL

12
L10BROA41

63-19
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DISASSEMBLY AND ASSEMBLY

DUMP CYLINDER

6. Disassembly piston assembly as follows:
1) Remove wear ring (13).
2) Remove piston ring (14) from piston (15).

7. Disassemble cylinder head assembly as follows:
1) Remove snap ring (16), then remove dust seal
(17).
2) Remove rod packing (18).
3) Remove bushing (19) from cylinder head (20).
4) Remove O-ring (21) and back-up ring (22).

63-20
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DISASSEMBLY AND ASSEMBLY DUMP CYLINDER
ASSEMBLY
Special tools
Part number Part name Qty
790-502-2000
A or Cylinder repair stand 1
790-502-1003
B | 790-720-1000 | Expander 1 8
796-720-1670 | Ring 1
* Coat the sliding surfaces of all parts with engine oil ( b d )

before installing. Be careful not to damage
U-packing, dust seals or O-rings when installing.

1. Assemble cylinder head assembly as follows: L10OBRO44
1) Using push tool, press fit bushing (19) on
cylinder head (20). 16
* Be careful not to deform the bushing when
press fitting.
2) Assemble rc;dI packing (18). 17 —'i"\
* Be careful to install the rod packing facing l
in the right direction. 19"‘_,>l l 4\_—"20
18 ( >.,| W )
3) Install back-up ring (22) first, then O-ring (21). b : fe——22
*x Do not try to force the back-up ring into 21___+
position. Warm it in warm water (50 - 60° C)
before fitting it. L1IOBROA43

4) Using push tool @), install dust seal (17) on
cylinder head, then secure with snap ring (16).

2. Assemble piston assembly as follows:
1) Using tool B, expand piston ring (14).
*  Set the piston ring on the tool and turn the
handle 8 to 11 times to expand the ring.

)
0 oy ‘TEEI:I
/

14
2) Remove piston ring (14) from tool B and as-
semble on piston (15). ]
3) Fit tool C on piségn ring and compress piston
ring with clamp Q. =
Clamp @ Part No.: 07281-01589 vl
4) Assemble wear ring (13) on piston. LIOBR0O46 L10BRO45

63-21
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DISASSEMBLY AND ASSEMBLY

DUMP CYLINDER

3. Cylinder head, piston rod assembly
1) Install back-up ring (12) and O-ring (11) to rod
(10).
* Do not try to force the back-up ring into
position.
Warm it in warm water (50 - 60°C) before
fitting it.
2) Assemble cylinder head assembly (9), piston
assembly (8), and retainer (7) to rod (10), then
tighten with bolt (6).

s\, Piston thread: Piston thread: Adhesive (LT-
2)

66— Bolt: 11.25£1.75 kgm

* Leave for approx. 30 minutes after tighten-
ing.

4. Set cylinder (5) in tool A, then raise cylinder head
and piston rod assembly (4) and install in cylinder.

5. Set cylinder head (3) in cylinder and install cylinder
head mounting bolt (2).

66— Cylinder head mounting bolt: 117.5x12.5
kgm

6. Remove cylinder assembly (1) from tool A.

)

/
13——»]
PN
15—t
LIOBRO42
87
. g
11
=,/ T v
1
10 12
9 L10BRO41
L1OBRO40

L1IOBRO39
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DISASSEMBLY AND ASSEMBLY LIFT CYLINDER

LIFT CYLINDER
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

ﬁAk Loosen the oil filler cap relieve the pressure in

4 the hydraulic tank. Then operate the control

levers 2 or 3 times to eliminate the residual
pressure in the piping.

1. Rod pin

1) Sling lift cylinder (1), remove lock bolt, then
remove pin (2).

* Set support (D on end of lift arm that was
removed pin (2).

2) Start engine, and operate control levers to
retract cylinder rod (3) on side where pin has
been removed.

« Do not retract the rod fully. Stop about 20
mm from the end of the stroke.

2. Hydraulic piping
1)} Disconnect rod end tube (4) from connection of
hose (5).
2) Disconnect bottom end tube (6) from connec-
tion of hose (7).
* Fit covers to prevent dirt or dust from
entering the hoses or connections.

3. Lift cylinder
1) Remove lock bolt, then remove pin (8) at bot-
tom end.
« There are shims installed, check the num-
ber and thickness of the shims, and keep in
a safe place.
2) Lift off left cylinder (1).
* Be careful of the center of gravity, and
remove slowly.
* Be careful not to damage the cylinder rod.

Lift cylinder: 80 kg
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DISASSEMBLY AND ASSEMBLY LIFT CYLINDER

INSTALLATION

1. Lift cylinder
1) Sling lift cylinder (1) and set in mounting posi-
tion.

2) Align pin hole at bottom end, assemble shim so
that total clearance ‘a’ between cylinder and
frame is within specified range, then install pin
(8) and lock with bolt.

A Use bar to aligh the pin holes. Never use your
fingers.

Clearance ‘a": Less than 1.5 mm

2. Hydraulic piping
1) Connect tube (6) and hose (7) at bottom end.
2) Connect tube (4) and hose (5) at rod end.
*+  Fit the O-rings securely in the grooves.
* Install the hoses without twisting or interfer-
ence.
* Hose nut width across the flat: 36 mm

3. Rod pin
Start engine and operate control levers to extend
rod (3).
Align pin hole, install pin (2), then lock with bolt.

63-24
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DISASSEMBLY AND ASSEMBLY

LIFT CYLINDER

DISASSEMBLY
Special tool
Part number Part name Q'ty
790-502-2000 Cylinder repair
A or stand 1
790-502-1003
Socket
B 790-302-1340 | (width across 1
flats: 80 mm

1. Set cylinder assembly (1) on tool A.

2. Screw out cylinder head mounting bolt (2) and
remove cylinder head (3) out of cylinder.

3. Pull cylinder head and piston rod assembly (4) from
cylinder (5) and lift off.
‘+  Oil will come out when the piston rod assembly
is removed from the cylinder, so have a con-
tainer in position to catch the oil.

4. Remove cylinder (5) from tool A.

5. Set cylinder head and piston rod assembly on tool
A, and loosen nut (6) with tool B.

6. Remove piston assembly (7) and cylinder head
assembly (8) from rod (9).

L1OBR0O48

A4

L1O0BRO49

63-25
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DISASSEMBLY AND ASSEMBLY

LIFT CYLINDER

7. Disassemble piston assembly as follows:
1) Remove wear ring (10).
2) Remove piston ring (11) from piston (12).

8. Disassemble cylinder head assembly as follows:
1) Remove snap ring (13), then remove dust seal
(14).
2) Remove rod packing (15).
3) Remove bushing (16) from cylinder head (17).
4) Remove O-ring (18) and back-up ring (19).

63-26
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DISASSEMBLY AND ASSEMBLY

LIFT CYLINDER

ASSEMBLY

Special tools

Part number Part name

Qty

790-502-2000
A or
790-502-1003

Cylinder repair stand

Socket
(width across
flats: 80 mm)

B | 790-302-1340

790-720-1000 | Expander

D | 796-720-1670 | Ring

* Coat the sliding surfaces of all parts with engine oil.
Be careful not to damage U-packings, dust seals or

O-ring, then install nut.

1. Assemble cylinder head assembly as follows:

1) Using a push tool, press fit bushing (16) on

cylinder head (17).

* Take particular care not to deform the

bushing when press fitting.
2) Assemble rod packing (15).

~ Be careful to install the rod packing facing

in the correct direction.

3) Install back-up ring (19) and O-ring (18).
+ Do not force back-up ring. Heat in hot

water (50 - 60°C) before inserting.

4) Using a push tool, install dust seal (14) on

head, then install shap ring (13).

2. Assemble piston assembly as follows:
1) Using tool C, expand piston ring (11).

* After setting the piston ring in tool, rotate

the handle 8 to 10 times to expand.

2) Remove piston ring (11) from tool C and as-

semble on piston (12).

3) Fit tool D on piston ring and compress piston

ring with clamp @.
* Parts No. of clamp @
07281-01279

}

17

18

19———-d

L1OBROS51

15

Bl | [—m

N

L1IOBRO54

L1OBROS53

i
L1OBRO0O52
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DISASSEMBLY AND ASSEMBLY LIFT CYLINDER

4) Assemble wear ring (10).

o T T8
3

L10OBRO50

3. Set piston rod (9) in tool A.

4. Assemble cylinder head assembly (8) and piston
assembly (7) on rod, then install nut (6).

5. Using tool B, tighten nut (6) to the following speci-
fied torque.

s\, Piston rod thread: Adhesive (LT-2)

6—— Nut: 405+40.5 kgm

6. Remove piston rod and cylinder head assembly (5)
from tool A.

7. Set cylinder (4) in tool A.

8. Sling piston rod and cylinder head assembly (5)
and install in cylinder (4).
L1IOBR0O48

9. Set cylinder head (3) into cylinder and instali cylin-
der head mounting bolt (2).

10. Remove cylinder assembly (1) from tool A.

L10BRO47

63-28
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DISASSEMBLY AND ASSEMBLY

WORK EQUIPMENT

WORK EQUIPMENT

REMOVAL

A Stop the machine on level ground and install
the safety bar on the frame. Lower the bucket
1o the ground and stop the engine. Then apply
the parking brake and put blocks under the
wheels to prevent the machine from moving.

1. Bucket link

1) Remove mounting pin (1) of bucket link.
* Tie the bucket link to the tilt lever with wire.

2) Remove mounting pins (2) of bucket hinge.

A Do not put your fingers in the pin hole.

3) Drive machine in reverse to disconnect bucket.

2. Dump cylinder mounting pin

Sling dump cylinder (3), remove pin (4), then

disconnect cylinder rod and tilt lever.

* Insert a block (D between the cylinder bottom

and frame.

Dump cylinder: 77 kg

3. Lift cylinder pin

Sling lift cylinder (5), then remove mounting pin (6).

* Place a support under the tip of the lift arm.

* Place a block @ on top of the axle, and lower

the cylinder onto it.

Lift cylinder: 80 kg
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

4. Lift arm, tilt lever, bucket link
1) Remove boom kick-out switch (7).

2) Sling lift arm, tilt lever and bucket link (8),
remove mounting pin of lift arm, then lift off lift

arm.
Lift arm, tilt lever, bucket link assembly:
| %8 | oan kg

« If there are any shims, check the number and
thickness of the shims, and keep in a safe
place.

5. Tilt lever, bucket link
1) Sling bucket link (8), remove mounting pin (10},
then remove bucket link from tilt lever.

Bucket link: 23 kg

419P1057

2) Sling tilt lever (11), remove mounting pin (12), :
then lift off from lift arm. ) %
Tilt lever: 150 k B
g ol

A y

f i \\
N
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+ . 419p 107
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

6. Dust seal, bushing
1) Remove dust seal (14) and bushing (15) from
lift arm (13).

419F468

2) Remove dust seal (16) and bushing (17) from
tilt lever (11).

419P1060

419F469

3) Remove dust seal (18) and bushing (19) from )
bucket link (9). \ o

419F470

63-31
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DISASSEMBLY AND ASSEMBLY

WORK EQUIPMENT

INSTALLATION

A Use a bar to align the pin holes. Never use your
fingers.

1. Dust seal, bushing
Press fit bushings (15) in bucket link, tilt lever, and
lift arm, then assemble dust seal (14).

s\, Bushing: Grease (G2-L1)

Hydraulic
Cylinder

Lift Arm

Bushing

A419F471A

2. Tilt lever, bucket link
1) Align holes of tilt lever (11) and lift arm (13),
then install mounting pin (12) and lock with
bolt.

2) Assemble cord ring on bucket link (9), align
holes of tilt lever (11), then install pin (10) and
lock with bolt.

* Tie the bucket link to the tilt lever with wire.
* Be careful not to let the cord ring get
caught when installing.

63-32
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

3. Lift arm, tilt lever, bucket link assembly

1) Raise lift arm, tilt lever, and bucket link (8), and
set in mounting position. Align holes at mount
of front frame and lift arm, assemble shim so
that clearance ‘a' on left and right is equal,
then install mounting pin and lock with bolt.
* Clearance 'a': Less than 1.5 mm
* After installing the pin, set a support under

the tip of the boom.

418P570

b

418F282

2) Install boom kick-out switch (7).

4. Lift cylinder
Sling lift cylinder (5), start engine and align cylinder
rod with lift arm mounting hole. Install mounting pin,
then lock with bolt.

A Before starting the engine, check that the
directional lever is at neutral, and the parking
brake engaged.

5. Dump cylinder
Sling dump cylinder (3) and operate control lever to § -
align pin holes. Install mounting pin, then lock with L 418P57I
boit.
* After installing the mounting pin, remove the
block.

al 8?3572
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

6. Bucket

1) Operate control lever to align hole of bucket
mounting pin (2). Install cord ring (20) and
assemble shim so that clearance ‘b’ on left
and right is equal, then install mounting pin and
lock with bolt.
« Be careful not to let the cord ring get

caught when installing.

« Clearance 'b": Less than 1.5 mm

418F283

7. Bucket link

1) Align hole of mounting pin (1) of bucket link (9).
Install cord ring (21) and assemble shim so that
clearance ‘¢’ on left and right is equal, then
install mounting pin, and lock with bolt.
* Be careful not to let the cord ring get

caught when installing.

« Clearance ‘c": Less than 1.5 mm

21

418F284

8. Greasing
Grease all pins.
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DISASSEMBLY AND ASSEMBLY COUNTERWEIGHT

COUNTERWEIGHT
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

1. Remove radiator grill.

§P418L1013

2. Sling additional counterweights (1 and 2), remove
mounting bolts, then lift off counterweight.
*  Be careful to maintain the balance when remov-
ing the counterweight.

A Additional counterweight (1): 305 kg
Counterweight (2): 1020 kg

* Be careful not to damage the lamps when
removing the counterweight.

INSTALLATION

1. Counterweight
Raise counterweights (1 and 2), set in mounting
position, then tighten mounting bolts.
+«  When setting in the mounting position, be
careful not to damage the lamps.
® Mounting bolt width across the flat: 36 mm

61 Mounting bolt: 95:10 kgm

2. Install radiator grill.
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DISASSEMBLY AND ASSEMBLY COUNTERWEIGHT

MEMO

63-36



https://truckmanual shub.com/

WORK EQUIPMENT SYSTEM [ @
64 STRUCTURE AND FUNCTION

HYDRAULIC AND STEERING PUMP . .. .. e 2
MAIN CONTROL VALVE . . . e e e 4
DUMP CYLINDER . . ..o e e e e 6
LIFT CYLINDER . . .. e e 7
BUCKET LINKAGE . ...t 8
BUCKET POSITIONER AND BOOM KICK-OUT . . ...\t 11
BUCKET . . 12



MAINTENANCE STANDARD

https://truckmanual shub.com/

HYDRAULIC AND STEERING PUMP

HYDRAULIC AND STEERING PUMP
e Model SAL(2)-050 + Model SAL(2)-025

1 2
—>\<— / —
_J_\._
op P / ? a
| 1 LY I o
e s ;/L — v—
4 1 I L ) T8
==t ==
] ]I | B -
Section AA
| |
Front pump Rear pump
419F142A
Unit: mm
No. Check item Criteria Remedy
Clearance between gear Standard clearance Clearance limit
1 case and side plate, gear 0.10-0.15 0.19
Clearance between inside
diameter of plain bearing g Replace
2 and outside diameter of 0.06-0.125 0.20 P
gear shaft
3 Insertion depth of pin 12.0_8 5
4 Z?;?ttmg torque of spline 0.5-1.5 kgm
5 Tightening torque of bolt 11.5+£1.0 Retighten
. Discharge | Standard Repair limit
Model Revolution pressurge discharge discharge
(rpm) kg/em2) |  (e/min) (¢/min)
Discharge (Front)
Oil: SAE10W-CD ron 3000 210 138 128
Temperature: 45-55°C SAL(2)-050
S A(E(g?zzs 3000 210 67 62
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MAINTENANCE STANDARD HYDRAULIC AND STEERING PUMP

This page is blank.

64-3



https://truckmanual shub.com/

MAINTENANCE STANDARD MAIN CONTROL VALVE

MAIN CONTROL VALVE

5.5 + 0.5 kgm

o F": 2] |
1
/fEH]’ P &5w]7.0 = 1.0 kgm
= &= | =
N= L-:h ==
= DN =2
e
= 57_~ =
— =3 { ¢&—=P
R, 2
) b gj h /
2 [
|
| . i s 85 = 15kem 10.75 + 1.75 kgm
= 1‘ Al T 14.25 + 225kgm  §

1425 £ 2.25 kgm

U
|
111 E=2q))

L
|
==y

35 = 0.5 kgm

14.25 = 2.25 kgm

135+ 0.35kgm & w1 1.5 % 0.5kgm

FL41801028
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5.5 = 0.5 kgm

/

MAIN CONTROL VALVE

G %3 17.1 £ 1.0 kgm

5] 6.0 = 1.0 kgm
/ 0.3 £ 0.1 kgm
L
]
FL41801029
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
Free Installation Installation Free Insfallation
length length load (kg) length load (kg)
1 Spring of lift spool 45 13.6
Spring of main relief Replace
2 | vaive 411 32.6 26.4 394 21.1 P
3 Spring of service spool 45.2 18.0
4 Spring of dump spool 45 18.1
5 | Spring of check valve 25 2.8
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DUMP CYLINDER

DUMP CYLINDER

LD

s

G 118+12 kgm &1 11.51.0 kgm U41801137
No. Check item Criteria Remedy
Standard Tolerance
size Standard Clear-
clearance | ance
Shaft Hole limit
1 Clearance between rod 75 -0.100 +0.291 0.465 0.745
and bushing 0.171 +0.077 0.177
2 | Clearance between piston 85 _ +0.207 _ _
rod and mounting pin +0.120 Replace
- bushin
3 | Clearance between cylin- 85 _ +0.207 _ _ g
der bottom mounting pin +0.120
and bushing
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MAINTENANCE STANDARD LIFT CYLINDER

LIFT CYLINDER

G5 405 + 40.5 kgm 3

f T 66 = 18 kgm U41801138
No. Check item Criteria Remedy
Standard Tolerance
size Standard Clear-
clearance | ance
Shaft Hole limit
1 Clearance between rod 70 -0.100 +0.271 0.445 0.745
and bushing -0.174 +0.075 0.175
2 | Clearance between piston 70 _ +0.350 _ _
rod mounting pin and +0.200 Replace
inside diameter of hole bushing
3 | Clearance between cylin- 75 _ +0.174 _ _
der bottom mounting pin +0.100
and bushing
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MAINTENANCE STANDARD BUCKET LINKAGE

BUCKET LINKAGE

418F100

SectionC-C

Section E-E Section F-F

10

U_ S5 [
3 R

= S

a b a b
Section G-G Section H-H Section J-J 418F101
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MAINTENANCE STANDARD BUCKET LINKAGE
Unit: mm
No. Check item Criteria Remedy
Star]dard Tolerance Standard Cle'aral'nce
size Shaft Hole clearance limit
Clearance between pin and
1 bushing at boss ends of 65 38% :8}38 8;28" 1.0
bucket link : : ’
Clearance between pin and
1-1 | bushing at boss ends of 75 gggg ig}gg 8;28 1.0
bucket link : ) )
Clearance between pin and
2 | bushing at joint of lift arm 65 gggg 181(7)8 8;28 1.0
and bucket ’ ) )
Clearance between pin and
3 | bushing at joint of lift arm 75 '88:732 Ig}gg 8;?8 1.0 Replace
and frame ) ) ) also if
cl betw ] P other parts
earance bewween pin an -0.036 | +0.207 0.156- are biting
4 | bushing at joint of dump 85 -0.090 +0.120 0297 1.0 into pin
cylinder bottom and frame ) ) ’
Clearance between pin and
5 | bushing at joint of dump 85 '8888 :gf% g;g? 1.0
cylinder rod and tilt lever ) ) )
Clearance between pin and
6 | bushing at joint of tilt lever 85 3833 :8?% gégg 1.0
and lift arm ) ’ ’
Clearance between pin and
7 | bushing at joint of lift cylinder 75 8832 Ig}gg 8;:538 1.0
bottom and frame ’ ’ :
Clearance between pin and
8 | bushing at joint of lift cylinder 70 g-g‘;g Ig‘ggg g'igg' 10
rod and lift arm ) : )
Width between . Standard clearance
bosses Width of hinge (Clearance a + b)
9 gzg‘tfrgm;mp cylinder 90‘“8'8 93+1.5 0.7-4.5 Insert
shims on
+15 . both sides
10 | Joint of lift arm and frame 101+1.8 104 0’ 1.2-6.3 to make
clearance
on both
11 | Joint of lift arm and bucket 85+1.8 88" 1278 ot and
right sides
Joint of bucket link +3 less than
121 and bucket 85+1 889 20-7.0 1.5 mm
13 | Joint of lift cylinder and frame 85"‘8‘8 88+1.5 0.7-45
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BUCKET LINKAGE
No. Check item Criteria Remedy
Width between . Standard clearance
bosses Width of hinge (Clearance a + b)
14 | Joint of tilt lever and lift arm 250+0.5 253%1.5 1.0-5.0
Replace
Joint of dump cylinder +0.8 :
15 and tilt lever 90 0 93+1.5 0.7-4.5
Insert
shims on
both sides
to make
Joint of lift cylinder clearance
16 and lift arm 85+1.8 89+0.8 1.4-6.6 on both left
and right
sides less
than
1.5 mm
17 | Joint of tilt lever and 1061 109+1.5 0.55.5 Replace

bucket link
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MAINTENANCE STANDARD

BUCKET POSITIONER & BOOM KICK-OUT

BUCKET POSITIONER AND BOOM KICK-OUT

418F102
Unit: mm
No. Check item Criteria Remedy
1 Clearance of bucket positioner switch
3-5 Adjust
2 Clearance of boom kick-out switch
3 Tightening torque of mounting bolt for adjuster 9.0£3.5 kgm
Retighten
4 Tightening torque of mounting bolt for bucket wear plate 1.820.2 kgm
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MAINTENANCE STANDARD BUCKET

BUCKET

Section B-B
Section A-A z £] 7611 kom Section C-C
423F234
U42301007
Section K-K
No. Check item Criteria Remedy
Standard size Repair limit
1 Wear of bucket tooth Replace
35mm 18mm
2 Clearance of bucket tooth Less than 0.5mm Replace or adjust
mounting
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81 STRUCTURE AND FUNCTION

VS

ELECTRICAL WIRING CIRCUITDIAGRAMS . . . ... e
ENGINE STARTING CIRCUIT ... ... i e et e e e

ENGINE STOP CIRCUIT . .. . e e e
COMBINATION SWITCH . . ..o e et

ELECTRICAL TRANSMISSION CONTROL ............... A
TRANSMISSION CUT-OFF SELECTOR SWITCH ....... e e
NEUTRALIZER RELAY . . . i ettt e et e et e e

ELECTRONIC VEHICLE MONITORING SYSTEM(EVMS) . ..... ... ... i,

MONITOR PANEL . .. e ettt et aaaeeeenn
INDICATION ON MONITOR PANEL . . .. ... . e e e
WIRING HARNESS . . ... i e et et e e
SENSORS . ... e e e e

ENGINE OILLEVEL SENSOR . ... ot e et e e ae
COOLANT LEVEL SENSOR . . . .. it e ittt i et
BRAKE OILLEVEL SENSOR . ...t e et e e
FUEL GAUGE SENSOR . ... ... i e e e e e
COOLANT TEMPERATURE SENSOR . . ... o i e e
TORQUE CONVERTER OIL TEMPERATURE SENSOR . ..........cooiiiiia,
ENGINE OILPRESSURE SENSOR ... ... e e
ROTATIONAL SPEED SENSOR . . ...ttt e i it e e
PROXIMITY SWITCH ..o e e e e it e

81-1



https://truckmanual shub.com/

STRUCTURE AND FUNCTION

ELECTRICAL WIRING CIRCUIT DIAGRAMS

ELECTRICAL WIRING CIRCUIT DIAGRAMS

See the electrical wiring circuit diagrams located at the
end of this book. Foldouts No. 1, 2 & 3.

The rest of this page is blank.
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STRUCTURE AND FUNCTION

ENGINE STARTING CIRCUIT

ENGINE STARTING CIRCUIT

B
R{ 24v
TRANSMISSION
F-R LEVER
oF ALTERNATOR
N
. oR

| :gc s{ 24v

STARTING SWITCH

_I_I— B B B
SAFETY STARTING
RELAY MOTOR

FUEL CUTOUT
SOLENOID

BATTERY RELAY

Function

® To ensure safety when starting the engine, the
system is equipped with a neutral safety circuit.
This makes it impossible for the engine to start if
the directional lever is not at the N (Neutral) posi-
tion.

Operation

& When the directional lever is placed at the N (Neu-
tral) position, the neutral contacts of the directional
lever switch are closed. In this condition, if the
starting switch is turned to the START position,
current flows in the following circuit.

i~ 1

BATTERY

LO8DDOS1

(® Battery (+) - starting switch terminal B - starting
switch terminal C ~ safety relay terminal S - safety
relay terminal B - directional lever switch terminal N
- ground, so the safety relay switch is closed.

In addition, current flows from starting switch terminal
BR - battery relay coil ~ ground, so the battery relay
switch is closed. This forms the following circuit.

@ Battery (+) - battery relay - starting motor terminal
B - safety relay terminal B - safety relay terminal C -
starting motor terminal S, and the engine starts.

If the directional lever is at any position other than N
(Neutral), circuit D is not formed, and the engine does
not start.
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ENGINE STARTING CIRCUIT

a)

81-4

Safety relay

SAFETY RELAY

N

O

%

TERMINAL B

O
CONNECTOR 1
m o) ¢
3 2
TERMINAL B
.
[ : ZL% !
] 085 BW J ] .
» ol 085 WG RL g r::':_( '
R .T l - TERMINAL C
E +_‘< I '

SAFETY RELAY CONNECTION CHART

LO8CDO64
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STRUCTURE AND FUNCTION

ENGINE STOP CIRCUIT

ENGINE STOP CIRCUIT

Operation

® When the starting switch is turned ON, electric
current flows in the following circuit.
(D Battery (+) ~ starting switch terminal B ~ starting
switch terminal BR - fuel cut solenoid - ground
connection.
When electric current flows to the fuel cut solenoid,
the fuel governor is put in the FREE position by the
fuel control linkage.
Fuel flows to the fuel injection pump and the engine
starts.

FUEL CUT-OUT SOLENOID

When the starting switch is turned OFF, circuit @O
is shut off, but the engine is rotating, so there is
still voltage at terminal R of the alternator. For this
reason, the following circuit is formed.

(@ Alternator terminal R - battery relay terminal BR
- ground connection.

The battery relay is maintained, but because of
the diode inserted into the circuit, no electric
current flows to the fuel cut solenoid, so the
engine stops.

il |

B
R
STARTING SWITCH ALTERNATOR
TO SAFETY RELAY
({TERMINAL R)
B BR

BATTERY RELAY

TO STARTING MOTOR

LLs ma L ey |

BATTERY

LO8DD092
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ENGINE STOP CIRCUIT

COMBINATION SWITCH

423F188A

Outline

® The FORWARD-REVERSE lever has three contacts; When the lever is moved to the desired position, the
the speed control lever switch has four contacts. switch, which is connected by a shaft, moves and
The switch alone has no detent mechanism. The electric current flows in only that circuit to move the
detent mechanism is in the combination switch machine. '

itself. Each switch is held at two places by pins. In
addition, each switch is secured to the base by

three screws.

Function

1

FORWARD-REVERSE lever switch

Selecting FORWARD, REVERSE or NEUTRAL

2 | Speed control lever switch Selecting machine speed range
Prevents speed control lever from going into 3rd or 4th speed
3 Speed control lever stopper during operations
4 Direction indicator lamp Indicates direction when turning left or right
Returns direction indicator lamp lever to neutral
5 Self cancel automatically after turning left or right
6 | Lamp switch Selects clearance lamps, headlamps, parking lamps
7 | Dimmer switch Selects travel beam, low beam
8 | Emergency flasher switch Makes left and right turn signal lamps operate at the same time
9 | Emergency flasher pilot lamp Flashes when emergency flasher lamp is ON
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STRUCTURE AND FUNCTION ELECTRICAL TRANSMISSION CONTROL

ELECTRICAL TRANSMISSION CONTROL

TRANSMISSION CUT- RELAY
OFF SELECTOR (NSIDE RIGHT
SWITCH . CONSOLE)

{ @ FLOOR WIRING

\ ’)}» HARNESS
O
") £/ mansmssion
FORWARD-REVERSE LEVER ;’- CUT-OFF

SPEED CONTROL LEVER

“@ 0
POWER MASTER

(& CYLINDER [7]
/ \ FUSE BOX
TRANSMISSION .1\ TRANSMISSION WIRING
CUT-OFF » HARNESS :
SWITCH (LH) 3

TRANSMISSON CONTROL VALVE LO8DD093

Function

Selection of FORWARD,
REVERSE and NEUTRAL

1 FORWARD-REVERSE lever

2 | Selection of travel speed range Speed control lever

3 | Transmission cut-off function Transmission returned to neutral when left brake pedal is operated.
Selects if transmission cut-off function is used or not used.
4 Transmission cut-off selection With this function, the left brake pedal can be used to get even better
function performance than conventional loaders in digging operations or ease

of steering when loading on to trailers.

To prevent the operator from driving off when the parking brake is
5 Neutralizer function still applied and causing seizure of the parking brake, the transmis-
sion is returned to neutral when the parking brake is applied.

The engine can only be started if the FORWARD-REVERSE lever is in
neutral. In any other position the engine will not start.

This prevents the machine from starting suddenly. (For details, see
STARTING CIRCUIT.)

6 | Neutral safety function

When the machine is driven in reverse, a back-up lamp lights up and

7| Warning function a back-up horn sounds to warn people standing near the machine.
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STRUCTURE AND FUNCTION

ELECTRICAL TRANSMISSION CONTROL

TRANSMISSION CUT-OFF SELECTOR SWITCH

Outline

o The transmission cut-off selector switch is a 2-circuit
waterproof toggle switch. It is installed in series with
the transmission cut-off switch at the power supply
side of the transmission FORWARD-REVERSE ON
circuit. ®

Operation

OFF

e [f the transmission cut-off selector switch is put to
CLOSED, there is always the (+) 24V in the circuit
of the FORWARD-REVERSE clutch solenoid valve
passing through this switch. Therefore, although the
left brake is operated and the transmission cut-off

switch is moved to OPEN, electric current will
flow to the solenoid valve through the transmis-
sion cut-off switch, and the transmission will not
be placed in neutral.

If the transmission cut-off selector switch is put to
OPEN, the electric current power passing through
this switch to the FORWARD-REVERSE clutch
solenoid valve is the (+) 24V passing through the
transmission cut-off switch. Therefore, if the left
brake is actuated and the travel of the brake is
the standard travel, when the transmission cut-off
switch is moved to OPEN, electric current stops
flowing to the solenoid valve and the transmission
is placed in neutral.

- - " ™
SWITCH "OFF SWITCH "ON
Battery relay Neutralizer relay (installed Neutralizer relay Gnstafed
Battery st operator's seat) Battery Battery relay at operators seat)
Starting switch =
9 Starting switch =S
B 8
4d 1é- ]
& l— N To machine
Alternator Altemnator monitor panel
terminal R terminal R
To machine ON__OFF T ON__ OFF
monitor To —
panel "[" monitor panel
Tran:r?isslon | T .
Sy Transmission cut- o cutoff Transmission cut-off  Parking brake
ss‘\’nftch {manual) off switch :;&r'lg;: cab {manual} il switch Bwiteh scaD
lechanical |
R Satety rolay
Safety relay (Ter B}
(Terminal B)
4 o 4
3 { ¥} Forward- 3 Forward-
Reverse Reverse
switch

Neutral terminal of

switch
hine monitor

Neutral terminal of
machine monitor system

system
Back-up lamp
power
Back-up Back-up lamp Back-up
horn Back-up lamp
relay

81-8

Back-up lamp power
source

Back-up
lamp Back-up lamp
relay
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ELECTRICAL TRANSMISSION CONTROL

NEUTRALIZER RELAY

e When the parking brake is being used, no electric  For this reason, no electric current flows to the FOR-
current flows to the relay coil. The input terminal is ~ WARD-REVERSE circuit of the transmission which is

connected to output terminal “6".

connected to output terminal "5". When the parking
brake is being used, the transmission is kept in neutral.

Neutralizer relay (installed
Battery relay in operator's compartment)

To machine monitor

Battery
J:cl-|--- -lIl'-HIIP---III I-F—
Starting switch
B
| e _Alternator
BR

<7 terminal R
% i

pane|

Transmission cut-

ff selector switch
manual

To mlachlne monitor -« > % i ;@

Transmission cut-off Parking brake switch

switch (Mechanical)
]+ X'
-+ afety rel
?terml‘Yaafﬁy
| S

Forward-Reverse
switch .
Neutral terminal of

Back-up horn Back-up lamp

— machine monitor
1] system
-
k1
& = 22
leeQOQ Back-up lamp power

1 source
[t
o
= Back-up lamp relay

LO8DD095
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STRUCTURE AND FUNCTION

ELECTRONIC VEHICLE MONITORING SYSTEM

ELECTRONIC VEHICLE MONITORING SYSTEM (EVMS)

Outline

e The electronic vehicle monitoring system is a
system to inform the operator of the condition of
the machine. It consists of sensors installed in
various parts of the machine, which observe the
condition of the machine and process the informa-
tion speedily, and display the situation on the
monitor panel.

Warning lamp . Warning buzzer

i ®
EN ==
QEEQ I88.)| | 1IE =
=2 — };Z

_E H[:R EEEER?E, E~§

@ o .

81-10

The electronic vehicle monitoring system consists
of the monitor panel, sensors, warning buzzer,
warning lamp and power source.

The display can be broadly divided into CHECK
items and CAUTION items, which display warn-.
ings if any abnormality arises in the machine; and
gauges, speedometer, and service meter, which
always display the condition of the machine.

Battery
+ —_

B.oa 8 A B

——

Sensor

U41901059
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MONITOR PANEL

MONITOR PANEL

® The monitor panel consists of the following compo- @ Each module (excluding the service meter) has its

nents: MONITOR and GAUGE module, SPEEDOM-
ETER and MONITOR module, (including service
meter), the case and various other components.

2A 2B 3A 3B

6 7 6
" |
P
sa | =
~HZ
1B Tl>
1 — L
N5
(L

S
&

T
©

v

1. Check (Before starting)
1A. Brake oil level
1B. Engine oil level
1C. Coolant level
2. Caution (Warning)
2A. Battery charge
2B. Fuel level
2C. Main steering failure
3. Caution (Emergency
warning)
3A. Brake oil level
3B. Engine oil pressure
3C. Coolant level

&

3D.

3E.

Coolant temperature

3F. Torque converter oil temperature
Pilot indicator

4A.
4B.
4C.
4D.
4E.

Parking brake

Work lamp

Transmission cut-off selector
Ground driven steering

(If installed)

own microcomputer which processes the signals
from the sensor and gives a display.
The panel uses a liquid crystal display.

COOND

@l
i
|

- I [

L] ]
&8
L11AJOO4

5. Gauge

5A. Coolant temperature

5B. Torque converter oil
temperature

5C. Fuel

Signal lamps

Speedometer

Headlamp (High beam)

Service meter

Service meter indicator
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STRUCTURE AND FUNCTION

MONITOR PANEL

INDICATION ON MONITOR PANEL

Category | Symbol Indication item Indication range Description
(®) Brake oil level Below low mark
—_—=
Checks Pisplzyted (\)Nﬁennf]tarting swtitch isd
. ; urned to with engine stopped.
gtzfg;': @ Engine oil level Below low mark Display goes out when normal
9 = Display flashes when abnormal
@ Coolant level Below low mark
=
When charging is
E] Battery charge defective gind Displays when engine is running.
Display goes out when normal
Display flashes when abnormal
Caution 1 m Fuel level Below low mark and lamps flash at the same time
—_—
When ground Display when steering switch is turned
U Main steering failure | steering is oper- on;
ated Display flashes when operated
(®) Brake oil level Below low mark
—_
. . Below specified
-)@4- Engine oil pressure pressure
Display when engine is running.
- Display goes out when normal
Caution 2 @ Coolant level Below low mark Display flashes when abnormal;
buzzer and lamp actuated
% Coolant temperature | Above 105°C
Torque converter oil o
@ temperature Above 130°C
(@ Parking brake When operated
Display when starting switch is
oy Work lamp When operated turned ON;
- ! Lights up when operated
ilot

Transmission cut-off

When operated

>

Ground steering
normal

When operated

Displays when ground steering is nor-
mal (If installed)

81-12



https://truckmanual shub.com/

STRUCTURE AND FUNCTION

MONITOR PANEL

Category | Symbol Indication item Indication range Description
0-100 km/h
IS5, Travel speed or Digital display
0-100 MPH
= High beam When operated
= Displays when starting switch is
(S)glee?g; turned ON;
Signal lamp Lights up when operated
<] D> (right, left) When operated
<] [> | Hazard When operated Lights up when operated
Actuated when engine oil pressure is
B Service meter ggggggge{jh normal.
Service piay Advances 1 for every hour of operation
meter
O Service meter Flashes when service meter is
indicator operating
H
Red I 105°C
H 102°C
@ Coolant temperature One lamp lights up to indicate level
Green go°C
H 67°C
White L
c
H
Red T 130°C
H 120°C
Torque converter oil 1o%c . -
Gauge {? temperature 382 One lamp lights up to indicate level
Green 50°C
c
F Full
W 6/7
‘ 5/7
iﬁ Fuel level Green 147 | All tamps light up below indicated level

3/7
2/7
Empty

Red ||
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STRUCTURE AND FUNCTION

MONITOR PANEL

WIRING HARNESS

g0 CNP2
(8P)

CNP6
—— (5P)

n
H‘

Buzzer

Lamp

.

Operation of monitor panel
If the monitor panel is working normally, the lamps on
the monitor panel will work as follows:
1) When the starting switch is turned to ON.
a) All monitor lamps will light up for 3 seconds.
b) The warning buzzer will sound for 2 seconds.
2) CHECK MONITOR GROUP
a) All monitor lamps will light up for 3 seconds,
then if there is any abnormality in any check
item, that item will flash. (About 0.8 seconds
ON, then 0.8 secands OFF repeated.)
b) If the outside air temperature is low (below
about -10°C), the flashing interval will change
slightly, but this is not an abnormality.

81-14

3)

a)

U41901066

The CHECK item lamps will go out when the
engine is started. (Judge whether the engine is
running by the rise in the engine oil pressure, or
see if there is a voltage of over 10V from the
alternator.)

CAUTION MONITOR GROUPS

All monitors are working from the time the engine
starts to the time the engine stops and the start-
ing switch is turned to OFF.

If there is any abnormality in the machine, the
lamp for that item will start to flash (0.8 seconds
ON, then 0.8 seconds OFF).
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STRUCTURE AND FUNCT!ON

MONITOR PANEL

SENSORS

Function

e There are three types of sensors: contact, resistor
and solenoid.

e With contact type sensors, one end of the wiring is
grounded at the chassis end, and the other end
sends the signal from the sensor directly to the
monitor or sends it through a relay.

Sensor actuation table

If the contact of the sensor that sends the signal
directly to the monitor is closed, the monitor judges
the signal to be normal.

If the contact of the sensor that sends the signal to
the monitor through a relay is opened, the monitor
judges the signal to be normal. (The signal is reversed
by the relay.)

Check item Sensor type When normal When abnormal
Engine oil level Contact ON OFF
Coolant level Contact ON OFF
Brake oil level Contact OFF ON
Fuel level Resistor
Coolant temperature Resistor
Torque converter oil temperature Resistor
Engine oil pressure Contact OFF ON
Travel speed Solenoid
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STRUCTURE AND FUNCTION MONITOR PANEL

ENGINE OIL LEVEL SENSOR

J Circuit

3 2 structure

ON <«—>» OFF

{(up) (down)
LO8CDO71

Function
e The engine oil level sensor is installed on the engine 1. Connector

oil pan. When the engine oil goes below the speci- 2. Wire

fied level, the float goes down and the switch is 3. Plug

turned OFF. The machine monitor lamp then lights 4. Float

up to indicate the abnormality. 5. Switch

COOLANT LEVEL SENSOR

1 2 3 4 5 E
\ Circuit
: structure

ON <—>» OFF

{up) {down)
LO8CDO72

Function
® The coolant level sensor is installed on top of the 1. Connector

radiator. When the coolant level goes down, the 2. Wire

float goes down and the electric current is shut off. 3. Plug

The machine monitor lamp then lights up to indicate 4. Float

the abnormality. 5. Switch
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STRUCTURE AND FUNCTION MONITOR PANEL

BRAKE OIL LEVEL SENSOR

—T
I-I V oo, ¥
3 (
S OFF (up)
:\L [‘i/ I
5 \=: // Y oN own

@i!

Circuit structure

LOBCD065

Function
@ This is installed to the bottom of the brake oil tank, 1. Cap

and when the brake oil goes below the specified 2. Ring

level, the float goes down and turns the switch ON. 3. Diaphragm

This actuates the relay and turns the relay output 4. Tank

OFF. The machine monitor lamp then flashes to 5. Connector

indicate the abnormality. 6. Float
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STRUCTURE AND FUNCTION MONITOR PANEL

FUEL GAUGE SENSOR

[ s
Y[ 2

°1
EMPTY Circuit structure
(bottom) LOBCDO66

Function

e The fuel gauge is installed on top of the fuel tank.
The float moves up and down according to the fuel
level. The movement of the float is sent through a
gear to actuate a variable resistor. This sends a
signal to the machine monitor to display the fuel
level.
When the display on machine monitor drops to a
certain level, a signal is generated between the
modules inside the machine monitor, and the
warning lamp flashes.

. Connector

. Variable resistor
. Arm

. Float

20N =

81-18



https://truckmanual shub.com/

STRUCTURE AND FUNCTION MONITOR PANEL

COOLANT TEMPERATURE SENSOR

1 2

I ) @) A° @ |
'——l—, °o_o o-{———Jc__ o
W Circuit structure

LO8CDO067

Function
® These sensors are installed on the engine thermo-
stat housing. They use a thermistor to detect the
temperature, and when the temperature goes above 1. Plug
the specified temperature, the machine monitor 2. Thermistor
lamp lights up to indicate the abnormality.

TORQUE CONVERTER OIL TEMPERATURE SENSOR

Sob

E—FD

Circuit structure

LO8CO68
1. Connector
Function 2. Wire
® These sensors are installed on the transmission 3. Tube
case. They use a thermistor to detect the tempera- (Yellow: Coolant temperature)
ture, and when the temperature goes above the (Black: Torque converter
specified temperature, the machine monitor lamp oil temperature)
lights up to indicate the abnormality. 4. Plug

5. Thermistor

81-19



https://truckmanual shub.com/

STRUCTURE AND FUNCTION MONITOR PANEL

ENGINE OIL PRESSURE SENSOR

Circuit structure

LO8CDO069

Function
® The engine oil pressure sensor is installed to the 1. Cap

engine block. The snap disc detects the oil pres- 2. Button

sure, and when it drops below the set pressure, the 3. Wire ring

switch comes ON. This actuates the relay to turn 4. Snap disc

the output OFF, and the machine monitor lamp 5. Connector assembly

flashes to warn of the abnormality.
ROTATIONAL SPEED SENSOR

1 0
T~
4
—
Circuit structure
LOBCDO70

Function 1. Connector
& The speedometer sensor is installed on the trans- 2. Magnet

mission output gear. A pulse voltage is generated 3. Case

by the rotation of the gear teeth, a signal is then 4. Core

sent to the machine monitor, and this displays the 5. Wiring

travel speed. 6. Boot
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STRUCTURE AND FUNCTION

MONITOR PANEL

PROXIMITY SWITCH

Function

e Proximity switches are installed by a support to the
lift and dump cylinders. The lift arm RAISE position
and the TILT BACK position can be selected to
match the operating conditions. When these posi-
tions are reached, a pulse is generated from the
switch, the electric current flows to a magnet and
the lift or dump lever is returned to the neutral
position. When this happens, the main control valve
is also returned to neutral and the movement of the
lift arm or bucket stops.

Lift lever

Proximity switch

Lift arm

OPERATION

Lift arm RAISE

) When the lift arm is lower than the set position for
the boom kick-out, the detection unit (steel plate)
is on the sensing surface of the proximity switch.
Electricity flows through the proximity switch. The
relay switch is at OFF and the electric current of
the magnet switch coil is shut off.

Proximity switch
{for boom kick-out)

SR NP

S

B R Y R || To battery relay

l{ Kick-out relay

JL_

Ditection unit

(steel plate) : M

\
‘ D Main control valve

® When the lift control lever is moved to the RAISE
position, the lever cam and the cam follower keep
the lift spool in the RAISE position, so the lift arm
goes up.

Proximity switch
Lift arm

Ditection unit k

(steel plate)

418F073
Proximity switch
{for boom kick-out)
i . e SO
09y % _77;7 i To battery relay
! Kick-out relay
@ | Main control valve 418F074
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STRUCTURE AND FUNCTION

MONITOR PANEL

e When the lift arm goes up and reaches the set posi-
tion for the kick-out (that is, the detection unit [steel
plate] is separated from the sensing surface of the
proximity switch), the proximity switch and relay
circuit act to send electric current to the magnet
coil. This actuates the magnet, the cam is pulled out
of the cam detent, and the lift spool is returned to
the neutral position by the return spring.

Proximity switch
(for boom kick-out)

To battery relay

Positioner relay

|—‘ 3 3
fo1 ] s

2

[k e
€
Lift arm Lift lever
)(Ditection unit

{steel plate) !!- -
[
\

Proximity switch

Movement of proximity switch

s s |6

i Main control valve

418F075

Sensing surface of magnet switch is

Position in contact with detection unit

Sensing surface of proximity switch
is separated from detection unit

Magnet switch display ON

OFF

Proximity switch load circuit

(Relay switch circuit) Current flows

Current shut off

Relay switch load circuit

(Magnet circuit) Current shut off

Current flows
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STRUCTURE AND FUNCTION

MONITOR PANEL

Bucket TILT

®

When the bucket is lower than the set position for
the bucket leveler, the detection unit (steel plate) is
on the sensing surface of the proximity switch. No
electricity flows through the proximity switch. The
relay switch is at ON and the electric current from
the battery flows through the magnet switch coil.

Dump lever

~ Proximity switch
{for bucket positioner)

S 1 1
SERTTTTNTIR,

loa 3»_7;7 To battery relay

i ! Positioner relay

Ditection unit Proximity switch \\

(steel plate) o

‘@Main control valve

When the bucket control lever is moved to the TILT
position, the lever cam and the cam follower keep

the dump spool in the TILT position, so the bucket
tilts.

418F076

Proximity switch
(for bucket positioner)

i To battery relay

Positioner relay

o660
LR

Ditection unit proximity switch \
(steel plate)

418F077
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STRUCTURE AND FUNCTION MONITOR PANEL

o When the bucket tilts and reaches the set position
for the bucket leveler (that is, the detection unit
[steel plate] is separated from the sensing surface
of the proximity switch), the proximity switch and
relay circuit act to send electric current to the
magnet coil. This actuates the magnet, the cam is
pulled out of the cam detent, and the dump spool
is returned to the neutral position by the return
spring.

Proximity switch
{for bucket positioner)

To battery relay

Positioner relay

o1 1
fo2 zq

o 3{{ 301

Dump lever

Ditection unit  Proximity switch \_ ™ N
(steel plate) ximiy M DJLMam control valve

418F078
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E-10 MACHINE ALWAYS TRAVELS IN2ND. ... ... e i e 35
E-11 TRANSMISSION DOES NOT CHANGE GEAR (But F-R changeable). ................... 36
E-12 TRANSMISSION CANNOT BE CUT-OFF EVEN WHEN L.H. BRAKE PEDAL IS DEPRESSED WITH
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POSITION OF CONNECTORS . . ...t e et e e e a 43
M-1 EVEN WHEN ENGINE {S STOPPED, (BRAKE OIL LEVEL) FLASHES. . ... ... ... ........ 49
M-2 EVEN WHEN ENGINE IS STOPPED, (ENGINE OIL LEVEL) FLASHES. .................. 49
M-3 EVEN WHEN ENGINE 1S STOPPED, (COOLANT LEVEL) FLASHES. . ........ ... ... .. ... 50
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M-7 WHEN ENGINE {S RUNNING, EVEN THOUGH THERE IS NO ABNORMALITY IN MACHINE,

(ENGINE OIL PRESSURE) FLASHES. . .. e evete e te e e e 51

M-8 WHEN ENGINE IS RUNNING, EVEN THOUGH THERE IS NO ABNORMALITY IN MACHINE,
(COOLANT LEVEL) FLASHES. - .+ v« venee et e e e e ettt 52

M-9 WHEN ENGINE IS RUNNING, EVEN THOUGH THERE IS NO ABNORMALITY IN MACHINE,
(BRAKE SERVO PRESSURE) FLASHES (IF EQUIPPED). ... ... .....cvorrerannnrnnn.. 52

M-10 WHEN ENGINE IS RUNNING, EVEN THOUGH THERE IS NO ABNORMALITY IN MACHINE,
(COOLANT TEMPERATURE) FLASHES. . ... e\ o v e te e et e e eeeeeen e 52

M-11 WHEN ENGINE IS RUNNING, EVEN THOUGH THERE IS NO ABNORMALITY IN MACHINE,
(TORQUE CONVERTER OIL TEMPERATURE) FLASHES. . .. ..o v oeineeeeaniannn. 53
M-12 (PARKING BRAKE) LIGHTS UP OR DOES NOT LIGHT UP. ..........ccovuenenannn.n. 53
M-13 (WORKING LAMP) LIGHTS UP ABNORMALLY, OR DOES NOT LIGHT UP. .. ............. 54
M-14 NOT USED .. . e ettt e et e e e e e e e e e e e e e e e 55
M-15 (FAILURE IN MAIN STEERING) LIGHTS UP OR DOES NOT LIGHT UP (IF EQUIPPED). ..... 55
M-16 (EMERGENCY STEERING NORMAL) LIGHTS UP OR DOES NOT LIGHT UP (IF EQUIPPED). . 56
M-17 (TRANSMISSION CUT-OFF) LIGHTS UP OR DOES NOTLIGHT UP. ... ................ 57
M-18 TURN SIGNAL LAMPS, HIGH BEAM LIGHT UP OR DO NOT LIGHT UP. .. .............. 58
M-19 SPEEDOMETER DISPLAY DOES NOT WORK. . . . vvoeeneeet et e eeeee e 60
M-20 SERVICEMETER DOES NOT WORK NORMALLY. . ... ...ouuieeitaeaeeaeaannns 61
M-21 ALL OR PART OF MONITOR PANEL DOES NOT WORK. . . . . . D 62

M-22 EVEN WHEN ENGINE IS STOPPED, (BATTERY CHARGE) FLASHES, OR (ENGINE OIL
PRESSURE) FLASHES. . .+« e v et eve e e e et e e e e e e e e et 63

M-23 NO LAMPS ON MONITOR LIGHT UP (IMMEDIATELY AFTER TURNING STARTING SWITCH TO
ON, ENGINE STOPPED). - .+« « e vt veee e et e e e e e e e e e 63
M-24 CENTRAL WARNING LAMP DOES NOT GO OUT. . . ..ot ovieeeee e eeaee e 64
M-25 CENTRAL WARNING BUZZER DOES NOT STOP. . . ..ot otiieteteeeeeeeeeaens 64
M-26 NONE OF PANEL LAMPS ON MACHINE MONITOR LIGHT UP. ... .............c..o.... 65
M-27 SOME OF PANEL LAMPS ON MACHINE MONITOR DO NOT LIGHT UP. .. .............. 67
M-28 EMERGENCY ITEM IS FLASHING, BUT ALARM BUZZER DOES NOT SOUND. .. .......... 68

M-29 EMERGENCY ITEM OR NON-EMERGENCY ITEM IS FLASHING, BUT WARNING LAMP DOES
NOT FLASH. « .« v v et et e e e e e e e e e e e e e 68
M-30 ABNORMALITY IN (FUEL GAUGE). . . . .« e e et et e e e e e et e 69
M-31 ABNORMALITY IN (COOLANT TEMPERATURE GAUGE). . .. ... ovovtieieienananannns 70
M-32 ABNORMALITY IN (TORQUE CONVERTER OIL TEMPERATURE GAUGE). ............... 71
TABLE OF MONITOR REFERENCE VALUES . . ..+ v o eeee et et e et 72
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The following precautions are necessary when using the Standard Value Tables to make judgements during
troubleshooting or during testing and adjusting.

1. The values in these tables are based on the values for new machines leaving the plant, so they should be
used as target values when repairing or when estimating wear after a period of use.

2. The standard values in these tables are used when troubleshooting. They are estimated values based on
the standard values for the machine when shipped from the plant, and on the results of various tests.
Therefore, they should be used as reference in combination with repair and operating records when making
judgements.

3. These standard value tables must not be used for standard values when judging claims. In addition, do not
use these values alone to make simple judgement calls.

Before carrying out the troubleshooting in this section, read "PRECAUTIONS WHEN TROUBLESHOOTING",
"METHOD OF READING TROUBLESHOOTING TABLES" and "PREVENTING RECURRENCE OF TROUBLE" - all
in SECTION 22.

When carrying out troubleshooting of the power train, it is necessary to distinguish if the breakdown is in the
power train itself or in the electrical system. See "JUDGEMENT ON POWER TRAIN" in SECTION 22.

When disconnecting or connecting the T-adapter (or socket adapter) or short socket adapter or when
disconnecting the connector for checking, turn the starting switch OFF to prevent accidents.

When connecting the T-adapter (or socket adapter), connect to the connector specified. (CNxx ().

When disconnecting connectors or connecting T-adapters, return them to the original condition immediately after
checking, then go to the next check.

if the head lamps and other electrical parts are not working normally, check battery - battery relay - starting
switch first.

NOTE: When checking the diodes for continuity by using an analog or digital tester, be sure to use the red
and black colored test rods reversely because of different polarity of batteries.
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G AND ADJUSTING

ADJUSTING SPEEDOMETER MODULE

ADJUSTING SPEEDOMETER
MODULE

* Adjustment to be done when power supply is OFF.

Adjustment procedure

® Remove the machine monitor, and adjust at the
adjustment portion at the back of the speedometer.
Measurement condition: Starting switch OFF

1)
2)

Remove rubber caps 1 and 2 at the rear of the

speedometer.

When the rubber caps are removed, rotary

switches can be seen inside. Using a flatheaded

screwdriver, turn the switch to adjust as shown

in the figure on the right.

+ Switch 3 has no connection with adjust-
ment of the speedometer, so do not touch
it under any circumstances.

Switch 1

Tire size km/H MPH Switch 2

type type

17.5-25-12PR

e 0 8 7 (or 8)

20.5-25-12PR

(L-2)(L-3) 0 8 2

3) After completing adjustment, fit the rubber caps

back on securely and install the machine moni-

tor.
Reference
Amount of compensation for switch (2)
Switch
on 0 1 2 3 |4 |5 |6 |7
Correction
factor (%) +14 | +12 | +10 | +8 | +6 | +4 | +2 1 O
Switch
b 8|9 |AiB]|C D E F
Correction
factor (%) o|l2}4|6|8]| -0 12 | 14
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TROUBLESHOOTING ELECTRICAL CIRCUIT SYSTEM

ELECTRICAL CIRCUIT SYSTEM
1. ENGINE STARTING CIRCUIT SYSTEM

ETHER CYUNDER
oN 19

ETHER INJECTION CN 127
w4 )] — — o

e e ]

lo1 X1 3.0 !
2 dH ). Sz :?._I
< [l fem

BATTERY RELAY
[oaad

A

| s > T

LO8DDO89
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TROUBLESHOOTING ELECTRICAL CIRCUIT SYSTEM
2. ENGINE STOP CIRCUIT SYSTEM
CN 14 CN 95 CN 104
. il Al 1 Y 1 O sifs
m _ Sl S
BATTERY RELAY
STARKTING SWITCH CH 94
- io‘zj :
TO STARTING MOTOR
12V 140 Ah x 2 TERMNAL B
o gy A
BATTERY MAN BREAKER
CN 84 CN W_ TO FUSE BOX
Oz 120
F;IOSAE j 1|0-——4 g I-?
4 B o0 1o FIEL cuT oFF
AITERNATOR
TO MONITOR PANEL orlie 1o ,E ggx
LO8DDO090
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TROUBLESHOOTING ELECTRICAL CIRCUIT SYSTEM

3. TRANSMISSION CONTROL AND PARKING BRAKE SYSTEM

NEUTRALIZER
MONITOR PANEL RELAY
CWP 3 CN 53 ——--
1 os g ﬂ 2 1; 0 |
3l of H
68 || o s |
TRANSMISSION CN 318
CUT-OFF SWITCH .y 506 T
) of
CN 395
TRANSMISSION
PARKING BRAKE
CUT-OFF SWITCH oy o0 oN sy W
TO MONTOR
PANEL CNP 3
CN 312
TO BRAKE POSITION
DETECTIVE RELAY
CN 305
TRANSMISSION CUT-OFF . _\_
SELECTOR SWITCH
F A FUSE MAN BREAKER
;?_ : o 10a
—te :'J ]

TO BATTERY
T RELAY

O

Of

O
e

©f

O

TRANSMISSION CONTROL
SWITCH

Q..
o
ag :J

CN 16 CN8O
SPEED CONTROL GROUND

LEVER FR LEVER 2 CN 75
R - » ——
0 ] | 02 o3 enasso [
1_ 4] ©4
s [
Yoollle 2o

'}
119294

o

03
p——t= TO SAFETY RELAY 02
TERMINAL B o1

Y]
E =
(
r9<
7
g
X
|
o0Jog

[:u

©

—
[

e

5

(1 2 2 1 |z1 z 1 ! g__l:
Q0 Q Q 0 [+ 2] sPeD
Gd | [ bed by cuass__--___l

CN76 CN77CN 389 CN79
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CONNECTION TABLE FOR CONNECTOR PIN NUMBER

CONNECTION TABLE FOR CONNECTOR PIN NUMBER

No. of Pins

ECONOSEAL CONNECTOR

Female terminal (Socket)

Male terminal {Pin)

0@

142F401A

e =]

142F400A

{0 @

142F403A

I ]

142F402A

ifc)

142F405A

[l =]

142F404A

11T

142F406A

12

1

142F408A

82-10

L08ZZ009



https://truckmanual shub.com/

TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBER
MIC CONNECTOR
No. of Pins
Female terminal (Socket) Male terminal (Pin)
1 3
3 ] \ - -|
O Uol O =L
- all
& 4 §
5 5 & 4
142F410 a 142F411
1 1
Ny 1 e
0O ouUalo o |" o =1 oa ||
oo oo ]3
1377 8 8
; Juu@
142F412 142F413
’ g
10 17
17 s ]
142F414 142F415
1 1
(3] i -
_ molooololo oolo
oo colUolUo o oilo ajlicoo o o afa
ooflooo o ocaflo
o ) . 12 21
21 — M)
T |
142F416 423F417
L08ZZ011
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TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBER
DLI CONNECTOR (For monitor panel)
No. of Pins
(Connector) Female terminal {Socket) Male terminal (Pin)
8
(CNP2) -
{CNP5) E‘
142F418 142F419
1 12
_IH_J
EEEEEE
EllEEEfE
1 / — \ 6
=)
12
N o) o)
(CNP4) —ﬁ— ﬂ=]
142F420 _U U UU U b 142F421
16
T —r—
|| ]m{=)]w)}s)s)
gogesEan
16 ]
o 16
(CNP1) | _:1
({CNP3) H—
|
g 142F422 —UU U U U U U U 142F423
L08ZZ007
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TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBER
N-SLC CONNECTOR
No. of Pins
Female terminal (Socket) Male terminal (Pin)
2
2
1
423F349 423F350
] ;
423F 351 2 3 423F 352
1 2
a
1 R
423F353 3 4 423F354
=
423F 355 423F356
\ /
Er=1=l=T=]
Bias)- - N=
N\
423F357 5 8 423F358
108220710
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TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBER
No. of RELAY CONNECTOR
pins
5
L08ZZ012
METRI-PACK CONNECTOR
Female terminal (Socket)
A A
) iilic
: :
2 TP
= =
[y
l'll.} v 'U'I

A
; ]
c

[ PHHT

nnn
e !
||I e
||| o
Uy

L08ZZ013
82-14
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TROUBLESHOOQOTING PRECAUTION WHEN HANDLING CONNECTOR

PRECAUTION WHEN HANDLING CONNECTOR

1. If the connector has a lock, always release the lock
before disconnecting the connector.

When connecting, align

the guide inside the
When removing, press connector and push in.
this part in and pull
the connector out.

When connecting, align
this arrow and push in.
Be sure to fit rubber
cover tightly.

When removing, press in

on both sides and pull .
the connector out. F142A093

F142A092

2. Never pull the cord to disconnect the connector.

,u n‘

F142A094

F142A085

3. lf the connector is difficult to disconnect, do not try
to pull it out.
(If it is difficult to reach by hand, remove the clamp
and move the wiring harness.)

This must be removed.

Fl1azaoge
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TROUBLESHOOTING PRECAUTION WHEN HANDLING CONNECTOR

4. After pulling out the connector, cover with a vinyl
bag to protect the contacts from dirt or oil. &~

F142A097

5. When cleaning the connector, never use cleaning
agents such as trichloroethane or trichloroethylene.
If the connector is very dirty, use a neutral cleaning
agent. After cleaning, wash well and dry completely
immediately. (Do not use any connector which has
deposits left on it after drying.)
Coat with contact restorer.
(When drying, be particularly careful to dry the gaps
in the rubber.)

F142A098

6. When assembling the connector, be sure to fit it
correctly.
(For connectors with locks, it should be possible to
hear the locks click as they fit completely into posi-
tion.)

F142A099 F142A100

® Correct any protrusion of the boots.
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TROUBLESHOOTING METHOD, TROUBLESHOOTING FLOW CHART

METHOD OF USING YES-NO TROUBLESHOOTING FLOW CHART
The electrical system can be broadly divided into the following two parts.
1. Starting system, transmission electrical control system, and brake system.

2. ELECTRONIC VEHICLE MONITORING SYSTEM.
The charts for these systems are marked as E-xx, and M-xx respectively.

Troubleshooting
chart No. Item
Eaxx Troubleshooting of starting system, transmission electrical control system, and brake
system.
M-xx Troubleshooting of electronic vehicle monitoring system.

82-17
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TROUBLESHOOTING METHOD, TROUBLESHOOTING FLOW CHART
1. Method for troubleshooting VES
® Check or measure the items inside the rectangle :H:

NO . L0822029

According to the result, follow the YES arrow or the NO arrow and proceed to the next rectangle. (Note:
The number given at the top right of the rectangle is a reference number. It does not indicate the order for
troubleshooting.)

If the result of the check or measurement leads directly to the CAUSE column, note the cause and take the
action given in the REMEDY column.

The value for the check and the measurement method is given inside the rectangle. If the value is correct,
or the answer is yes, follow the YES arrow; if the value is not correct or the answer is no, follow the NO
arrow.

Below the rectangle, there is a list given preparatory work, methods of operating and handling, and
judgement values needed for checking and measuring. If the preparatory work is ignored, or the wrong
method of operating or handling is used, or the judgement is wrong, this could result in damage to the
equipment. Therefore, always read the procedure carefully before starting the check or measurement, and
carry out the operation in the order given.

2. Precautions when carrying out troubleshooting
The precautions to be followed when carrying out troubleshooting for each failure is marked x under the
description of the failure. Always follow these precautions when making measurements.

3. Tools needed for troubleshooting
The tools needed for troubleshooting for each problem are listed as follows.

Troubleshooting
tools

Tool Tool

Item ltem

Prepare these tools before starting troubleshooting.

4. Place to install connectors, connector pin numbers
When troubleshooting some problems, measurements have to be made of continuity, voltage and resistance
at each step during the troubleshooting procedures. The location for measurement at each step (location of
connector, connector pin number) is shown in a photograph or diagram. For this reason, use these photographs
together with the YES-NO type troubleshooting flow charts to carry out troubleshooting quickly and accurately.
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METHOD, TROUBLESHOOTING FLOW CHART

Example

* When disconnecting or connecting the T-adapter (or socket adapter) or short socket adapter, or when
disconnecting the connector for checking, turn the starting switch OFF to prevent accidents.

* When connecting the T-adapter (or socket adapter), connect to the connector specified. (CNxx ( ))

* Whendisconnecting connectors or connecting T-adapters, return them to the original condition immediately after

checking, then go to

lights up

the next check.

YES

1

larvnt
Does | {(} | goout? |

1) Short-circuit CN18
{female}(3) and (4)

2} Turn starting switch
ON

NO

I

YES

Is there continuity
between CN18

{male} (3) and chassis ["]
ground?

YES

Is there continuity
between CNP4
(female) (4} and
chassis ground?

1

2
3

NO

Transmission NO

cut-off switch ON.
Connect T-adapter
t0-CNP8 (female).
Turn starting
switch OFF.

Turn starting switch
OFF

Troubleshooting

Tester

tools

T-adapter {for OLI)

(for Econoseal)

T-adapter or socket adapter

POSITION OF CONNECTOR

CN18 (female) (Transmission cut-off selector switch)

Centrat warning komy

NP4 | CHPD \ CNPI

Cause Remedy
Defective transmission cut-off
selector switch Replace
Defective CHECKS BEFORE Replace

STARTING module

Disconnection in wiring
harness, or defective contact
between CN18 (female}(3) and
CNP8 (female)(4)

Disconnection in wiring
harness, or defective contact
between CN18 {(female) (3) and
chassis ground

CNP8 (female) (Monitor module)

X CNE%; Q i

NP3 Ch cxps

After inspection,
repair {clean} or
replace

After inspection,
repair (clean) or
replace

L08DDOS

| ohes | CPg
X NPT

418P1gT
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TROUBLESHOOTING ELECTRICAL SCHEMATIC

ELECTRICAL SCHEMATIC

See Foldouts #’s 1, 2 and 3, at the end of this book.
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TROUBLESHOOTING ELECTRICAL SCHEMATIC
CHECKS BEFORE TROUBLESHOOTING
Standard
XOOCOK Y0000 Item value Remedy
Checks Lubricating 1. Check fuel level Add fuel
before oil, cooling 2. Check for dirt or water in fuel Clean, drain
starting water 3. Check hydraulic oil level Add oil
4. Check hydraulic oil strainer Clean, drain
5. Check brake oil level Add oil
6. Check engine oil level (Level of oil Add oil
in oil pan)
7. Check cooling water level Add water
8. Check condition of dust indicator Clean or replace
9. Check air pressure in air reservoir See Troubleshoot-
ing
Item Electrical 10. Check for loose or corroded Tighten or replace
Equipment battery terminals
11. Check for loose or corroded alter- Tighten or replace
nator terminals
12. Check for loose or corroded start- Tighten or replace
ing motor terminals
Other Hydraulic, 13. Check for abnormal noise or smell Repair
check mechanical 14. Check for oil leakage Repair
items components 15. Bleed air from system Bleed air
Electrical 16. Check battery voltage (engine 20 - 30V Replace
components stopped)
17. Check level of battery electrolyte Add or replace
18. Check for discolored, burnt, or Replace
bare wires
19. Check for missing wiring clamps, Repair
hanging wires
20. Checks for water leaking onto wir- Disconnect con-
ing (check carefully water leakage nector and dry
at connectors and terminals) connection
21. Check for broken or corroded Replace
fuses
22. Check alternator voltage (engine 27.5 - 29.5V Replace
running at over half throttle)
23. Noise when battery relay is operat- Replace

ed (switch starting switch from on
to off)

82-21



https://truckmanual shub.com/

TROUBLESHOOTING

This page is blank.
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TROUBLESHOOTING POSITION OF CONNECTORS

POSITION OF CONNECTORS

Battery relay

Lo8CDO21 i

J 3 BATTERY RELAY
/ LOSCDO25

Starting switch

L08CD022

(Fue! cut solenoid)

=)

1.08CD023
CN14 (Starting switch)
3 4
@ a e ENTS
1 2
LOBCDO24

a18P192 !
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POSITION OF CONNECTORS

CN16 (Transmission control switch)

10 12 117 7111210

@I

LO8CD026

CN18 (Transmission cut-off selector switch)

CN53 (Neutralizer relay)
CN54 (Back up lamp relay)

CN64 (Rear wiring harness to floor wiring harness)

10 12

=

LOBCDO27

108CDo28

LO8BCDO29

LO8CD063

418P193 !
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TROUBLESHOOTING POSITION OF CONNECTORS

CN75 (Transmission control valve)

1012 17 7111210

1 [
2 6
LOSCDO30
418P194
CN76 (Diode)
2 2
= E=
1 1

LO3CDO31

CN97 (Rear wiring harness to engine wiring harness)

LO8CDO32

CN102 (Safety relay)

i

1

f==

LOBCDO33

P4181.1003
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TROUBLESHOOTING POSITION OF CONNECTORS

CN104 (Battery relay)

o =

CN121, CN122 (Stop lamp switch)

([ J e ]

LOBCDO3S.PCC

LOBCDO38
CNB305 (Fuse box)

10 12 17 7111210

] o = | <18RIg7

=
L
=8
o

LO8BCDO37.PCC
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TROUBLESHOOTING POSITION OF CONNECTORS

CN311, CN312 (Transmission cut-off switch)

(I JesQ_ )

Lo8CDO3s.PCC
CN318 (Diode)
2 2
— Ea
1 1
LO8CDO40
. ¥
e
CN390, CN391, CN392, CN393 CN390 g
(Transmission control valve solenoid) ] )
CN391
CN392 ¥l
] CN393 >

5@ @I

LOBCDO41
PU4I90 1702
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E-1

ENGINE DOES NOT START.

(a) Checking starting circuit (Head lamp etc. are normal).

YES

YES

Cause

Remedy

Defective starting motor

Is there continuity
between CN102
{(female}(3) and
chassis ground?

assembly or safety relay
Defective contact, or
disconnection in wiring harness
between CN102 {female} (3} —

Is voltage between
CN102 (female) (1)
and chassis ground
20 — 30Vv?

1} Connect T-adapter
(socket) to CN102

{(female)
2

START

Measure with
starting switch at

2
| | 3) Turn starting swit

(socket) to CN102 NQ

(female}
Place F-R lever at

OFF.

Connect T-adapter

CN97 (7) — CN64 (4) —CN16
{female}(9), or defective contact,
or disconnection in wiring
harness between F-R switch
and chassis ground

2
YES
3
Is there continuity
between CN16 H
{male}(9) and (1)? -
N NO

ch 1) Place F-R lever atN
2) Connect T-adapter
lor socket adapter) to
CN16 (male)
3) Turn starting switch OFF.
4 ves

Is there continuity
between CN14

1

tools

Troubleshooting.

NO| (femaie) (3) and (1}?
1) Connect T-adapter
(or socket adapter) to NO -
CN14 (female)
2) Measure with starting
switch at START.
Tester T-adapter or socket adapter

{for Econoseal}

(b) Checking battery - battery relay - starting switch.

7 YES

YES

Is voltage between
both thick terminals
of battery relay and
chassis ground 20 —
30v?

working?

Is there sound of
battery relay

2)

Turn starting switch

ON--OFF

Measure voltage
between two

1) Turn starting switch
ON.

terminals connected

by thick insulated
cable.

YES

3 YES

js voltage between
terminals for signal
line of battery relay
20 - 30V?

5

Is voltage between

1)

Turn starting
switch ON

Is voltage between BR
terminal of starting
4 switch and chassis
ground 20 — 30V?

B terminal of starting | | 1)
switch and chassis

NO ground 20 - 30V?

1} Turn starting

Turn starting
switch ON

NO|

switch OFF NO

Defective F-R switch

Defective contact, or
disconnection in wiring harness
between CN102 {female}(1} —
CN97 (4) — CN64 (7) —
CN14(3)

Defective starting switch

Defective contact or
disconnection in wiring harness
between battery relay and
starting mortor assembly.

1f NO for both terminals
Defective contact or
disconnection in wiring harness
between battery and battery
relay.

1t NO for one terminal
Defective battery relay

Disconnection in wiring harness
between CN104(3) - battery
relay, or defective battery

relay

Detective contact or dis-
connection in wiring harness
between BR terminal of starting
switch — CN14(2}) — CN64{2}
— CN104(3], or between
battery relay — chassis
ground

Defective starting switch

Defective contact or dis-
connection in wiring harness
between B terminal of starting
switch — CN14 (1) — CN306
(2) - CN306 (1) — CN64 (8)
_ CN104(2).

Replace

After checking,
repair or replace

After checking,
repair or replace

After checking,
repair or replace

Replace

After checking,
repair or replace

After checking,
repair or replace

Replace

After checking,
repair or replace

Replace

After checking,
repair or replace

LO8DDO052
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E-3

ON — OFF and check
visually.

chassis ground OV?

1) Connect T-adapter
(socket) to CN97

2) Turnstarting switch

OFF.

YES

NO ]

YES

| | terminal of starting

Is voltage between BR

switch and chassis
ground OV?

1) Turn starting

switch OFF.

NO

ENGINE STOPS WHEN MACHINE IS TRAVELING.

Does spool of fuel
cut solenoid move?

I

Turn off starting switch
ON—OFF and check
sound of fuel cut
solenoid working

]
Is voltage between BR
YES | termina! of starting
3 [ switch and chassis
ground 20 — 30V?
Is there continuity -
between CNS7 (male}] | 1) Turnstarting
{11) and chassis switch ON
ground?

Turn starting switch
OFF.

YE

(2]

NO

NO

Troubleshooting

T-adapter or socket adapter
(for Econoseal)

tools

82-30

Wrong wiring or contact be-

tween + 24V wiring harness

and BR terminal of starting

?wit)ch — CN64 (2) ~ CN97
11).

Defective starting switch

Defective adjustment fuel cut
solenoid

Defective contact, or
disconnection in wiring harness
between CN14 (female}(2) —
CN64 (2) — CN97 (11)

Defective starting switch

Defective fuel cut solenoid

TROUBLESHOOTING E-2, E-3
E-2 ENGINE DOES NOT STOP.
Cause Remedy
YES Defective adjustment of linkage
a=| between fuel cut solenoid and Adjust
governor
1
Does spool of fuel YES
cut solenoid work? [FINO 2 #=| Defective fuel cut solenoid Replace
- - Is voltage between
Turn starting switch | CN97 (male}(11) and { |

After inspection,
repair or replace

Replace

Adjustment

After inspection,
repair or replace

Replace

Replace
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E-4 TRANSMISSION IS NOT RETURNED TO NEUTRAL WHEN PARKING BRAKE IS APPLIED.
(TRANSMISSION CUT-OFF NORMAL)

Cause Remedy
YES
a=] Defective neutralizer relay Replace
1
Is problem
removed when relays |-
are replaced?
YES o | Defective or misadjusting Adjust or
1) Interchange | parking brake switch replace
neutralizer relay NO 2
(CN53) and back-up
lamp relay {CN54). Is there continuity
2) Turn starting switch between CN316
ON. | {femalel and CN317 |
{male}?
1) rull parking brake Contact between chassis
ever. round and wiring harness f .
2} Turnstarating switch NO - getween CN53 (fgemale)(Z) _ | Afterinspection,
OFF, CN318(2} — CN318(1) — repair or replace

CN317 (female}

E-5 MACHINE MOVES IN REVERSE BUT NOT IN FORWARD.

Defective contact, or

YES disconnection in wiring harness | After inspection,
g
= | between CN390 (female)(1) — | repair or replace
3 CN75 (5) -CN16 (2)
Is there continuity
YE?_ between CN16
(female} (1) and
chassis ground?
9 1) Connect T-adapter Defective contact, or
(socket adapter) to o] disconnection in wiring harness | After inspection,
CN16 (female). N 0 ] v between CN16 (female)(1) and | repair or replace
ves | s there continuity 2} Turn starting swite chassis ground

between CN16
{female) (1) and (2)?

Is resistance between B
CN390 (male)(1} and

Connect T-adapter

(socket adapter) to
{2060-90 2 fscket adapter)
2} Turn starting switch Defective F-R switch Replace
1) Disconnect CN390 OfFF NO
2) Tum starting switch | 3 F-RleveratF
OFF.
NO #=1 Defective F solenoid Replace
Troubleshooting
tools T-adapter or socket adapter
{for Econoseal)
LO8DDOS4
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TROUBLESHOOTING E-6
E-6  MACHINE MOVES NEITHER IN FORWARD NOR REVERSE.
YES
3
Is there continuity
YES between CN16 =
[ (matel (1) and (21132
1) Connect T-adapter [NO
2 (socket adapter) to
CN16 (male).
Is there continuity 2) Turn starting switch
YES] betweenCN16 1 OFF. )
[ (female}(1) and 3) Place F-R leverinF or
chasiss ground? R to check.
1) Connect T-adapter
1 {socket adapt?r) to
CN16 (female).
Is voltage between : s
CN390 (female (2} or| | 2 8‘;‘: starting switeh NO
CN391 (female} (2) | )
and chassis ground
20-30V?
1) Disconnect CN390
and CN391 4 ves
2) Trun starting switch
ON.
Is problem
3} Release the L] removed when relays
parking brake ,NO | are replaced?
using parking
brake lever. YES
4) Transmission 1) Interchange
cut-off selector neutralizer relay 5
switch OFF (CN53) and back-up
lamp relay (CN54). Is problem
2) Startengine removed when short | | YES
NO| connector is 1
connected? s problem
1) Connect short YES;- ?@ﬂvgi;v;:pand M
connector to CN21. [} CN317 (female) are
2} Startengine. Is vohtage between connected directly? YES
CN53 (female}(3) 1) ConnectCN316
no] and chassis ground [ (male) and CN317 8
20 - 30v? (female} directly
2} Startengine. Is continuity between
1) Disconnect CN53. L] diode of CN318 —
2) Turnstarting switch NO | (male}{1) and (2} as
ON. shown in table?
1} Disconnect CN318
2) Turn starting switch
OFF L
NO
NO
Table
Continuity
Black rod of tester to CN318 (2) Yes
Red rod of testerto CN318 (1)
Red rod of tester to CN318 (2) No
Black rod of tester to CN318 (1)

Troubleshooting

T-adapter or socket adapter
(for Econoseal)

tools

Short connector

82-32

Note: When using analog tester
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TROUBLESHOOTING

Cause Remedy

Defective F solenoid and R
solenoid, or defective contact,
or disconnection in wiring
harness between CN390{1) —
CN16(2) and CN391(1}) —
CN16(3}

Replace

—e————————=a{ Defective F-R switch Replace

Defective chassis ground, or
defective contact. or Afteri .
disconnection in wiring harness er inspection,
between CN16 (1}{female) and | "SP3I" Of replace

chassis ground

——————————| Defective neutralizer relay Replace

Defective transmission cut-off
. — ™1 switch Replace

Defective parking brake switch R
or defective adjustment Replace or adjust

Defective contact, or
disconnection in wiring harness
— ! between CN53 (male)(2) — After inspection,
CN318(1),(2) — CN317 — repair or replace
CN3186, or CN53(5)(female) —
CN390, CN391(2) {female)

————————® Defective diode Replace

Defective contact, or
disconnection in wiring harness | After inspeciton,
between CN53 (3} (fernale) repair or replace

and main breaker

LO8DDOS6
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TROUBLESHOOTING E-7, E-8
E-7 MACHINE MOVES IN FORWARD BUT NOT IN REVERSE.
Cause Remedy
Continuity
Black rod of tester to CN76 (2) Yes
Redrod of teater to CN76 (1)
Red rod of tester to CN76 (2} No
Black rod of tester to CN76 (1} YES Defective contact, or
glsconnecétri\?sn in \?/iring harness | After inspection,
: - - 4 etween 90 (female) (1) — | repair or replace
Note: When using analog tester CN76 (1) and (2) - CN75 (6) { P
Is there continuity — CN16 {3}
YES] petweenCN16
3 {female)(1) and
chassis ground?
YES| !s there continuity Defective contact, or
7 between CN16 |1 1) Connect T-adapter disconnection in wiring harness | After inspection,
(female) (1) and (3)? (socket adapter] to NO |between CN16 {female) (1) repair or replace
| sinuity be 2 CN16 (female). and chassis ground
s continuity between Turn starti i
YES 1 CN76 (male)(1) and || 1) ConnectT-adapter OFF - ortng switch
1 (2) as shown in table? (socket adapter) to
CN16 (male}.
Is resistance bet 2) Turn starting switch — N X :
CNgo ] (male7(1) anc; 1) DisconneciCNT6. OFF. NG Defective F-R switch Replace
(2)60-90 0?2 2) T‘;l":n starting switch | 3) F-RleveratR
OFF.
1) Disconnect G391, NO =~ Defective CN76 (diode) Replace
2) Turn starting switch
OFF.
NO Defective R solenoid Replace
E-8  MACHINE MOVES FORWARD EVEN WHEN
TRANSMISSION CONTROL LEVERS ARE IN NEUTRAL.
YES
Defective F-R switch Replace
1 YES Contact between chassis i
a1 ground and wiri?g harm)a(ss) After inspection,
L N16 (female) (2) ~ repair or replace
Is there continuity between C
between CN16 CN75 (5) — CN390 (femate) (1)
imale) (2) and 9)? 1
Is there continuity
1} Connect T-adapter between CN16
(socket adapter} to G| (female)(2) and B
CN16 (male). chassis ground?
2) Turn starting switch
OFF. 1) Connect T-adapter
3) F-RleveratN (socket adaprer] to
CN16 (female).
2) T tarti i i
) i arting switch —m{ Defective F solenoid Replace
3} F-RleveratN. No
T-adapter or socket adapter
Troubleshooting ] (for Econoseal)
tools
LO8DD059
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E-9, E-10

MACHINE MOVES IN REVERSE EVEN WHEN TRANSMISSION CONTROL LEVERS ARE IN

NEUTRAL.

Cause Remedy
YES
Defective F-R switch Replace
1 YES Contact between chassis
ground and wiring harness Afte!' inspection,
Is there continuity (b:i‘t;v:?g)CN?N(;eérr(\-lal)e)(g) - repair or replace
between CN16 CN391 (female} (1)
(male)(3) and (9)? 2 emale
1s there continuity
1} Connect T-adapter between CN16
(socket adapter) to NG| {female){3) and B
CN16 (male). chassis ground?
2) Turn starting switch
QFF. Connect T-adapter
3) F-RleveratN (socket adapter) to
CN16 (female).
2 T‘;;:“ starting switch ) Defective R solenoid Replace
3} F-RleveratN
MACHINE ALWAYS TRAVELS IN 2ND.
YES Defective high-low Replace

YES

Is there continuity
YES | between CN16

Is there continuity
between CN16
(female)(8) and
chassis ground?

1} Connect T-adapter
(socket adapter) to
CN16 {female).

2} Turn starting switch
OFF.

NO

[ (male}{8) and {4), (6) [T]
?
Is voltage between and (717
CN392 {female) (2} or 1] Connect T-adapter
CN393 (female)(2) (socket adaston
and chassis ground cket adapter) to
20 - 30V? CN16 (male).
i 2) Place speed control NO
1) Disconnect CN392 lever in each speed
and CN393 position. )
2) Turnstarting switch | 3} Turn starting switch
ON. OFF.
3} Release the
parking brake )
using parking !
brake lever.
NO
Tester T-adapter or socket {(for Econoseal)

Troubleshooting

tools

speed solenoid

Defective chassis ground, or
disconnection in wiring harness
between CN16 {female}(8) and
terminal of chassis ground.

Defective speed switch

Defective contact, or dis-
connection in wiring harness
between main breaker — fuse
box CN305 (male)(12) —
CN75 (7) — CN392 (femate} (2}
amd CN393 (female)(2)

After inspection,
repair or replace

Replace

After inspection,
repair or replace

LO8DD060
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E-11

E-11

82-36

1st 3
Is there continuity
_| between CN393
2 {female}(1) and
chassis ground?
Is there continuity -
YES| betweenCN16 1) Disconnect CN393.
[ (temale)(8) and | 2) Speedlever 2nd
chassis ground? position.
3) Turn starting
1} Connect switch OFF.
T-adapter
(socket adapter
to CN16 (female).
2} Turn starting
1 switch OFF. 3rd 4

Is voltage between Ui

CN392 (female)(2) or Eeirﬁégﬁ%ﬁgggy

CN393 (female)(2) [ 4 (female) (1) and

and chassis ground i

P chassis ground?

1} Disconnect 1} Disconnect CN392.
CN392 and 2) Speed lever 3rd
CN393. position.

2) Turn starting 3) Turn starting
switch ON. switch OFF.

3) Release the
parking brake
using parking
brake lever.

4th 5

1

" Is there continuity
between CN392
(female}{1) or
CN393 (female) (1)
and chassis ground?

TRANSMISSION DOES NOT CHANGE GEAR (But F-R changeable).

YES

Cause

Remedy

NO

YES

YES

NO

1)
2)
3)

Disconnect CN392
and CN393.
Speed lever 4th
position.

Turn starting
switch OFF.

NO

NO

Troubleshooting

T-adapter or socket adapter
{for Econoseal

tools

Defective speed solenoid

Defective contact, or
disconnection in wiring harness
between CN393 (female) (1) and
CN16 (5) — chassisi ground, or
defective speed switch

Defective high-low
speed solenoid

Defective contact, or
disconnection in wiring harness
between CN392 (female)(1) and
CN16 (6) — chassis ground, or
defective speed switch

Defective high-low
speed solenoid

Defective contact, or
disconnection in wiring harness
between CN392 (female}{1)
and CN393 {female)(1) and
CN16 (7) — chassis ground, or
defective speed switch

Defective contact, or
disconnection in wiring harness
between CN16 (female} (8) and
chassis ground

Defective contact, or dis-
connection in wiring harness
between main breaker — fuse
box CN305 (12) — CN75 (7)
— CN392 {female)(2) and
CN393 {female)(2)

Replace

After inspection
repair or replace

Replace

After inspection
repair or replace

Replace

After inspection
repair or replace

After inspection
repair or replace

After inspection
repair or replace

LO8DDO61
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TROUBLESHOOTING E-12

E-12 TRANSMISSION CANNOT BE CUT-OFF EVEN WHEN L.H. BRAKE PEDAL IS DEPRESSED WITH
TRANSMISSION CUT-OFF SELECTOR SWITCH ON.

Cause Remedy

YES Defective transmission cut-off | Replace
switch,
Disconnect CN21.
Is problem removed?
NO 2 YES | Defective transmission cut-off Replace
Disconnect CN18. selector switch.
Does transmission
1) Disconnect CN21. cut-off lamp on =
2) Turn transmission monitor flash and Mistak . b \
cut-off switch ON. | is problem removed? YES . o'z‘tgcf'm;:'lggj v:‘lfi'r:ga After inspection,
(cut off) - repai |
. pair or replace
3) Startengine. 1) DisconnectCN18. | NO 3 rlargzsss:;b(e:;;/v(ese)nf\%xagr]e(a:()er
2) Startengine. 2] — CNBS (A) ‘
Disconnect CN311
. N312. R .
Continuity ~ andC > . [Mistaken wiring or abnormal
Is problemremoved? | | N 4 YES|contact with + 24V wiring After inspection,
harness between CN21 (2) — repair or replace
CN76 (2) black lead pole . CN311 — CN18(2) — CN85 (A)
Yes 1) Disconnect CN311 Is continuity between
CN76 (1) red lead pole and CN312. CN76 (male){1) and
L (2) as shown in table?
2} Turn transmission
CN76 (2) red lead pole cut off switch ON. Defective diode {CN76) Replace
CN76 (1) black lead pole No 3) :mom i 1) Disconnect CN76 NO
3 P tartengine. 2) Turn starting switch
OFF,
Note: When using analog tester LO8DDO62

Troubleshooting Fester

tools
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TROUBLESHOOTING E-13

E-13 TRANSMISSION DOES NOT RETURN TO NEUTRAL.

YES
YES
1
Is there No
continuity L
between CN16 2
(maie) (9) and (2),
and (9) and (3)? Is there continuity
between CN16 (fe-
1} Connect ~| male)(2) and chassis
T-adapter NOY ground, and 13) and 3 YES
(sacket adapter) chassis ground?
to CN186 (male) Is continuity be-
2) Turnstarting 1) Connect L} tween CN76 (male)
switch OFF. T-adapter NOJ 1) and {2) as 4 YES
3) F-R lever position {socket adapter} shown in table?
atN to CN16 (female). Is there
2) Turn starting 1)} Disconnect continuity
switch OFF. CN76. 1 betweenCN18 5
2) Turn starting Yes | (male)(1} and (27 e
switch OFF. s there.
= continuity
1) Disconnect between CN311
CN18. NO|  (male) and 6 ves
2) Turn starting CN312 (female)?
switch OFF. - Is there continuity
3) Transmission 1) Disconnect between CN395
cut-off selector CN311 and NO[ (female) and
switch OFF CN312. CN396 (male)
2) Cutoff
ransmission.
:De:ress:l:fr; 1) Disconnect NO
brake pedal) CN395 and
3) Turn starting CN312.
switch ON. 2} Cutoff
{contact OFF) transmission
{Depress left
brake pedal)
3) Turnstarting
switch off.
Continuity
Red rod of tester to CN76 (1)
Black rod of tester to CN76 (2) Yes
L08DD063
Black rod of tester to CN76 (1) No
Red rod of tester to CN76 (2)
Note: When using analog tester
T-adapter or socket adapter
Troubleshooting Tester (for Econoseal) i

tools

82-38
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TROUBLESHOOTING E-13

Cause Remedy

Defective F-R switch, or
defective contactin wiring X )
] harness between CN16 (male) § Afterinspection,

(9) and {2), and (9) and (3). repair or replace

Contact with chassis

ground and wiring harness . .
————————#=| betweenCN16 {2) — CN75 (5)| Afterinspection,
— CN390 (1) or CN16 (3) — | repairorreplace
CN75 {6) — CN391 {1).

———me—————~| Defective CN76 (diode) Replace

Defective transmission cut-off

h Replace
selector switch d

Defective transmission cut-off
—_—— = switch (behind LH. brake Adjust or replace
padel) or switch mounting
mal adjustment.

——— Defective transmission cut-off

switch on brake booster. Replace

=8| Defective contact, or .| After inspection,
contact between +24 and repair or replace
wiring harness between
transmission cut-off

switch — CN390{2),CN381

LO8DD064
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. TROUBLESHOOTING

This page is blank.
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TROUBLESHOOTING CHARTS
FOR ELECTRONIC VEHICLE MONITORING SYSTEM
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TROUBLESHOOTING ELECTRONIC (EVMS) SCHEMATIC

ELECTRONIC VEHICLE MONITORING SYSTEM (EVMS) SCHEMATIC

See Foldout # six (6), at the end of this book.
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TROUBLESHOOTING

POSITION OF CONNECTORS

POSITION OF CONNECTORS
CNP1, CNP3 (Monitor module)

LO8CDO48

CNP6 (Service meter)

CN12 (Work lamp switch)
2

= F &

1

-t

LO8CDO40

Working lamp
switch

CN12

LO8CDO50

82-43
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TROUBLESHOOTING

POSITION OF CONNECTORS

CN15 (Head lamp and turn signal lamp switch)

10 12 17 7111210

1 [

2 6

Lo8Cpo26

CN17 (Caution lamp)

2 2

— Es
1 1

LOSCDO40

CN18 (Transmission cut-off switch)

=

Lo8Cho27

CN25 (Diode)
2 2

— =

Lo8CD040

82-44

418P192 :

TRANSMISSION CUT-

OFF SELECTOR
SWITCH

ETHER
INJECTION
SWITCH

CNi7 CN19

CAUTION LAMP LoscD051

LO8SCDO52
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TROUBLESHOOTING POS!TION OF CONNECTORS

CN40 (Adapter harness)

S

CN51 (Brake oil level detection relay)

2 1
6 3

LO8CDO054

E
O

CNB83 (Speed meter sensor)

E@? @ ez /

V Speed sensor
3 P

4

CN84 (Torque converter oil temperature sensor) /‘€
/.
B0 @l= 2 i
]
AL
2 1 1 2 ~
W 4/ %,

LO8CDO4Y

LO8CDO56
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TROUBLESHOOTING

POSIT

ION OF CONNECTORS

CNB86 (Brake oil level sensor)

5@ @r=

LO8CDO41

CN96 (Engine oil level sensor)

30 g

LO8CDO41

CN101 (Engine water temperature sensor)

LO8CDO55

CN105 (Fuel level sensor)

@3)@ ® 1 =]

LOSCDO41

82-46

Brake oil tank

ALTERNATOR
.
AN
CNoe =1 _ L.
ENGINE i &
OIL v
LEVEL
SENSOR 3 = ] —
- N
T L LN
[

LOBCDO57
| et
(!
i |
N
oL . |
A = ij‘cmm
e
_ ALTERNATOR
CN387 "(/. LO8CDO58
FUEL LEVEL SENSOR
bl | gl
‘ ; yd 1 \
-~ - / 1 b ’/
A<
:| CN105 -4 LADDER

L08CDO060
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TROUBLESHOOTING POSITION OF CONNECTORS

CN106 (Coolant level sensor)

"5 @ el

B

LOBCDO41

CN387 (Engine oil pressure sensor)

A A
s |
c
O j ALTERNATOR
LO8BCDO59 CN387 - LOSCDO61
10 12 17 7111210
0 (D

LOBCDO26

CN310 (Adapter harness)

80 @I=

LosCDo41

82-47
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TROUBLESHOOTING POSITION OF CONNECTORS

CN316, CN317 (Parking brake switch)

I —

v Y e80T |

LOBCD035.PCC

82-48
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TROUBLESHOOTING

Troubleshooting

tools

T-adapter {for DL

T-adapter or socket adapter
(for Econoseal}

M-1, M-2
M-1 EVEN WHEN ENGINE 1S STOPPED, (BRAKE OIL LEVEL) FLASHES.
Cause Remedy
YES "
Defective brake oil level sensor | Replace
Y
1 £ Defective (7831-51-6000) Replace
module
(@ﬁ‘ Defective contact, or
Does E) 0 out? disconnection in wiring harness
=9 % 2 YES between CNP3 (femaie) (1) ang | After it .
- CN51 (female) (6) e
Ethere cor;\}g‘unty Defective brake oil level relay clean) or replace
1) DisconnectCN86 b etween CNP3
p (female){(1) or (4)) and| 3
(brake oil ievel NOJ - csi 5
sensor} chassis ground? s th ot
2) Turn starting switch S there continuity
ON. Connect T-adapter L zetween CNS1 a
CNP3 (female).  no| Jemalelf)and,
2) Disconnect CN86. chassis ground:
3} Turn starting switch
OFF, 1) Disconnect brake oil
level relay .
. . Defective contact, or
2 T‘;’;," starting switch disconnection in wiring harness | After G )
OFF. NO between CN51 (female)(3) and :nlspec on . repair
chassis ground clean) or replace
M-2 EVEN WHEN ENGINE IS STOPPED,
(ENGINE OIL LEVEL) FLASHES.
YES .
Defective engine oil level sensor | Replace
YES Defective (7831-51-6000) Replace
1 3 module
. YES Is there continuity
? S| between CNP3 | |
Does @ go out? (femele) (2) and
chassis ground? .
Defective contact, or Atter "
1 1 short 1 t short NO disconnection in wiring harness ter inspection,
) gg::::tosr tngNSG ) Sg:::gwsr tngNSG between CN96 (female) (1) — repair (clean) or
{female) {engine oil (Femalel. CN97 (5) — CN62 (1) — CNP3 | replace
level sensor) 2) Connect T-adapter to {female) (2}
2) Turn starting switch CNP3 (female).
ON. NO 2 | 3} Turnstarting switch
OFF.
Is there continuity
between CN96
] (female)(2) and B
chassis ground?
1) Connect T-adapter
{or socket adapter) to .
CN96 {female). Defective contact, or i .
2) Turn starting switch disconnection in wiring harness | After inspection,
OFF, NO between CN96 (female) (2) — repair (clean) or
CN97 (12) — chassisiground | replace
Tester Short connector

LO8DD065
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TROUBLESHOOTING M-3, M-4

M-3

Cause

Remedy

Defective coolant level sensor

Defective {7831-51-6000)

module

Defective contact, or
disconnection in wiring harness

YES
YES
1 3 -
= ves is there continuity
out? b between CNP3 | |
Does L% goou [| (female)(3) and
chassis ground?
1} Connect short 1) Connect short -
connector to CN107 connector to CN107 5
{fernaie}{cootant {female).
level sensor). 2) Connect T-adapter to
.2) Turn starting switch CNP3 {female).
ON NO 3) Turn starting switch
OFF.
Is there continuity
L] betweenCN107

(female) (2) and B
chassis ground?

Connect T-adapter
(or socket adapter) to
CN107 {female).
Turn starting switch
OFF.

2

between CN107 (femate){1) —
CN106 (1) — CN62 (2) —
CNP3 (female) (3)

Defective contact, or

NO

a | disconnection in wiring harness

between CN107 (female} (2) —
CN106 {2} — chassis ground

Defective (7831-51-6000)

M-4  (BATTERY CHARGE) FLASHES WHEN
ENGINE IS RUNNING.
YES
2
Is voltage between
YES| CNP4 (female)(5)

and chassis ground

20 — 30Vv?
Is voltage at
alternator terminal R | 1) Remove connector
20 — 30v? CNP4

2) Connect T-adapter to ——
CNPS (female). NO

module

Defective contact, or
disconnection in wiring harness

1) Turn starting switch | 3) Turn starting switch
ON ON

Start engine. Start engien.
Measure voltage
between alternator
terminal R and
chassis ground.

2

between alternator terminal R
~ CN97 (1) — CNB4 (1) —
CNP4 (5)

NO

Troubleshooting Tester

tools

Short connector

T-adapter or socket adapter

T-adapter (for DLI} (for Econoseal)

82-50

Defective alternator

Replace

Replace

After inspection,
repair (clean) or
replace

After inspection,
repair (clean} or
replace

Replace

After inspection,
repair (clean) or
replace

Replace

LO8DDO66
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M-5, M-6, M-7

M-5

M-6

M-7

(FUEL LEVEL) FLASHES.

Troubleshooting
tools

Tester

Short connector

Does fuel gauge
display EMPTY?

Turn starting switch
ON

(BRAKE OIL LEVEL) FLASHES.

Does (@ ‘ go out?
= .

1) Disconnect brake oil
level sensor CN86.

2) Turn starting switch
ON

3) Stertthe engine.

Cause Remedy
T-adapter (for OLI) T-adapter or socket adapter
{for Econoseal)
1 YES See M-30"Abnormality in
fuel gauge”
Defective (7831-51-6000) |
NG module Repiace
WHEN ENGINE IS RUNNING, EVEN THOUGH
THERE IS NO ABNORMALITY IN MACHINE,
: YES
1 Defective brake oil level sensor | Replace
Defective (7831-51-6000)
NO 2 module Replace
Is there continuity Defective contact, or . .
between CNP3 YES disconnection in wiring harness | After inspection,
(female) (1) or {4)) and[T|NO 3 between CNP3 {female) (1) repair (clean) or
chassis ground? and CN51 {female}(6). replace.
Is there continuity Defective brake oil level
1) Connect T-adapter to between CN5 1 relay.
CNP3 {female) {female}(3) and B
2} Disconnect CN86. chassis ground?
3) Turn starting switch Defective connect, or . .
OFF 1) Turn starting switch disconnection in wiring harness ﬁ:ftz;rlz‘;zz;ngp'
OFF. betwean CN5 1 (female}(3) ang | T2P21'
2) Disconnect brake oil chassis ground. paice.
level relay

WHEN ENGINE IS RUNNING, EVEN THOUGH
THERE 1S NO ABNORMALITY IN MACHINE,
(ENGINE OIL PRESSURE) FLASHES.

Does go out?

2 YES

1) Disconnect CN387

{engine ail
pressure sensor)
2) Startengine

Is there continuity
between CNP3
{female}(9) and
chassis ground?

NO

1) Connect T-adapter
{or socket adapter) to

CNP3 {female}

2) Startengine

|
Note: if ['Q'J flashes

when the engine

is stopped,

[:[:_’]] is defective.

Defective engine oil pressure
sensor

Defective (7831-51-6000)
module

Defective contact, or
disconnection in wiring harness
between CNP3 {female)(9) —
CN383 {female) (B}, or

CN383 (female)(3) — chassis
greund, or defective

engine oil pressure relay.

See M-22 “Even when engine
is stopped, engine oil pressure
lamp or battery charge lamp
flashes”.

Replace

Replace

After inspection,
repair (clean) or
replace.

LO8DD067

82-51



https://truckmanual shub.com/

TROUBLESHOOTING M-8, M-9, M-10

M-8  WHEN ENGINE IS RUNNING, EVEN THOUGH Cause Remedy
THERE IS NO ABNORMALITY IN MACHINE,
(COOLANT LEVEL) FLASHES.
YES
—a| Defective coolant level sensor Replace
YES i -51-
3 o |Detective (7831-51 6000) Replace
YES Is there continuity
E—l between CNP3 - Defective contact, or
] (female) (3) and, disconnection in wiring harness
chassis ground? between CN107 {femate}(1} — | Agrer inspection,
- o= |CN106 (1) — CN62 (2} — repair (clean) or
Does goout? H no 2 N "c;:"’:"‘ starting swtch  NO CNP3 (female) (3} replace
2) Connect short
Is there continuity connector to CN107
1) Connect short L betweenCN107 | | (female}
connector to CN107 (female}(2) and 3) Connect T-adapter to
(female) (coolant level chassis ground? CNP3 (female}.
sensor).
2) Turnstarting swtich 1} Disconnect the short
ON connector from
3) Start the engine CN107.
2) Connect T-adapter
(or socket adapter) to .
Defective contact, or . .
3) 195,1,0533(,,2?,:”35'3:}‘“ disconnection in wiring harness | After inspection,
OFF 9 NO —| between CN107 (female) (2) — | repair (clean) or
' CN106 {2) — chassis ground. | replace.

M-9  WHEN ENGINE IS RUNNING, EVEN THOUGH
THERE 1S NO ABNORMALITY IN MACHINE,
(BRAKE SERVO PRESSURE) FLASHES (IF

| Defective brake servo pressure
YES sensor Replace
1 3 | Defective (7381-51-6000) Replace
module
. vES Is there continuity
Does 1+@ I between CNP3
es ‘ goouts 19 [ (female) (8) and B
chassis ground?
Defective contact, . .
i Connectt short g | 1) Connectshort discon:':lectio':\ iz:wcwi?irng harness | After inspection,
;:fz::\;;or to CN310 fonnec;or toCN310 NO T | between CNP3 (female) (8) and | 1<P2" {clean) or
: I fernale). reptace.
2} Turn starting switch I:ethere cor;‘}muny 2) Connect T-adapter to CN310 ffemale) (1)
ON. Ol (fe:-\vaelz;‘(g) asnlio u CNP3.
3) Startengine. NO chassis ground? 3) g;an starting switch
1} Connect T-adapter
{socket adapter) to
CN310 (female}. Defective contact, or Afteri :
2} Turn starting switch disconnection in wiring harness ter lelsec)tion
OFF. NO | between CN310 (femate}2) | roPar clear or
and chassis ground replace
M-10 WHEN ENGINE IS RUNNING, EVEN THOUGH
THERE IS NO ABNORMALITY IN MACHINE,
(COOLANT TEMPERATURE) FLASHES.
YES See M-31 “Abnormality in Reot
coolant temperature gauge” eplace
Does coolant
temperature gauge
move to red level?
| Defective (7831-51-6000) Replace
Turn starting switch module
ON.
Troubleshooting Tester Short connector
tools .
T-adapter {for DL (‘I;o?(éi%t:;:e';f(:ket adapter
LO8DD068
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TROUBLESHOOTING M-11, M-12

M-11  WHEN ENGINE IS RUNNING, EVEN THOUGH THERE IS NO ABNORMALITY IN MACHINE,

(TORQUE CONVERTER OIL TEMPERATURE) FLASHES.

Cause Remedy
1 YES See M-32 “Abnormality
—=-1 in torque converter oil Replace
Does torque temperature gauge”’.
converter oif "
temperature gauge
move to red level?
o] Defective (7831-51-6000) Replace
Turn starting switch ~ NO module
ON.

(PARKING BRAKE) LIGHTS UP OR DOES NOT
LIGHT UP.

a) Does not go out.

YES
| Defective parking brake sensor | Replace
1
T~ YES Defective (7831-51-6000)
Does | @ go out — Replace
when parking brake 2
switch is turned to Defective contact, or ; :
F? Is there continuity YES disconnection in wiring harness 2%:;,'?;2:3'2?’
1) Connect CN316 between CNP3 between CNP3 (female) (5) and replace
(male) and CN317 NO (female} (5) and 3 CN317 {female)
{female). chassis ground?
2) Turn starting switch Is there continuity
ON. 1) ConnectCN316 between CN316
(male) and CN317 ] (male) and chassis M
{female). ground?
2) Turn starting switch
OFF. 1) Disconnect CN316. Defective contact, or ) )
2) Turn starting switch disconnection in V(,i,ing harness | After inspection,
OFF NO between CN316 (male) — repair (clean) or

b) Does not light up.

YES

between CN317

(ferale) ?

Is there continuity

(male) and CN316

YES

Is there continuity

1) Turn parking brake

switch ON.

2} Remove CN317 and
CN316.

3) Turn starting switch 1) Disconnect CN317

OFF

between CNP3
NO|  (female)(5) and
chassis ground?

and CN316.
2} Connect T-adapter
to CNP3 (female).
3) Turn starting switch
OFF.

Troubleshooting
tools

Tester

T-adapter {tor DLI

CN51 (3) and chassis ground

Defective parking brake sensor

Short circuit between chassis
ground and wiring harness
between CNP3 {female) (5) and
CN317 {male)

Defective (7831-51-6000)
module

replace

Replace

After inspection,
repair {clean} or
replace

Replace

LOBDDO0ES
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TROUBLESHOOTING M-13
M-13 (WORKING LAMP) LIGHTS UP ABNORMALLY, OR DOES NOT LIGHT UP.
a) Does not go out.
Note: If all working lamp bulbs are broken, or there is defective contact or
a disconnection in the wiring harness of the working lamp, (working
Cause Remedy

lamp) does not go out. ~Check electrical for system parts.

YES

CN12 (male}{1) and
{2) as shown in
table 17

Is continuity between

Q

e 1)

Disconnect CN12
(male).

Turn starting swit
OFF.

Does go out?
2)

3)

1)
2)

Disconnect CN40.
Turn starting switch
ON.

Operate working
lamp switch.

ch

YES

Is there continuity
between CNP3
{femaie) (14} and
chassis ground
20 — 30V?

NGl

H

1) Connect T-adapte

CNP3 (female).

r

2) Turn starting switch

OFF
b) Does not light up.

Is voltage between

YES 4 YES

Is voltage between
CNP3 (female) {14}
and chassis ground
20 — 30V?

YE;J CNA4Q (female)(1) 1) Connect T-adapter to y
2 and chassis ground CNP3 {female).
20 —30v? 2} Turn starting switch
Is continuity between ON.
YES[ CN12 (male){1) and | | 1) Disconnect CN40 3) Turnworking famp
1 11 (2) as shown in Table (fernale). switch ON.
1? i i
Is voltage between 2) 'étri‘rn starting switch
g:‘fg:;g??::g)ﬁé t4 1) DisconnectCN12 3} Turnworking lamp
(male). switch ON.
20 — 30V? . .
2} Turn starting swtich
OFF.
n fo“nei‘ T-addapte)r 3) Turnworking lamp NO
or socket adapter) to itch OFF — ON -
CN304 (fernalel. switeh OFF ~ O
2) Turn starting switch
ON.
NO T
NO
Table 1 Working lamp switch
ON OFF
CN12 connector No
(male)(1) — (2) | Continuity | continuity
Tester

Troubleshooting

tools T-adapter (for DLI}

T-adapter or socket adapter
(foe Econoseal)

82-54

Contact with +24V
terminal and working lamp
switch assembly (CN12 (2))
— CN40 {female} (1}

Defective working lamp switch

Defective contact, or
disconnection in wiring harness
between CNP3 (female)(14)
and CN40 (female) (5)

Defective (7831-51-6000)
module

Defective (7831-51-6000}
module

Defective contact, or
disconnection in wiring harness
between CN4O (male} (1) —
CN40 (5) — CNP3 (female) (14}

Defective contact, or
disconnection in wiring harness
between CN304 (male) (3) —
fuse — CN304 {4) — CN12 —
CN4Q (female) (1)

Defective working lamp switch

Defective contact, or
disconnection in wiring harness
between main breaker and
CN304 (female)(3)

After inspection,
repair {clean) or
replace

Replace

After inspection,
repair (clean) or
replace

Replace

Replace

After inspection,
repair {clean) or
replace

After inspection,
repair (clean) or
replace

Replace

After inspection,
repair (clean) or
replace

'LO8DDO70
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TROUBLESHOOTING M-14,M-15
M-14 NOT USED
M-15 (FAILURE IN MAIN STEERING) LIGHTS UP OR DOES NOT LIGHT UP (IF EQUIPPED).
a) (Failure in main steering) lights up. Cause Remedy
TES Defective main steering failure Replace
1 ] YES Defective (7831-51-6000) Replace

Does go out? |

1) Connect short
connector to CN321
(female) (main
steering sensor).
Turn staring switch
ON.

2

YES

Is there continuity
between CNP3
(femaie) (6) and
chassis ground?

2

~
@

Is there continuity
between CN321
{female) (2) and
chassis ground?

1

2

Connect T-adapter
{or socket adapter) to
CN321 (female).
Turn starting switch |[NO
OFF.

Connect T-adapter to

module

Defective contact, or
disconnection in wiring harness
between CN321 (female}(1) —

—aw~1 CN150 (connector) — CN45

CNP3 {femnate). NO
Connect short

connector to CN321
(female).

Turn starting switch
OFF.

{female)(1) — CN45

(female) (2) — CNP3
(femate}{6), or defective diode
at CN45 (male) end

Defective contact, or
disconnection in wiring harness

Troubleshooting

Tester

Short connector

tools
T-ad

apter (for DLI)

T-adapter or socket adapter
{for Econoseal)

b) (Failure in main steering) does not light up.

YES

Does light up?

1) Disconnect CN321
(femate) (main NO
steering sensor)

2} Turn starting switch
ON 1

2

YES
Is there continuity
between CNP3
(female} (6) and B
chassis ground?
) Connect T-adapter to NO

CNP3 (female).
Turn starting switch
OFF.

between CN321 (female) (2)
and chassis ground

Defective main steering failure
sensor

Short circuit between chassis
ground and CN321 (female} (1)
— CN150 (connector) —
CN45 (1), (2) — CNP3
{female}(6)

Defective (7831-51-6000)
module

After inspection,
repair or replace

After inspection,
repair {clean) or
replace

LO8DDO71

Replace

After inspection,
repair (clean) or
replace

Replace

LO8DD072
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TROUBLESHOOTING M-16
M-16 (EMERGENCY STEERING NORMAL) LIGHTS UP OR DOES NOT LIGHT UP (IF EQUIPPED).
a) (Emergency steering normal) lights up. Cause Remedy

YES

Does go out?

YES

I

1) ConnectCN323
(femaie) and
CN322 (male).

2) Turn starting
switch ON.

Is there continuity
between CNP3
{ferale)(7) and
chassis ground?

2)

Is there continuity
between CN322
L -
NO| (male connector) and
chassis ground?

1) Turn starting switch

Connect T-adapter to
CNP3 (female).
Connect CN322 and
CN323.

YES

OFF. NO

b) (Emergency steering normal) does not light up.

YES

Does |"LI™ light up?

1) Disconnect CN322.
2} Turn starting swtich NQ
ON.

YES
2
Is there continuity
between CNP3
(feralel(7) and B
chassis ground?

1

Connect T-adapter
to CNP3 (female)

2) DisconnectCN323 Ng
3) Turn starting swtich
OFF,

Troubleshooting

Tester

tools

T-adapter {(for DLI)

82-56

Emergency steering NORMAL
sensor defective

Defective (7831-51-6000)
module

Defective contact, or
disconnection in wiring harness
between chassis ground —
CN322 (female} — CN323
(female} — CN149 (connector)
— CNP3 (female) (7).

Defective contact, or
disconnection in wiring harness
between CN323 and chassis
ground

Emergency steering NORMAL
sensor defective

Contact with chassis ground
and CN323 {female) — CN149
{connector) — CNP3 {female) (7)

Defective (7831-51-6000)
module

Replace

Replace

After inspection,
repair (clean) or
replace

After inspection,
repair {clean) or
replace

After inspection,
repair {clean) or
replace

After inspection,
repair {clean} or
replace

Replace
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1) Disconnect CN18.

Is there continuity
between CNP3

T

2} Turn starting no| (femaled(11) and
switch ON. chassis ground?
1} Connect T-adapter to NO
CNP3 (female).
2) Turn starting switch
OFF.
3) Disconnect CN18.
Tester

Troubleshooting

tools

T-adapter (for DLI)

Defective (7831-51-6000)
module

TROUBLESHOOTING M-17
M-17 (TRANSMISSION CUT-OFF) LIGHTS UP OR DOES NOT LIGHT UP.
a) Does light up.
Cause Remedy
YES Defective transmission cut-off Replace
selector switch
YES Defective (7831-51-6000) | Replace
1 3 module
VES Is there continuity
between CNP3
?
Does 9o out? | [l (female)(11) and
chassis ground?
Defective contact, or f i
1) Short-circuit CN18 1) Tumntransmission  |NO disconnection in wiring harness f;g:{r'?jggf‘;'gp'
(female) (3) and (4). cut-off selector between CN18 (female) (4) and replace
2} Turn starting switch switch ON CNP3 {fernale}{11)
ON. 2) Connect T-adapter
to CNP3 (female)
2 | 3) Turn starting switch
OFF
Is there continuity
|| betweencnis
no| (female)(3) and B
chassis ground?
Defective contact, or . .
Turn starting switch disconnection in wiring harness| After inspection,
OFF. NO between CN18 (female) (3) and | repair {clean) or
chassis ground? replace
b) Does not light up.
YES . .
[ Defective transmission cut-off
. selector swtich Replace
YES Contact with chassis ground After inspection,
Does light up? and CN18 {female}(4) - CNP3 | repair (clean) or
2 (fernale)(11) replace

Replace

LO8DDO74
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TROUBLESHOOTING M-18
M-18 TURN SIGNAL LAMPS, HIGH BEAM LIGHT UP OR DO NOT LIGHT UP.
a) Pilot display of turn signal lamp (right) lights up.
Note: If turn signal lamp (right) lights up on machine,
check turn signal lamp. Cause Remedy

YES

1

Does voltage between
CNP1 (female)(7)

and chassis ground |
change alternately
OV and 20 — 30V?

1) Connect T-adapter to
CNP1 (female).

2} Turn starting switch
o g switch o=

3} Turn turn signal
switch OFF.

b) Pilot display of turn signal lamp (left) lights up.
Note: I turn signal lamp (left) lights up on machine,
check turn signal lamp.

YES

Does voltage between
CNP1 (female) (6}

and chassis ground
change alternately
OVand 20 — 30V?

1} Connect T-adapter to
CNP1 (female).

2) Turnstarting switch
ON. NO
3) Turn turn signal
switch OFF.

c) Pilot display of turn signal lamp (right) does not light

up.
Note: If turn signal lamp (right) does not flash on
machine, check turn signal lamp.

2 YES

Does voltage between
veS | CNP1 (female) (7)

and chassis ground |
change alternately
OV and 20 - 30V?

1} Connect T-adapter to NO
1 CNP1.
2) Turn starting switch

ON

Do front and rear
turn signal lamps
(right) work
normailly?

3) Turnturn signal
switch to RIGHT.

1) Turn starting switch NO
ON

2} Turn turn signal
switch to RIGHT

Tester
Troubleshooting

tools T-adapter {for OLI

82-58

Defective (7831-51-5000)
module

Contact with +24V line

and wiring harness between
CNP1 (female}(7) and CNP15
(male) (3)

Defective (7831-51-5000)
module

Contact with +24V line

and wiring harness between
CNP1 (female)(6) and CNP15
(male) (6)

Defective (7831-51-5000)
module

Defective contact, or
disconnection in wiring harness
between CNP1 (female}(7)

and CN15 {male){3)

Check turn signa! lamp

Replace

After inspection,
repair {clean) or
replace

Replace

After inspection,
repair {clean) or
replace

Replace

After inspection,
repair (clean) or
replace
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M-18

Note:

machine, check turn signal lamp.

YES

Do front and rear turn
signal lamps (left)
work normally?

1} Turn starting switch
ON

2) Turn turn signal
switch to LEFT

Note:

2 YES

d) Pilot display of turn signal lamp (left) does not light up.
if turn signal lamp (left) does not flash on

Cause

Remedy

Does voltage between
CNP1 (fernale)(6)

and chassis ground  jd
change alternately
OV and 20 — 30V?

1) Connect T-adapterto O

CNP1 {female)

2) Turn starting switch ON
3} Turn turn signal

switch to LEFT

NO

e) HIGH BEAM pilot lamp does not light up.
If the head lamp cannot be switched to HIGH

BEAM, check head lamp.

YES

head lamps light up?

1) Turn starting swtich
ON

2} Turn combination
. switch to head lamp
position.
3) Turn dimmer switch
to LOW BEAM.

Do both left and right | ]

[l and chassis ground [

2 YES

Is voltage between
CNP1 {female}(5)

20 — 30v?

NO

1

Connect T-adapter to
CNP1 {female).

2} Turn starting switch
ON.

3) Turn combination
switch to head lamp
position.

4) Turn dimmer switch
to HIGH BEAM.

NO

f) HIGH BEAM pilot lamp does not go out.

1 YES

Do both left and right
head lamps light up?

1) Turn starting switch
ON.

2) Turn combination
switch to head lamp
position.

3} Turn dimmer switch
to LOW BEAM.

NO

2 YES

Does head lamp light
up atHIGH BEAM?

1} Turn starting switch
ON

3 YES

2) Turn combination
switch to head lamp
position.

3) Turndimmer switchyy
to HIGH BEAM.

Is there continuity
between CN15

(male)(12) and B
chassis ground?

2

Connect T-adapter NO
{or socket adapter) to
CN15 (male).

Turn starting switch OFF

Troubleshooting

Tester

tools

T-adapter (for DLI)

T-adapter or socket adapter
{for Econoseal)

Defective {7831-51-5000)
module

Defective contact, or
disconnection in wiring harness
between CNP1 (female) (6)

and CN15 (male}(6)

Check turn signal lamp

Defective (7831-51-5000)
moduie

Defective contact, or
disconnection in wiring harness
between CNP1 (female}(5)

and CN39 (female) (1)

Bulbs broken in both head
lamps {low beam lamps)

(If the low beam bulb is broken,
the pilot lamp will not light up
even if the switch is turned to
HIGH BEAM).

Defective (7831-51-5000)
module

Defective contact, or
disconnection in wiring harness
between CN15 (female}(9) and
combination switch

Defective contact, or
disconnection in wiring harness
between CN15 (female) (12}
and combination switch

Defective contact, or
disconnection in wiring harness
between CN15 (malte)(12)
chassis ground

Replace

After inspection.
repair {clean) or
replace

Replace

After inspection
repair {clean) or
replace

After inspection,
repair (clean) or
replace

Replace

After inspection,
repair {clean) or
replace

After inspection,
repair (clean) or
replace

After inspection,
repair {clean) or
replace

LO8DDO076
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M-19

M-19 SPEEDOMETER DISPLAY DOES NOT WORK.

82-60

YES| Is resistance between

Is resistance between
CN83 (male)(1) and
(230002 — 1kQ2?

I

1} Connect T-adapter

2) Turn starting switch

{or socket adapter) to
CN83 (male).

OFF

YES

(10) 3000 — 1KQ2?

( CNP1 (female)(9) —

1) Connect T-adapter to
CNP1 {female).

2) Turn starting switch
OFF.

3 YES

Cause

Remedy

Defective (7831-51-5000)

Is gap of speed
sensorsetat0.5 —
1.5 mm? T

module

T

* Loosen the lock nut

of the speed sensor,
and turn the sensor
clockwise, if it
contacts the gear
within one turn, the
gap is within 1.6 mm.

NO

a1 Defective speed sensor mount

Defective contact, or
disconnection in wiring harness

NO

between CNP1 (female) (9),(10)
— CN22(3), {4) — CN83
(female) (1), (2)

NO

Defective speed sensor

Replace

Adjust

After inspection,
repair {clean) or
replace

Replace

LO8DD077
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TROUBLESHOOTING M-20

M-20 SERVICEMETER DOES NOT WORK NORMALLY.

Cause Remedy
YES
Defective engine oil pressure | Replace
sensor
YES
1 e ToA
Does servicemeter
move, or display »
tamp flash? YES 4
Is there continuity
Connect short socket between CN163
adapter 1o CN163 YES 3 1 ttemaie)(2) and B
{temaiel{engne ol chassis ground?
pressure sensor. Is voltage be
2} Turn staruing switch S voitage between 1) Connect T-ada
= hened - prer
ON. NO 2 E;P(ga)”;g" a_leg((i){n (or socket acapter) to
T CN163 ifemaiel.
2) Turn starting swiich
is voitage between
—{ CNa3 (femaie)() |4 1) fonnectCNP9 OFF. = To8
and (4) 20 - 30V? 2) Turn starting switch
ON.
1) Connect T-adapter
{or socket adapter) to
CNA43 (fernaie). NO
2) Turn starting switch - | Disconnection in winng After inspection,
ON. harness, or defective contact repaw (clean) or
between CN43 (maiel(1) and replace
CNPS (fernalel (1), (3)
NO
SeeM-21 “Allor part of
monitor panel does not work
normally”.
YES
5 Defective service meter moduie | Replace
is there continusty
berween CNP9
A =g =4 (fermalel{4) and =
chassis ground?
Note) .
1) Connect short socket NO Di in wiring After inspection,
adapter to CN163 hamess, or defective contact reparr (clean} or
{femalel. between CN163 (femalel{1) — | replace
2) Connect T-adapter to CNS7 (8) — CN64 {6) — CNP9
CNP3 (female). (femaie)(4)
3} Turn starting switch
OFF.

B—a Disconnection in wiring After inspection,
harness, or defective contact repair (clean) or
between CN163 (femaie)(2) — | replace
CN97 (maie)(12) — chassis
ground

LO8DDO78
Tester Short socket adapter
Troubieshooting
tools T-adapter (for DLIH T-adapter or socket adapter
(for Econoseal)
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TROUBLESHOOTING M-21
M-21 ALL OR PART OF MONITOR PANEL DOES NOT WORK.
a) None of monitor panel works. Cause Remedy

YES | s voitage between

Is voltage between
CN304 (female}(8)
and chassis

ground 20 — 30V?

1 2

1

Connect T-adapter
to CN304.
2) Turnstarting ON

YES

CNP1 (female)(1) ||
—(2) 20 - 30v?

1) Connect T-adapter
to CNP1 {female)
Turn starting
switch ON.

NO

NO

b) Module (7831-51-5000) does not work.

¢) Module (7831-51-6000) does not work. /=

YES 2

82-62

Is voitage between
CNP2 {male)(1) —(7}
15 — 20V and (2]

— {74 — 6V?
1} Connect T-adaptor
to CNP2 {male}
2) Turn starting
switch ON.

| CNP5 (femalel (1) —

Is voltage between
{7)15 —20V,and | |
(2} = (M4a—86V?

NO

NO

Defective module
(7831-51-5000)

Defective contact, or
disconnection in wiring
harnees between CNP1
(female){1) or CNP1 {female)
{2) ~ chassis ground.

Defective contact,or
disconnection in wiring
harness between CN304
(male)(6) — fuse —
CN304 (5) — CN148

— main breaker

Defective module
{7831-51-5000)

Defective module
(7831-51-6000)

Defective contact, or
disconnection in wiring
harness between CNP2 —
CNP5.

Defective module
{7831-51-6000).

Replace

After inspection,
repair {clean) or
replace

Replace

Replace

After inspection,
repair (clean) or
replace

Replace
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TROUBLESHOOTING

M-22,M-23

M-22 EVEN WHEN ENGINE IS STOPPED, (BATTERY CHARGE) FLASHES, OR (ENGINE OIL PRESSURE)

FLASHES.

. . Rem
a) (Battery charge) flashes and warning lamp lights up. Cause emedy
YES .
Defective alternator Replace
1
YES i -51-
- Defective (7831-51-6000) Replace
1 module
Does [@'J go out? H 7
Is voltage between
1) Removewiring NOL] CNP4 (female)(5)
harness of alternator — chassis ground
terminal R. Max. 1v?
2} Turn starting switch Contact with +24V and
ON. {Do not start 1) Connect T-adapter alternator terminal R — After inspection,
engine) to CNP4 {female) NO CN97 (1) — CN64 (1) — repair (ctean) or
2) CNP4 (5) replace»

Turn starting switch
ON

{Leave terminal R
disconnected)

b) (Engine oil pressure) flashes, alarm buzzer sounds,
lamp also lights up.

YES

1
YES
Does @ go out? M 3
YES Is there continuity
1) Remove CN387 between CNP3 |
{engine oil pressure 2 (female)} (9} and
sensor}, then contact chassis ground ?
to chassis ground s th L
2) Turn starting switch s there continuity 1} Connect T-adapter
ON. [ | betweenCN383 10 CNP3 [female)
NO {female) (2) and 2} Turn starting switch
chassis ground? ON. NO

1) Remove engine
oil pressure relay. NO

2) Turn starting switch &

OFF

M-23 NOLAMPS ON MONITOR LIGHT UP (IMMEDIATELY AFTER
TURNING STARTING SWITCH TO ON, ENGINE STOPPED).
a) No lamps on any module light up when starting switch is turned ON.

All lamps goes out when engine is started.

Defective engine oil pressure
sensor

Contact with chassis ground
and CN383 (female)(9) —
CNP3(9)

Defective (7831-51-6000}
module

Defective contact, on
disconnection in wiring
herness between CN383
(female}(2) — CNB4(11) —

b) Lamps on some modules do not light up.

l

CN97(8) — CN387

SeeM-21 and M-22

Defective module

Replace

After inspection,
repair (clean) or
replace

Replace

LO8DDO80
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TROUBLESHOOTING M-24,M-25
M-24 CENTRAL WARNING LAMP DOES NOT GO OUT.
a) Monitor displays no abnormality, but central warning lamp light up
intermittently. Cause Remedy
aggsgve {7831-51-6000) Replace

b) Central warning lamp stays on continuously.

Is there continuity YE:
between CNP4 ! s
{female}(7) and s voltage bet
chassis ground? age between

9 NOI' CN38s (female)(3) ||

1) Connect T-adapter S Chassis ground

{or socket adapter) 20 - 30v?
to CNP4 (female). R -
2} Turn starting switch 1) Remove warning NO
OFF. lamp relay_
2} Turnstarting
switch OFF.

M-25 CENTRAL WARNING BUZZER DOES NOT STOP.

a) Monitor displays no abnormality, but central warning buzzer
sounds intermittently.

b) Central warning buzzer sounds continuously.

YES

Is there continuity
between CNP4
(female) (8) and
chassis ground?

T

1) Connect T-adapter
(or socket adapter)

to CNP4 (female).
2) Turn starting
switch OFF.

NO

82-64

Contact with chassis ground
and wiring harness between
CNP4 (female}{7) and CN385
(female) (2)

Contact with 424V and wiring
harness between CN385
(female) (3) — CN17 (female)
(1) or warning lamp relay.

Defective (7831-51-6000}
module

Defective (7831-51-6000}
module

Contact with chassis ground
and wiring harness between
CNP4 (fernale) and buzzer (+)

Defective (7831-51-6000)
module

After inspection,
repair {clean} or
replace

After inspection,
repair (clean) or
replace

Replace

Replace

After inspection,
repair (clean) or
replace

Replace
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TROUBLESHOOTING M-26
M-26 NONE OF PANEL LAMPS ON MACHINE MONITOR LIGHT UP.
a) No panel lamps light up even when only side lamp in combination
switch is used.
Cause Remedy

YES

YES

Is voltage between
CNP1 {fernale){15)

and chassis ground
20 — 30V?
1} Connect T-adapter
1o CNP1
2) Turn combination
3 lamp switch to
side lamps.
3) Turnstarting et
YES] Is voltage between switch ON. NO
 CN26 (1} and chassis [
ground 20 — 30V?
1} Turn combination
switch to side
lamps
- 2) Check voltage
.I_a_d_aptL - between CN26 NO
7] (temale) wiring
harness end (1) and
Is voltage between chassis ground with
VES, CNT5 (@) andchassis | diode assembly st
F ground 20 — 30V? connected.
3) Turn starting switch
ON.
1) Connect T-adapter
to CN1 P YES
2} Turn starting switch o
ON.
13} Turn combination
switch 1o side 5
lamps
Is voltage between ’ 1 |Is continuity between
CN15 (male)(d) and | Ll cN1's tfematel (4) and] |
chassis ground 20 ~ NO| (8) as shown in
30v? table 1?
1) Connect T-adapter |' 1) Disconnect CN15.
{or socket adapter) 1 2) Turnstarting switch NQ
to CN15 {male). l OFF.
2) Turn starting switch [L_ _ -
ON.
NO
Tabte 1 L
Combination
switch Continuity
Side lamps Yes
QFF No

Socket adapter
———

YES

)

H Is there continuity
—| betweenCN15
{female}{4) and (8)?

1) Connect socket

adapter to CN15 NO
(temale). \
12} Operate combina-
tion switch.
- p—

——® To third box

Defective front lamp and
parking lamp switch

Defective module
(7831-51-6000) or defective
contact or disconnection

in wiring harness between
CNP1 (16) — panel lamp
connector (1)

Defective contact, or
disconnection in wiring
harness between CN26 (1)
— CNP1 {15}

Defective contact, or
disconnection in wiring harness
between CN15 {male}(8) —
CN305(3),(4) — CN39 (6) —
CN26 (female){2), or defective
diode assembly

Defective contact, or
disconnection in wiring harness
between CN15 {female} (4) —
front lamp and parking lamp
switch — CN15 (female}(8), or
defective switch

Defective contact of front lamp
and parking lamp switch

Defective contact, or
disconnection in wiring harness
between battery relay output —
CN305 (5], {6) — CN15

(male) (4)

After inspection,
repair (clean) or
replace

After inspection,
repair {clean) or
replace

After inspection,
repair {clean) or
replace

After inspection,
repair (clean) or
replace

After inspection,
repair {clean) or
replace

LO8DDO82
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M-26

b) No panel lamps light up even working lamp is switched on.

82-66

Cause

Remedy

Is voltage between
CNP1 {female) (15)
and chassis ground
20 ~ 30V?

. YES
1
2)
3 3)
vES| s voltage between
7 [ EN25 (1) and chassis H

ground 20 — 30V?

Connect T-adapter
to CNP1

Turn starting
switch ON

Turn work lamp
switch ON

Troubleshooting

YES| Is voltage between N
1 1 EN12 (2} and chassis n ;‘i’iz‘c‘;"%'rﬁ'”g lamp
_ ?
ground 20 — 30V 2} Check voltage
Is voltage between between CN25 ——
CN12 (female)(1) | 1) Turn starting switch (femate) wiring NO
and chassis ground ON harness end (1) and_
20 —30v? 2) Turn working lamp chassis ground with
switch ON. diode assembly still
1) Turn starting switch connected.
ON.
NO
NO
Tester

tools

T-adapter (tor DLI}

{tor Econoseal)

T-adapter or socket adapter

Defective module
(7831-51-6000) or defective
contact, or disconnection

in wiring harness between
CNP1 (16} — panel lamp
connector

Defective contact, or
disconnection in wiring
harness between CN25 (1)
— CNP1(15)

Defective contact, or
disconnection in wiring harness
between CN12 (female}(2) —
CN40(1) — CN40O{4) — CN25
{female){2}, or defective diode
assembly

Defective contact, or
disconnection in wiring harness
between CN12 (male} (1) —
working lamp switch — CN12
{male) (2}, or defective working
lamp switch

Defective contact, or
disconnection in wiring harness
between battery retay output —
CN304 (3}, (4) — CN12
{female)(1)

After inspection,
repair (clean) or
replace

After inspection,
repair {clean) or
replace

After inspection,
repair (clean) or
replace

After inspection,
repair (ctean) or
replace

After inspection,
repair (clean) or
replace
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M-27

M-27 SOME OF PANEL LAMPS ON MACHINE MONITOR DO NOT LIGHT UP.

a) Panel lamps of monitor module do not light up.

YE

Is voltage between
panel lamp con-

nector (female){1) =

and chassis ground
20 — 30Vv?

1)

2

3

b) Panel lamps of service meter do not light up.

Connect T-adapter o
to panel lamp
connector

Turn starting swtich
ON.

Turn combination
switch ON

Is voltage between
CNP6 (female}(2)
and chassis ground
20 - 30v?

1

Connect T-adapter
{or socket adapter) to
CNP6 (female)

S
( Is lamp bulb broken?

Remove lamp socket
of module and
check resistance of
small buib.

Ifitis over 100 {1,
bulb is broken,

NO

YES

is Jlamp bulb broken?

Remove lamp socket
of module and check
resistance of small
bulb.

If itis over 100 (1,
bulb is broken

Cause Remedy
YES
- | Defective iamp Replace
Defective contact, or X .
| disconnection in wiring After Tslpec)(lon,
NO harness between lamp replalr cleani or
socket and connector replace
Defective contact, or . .
o | disconnection in wiring harness Af‘e_' Inspection,
between panel lamp connector repair {ciean) or
[1) — CNP1{186) replace
YES | Defective lamp Replace
| Defective service meter module | Replace
NO

Defective contact, or
disconnection in wiring harness
a—| between CN25 (female) (1) —

After inspection,
repair {clean} or

2) Turn starting switch N CN26 (female) (1) — CNP6 replace
ON. (female) (2)
3) Turn light switch ON
Troubleshooting Tester T-adapter or socket adapter {tor MIC}
tools T-adapter or socket adapter
T-adapter (for DLI) {for Econoseal) LOSDDO84

82-67



https://truckmanual shub.com/

TROUBLESHOOTING

M-28,M-29

M-28 EMERGENCY ITEM IS FLASHING, BUT ALARM BUZZER DOES NOT SOUND.

YES

Cause

Remedy

Does voltage between

buzzer cornector

YES firrale, female) and

[N chassis ground

change between OV
ngt 20 — 30V?

1) Disconnect buzzer

connector.
1 | 2) Disconnect CN107

{coolant leve!)
Does voltage between| | 3) Turn starting NO
CNP4 {male}(8} and switch ON.

chassis ground - (Start engine.)

change between
OV and 20 ~ 30V?

1} Connect T-adapter

to CNP4 (male)

2) Disconnect CN107
(coolant level)

3) Turn starting
switch ON.

4) Startengine. NO

M-29 EMERGENCY ITEM OR NON-EMERGENCY
ITEM IS FLASHING, BUT WARNING LAMP
DOES NOT FLASH.

YES

Defective buzzer

Defective contact, or
disconnection in wiring

harness between CNP4 {female)
(8) — buzzer connector,

or {+)24V — buzzer connector

Defective module
(7831-51-6000)

| Defective lamp

Does voltage
YES| between CN17
r (female)(1) and (2)
change between OV
and 20 - 30Vv?

1|1 Turnstarting switch
ON

Defective contact, or

disconnection in wiring harness
between CN17 {female) (1) and
— CN385 (female)(3), or CNP4

Coes voltage between| { 2) Disconnect CN107

CNP4 (male)(7) and (coolant level) NO
chassis ground M| 3) Startengine.
change between 4) Connect T-adapter

OV and 20 - 30V?

1) Connect T-adapter
(or socket adapter)

to CN17 (female)

(female}{7) — CN385 (female)
(2), or CN17 (female}(2) —
chassis ground, or defective
warning lamp relay.

Defective module

to CNP4 {male).

2} Disconnect CN107
{coolant level)

3) Turn starting switch NO
ON.

4} Startengine

Troubleshooting Tester

tools

T-adapter or socket adapter
{for Econoseal)

82-68

(7831-51-6000)

Replace

After inspection,
repair or replace

Replace

Replace

After inspection,
repair {clean) or
replace

Reptace
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TROUBLESHOOTING

M-30

M-30 ABNORMALITY IN (FUEL GAUGE).

a) Nothing shown in display area.

Cause Remedy
YES
| Defective fuel level sensor Replace
] YES Nafants dule
Defective module P,
{7831-51-6000) nepece
Does fuel gauge
show FULL? }" 7
Is there continuity
1) Connect short L| betweenCNP4
connector to NO|  (femalel(4) and
CN105 {female) chassis ground?
{fuel sensor)
2) Turnstarting switch 1) Connect t-adapter
ON. to CNP4 {female). Defective contact, or
2) Connect short

disconnection in wiring harness
| between CN105 (female) (1) —

{female). NO CNB4 {5) — CNP4 (female) (4),

Turn starting switch or CN105 (female}(2) —

OFF. chassis ground

connector to CN105

«

b) Stay at FULL and does not move.

YES
—a| Defective fuel level sensor
i YES Contact with chassis ground
- and wiring harness between
. CNP4 (female) (4) — CNE4(5)
Does alt of display _ CN105 (female) (1)
area for fuel gauge
go out? 2
Is there continuity
1) Disconnect CN105 || between CNP4
{fuel sensor) NO| (female}{4} and
2) Turn starting switch chassis ground?
ON
1) Cornect T-adapter
to CNP4 (female).
2) Remove CN106. .
3) Turn starting switch Defective module
OFF NO (7831-51-6000)

Troubleshooting Tester Short conrector
tools

T-adapter (for DLI)

After inspection,
repair (clean} or
replace

Replace

After inspection,
repair (clean) or
replace

Replace

LO8DDO86
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TROUBLESHOOTING M-31
M-31  ABNORMALITY IN (COOLANT TEMPERATURE GAUGE).
a) Nothing shown in display area.

Cause Remedy

Does coolant
temperature gauge
display bottom
position?

1) Disconnect CN101

{coolant NO

temperature).
2} Turn starting switch
ON.

b) Stay at bottom position and does not move.

YES

Is there continuity
between CNP4
(fernale)(2) and
chassis ground?

Connect T-adapter
10 CNP4 {female).
2} DisconnectCN101,
3} Turn starting switch
OFF.

YES

YES

NO

YES
1
Does all of display
area for coolant
temperature gauge 2
go out?
Is there continuity
1) Connect short | between CNP4
connector to NO| (female}(2) and
CN101 (female). chassis ground?
2) Turn starting switch
ON. 1) Connect T-adapter
to CNP4 {female).
2) Connect short
connector to CN101
(femnale) n
3} Turn starting switc|
OFF. NO
Tester Short connector

Troubleshooting

tools

T-adapter (for DL}

82-70

Defective coolant
temperature sensor

Contact with wiring harness
CN101 (female)(1) — CN97(3}
— CN62(9) — CNP4 {female}
(2) and chassis ground

Defective module
(7831-51-6000)

Defective coolant
temperature sensor

Defective module
(7831-51-6000)

Defective contact, or
disconnection in wiring harness
between CNP4 (female) (2) —
CN62 {9) — CN97 (3) — CN101
(female)(1), or — CN97 (2}

— CN101 (female)(2) —
chassis ground

Replace

After inspection,
repair {clean) or
replace

Replace

Replace

Replace

After inspection,
repair (clean) or
replace

.08DD087
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TROUBLESHOOTING

M-32

M-32 ABNORMALITY IN (TORQUE CONVERTER OIL TEMPERATURE GAUGE).

a) Nothing shown in display area.

YES

Cause

Remedy

1

Does torque converter TES

Defective torque converter oil
temperature sensor

Contact with wiring harness
CN84 (female)(1} — CN22{1)

oil temperature
gauge display bottom 2
position?

Is there continuity

1) Disconnect CN84 between CNP4
(torque converter NO (female) (3) and7 B
oil temperature). chassis ground

2) Turn starting switch
ON.

-

Connect T-adapter

to CNP4 {female).

2) Disconnect CN84

3) Turn starting switch
OFF.

NO

b) Stays at bottom position and does not move.

YES
!

Does alf of display
area for torque
converter oil JES

temperature gauge 2
go out?

Is there continuity
1) Connect short between CNP4
connector to CN84 no| (female)(3} and

{tfemale). chassis ground? *
2) Turn starting switch
ON.

1

Connect T-adapter

to CNP4 (female). NO

2} Connect short
connector to CN84
(female).
3} Turnstarting switch
OFF,
Tester Short connector

Troubleshooting

tool
ools T-adapter (for DLI)

— CNP4 (female}{3) and
chassis ground

Defective module
{7831-51-6000)

Defective torque converter oil
temperature sensor

Defective module
{7831-51-6000)

Defective contact, or
disconnection in wiring harness
between CNP4 (female)(3) —
DN22 (1) - CN84 (female) (1),
or chassis ground — CN22

(2) — CN84 (female}(2)

Replace

After inspection,
repair {clean) or
replace

Replace

Replace

Replace

After inspection,
repair {clean) or
replace

L08DD088
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TABLE OF MONITOR REFERENCE VALUES

TABLE OF MONITOR REFERENCE VALUES

System: Vehicle monitor

Equipment name

Connector
No.

Inspection method, Judgement

Condition for
measurement

Shorting connector

1) Case where a shorting connector is used;
The sensor is faulty if the indication is as follows:

When shorting connector is
connected

Monitor is lit

When CNB86 is disconnected

Monitor is out

1) Starter switch
IIONll

Brake fluid level CN86
sensor (male) Continuity
1) Case of continuity test;
The sensor is normal if the indication is as follows:
1) Starter switch
When brake fluid level is - "OFF"
normal No continuity
When brake fluid level is low Continuity
Shorting connector
1) Case where a shorting connector is used;
The sensor is faulty if the indication is as follows: )
1) Starter switch
When shorting connector is N "ON*
connected Monitor is out
Engine oil level CNg6 When CN96 is disconnected Monitor is lit
sensor (male)
Continuity
1) Case of continuity test;
The sensor is normal if the indication is as follows: 1) Starter switch
When engine oil level is normal | Continuity OFF
When engine oil level is low No continuity
Shorting connector
1) Case where a shorting connector is used;
The sensor is faulty if the indication is as follows:
1) Starter switch
When shorting connector is . "ON"
connected Monitor is out
When CN107 is disconnected Monitor is lit
Radiator water CN107 -
level sensor (male) Continuity

1) Case of continuity test;

The sensor is normal if the indication is as follows:

When radiator water level is
normal

Continuity

When radiator water level is
low

No continuity

1) Starter switch
IIOFFH
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TROUBLESHOOTING TABLE OF MONITOR REFERENCE VALUES
: Connector . Condition for
Equipment name No. Inspection method, Judgement measurement
Engine water Resistance_measurement
temperature CN101 The sensor is normal if the indication is as follows: Starter switch
sensor {engine (male) “"OFF"
water tempera- o
ture gauge) 100°C Approx. 3.0kQ
Torque converter Resistance measurement
oil temperature : The sensor is normal if the indication is as follows: _
sensor (Torque CN84 Starter switch
convetrter oil (male) "OFF"
temperature 100°C Approx. 3.0kQ
gauge)
Resistance measurement
The sensor is normal if the indication is as follows:
Fuel level sensor | CN105 Starter switch
(Fuel gauge) (male) The tank is full. Approx. 12Q or less | "OFF"
The tank is empty. Approx. 85-100kQ
Voltage measurement
While the engine is running (with throttle opening 1/2
Alternator or higher) -27.5 - 29.5V With engine
@ If the battery was deteriorated or in a cold area running
where are cases where the voltage will not rise for
a while.
Shorting connector
1) Case where a shorting connector is used;
The sensor is faulty if the indication is as follows:
When between connector \r/zir’il;igngine
CN387 (male) (A) and (C) is Monitor is out g
sharted.
Engine oil CN387 When CN387 is disconnected Monitor is lit
pressure sensor | (male) Continuity
1) Case of continuity test;
The sensor is normal if the indication is as follows:
. . . With engine
When engine oil pressure is o .
1.3kg /cmgz or higher No continuity running
When en iney oil pressure is -
0.8kg/cmgzor lower Continuity
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TABLE OF MONITOR REFERENCE VALUES

. Connector . Condition for
Equipment name No. Inspection method Judgement measurement
H and L shown in the The monitor is normal if the indication is as shown in Table 1 and | 1) Engine is
table represent the Table 2. running
following voltage levels. Table 1 | 2) T branch
1) Engine oil pressure Y- l connection
signal : ; . onitor pane
H;93.5-30v Mi?grl:‘or Signal M%?gg;ﬁ%"dfry connector
L: Approx. OV signal input
ignal
2 ﬁlt %rr;?:tgcc)):/&gna Brake fluid | Flickers | Engine oil pressure H
L Abprox. oV level signal H and alternator
3) Sensor signal CNP3(1) Out 8|gnal L L
H: 3.5-30V : . . . .
. Engine oil Flickers | Engine oil pressure H
L: Approx. 0V level signal H and alternator
CNP3(2) Out signal L L
Radiator Flickers | Engine oil pressure H
water level signal H and alternator
CNP3(3) Out signal L L
Charging Flickers | Engine oil pressure L
rate signal L and alternator
CNP4(5) Out signal L H
Engine oil | Flickers H
pressure Alternator sighal H
CNP3(9) Out L
Parking Lit H
brake
CNP3(5) Out L
Work lamp Lt H
CNP4(14) Out L
T/M cut- Lit H
off
CNP3(11) Out L
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TROUBLESHOOTING TABLE OF MONITOR REFERENCE VALUES
Equipment Connector : Condition for
name No. Inspection method Judgement measurement
Table 2 | 1) Engine is
running
8“:;%?)2,)(11),(12),(1 3).,(14) 2) T branch
; i connection
A CNP4(9).(10),(11),(12) Open (No connection wiring)
CNP6(5) (Open terminals)
CNP1(2)
B CNP3(6),(7),(8),(10) CNP1(1) -
CNP4(1), CNP6&(3) each terminal 20-30V
(Connected to GND)
Starter switch ON
c Voltage between CNP1(1) 20-30V
and body (+24V input)
Starter switch OFF 0V
With the connector discon-
nected; buzzer ringing
(Lamp flickering) or repeat-
CNP4(7),(8)(alarm output) | g ©f 1.2V or higher
CN107 (Radiator water level v 0.8 sec.
D sgnsor) . . approx. 0 0.8 sec
Disconnection - Connection | with shorting connector
of shorting connector connected:
Buzzer stop (Lamp
flickering) or voltage 1.2V or
higher
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TROUBLESHOOTING TABLE OF MONITOR REFERENCE VALUES
Equipment Connector No. | Inspection method Judgement Condition for
name measurement
Table 3 | 1) Engine is
Indication level resist ruAning
Gauge indicatin ndication level resistance 2) T branch
posit% on g (kQ) (Module input connection
resistance)
Starter switch ON Starter switch OFF
Minimum - Maximum
Upward All out 0 - 0.36
Engine water 1 7 0.25 . 3.20
temperature
gauge 6 2.89 - 3.75
Measurement of indicating 5 3.40 - 4.26
resistance position 4 3.86 - 5.13
between
CNP4(2) (female) 3 4.65 6.94
and body i 2 6.28 - 10.27
Downward 1 9.20 - Open circuit
Upward All out 0 - 0.36
Torque converter 1 7 0.25 - 1.89
oil temperature 6 1.68 _ 2 40
gauge e ’ )
Measurement of indicating 5 2.15 - 3.04
resistance position 4 2.75 - 5.13
between 3 4.65 - 9.38
CNP4(3) (female)
1 2 8.44 - 18.2
and body
Downward 1 15.9 - Open circuit
Minimum - Maximum
Upv;tard 7 0 - 16.8
6 11.7 - 28.4
Fuel level gauge
Measurement of 5 22.5 y 38.7
resistance be- indicating 4 32.2 - 43.6
tween CNP4(4) position 3 36.8 - 53.9
(female) and :
body 2 46.5 80.4
! 1 71.1 - 695
Downward | All out | 614 - Open circuit
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ELECTRIC AND
ELECTRONIC SYSTEM

83 DISASSEMBLY AND ASSEMBLY

ELECTRONIC VECHICLE MONITOR SYSTEM (EVMS) . . . ... i 2
REMOVAL . .. i e e 2
INSTALLATION . .. e et ettt et et e s 3
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DISASSEMBLY AND ASSEMBLY EVMS

ELECTRONIC VECHICLE MONITOR
SYSTEM (EVMS)
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the work

equipment to the ground and stop the engine.

Then apply the parking brake and put blocks

under the wheels to prevent the machine from
moving.

A Disconnect the cable from the negative (-)
terminal of the battery.

1. Covers.
Remove covers (1) and (2) of the monitoring
system.

2. Electric wiring.

Disconnect the following electric wiring from
connector.
Connector (3) for CNP1
Connector (4) for CNP2
Connector (5) for CNP3
Connector (6) for CNP4
Connector (7) for CNP5
Connector (8) for CNP6
Connector (9) for CNP7 (lighting)
Connector (10) for CNP8 (lighting)
Connector (11) for CNP$ (lighting

L11AHOO8

»*

After disconnecting the connectors, mark
with a tag to distinguish when installing.

3. EVMS.
Remove mounting bolts, then remove monitor
(12).

* When removing the machine monitor, be
careful not to give it any sudden shock.
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DISASSEMBLY AND ASSEMBLY EVMS

ELECTRONIC VECHICLE MONITOR SYS-
TEM (EVMS)
INSTALLATION

* After inserting the connectors, apply the con-
nector lock securely. Assemble so that there is
no strain on the wiring.

1. EVMS
Set monitor (12) in mounting position and
install.

* Be careful not to tighten the screws too
much.

2, Electric wiring. 7
Connect the following electric wiring to the
machine monitor.
1313
® Connector (11) for CNP9 (lighting)
® Connector (10) for CNP8 (lighting)
® Connector (9) for CNP7 (lighting)
e Connector (8) for CPN6 AN
® Connector (7) for CPN5 5
e Connector (6) for CPN4 o
& Connector (5) for CPN3
& Connector (4) for CPN2
¢ Connector (3) for CPN1 L1AHO08
*  After inserting the connectors, apply the
connector lock securely. Assemble so that
there is no strain on the wires.
3. Covers.
Install covers (1) and (2) of the monitoring
system.

& Connect cable to the negative (-) terminal of
the battery.
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CAB

STRUCTURE AND FUNCTION

CAB
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STRUCTURE AND FUNCTION CAB

MEMO
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STRUCTURE AND FUNCTION AIR CONDITIONER

AIR CONDITIONER
PIPING, ENGINE TO HEATER CORE

2
L1BEDOM
1. Hot water inlet port 5.  Air conditioner condenser
2. Hot water outlet port 6. Dry reservoir
3. Airvent 7. Compressor
4. Air conditioner and heater unit
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STRUCTURE AND FUNCTION AIR CONDITIONER

PIPING, CONDENSER AND COMPRESSOR

L1SEDO12
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STRUCTURE AND FUNCTION AIR CONDITIONER

ELECTRICAL DIAGRAM

Condenser

Main Harness Nod
Lo

A/C Relay gondenser
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. | ‘
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AIR CONDITIONER

AIR CONDITIONER UNIT
FUNCTION

® The air conditioner acts to reduce operator fatigue by
providing the operator with comfortable operating

environment.

HEATING

® The heating system uses the engine cooling water. ]
Hot water enters the air conditioner unit from hot
water outlet port (2). A fan blows hot air out. The
temperature of the cooling water goes down, it
returns to inlet port (1) and then flows back to the

engine cooling circuit.

3

12 3

1. Hot water inlet port
2. Hot water outlet port
3. Condensation drain port

COOLING

The refrigerant gas is compressed and pressurized
in the air conditioner compressor. It then enters the
air conditioner condenser where it is cooled, and
goes to the air conditioner unit. The fan blows out
cold air, the temperature of the refrigerant gas

raises and it returns to the compressor.

Breaker
2A !

Blower box

Blower fan
motor

ul

Receiver
S
] fg'_: Cabin unit
oligs i
Q8% switch
g & % e V‘[II C
s j Relay (2) Thermostat:
=4
F Clutch L_ . (OFF atlow|
0 temperature)
Com Cond f t
ompressor : ondenser fan motor
P =0
c) ® @ o
n
___________ ]
|
|
|
|
!
8 a|_e & |
WU “ 3\ by Ry
4 5 6
419F116

4. Refrigerant gas outlet port
5. Refrigerant gas inlet port
6. Blower box
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STRUCTURE AND FUNCTION AIR CONDITIONER

AIR CONDITIONER COMPRESSOR

1. Charging valve
2 2. Clutch
3. Front head
4. Case
A. Air outlet port
B. Air inlet port
423F163
AIR CONDITIONER CONDENSER
%[ _______________________ g e % 1
" COHIES_E' )
,J |_ r motor
3
i . ‘
2 1. Electrical wiring
2. Fan
3. Refrigerant gas inlet port
o = 4. Refrigerant gas outlet port
S LB
S >E< S B 3 r’ 0
e\ 5 el J’%
o il
4237162
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STRUCTURE AND FUNCTION AIR CONDITIONER

AIR CONDITIONER DRY RESERVOIR

1 2
V4
$
> >
\\
N
! N
| \‘\\
: ]':1—\;
: hj 3
g,
—— Q —
4 w
View Z
==
423F164
1. Body 3. Drier
2. Sight glass 4. Filter
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STRUCTURE AND FUNCTION AIR CONDITIONER

MEMO
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DISASSEMBLY AND ASSEMBLY CAB

CAB
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket

to the ground and stop the engine. Then apply

the parking brake and put blocks under the
wheels to prevent the machine from moving.

1. Electrical wiring
Disconnect electric wiring connector (1).

2. Cab
1) Raise floor mat, remove caps, then
remove mounting bolts (2), (3), and (4).
2) Lift off cab (5).
* Lift the cab off slowly and horizon-
tally.

Cab: 310kg.
(o5
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DISASSEMBLY AND ASSEMBLY | CAB

INSTALLATION

1. Cab
1) Raise cab (5) and set in mounting position.
* Coat all seals evenly with gasket seal-
ant.

2) Tighten mounting bolts (4), (3), and (2),
install caps and return floor mat to original
position.

2. Electrical wiring.
1) Connect electric wiring connector (1).
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DISASSEMBLY AND ASSEMBLY AIR CONDITIONER

AIR CONDITIONER UNIT
REMOVAL

A Stop the machine on level ground and install
the safety bar on the frame. Lower the bucket
to the ground and stop the engine. Then apply
the parking brake and place blocks under the

wheels to prevent the machine from moving.

» Disconnect the lead from the (-) battery terminal.
+ Loosen air conditioner hoses (1) and (2), then drain ik \
)and (2) \_ \ -

the gas from the air conditioner.

* When draining the refrigerant, DO NOT com-
pletely disconnect the hoses. Loosen them
slightly.

1. Air conditioner - Heater hoses
1) Disconnect air conditioner hoses (1) and (2)
from the bottom of the air conditioner unit.

* After disconnecting the air conditioner
hoses, cover the openings to prevent dirt
and water from entering.

2) Loosen clamps heater hoses (3) and (4), then
disconnect the hoses.

2. Operator’s seat
Remove the operator’s seat.
Operator’s seat: 40kg.

3. Arm rest, covers il

??move arm rest (6), then remove covers (7) and . \\
8). v

4. Electrical wiring
Disconnect the following wiring from the connec-
tors.
& Wiper wiring (9) and (10).
® Air conditioner relay wiring (11).

* ﬁggtrsgzcggrgfsgng the connectors, discon- : \ \\\\\\\\\\\\&\

Radio wiring (12), (13), and (14).
Air conditioner unit wiring (15).
Radio antenna wiring (16).

Air blower wiring (17).

5. Air duct
Disconnect clamp (18) of cable, and connector (19)
of blower wiring, then remove air duct (20).
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DISASSEMBLY AND ASSEMBLY AIR CONDITIONER

6. Air blower
Remove mounting bolts, then remove air blower
(21).
* Be careful not to damage the seal at the con-
tact face between the air blower and the air
conditioner unit.

7. Air conditioner unit
Remove mounting bolts (22), (23), and (24), then
remove air conditioner unit (25).
* Move the air conditioner unit outside the cab,
then lift off. ,
* Be careful not to damage the connector of the
air conditioner hoses.

Air conditioner unit: 80kg.
(%)

23

419F475
* When repairing the inside of the air conditioner unit,
follow steps 1 - 4, then remove cover (26).
® When removing the cover, disconnect the
connectors of the air conditioner wiring and
the temperature regulator cable, then re-
move the cover.




https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY AIR CONDITIONER

INSTALLATION

i. Air conditioner unit
Set air conditioner unit (25) in mounting position,
then tighten mounting bolts (22), (23), and (24).

-

\\

a

419F475

2. Air blower
Set air blower (21) in mounting positioner, then
tighten the mounting bolts.
* Be careful not to damage the seal at the con-
tact face between the air blower and the air
conditioner unit when installing.

e

3. Air duct
Set air duct (20) in mounting position, then connect

clamp (18) of cable and connector (19) of blower
wiring.

.

i

4. Electrical wiring
Connect the following wiring to the connectors.
® Air blower wiring (17).
Radio antenna wiring (16).
Radio wiring (14).
Air conditioner unit wiring (15).
Air conditioner relay wiring (11).
«  After connecting the connectors, install
the clamps.
o  Wiper wiring (9) and (10).
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DISASSEMBLY AND ASSEMBLY AIR CONDITIONER

5. Arm rest, covers
Install covers (7) and (8), then install arm rest (6).

6. Operator’s seat
Install operator's seat (5).

7. Air conditioner - Heater hoses
1) Connect heater hoses (3) and (4), then tighten
clamps.
2) Connect air conditioner hoses (1) and (2) to
bottom of air conditioner unit.

* To prevent dirt and water from entering the
hoses, do not remove the covers until just
before installing.

* To prevent hoses from twisting, hold them
securely with a wrench and tighten.

. Hose connector, flare: Compressor oil

Hose nut (1): 7.0+1.0kgm
Hose nut (2): 3.7+0.4kgm

8. Retilling with refrigerant
Fill air conditioner with refrigerant.
® Connect cable to negative (-) terminal of bat-
tery.
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DISASSEMBLY AND ASSEMBLY

CONDENSER FOR AIR CONDITIONER

CONDENSER (AIR CONDITIONER)
REMOVAL

A

Stop the machine on level ground and install
the safety bar on the frame. Lower the bucket
to the ground and stop the engine. Then apply
the parking brake and place blocks under the
wheels to prevent the machine from moving.

1. Cover
Remove mounting bolts, then remove cover (1)
under the cab.

2. Condenser for air conditioner

1)

Remove mounting bolts, then remove cover (2).

* Loosen air conditioner hoses (3) and (4),
and drain the refrigerant from the air condi-
tioner.

*  When draining the refrigerant, do not com-
pletely disconnect the hoses. Loosen them
slightly.

2) Disconnect electric wiring from connector (5).
3) Disconnect hoses (3) and (4).

% After disconnecting the hoses, cover the
openings to prevent dirt and water from
entering.

4) Remove mounting bolts, then remove condens-

er (7) for air conditioner from bracket (6).

INSTALLATION

1. Condenser for air conditioner

1)

Set condenser (7) of air conditioner in mounting
position, then tighten the mounting bolts.

2) Connect hoses (3) and (4).

* To prevent dirt and water from entering the
hoses, do not remove the covers until just
before installing.

* To prevent the hoses from twisting, hold
them securely with a wrench when tighten-
ing.

. Hose connector, flare: Compressor oil

Hose nut (3): 5.6+0.6kgm
Hose nut (4): 3.7+0.4kgm
3) Connect electric wiring at connector {5).
4) Set cover (2) in mounting position, then tighten
the mounting bolts.
2. Cover

Set cover (1) in mounting position, then tighten the
mounting bolts.

3. Refill air conditioner with refrigerant

93-8
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DISASSEMBLY AND ASSEMBLY

DRY RECEIVER FOR AIR CONDITIONER

DRY RECEIVER (AIR CONDITIONER)
REMOVAL

A Stop the machine on level ground and install

the safety bar on the frame. Lower the bucket
to the ground and stop the engine. Then apply
the parking brake and place blocks under the
wheels to prevent the machine from moving.

A Open the engine hood and lock it.

Loosen air conditioner hoses (1) and (2), and drain

the refrigerant from the air conditioner.

*  When draining the refrigerant, do not complete-
ly disconnect the hoses. Loosen them slightly.

Disconnect electric wiring from connector (3).
Disconnect hoses (1) and (2). ‘
*  After disconnecting the hoses, cover the open-

ings to prevent dirt and water from entering.

Remove mounting bolts, remove dry receiver (4)
from plate, and then remove the dry receiver.

INSTALLATION

1.

Install dry receiver (4) on plate with clamp, set in
mounting position, the tighten the mounting bolts.

Connect hoses (1) and (2).

* To prevent dirt and water from entering the
hoses, do not remove the covers until just
before installing.

* To prevent the hoses from twisting, hold them
securely with a wrench when tightening.

~~. Hose connector, flare: Compressor oil

g— Hose nut: 3.7+0.4kgm

Connect electric wiring at connector (3).

Fill air conditioner with refrigerant.
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DISASSEMBLY AND ASSEMBLY COMPRESSOR FOR AIR CONDITIONER

COMPRESSOR (AIR CONDITIONER)
REMOVAL

A Open the engine hood and lock it.

A Disconnect the lead from the negative (-) bat-
tery terminal.

1. Remove bolt (1) and V-belt, then remove the alter-

nator (2).

« To remove the alternator without removing the
wiring, locate the clamps so that there is no
strain on the wiring.

2. Remove bracket (3) of the alternator.
4. Loosen hoses (5) and (6), and drain refrigerant from
the air conditioner.

* When draining the refrigerant, do not complete-
ly disconnect the hoses. loosen them slightly.

*  After draining refrigerant, disconnect hoses (5)
and (6).

« After disconnecting the hoses, cover the open-
ings to prevent dirt and water from entering.

5. Remove bolts (7) and (8), remove V-belt, then
remove compressor (9) of air conditioner.

* There is little space, so be careful when work-

ing.
INSTALLATION

1. Set compressor (9) of air conditioner in mounting
position, fit V-belt, then secure with bolts (7) and
8).

* Clearance "a" = Within 0.6mm.
g—  Bracket mounting bolts: 0.45+0.07kgm

SN

2. Connect hoses (5) and (6).
* To prevent dirt and water from entering hoses,
do not remove covers until just before installing.
* to prevent the hoses from twisting, hold them
securely with a wrench when tightening.
P H.?se connector thread, flare: Compressor
oi
Hose nut (5): 7.0+£0.7kgm
Hose nut (6): 5.6+0.6kgm

3. Connect electric wiring at connector (4). 2 %——1‘
4. Set alternator (2) in mounting position, fit V-belt, — S5 Nk
then tighten bolt (1). F (] ]
+ Refer to the "ENGINE SHOP MANUAL" for belt —H
installation.

5. Fill air conditioner with refrigerant.

LB A

93-10



https://truckmanual shub.com/

GEAR PUMP

97 SA SERIES

GENERAL . ..o e e e e e
PRINCIPLE OF OPERATION . . . . . i i ettt ettt cnane s
PRESSURE LOADED TYPE GEAR PUMP . . ... e et
FIXED SIDE PLATE TYPE GEAR PUMP . . . .. e et

SA SERIES . .. e e e e
STRUCTURE .. it it e i et e ittt i it
TESTING AND ADJUSTING ...ttt it i e ittt ettt eeee
DISAS SEMBLY . .t e e e e e
ASSEMBLY .. e e e e e
MAINTENANCE STANDARD . . . .. e ettt et e e et e

97-1



https://truckmanual shub.com/

GEAR PUMP

GENERAL

GENERAL

The hydraulic pump is a device which receives me-
chanical energy from a prime mover such as an engine,
converts the energy into fluid energy, and functions as
the source of energy in a hydraulic system.

The fluid energy can be divided into the energy of
velocity, pressure, and potential. Almost all of the fiuid
energy used for hydraulic pressure is pressure energy.

The hydraulic pump receives and transmits the energy
through the static pressure of a fluid, and easily produc-
es a high pressure since its delivery is determined by
the transfer of volumetric displacement enclosed by the
fixed walls. Therefore, the pump delivery is not changed
significantly with variations in the load.

It follows that the pump itself is a device which makes
the oil flow, rather than a device to produce pressure.
The pump pressure is generated by the resistance (the
load) against the oil flow. Therefore, when there is no
resistance, no pressure is produced.

Structurally, hydraulic pumps can be broadly classified
into rotary pumps and reciprocating pumps. Function-
ally, They can be classified into fixed displacement
pumps and variable displacement pumps.

The hydraulic pumps used in construction machinery
are external gear pumps and are classified as fixed
displacement rotary pumps.

External gear pumps employ involute spur gears, and
can be structurally classified into the following types.

] Type of side plate adjustment
Fixed side plate type
(FAL, FAR, GAL, GAR)

Pressure loaded type
(PAL, PAR, KAL, KAR)

Pressure plate type
L] Type of bearing

Ball or roller bearing type

Plain bearing type
Gear pumps installed on installed on the machines are
called standard pumps. They are designed as follows:

"PAL 160"

PAL 160

P= A=

S: For high pres-
sure: 210 kg/cm-
2 pressure load-
ed type

A: Flange type mount
section

L= 160=
[ ———————————— /L —— — —————————— ——————— — .|

L: Counter-clockwise

Theoretical pump deliv-
ery at 1,000 rpm
(fliters/min)

rotation

K: For high pres-
sure: 175 kg/cm-
2 (210 kg/cm?
for some pumps)
pressure loaded

type

B: Foot type mount
section

R: Clockwise rotation

P: For medium pres-
sure: 140 kg/c-
m? (155 kg/cm?
for some pumps)
pressure loaded
type

C For medium pres-
sure: 125 kg/-
cmz2, fixed side
plate type

F: For low pressure:
30 kg/cm?, fixed
side plate type
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GEAR PUMP GENERAL

PRINCIPLE OF OPERATION
e MECHANISM FOR DELIVERING OIL
The drawing at right shows the operational principle

of an external gear pump in which two gears are
rotating in mesh. Suction

Discharge

The oil entering through the suction port is trapped
in the space between two gear teeth, and is deliv-
ered to the discharge port as the gear rotates.
Except for the oil at the bottom of the gear teeth, 230F137
the oil trapped between the gear teeth is prevented
from returning to the suction side with the gears in
mesh.

Since the gears are constantly delivering oil, the oil
delivered to the discharge port is forced out of the
port.

The amount of discharge increases with the speed
of rotation of the gear.

If there is no resistance in the oil passage into
which the discharged oil flows, the oil merely flows
through the passage, producing no increase in
pressure.

230F138

If, however, the oil passage is blocked with some
thing like a hydraulic cylinder, there will be no other
place for the oil to flow, so the oil pressure will rise.
But the pressure which rises in this way will never
go higher, once the hydraulic cylinder piston starts
moving because of the oil pressure.

As described eatlier, the pump produces the oil
flow, but not the oil pressure. We can therefore
conclude that pressure is a consequence of load. In
other words, the pressure depends on a counter-
part.

230F139

230F140
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GEAR PUMP

PRINCIPLE OF OPERATION

INTERNAL OIL LEAKAGE

Oil leaks from a place under higher pressure to a
place under lower pressure, provided that a gap or
a clearance exists in between.

In the gear pump, small clearances are provided
between the gear and the case and between the
gear and the side plate to allow the oil to leak out
and to serve as a lubricant so that the pump will be
protected from seizure and binding.

The drawing at right shows how the leaked oil
flows in the pump. As such, there is always oil
leakage in the pump from the discharge side (under
higher pressure) to the suction side. The delivery of
the pump is reduced by an amount equal to the
pump discharge.

In addition, the delivery of the pump will also de-
crease as the amount of oil leakage increases
because of expanded radial clearance resulting
from the wear of pump parts, the lower oil viscosity
resulting from increases in the oil temperature, and
the initial use of low viscosity oil.

FORCES ACTING ON THE GEAR

The gear, whose outer surface is subjected to oil
pressure, receives forces pointing towards its
center.

Due to the action of the delivery pressure, the oil
pressure is higher on the delivery side of the pump,
and due to suction pressure, is lower on the suction
side. In the intermediate section, the pressure will
gradually lower as the position moves from the
delivery side to the suction side. This phenomenon
is shown in the drawing at right.

In addition, the gears in mesh will receive interact-
ing forces.

These forces pushing the gears toward the suction
side are received by the bearings. Since the gears
are pressed toward the suction side by theses
forces, the radial clearance becomes smaller on the
suction side in the case. In some pumps (PAL, PAR,
KAL, KAR), the clearance may become zero, thus
allowing the gear teeth and the case to come into
light contact.

For this reason, an excessive increase in the deliv-
ery pressure must be avoided, since it will produce
a large force which will act on the gears,

97-4

placing an overload on the bearings, and resulting in a
shortened service life of the bearing or interference of
the gear with the case. ‘

230F141

ischarge side

Pressure distribution

230F 142
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GEAR PUMP PRINCIPLE OF OPERATION

e 'TRAPPING" PHENOMENON OF THE OIL

When a gear pump is rotating with the gears in
mesh as shown in the drawing at right, in some
instances two sets of gear teeth are in mesh while
in other instances only one set of the gear teeth is
in mesh.

Suction side

When two sets of the teeth are in mesh simulta-
neously, the olil in the space between the meshed
gear teeth will be trapped inside - the front and rear
exits will be completely shut.

Trapping starts

This is called the "trapping" phenomenon of oil.

The space in which the oil is trapped moves from
the suction side to the delivery side as the gears
rotate. The volume of the space gradually decreas-
es from the start of trapping until the space reach-
es the center section, and then gradually increases
after leaving the center section until the end of

trapping.

The space reaches
the minimum

Trapping ends

Since the oil itself is non-shrinkable, a reduction of
the volume of space will greatly increase the oil
pressure, unless some provision is made to relieve
oil pressure. The high pressure oil will cause the
pump to make noise and vibrate.

230F143
To prevent this, relief notches are provided on the

side plates to release the oil to the delivery side.

As shown In the drawing below, the relief notches
are provided in such a way that the oil can be
relieved from the trapping space tot he delivery side
when the volume of the space is reduced.

Relief notches are also provided an the suction side
to prevent the formation of a vacuum in the space
by allowing the oil to enter the space from the
suction side when the space is expanded.

Fixed side plate type Pressure loaded type

Side plate
Bushing

230F 144 230F145
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GEAR PUMP

PRESSURE LOADED TYPE GEAR PUMP

PRESSURE LOADED TYPE GEAR PUMP

1 2 3

GENERAL
DESCRIPTION

Hydraulic pumps used for the work equipment hydrautic
units on construction machinery are pressure loaded
type gear pumps. Some gear pumps of this type have
a maximum delivery pressure of 210

kg/cm?2 or higher.

The pressure loaded type gear pump is designed so
that the clearance between the gear and the side plate
can be automatically adjusted according to the delivery
pressure. Therefore, the oil leakage from the side plate
is less than in the case of the fixed side plate type
under a high discharge pressure. Consequently, no
significant reduction of the pump delivery occurs, even
when the pump is operated under high pressure.

97-6
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Drive gear
Bracket
Bushing
Gear case
Cover

Seal plate
Collar
Bach-up ring
Driven gear
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GEAR PUMP

PRESSURE LOADED TYPE GEAR PUMP

STRUCTURE AND OPERATION

In a pressure loaded type pump, two bushings acting as
side plates are inserted into the pump case, and are
pressed toward the sides of the gears. The oil leakage
from the gear sides is thus minimized.

Since the bushings are constantly pressed toward the
gears by the oil pressure, there is no fear of an increase
on oil leakage, even when the bushings are worn out
and the clearances are expanded many hours of
operation.

The bushings are pushed towards the gears from the
cover side by the oil pressure, and they are pushed
from the gear side by the pressure of oil trapped
between the gear teeth and that which has leaked out
from the clearance between the gear and the bushing.

Since the oil pressure in the gears is higher on the
pump delivery side and is lower on the suction side,
provisions are made so that the pressing force acting
on the bushings from the cover side is regulated in such
a way that the delivery side is pressed harder and the
suction side weaker to match the counter pressure.

More specifically, the area of the bushing on the dis-
charge side is made larger than that on the suction side
by partitioning the area of the bushing subjected to
pressure on the cover side, with a back-up ring installed
to the seal plate as shown in the drawing at right.

When the pump is operated at high speed, the pressure
on the suction side is lowered and the distribution of
pressure around the periphery of the gear will change
into the state shown in the drawing at right below.

Pressure balance grooves are therefore provided on the
bushings to keep the balance of the force on the cover
side against the pressure acting on the bushing from
the gear side that varies with the pump rotation and the
pressure distribution. Thus the delivery pressure is led
as shown in the drawing and the pressure distribution is
stabilized at any rotational speed.

//'/'/', - : - with balance groove
et without balance groove
harge . {low speed)
Suction without balance groove
“~~ {high speed}

OBF 140
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GEAR PUMP PRESSURE LOADED TYPE GEAR PUMP

FIXED SIDE PLATE TYPE GEAR PUMP

L10AV018
1. Drive gear
GENERAL DESCRIPTION 2. Bracket
Hydraulic pumps used for the main clutch, transmission, 3. Gear case
and steering system on bulldozers are fixed side plate 4. Cover
type gear pumps which can be classified as follows: 5. Driven gear

pumps generally called FAL or FAR pumps having a
maximum delivery pressure of 30 kg/cm2 and pumps
generally called GAL or GAR pumps having a maximum
delivery pressure of 125 kg/cm?2.

Since the bracket and the case cover serve as the side
plates and the gear teeth bottom land is closer to the
outer race of the bearing in the case of the fixed side
plate type gear pump, oil leakage is liable to occur at
the clearance between the gear and the side plate.
However, this is only a small problem, as the pump is
used for steering control which is operated at a low
service pressure.
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SA SERIES STRUCTURE
SA SERIES

Side plate
STRUCTURE
FEATURES

—

The gear pump is a high quality, reliable product that is
specially designed for use in construction equipment
which works under severe conditions.

e The side plate, given surfaces treatment to improve
its matching characteristics with the special copper
alloy, ensures minimum torque loss and excellent
wear resistance.

e With the improved hydraulic balance mechanism,
the pump offers stable performance and high .
durability. C
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STRUCTURE

Drive gear
Driven gear
Snap ring
QOil seal
Plate
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O-ring
Side plate
Back-up ring
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STRUCTURE

SA-1 Series single pump

SA-2 Series single pump

¢ Side port type
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(The drawing above shows a pump of the counter-clock-
wise rotation type. In a clockwise rotation pump, the
positions of the suction and delivery ports are reversed.)

-é-\ ?G.::mh: H

Delivery port

L10AVO19

222

L10AV020

(The drawing above shows a pump of the counter-clock-
wise rotation type. In a clockwise rotation pump, the
positions of the suction and delivery ports are reversed.)
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SA SERIES STRUCTURE

¢ Rear port type

-
~
t -

9.7 oy M3

I | = 34-==-30
2 /ﬁ
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>
|4

T @

R I : 4-E, 4-G,
\ Depth: F, Depth: H
302 P22

L10AVE21

016 §o5—=
o
I~—50 Iﬁl/g

“_M

(The drawing above shows a pump of the counter-clock-
wise rotation type. In a clockwise rotation pump, the
positions of the suction and delivery ports are reversed.)

SA-3 Series single pump
® Side port type

18! 2-145 56 .
1185 Ve 127 3, H6 429
7N ]
~a
LY N,( ' 50 262
: / \ H 4 0e |~
AN ﬁi & - 7| — < -G\ T $ “
= > — = © ]
\/ ! I L/ [ 77 / i
L | 1
w -é_ / -¢-\4'G, Depths H
- } Delivery port
B \4-E,Depth: F L1gAVE22

(The drawing above shows a pump of the counter-clock-
wise rotation type. In a clockwise rotation pump, the
positions of the suction and delivery ports are reversed.)
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SA SERIES STRUCTURE

& Rear port type

15t 2:14.5 5B .
[—114.5— V1 12. 205 i 48|~ 44~
7S
s Y § | \ 50 25
g N 40 !
L"” fs (@ o s e 5 _:\— NS
I AN A ] de S SOt
2" IS
2-18 o
L @/ : y ;;:':N L § ;:g;.h: H
75 —ele— 83— 42.9 282
L10AVB23

(The drawing above shows a pump of the counter-clock-
wise rotation type. In a clockwise rotation pump, the
positions of the suction and delivery ports are reversed.)

SA-4 Series single pump

213
181 -—C A
114.5 4-14.5 127 16 50 8

\
1%

|
/]

N

e ] ——————

|+57 25+

p..
NV,

~— @121 :as_“l
A4
32.5
89—

1’;1_9_/ _¢-\ -f!:_llllpth: H

/
<

/ \ Dmlivery port

B \_4-E, Depth: F

LiBAVB24

(The drawing above shows a pump of the counter-clock-
wise rotation type. In a clockwise rotation pump, the
positions of the suction and delivery ports are reversed.)

NOTE: Dimensions A through H in the drawings vary with pump capacity.
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SA SERIES STRUCTURE

TESTING AND ADJUSTING
Measure the pump delivery with a bench or flow meter kit (790-303-1001).

For SA pumps operating at a service pressure of 50 kg/cm? or less, see the standard and the repair limit in Table
No. 2. (Examples: Pumps for power trains and servo-hydraulic pumps for excavators)

*  See Notes on page following table 1 & 2. The capacity codes marked * are for triple pumps.
Standard Repair limit
No Check item | Series | Capacity Delivery —
No Code Fi(r essuré | Rotation | Delivery | Rotation | Delivery
(kg/cm?) (rpm) (liters/min) (rpm) (liters/
min)
1 Performance 008 25 23
Hydraulic 010 32 29
oil: 012 38 34
EQ10- 1 014 210 3500 47 3500 43
CD 016 52 48
020 66 61
Oil temper- 025 83 76
ture: -
50°C *016 44 40
*020 55 50
*025 67 62
028 77 71
2 032 210 3000 88 3000 82
036 100 92
040 111 103
045 121 111
050 138 128
*020 45 42
*025 55 51
*040 90 82
*050 112 102
056 210 2500 129 2500 119
063 145 134
3 071 158 146
080 184 170
100 231 214
112 140 2000 212 2000 192
125 236 213
112 233 215
125 2200 253 2200 234
140 287 266
4 160 210 328 303
180 336 310
200 2000 373 2000 345
224 411 385
250 460 425
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SA SERIES STRUCTURE
Standard Repair limit
No Check item | Series | Capacity | Delivery
No Code Pressuré | Rotation Delivery | Rotation | Delivery
(kg/cm?) (rpm) (liters/min) | (rpm) (iters/
min)
2 Performance 008 27 25
010 33 30
Hydraulic 012 40 37
oil: 1 014 30 3500 48 3500 44
EO10- 016 54 50
CD 020 68 63
025 86 79
Oil Tempera
“ture: 008 23 21
50°C *016 47 43
*020 59 53
*025 72 66
2 028 30 3000 80 3000 74
032 92 84
036 104 95
040 115 106
045 126 115
050 144 132
+«020 49 44
*025 60 55
*040 96 88
*050 118 109
056 30 2500 134 2500 123
063 151 138
3 071 164 150
080 192 176
100 241 221
112 30 2000 217 2000 198
125 240 220
112 242 222
125 2200 264 242
140 300 2200 275
160 342 314
4 30
180 350 321
200 2000 389 2000 257
224 434 398
250 480 440

For SA pumps operating at a service pressure of 50 kg/cm? or less, see the standard and the repair limit in table,
No. 2. (Examples: Pumps for power trains and servo-hydraulic pumps for excavators).
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SA SERIES

STRUCTURE

Note 1.)

however,

where,

Note 2.)

Note 3.)

Note 4.)

Pressure

If it is impossible to raise the pump speed
to the value shown in the table because of
limitations of the test bench, calculate the
allowance for the delivery from the follow-
ing formula:

Q = Qo - (No - N) Qth
1000

N> 1000 rpm

N: RPM of test bench

Q: Repair limit for delivery at N rpm
(liters/min)

No: RPM in the table

Qo:  Repair limit for delivery in the table
(titers/min)

Qth:  Capacity code

If the test bench allows the pump to raise
its delivery pressure above 140 kg/cm? but
not above 210 kg/cm?2, use the repair limit
for delivery given in Table, No 1

For pumps whose service pressure ex-
ceeds 50 kg/cm? in operation, use Table,
No 1. (do not use Table, No 2)

The volumetric efficiency of a pump de-
creases after the pump is reassembled.
After reassembly, therefore, perform the
following tests with a test bench or flow-
meter kit (790-303-1001).

(1) Shock test
20 times

252 kg/em? max

l r 210 kg/em*

Time
L10AV025

(2) Performancetest (measure the delivery)
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SA SERIES DISASSEMBLY

DISASSEMBLY

1. Single pump
* Cautions before disassembly
To avoid confusion in the reassembly, stamp
match marks on connecting sections of bracket
(6) to gear case (11) and gear case (11) to
cover (15).

6 L10AVO31

1) Put the pump assembly on a work bench with
the bracket side facing down, and loosen
mounting bolts (17) for cover (15).

* Use the bracket mounting bolt holes to secure
the pump assembly.

L10AV032

2) Remove cover assembly (15).

* Place the internal parts in line in the order of
removal, taking care not to damage the con-
tacting surfaces or sliding surfaces of the parts.

* Pull out cover assembly (15), taking care not to
damage the hole for the dowel pin. Do not pry
the cover.

L10AVO33

3) Remove O-ring (16) from the cover.

L10AV034
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SA SERIES

DISASSEMBLY

4) Pull out side plate (12) on the cover side.

5)

6)

7)
*

Remove backup ring (13} and seal ring (14).

Remove drive gear (1) and driven gear (2).
Pull out the gears by hand. Do not use a ham-
mer.

If the oil seal is not replaced, tape the drive
gear and the spline section to protect the oil
seal from damage.

Remove bracket (6) from gear case (11).
When removing bracket (6) from gear case
(11), take care not to let side plate (8) on the
bracket side fall down and leave the side plate-
installed as is to the gear case.

Do not hit the side plate surface.

L10AV036

230F221

L10AVO38
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SA SERIES DISASSEMBLY

8) Pull outside side plate (8) from gear case (11).

Discharge port
L10AV039

g) Remove backup ring (13) and seal ring (14).

L10AV040

10) Remove O-ring (7) from bracket.

L10AVO041
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SA SERIES DISASSEMBLY

2. Tandem pump
1) Stamp match marks.

2) Put the pump on a work bench with the front
pump bracket surface facing down, and remove
the four bolts that connect the front pump to
the rear pump.

L10AVO57

3) Disconnect the front pump from the rear pump.

4) For the disassembly of single pumps, see the
section on single pumps.

S
3. Triple pump
Follow the same procedure for tandem pumps. L10AVO55
L10AVO56
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SA SERIES

ASSEMBLY

ASSEMBLY

1. Single pump
+ When a used gear case is assembled, remove
the burrs from the case and make sure that the
side plate can be sided smoothly.
* Make sure that the dowel pin on the case has
specified length (¢).

¢ = Length of dowel pin
2

1) Put cover (15) on a work bench.

2) Install side plate (12) into gear case (11) with
the seal groove facing outside.

* Do not install the backup ring and the seal to
side plate (12) at this stage.

* Do not confuse the suction side of the side
plate with the delivery side.

* Do not damage the periphery of the side plate,
especially around the seal section.

Measurement of side clearance

Temporarily assemble bracket (6) and gear case (11)
as shown in the drawing at right. Place the assembly on
a work bench and measure the difference between the
stack height including drive gear (1), side plates (8) and
(12) and the height of gear case (11).

Measure with a depth dial gauge or depth micrometer.

Judgement criteria

Confirm that the measurements conform to the standard
clearance given in the Maintenance Standard Table.
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SA SERIES ASSEMBLY
3) Install gear case (11) to cover (15) with the
match marks aligned.
LI0AV045
4) Install drive gear (1) and driven gear (2).
L10AV046
5) Install side plate (8) with the backup and seal
ring grooves facing upward.
LI0AVO47

6) Install backup ring (9) and seal ring (10).
* Install them with care to prevent gaps between 10 Discharge port

the ring and the gear case.
* If it is impossible to eliminate the gap, replace
the seal ring and the backup ring.

230F223
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SA SERIES

ASSEMBLY

7) Apply some hydraulic oil to the shafts of gears
(1 and 2) and also to the sliding section of the
side plate.

+ Take care to keep gear case free from oil.

8) Install O-ring (7) to bracket (6).

9) Install bracket (6).

* Align the match marks when installing the
bracket.

* Before installing the bracket, make sure that the
seal and backup rings are properly installed
according to the precautions in item 6.

*x Make sure O-ting (7) is fit properly.

+ Confirm that the contact surface is free from
dirt and dust.

10) Carefully turn the gear pump assembly
upside down so that the bracket side will
face downward, and put the gear pump
assembly on a work bench.

* When turning the pump upside down, take care
not to let the contact surfaces open out and not
to let the O-ring and seal come off.
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SA SERIES ASSEMBLY

11) Remove the cover (15) and install O-ring (16).

12) Install backup ring and seal ring to side plate
(12) in the manner described in item 6.

13) Install cover (15). ,

* Align the match marks when installing the
cover.

* Before installing the cover, make sure backup
ring and seal ring are properly installed ac-
cording to the precautions given in item 6.

* Make sure O-ring (16) is fit properly.

14) Tighten mounting bolts (17).

* Use a torque wrench and tighten the bolts to
the specitied torque in the order shown in the
drawing.

For the tightening torque, see the Mainte-
nance Standard Table, this section.

3
1
4
2 L10AVO32
Tightening order
L10AV026 )
Series Rotational torque
15) After assembly, check the rotational torque of 1 0.2 - 0.5 kgm
the pump shaft to see if it conforms to the value
given in the table. 2 0.3 - 0.7 kgm
* After the pump is assembled, carry out the 3 0.7 - 1.2 kgm
performance test (measure the pump delivery)
with a test bench or flow meter kit (790-303- 4 1.0 - 1.5 kgm

1001). Confirm that the performance is with the
repair limits.

2. Tandem pump
1) For the assembly of individual units of the front
and rear pump, follow the same assembly
procedure as for the single pump.
2) Put the front pump on a work bench.

H L10AVO54
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3) Install the coupling to the front pump.

L10AV053

4) Fit the O-ring to the rear pump bracket.

5) Put the rear pump on top of the front pump.
* Take care not to let the O-ring come off.

*  Align the match marks.

Serles | Tightening torque 1
12 47 kgm 4
3 16-20 kgm 2 o ob
Tightening order
L10AVO52
L1I0AVO27

6) Tighten four mounting bolts.

+ Tighten the bolts with a torque wrench to the
specified torque in the order shown in the
drawing below.

L10AVO57

« After the pump is assembled, carry out the
performance test (measure the pump delivery)
with a test bench or flow-meter kit (790-303-
1001). Confirm that the performance is within
the repair limits.

3. Triple pump
Follow the same assembly procedure as for the
tandem pump.

L10AVOS6
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SA SERIES MAINTENANCE STANDARD
MAINTENANCE STANDARD
2 1
——
=
2 — ]
3
L10AVO28
Unit: mm
Criteria
No Check item Series Remedy
No Standard clearance Clearance
limit
1
0.10 - 0.15 0.19
2
SAL & SAR
= 0.10 - 0.15 0.19
1 Clearance between 5 020 - 080
the gear case and
the gear plus the EAL & SAR 0.3 - 0.18 0.20 Replace the side
side plate : ) : plate or the
100 - 125
pump assembly
SAL & SAR
= 0.11 -0.16 0.19
112 - 180
4
SAL & SAR
= 0.14 - 0.19 0.22
200 - 250
SAL & SAR
= 0.06 - 0.144
008 - 014
2 Clearance between 1
the 1.D. of the plain SAL & SAR
bearing and the = 0.06 - 0.119
0.D. of the gear 016 - 025
shaft 2 0.06 - 0.125 0.22 Replace
3 0.06 - 0.149
4 0.06 - 0.140
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SA SERIES MAINTENANCE STANDARD
Criteria
No Check item Series Remedy
No Standard clearance Clearance
limit
1 10 - 12.5 kgm
3 Tightening torque 2 10 - 12.5 kgm
for the case mount-
ing bolts 3 23.5 - 27 kgm
4 15 - 18 kgm
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UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
AREA
645.16 square millimeter (mm2) 0.001550003 square inch
square inch (in2) 6.4516 square centimeter (cm2) 0.1550003 square inch
0.00064516 square meter (m2) 1550.003 square inch
square foot (ft2) 0.09290304 square meter (m2) 10.76391 square foot
square yard (yd2) 0.8361274 square meter (m2) 1.195990 square yard
25.29285 square meter (m2) 0.03953686 square rod
square rod (rod2)
0.002529285 square hectometer (hm2) 395.3686 square rod
4046.856 square meter (m?) 0.0002471054 acre
acre
0.4046856 square hectometer (hm2) 2.471054 acre
2589988.0 square meter (m2) 0.0000003861022 square mile
square mile (milez)
2.589988 square kilometer (km2) 0.386102175 square mile
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
DENSITY (Mass Density)
pound per cubic yard 0.5932763 kilogram per cubic meter 1.685555 (b /yd3)
(Ib/yd®) (kg/m®)
pound per cubic foot 16.01846 kilogram per cubic meter 0.06242797 (b /ft3)
(Ib/t%) (kg/m®)
pound per cubic inch 27.67990 gram per cubic centimeter 0.03612730 (Ib/in®)
(b/in3) (g/em®)
pound per US gallon kilogram per liter
b/0S 5a) 0.1198264 (kg?l) 8.345406 (Ib/US gal)
pound per UK gallon kilogram per liter
(Ib/UK gal) 0.09977633 (kg /) 10.02242 (Ib/UK gal)
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
FORCE
4.448222 newton (N) 0.2248089 pound-force
;(Jound, pound-force
Ibf
0.004448222 kilonewton (kN) 224.8089 pound-force
ounce-ounce-force (0zf) 0.2780139 newton (N) 3.596942 ounce force

99-2




METRIC CONVERSIONS

https://truckmanual shub.com/

UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
FORCE PER LENGTH
0.1751268 newton per millimeter (N/mm) 5.710148 pound-force per inch
pound, force per inch
(Ibf/in)
175.1268 newton per meter (N/m) 0.005710148 pound-force per inch
[Z)lg;:/r#:)l-force per foot) 14.5939 newton per meter (N/m) 0.06852178 pound-force per foot
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
HEAT
1.055056 kilojoule (kj) 0.9478170 (Btu)
British thermal unit
(Btu)
1055.056 joule (J) 0.0009478170 (Btu)
Btu per hour™ (Btu/h) 0.2930711 watt (W) 3.412141 (Btu/h)
Btu per minute” .
(Btu/min) 17.58427 watt (W) 0.05686902 (Btu/min)
Btu per gallon (Btu/gal) 0.2787163 kilojoule per liter (kJ/1) 3.5878777 (Btu/gal)
*Heat flow rate. Also see POWER.
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
LENGTH
25.4 millimeter (mm) 0.03937008 (in)
inch (in) 254 centimeter (cm) 0.3937008 (in)
0.0254 meter (m) 39.37008 (in)
microinch (uin) 0.0254 micrometer (um) 39.37008 (um)
mil 254 micrometer (um) 0.03937008 mil
micron (g) (same as micrometer one for one)
foot (ft) 0.3048 meter (m) 3.280840 {ft)
yard (yd) 0.9144 meter (m) 1.093613 (yd)
1.609344 kilometer (km) 0.6213712 mile
mile
1609.344 meter (m) 0.0006213712 mile
rod 5.0292 meter (m) 0.1988388 rod
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UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
MASS (WEIGHT)
28.34952 gram (g) 0.03527397 (02)
ounce
0.02834952 kilogram 35.27397 (02)
grain 0.06479891 gram (g) 15.43236 grain
pound (b) 0.4535924 kilogram (kg) 2.204622 (b)
907.1847 kilogram (kg) 0.001102311 short ton
short ton (2000 Ib)
0.9071847 megagram (Mg) 1.102311 short ton
1016.047 kilogram (kg) 0.0009842064 long ton
long ton
1.016047 megagram (Mg) 0.9842064 long ton
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
POWER
0.7456999 kilowatt (kW) 1.341022 (hp)
horsepower (hp)
745.6999 watt (W) 0.001341022 (hp)
Btu per hour® (Btu/h) 0.2930711 watt (W) 3.412141 (Btu/h)
Btu per minute™ .
(Btu/min) 17.58427 watt (W) 0.05686902 (Btu/min)
*Also heat flow rate. See HEAT.
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
PRESSURE
6.894757 kilopascal (kPa) 0.1450377 (psi)
pound force per square
inch (psi)
0.006894757 megapascal (Mpa) 145.0377 (psi)
inch of mercury (in Hg) 3.37685 kilopascal (kPa) 0.296134 (in Hg)
inch of water (in H,0) 0.24884 kilopascal (kPa) 4.0186 (in H,0)
bar 100.0 kilopascal (kPa) 0.01 bar
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UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
JEMPERATURE
degree Fahrenheit (°F) (°F-32) =+ 1.8 degree Celsius (°C) (1.8x°C) + 32 (°F)
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
TEMPERATURE INTERVAL OR TOLERANCE
degree Fahrenheit (°F) divide by 1.8 degree Celsius (°C) 1.8 (°F)
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
VOLUME
cubic yard (yds) 0.7645549 cubic meter (m3) 1.307951 (yd3)
cubic foot (ft3) 0.02831685 cubic meter (m3) 35.31466 (ft3)
s 16.38706 cubic centimeter (cm®) 0.06102376 (in3)
cubic inch (in%)
0.01638706 liter (1) 61.02376 i)
3.785412 liter () 0.2641720 (US gal)
US liquid galion
(US gal) 3
0.003785412 cubic meter (m*) 264.1720 (US gal)
US liquid quart (US qt) 0.9463529 liter (1) 1.056688 US qt)
US liquid pint (US pt) 0.4731765 liter (1) 2.113376 (US pt)
cup 0.2365882 liter (i) 4.226753 cup
0.02957353 liter (1) 33.81402 (US fi 02)
US fluid ounce
(US 1l 0z) 3
29.57353 cubic centimeter {cm®) 0.03381402 (US fl 0z)
tablespoon 14.78676 milliliter (ml) 0.06762807 tablespoon
teaspoon 4.928922 milliliter (mt) 0.2028841 teaspoon
4.546092 liter (1) 0.2199692 (UK gal)
UK liquid gallon
(UK gal) 3
0.004546092 cubic meter (m*) 219.9692 (UK gal)
0.02841307 liter () 35.19507 (UK 1 02)
UK fluid ounce
(UK fl 02) 3
28.41307 cubic centimeter (cm®) 0.03519507 (UK fl 0z2)
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UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
TORQUE
pound-force foot R
(Iof £ (ft Ib) 1.355818 newton meter (Nem) 0.7375621 (ft Ib)
ound-force inch . .
ﬁbf ) (in 16) 0.1129848 newton meter (Nem) 8.850748 (in Ib)
ounce force inch (ozf in) 0.007061552 newton meter (Nem) 141.6119 (ozf in)
UNIT MULTIPLY BY TO GET MULTIPLY BY TO GET
VELOCITY
mile per hour (mph) 1.609344 kilometer per hour (km/h) 0.6213712 (mph)
0.3048 meter per minute (m/min) 3.280840 {ft/min)
foot per minute (ft/min)
0.00508 meter per second (m/s) 196.8504 (ft/min)
foot per second {ft/s) 0.3048 meter per second (m/s) 3.280840 (ft/s)
25.4 millimeter per second 0.03937008 (in/s)
(mm/s)
inch per second (in/s)
0.0254 meter per second (m/s) 39.37008 (in/s)
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CNP1
1. +24V
Ground
3. Hazard power supply
4. Start switch
5. High beam
6. Flasher (L.H.)
7. Flasher (RH)
8
9

Car speed (+}
Car speed (-)

Night light

CNP2

1. VB

VCC

X

SCL
LOAD
RES
GROUND
VIN

SN NP NEXRNY

CNP3

1. Brake oil level
2. Engire oil level

3. Coolant level

4. Brake oil level

5 Parking brake

6. EM S/T operating
7. EM S/T normal

8. Brake oil pressure
9. Engine oil pressure
Ground

T/M cutoft

Ground

T/M neutral

Work lamp
Pre-heating
Ground

CNP4
1
Coolant temp
T/C oil temp
Fuel volume
Charge amount
Start switch
Centralized alarm lamp
Centralized alarm buzzer

CENOOEWN

10,
1
12

Ground

CNPS

1.vB

vCcC

TX

SCL
LOAD
RES
GROUND
VIN

ONONBWN

CNP§

1. +24v

2. Nightlight

3. Ground

4. Engine ol pressure
5
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FOLDOUT NO. 1 (See Foldout 2 & 3)
ELECTRICAL CIRCUIT DIAGRAM
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FOLDOUT NO. 2 (See Foldout 1 & 3)
ELECTRICAL CIRCUIT DIAGRAM
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FOLDOUT NO. 3 (See Foldout 1 & 2)
ELECTRICAL CIRCUIT DIAGRAM
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FOLDOUT NO. 4
ELECTRICAL WIRING DIAGRAM (3D) CIRCUIT

1. Warning lamp
. Transmission cutoff

selector switch

. Not used

Working lamp switch
Starting switch
Fuse box

. Cigar lighter

. Not used

. Radio

. Front wiper switch
. Rear wiper switch
. Not used

. Positioner relay

. Kick-out relay

Back-up lamp reiay
Neutralizer relay

. Warning buzzer

Brake oil level relay
Flash unit

. Stop lamp switch

. Transmission cutoff switch
. Brake oil pressure sensor
. Window washer tank

. Brake oil level sensor

. Engine oil pressure sensor
. Alternator

. Battery relay

. Coolant level sensor

. Coolant temperature sensor
. Not used

. Fuel level sensor

. Fuel cut solenoid

. Torque converter

temperature sensor

. Speedometer sensor

. Proximity switch for lift

. Horn

. Proximity switch for bucket
. Ether cylinder

. Main breaker

. Engine oil level sensor

. Ether injection switch
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FOLDOUT NO. 5
ELECTRICAL WIRING DIAGRAM CONNECTOR (CN)

CNP2 CNP1 CNP4 CNP5
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FOLDOUT NO. 6

CNP1 Emergency ELECTRONIC VEHICLE MONITORING SYSTEM

. +24V steering (OP)
. GND

1

2

3. Hazard P/S Coolant level Engine oil i’:ﬁx;ﬂ:' Brake oil fluid
4. Starting switch ?::::'ncrmal Engine oil level sensor sensor leve! sensor l
5. High beam Fuel level pressure {when normal (when normal
6.
7
8
9

10A
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