TO THE READER

» This Workshop Manual provides comprehensive instructions and information
on the servicing of Kubota M-Series Tractors. It consists of five parts: “Pre-
paratory Steps for Disassembly and Servicing”, “Engine”, "“Tractor Body",
“Hydraulic System’’ and “‘Electrical System'’. Each part covers the follow-
ing content:

e Part 1: “Preparatory Steps for Disassembly and Servicing”
This part explains the disassembling procedures for each block needed
before disassembling and servicing an individual component. When repair-
ing, checking or servicing a given component, refer to this part to find out
which block must be taken out.

e Parts 2 and 3: ""Engine” and "“Tractor Body"
Parts 2 and 3 give disassembling procedures, checking and servicing in-
structions, together with trouble shooting charts.

e Parts 4 and 5: ""Hydraulic System’* and “Electrical System”
Parts 4 and 5 give basic explanations on the construction and operation of
the major components of the hydraulic and electrical systems, in addition
to disassembling procedures, checking and servicing instructions, and
trouble shooting charts.

= The trouble shooting charts are added at the end of each part to make it easy
to trace the cause of a misfunction under abnormal conditions. For the con-
venience of quick trouble-tracing, servicing and checking jobs, reference
pages are given with the sources of trouble so that you can find a full ex-
planation in the text.

= A list of symbols for fasteners, tools and test instruments is given on page £
It will enable you to easily identify all the fasteners, tools and test instru-
ments referred to in the text with the same symbols.

The article numbers for Kubota Tractor’s special tools and test instruments
are given at the symbol reference chart.

If you have any questions or need more information than is contained in this
manual, please contact the Internal Combustion Engine and Implement
Service Headquarters, Kubota, Ltd., 22 Funade-cho, Naniwa-ku, Osaka,
Japan.
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SYMBOL REFERENCE CHART
1]3

FASTENERS, TOOLS
AND
TEST INSTRUMENTS




STANDARD

FASTENERS

Screw

Nuts

Plugs

He xagoﬁ bolt

Bmn

Hexagon bolt,
Plain washer

=

Hexagon nut

Self-locking nut

Plug loil drain)

=

Round head screw

Joint bolt

Hexagon bolt,
Spring washer,
Plain washer

Slotted nut

Plug (oil feed)

2

Qun g = e

Set screw Hexagon socket Reamer bolt, Hexagon nut,
head bolt Spring washer Spring washer

o= @i ] =

Fiat head machine Stud bolt Reamer bolt,
scrow Spring washer,
Plain washer
(4] U v oy
Wing bolt Raod bolt

Hexagon nut,
Plain washer

Hexagon baolt,
Spring washer

1)
a

Hexagon nut,
Spring washer,
Plain washer

I




Washers Cir-clips Pins Keys Others
Spring washer Copper packing External cir-clip Cotter pin Feather key Drain cock
C ©) C — O @
|
Plain washer Claw washer Internal cir-clip Head pin Woodruff key Q-ring

o

0

G

O

Tongued washer Band Spring pin Rubber packing
-0 ‘o) o e
Lock plate Straight pin
(rectangulor)
(e o] | Bz

Lock plate {arc)

e

Seal washer

O




Pliers Screw drivers Hammers Auxiliary tools
STANDARD
TOOLS ]
Extensian bar Chain nose Phillips screw Ball-peem Chisel
cutting pliers driver hammer

Wrenches

Open-end Universal joint Combination pliers Regular screw Copper hammer Pin punch

wrenches driver

il

<@

F——

Double-end
box wrench

O

“T' type wrench

l__

Snapring pliers
lexternal)

-

Impact screw
driver

——— e
—

Wooden hammaer

..—

Centaer punch

Socket wrench

Socket

Snapring pliers
lintarnal)

Plastic hammer

i—

Brass rod

Allen wrench

e

Steel rod

Torque wrench

Vice

10




Others

Crosscut chisel

e R

Drip tray

SPECIAL

TOOLS

Pitman arm puller

07916-06781

Valve lifter

Bushing driving
guide

Sand paper

L

Clutch center tool

o

07916-560012

Special-purpose
puller

1

07916-09031

Bushing puller set

07916-06071

24 x35
T type wrench

3620099151

Soldering iron

Tie rod pin puller

Dry liner changer

i

Box wrench (46)

o

Crankshaft nut
socket (46)

<
=4
07916-06021 07916-30042 14201-91313 07916-30821
Saw blade Piston ring tool Nozzle holder Main clutch
socket wrench (27) | disassembly/reassembly
tool
: ﬁ
07916-30841 07916-50002
Jack Puller Ball guide Filter wrench
i = il
o
LIRS
07916-08031 165221.86611
Steering wheel Piston ring Tool, for removal
puller compressor and installation

e

of king pin bushing

sl
eep—

0791651011
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Length measure-
ment

Weight measure- Temperature Pressure
ment measurement measurement
Lever type Depth gauge Spring balance Thermometer Radiator {cap)

indicatar with
magnetic base

[

L

o

tester

Scale

Feeler gauge

Caliper gauge

Push-pull scale

Engine oil
pressure gauge

Vernier calipers

rr—_

Cylinder gauge

Compression
lester

07909-30201

Qutside
micrometer

g

Connecting rod
aligner

Nozzie tester

Y

t—t

Specific gravity Rpm measure-
measurement ment
Inside Toe-in gauge Battery Revolution counter Spring tester
micrometer hydrometer

Dial gauge with
magnetic stand

e

Press gauge

Electric revolution
counter

Tire gauge

12




Auxiliary

SERVICING

TOOLS AND

Electrical Time measure-
measurement ment Others measurement
tools
Relief-valve set- Circuit tester Stop watch Diesel timing Surface plate
prassure tester tester

P

s

07916-50041

ﬂlz‘.l’

APPARATUS

Fuel pump oil-

tight tester

i

Battery tester

V-block

MM

Battery charger

Armature tester Square Hand valve
lapper
| %)
Volt-ammeter Straightedge Valve seat
cutter
ey [l we—
+
Degree measure-
ment
Turning radius Cables Reamer
gauge
m
W
Camber-Castor-King Scriber

pin gauge

13







L.PREPARATORY STEPS FOR DISASSEMBLY AND SERVICING




1. SEPARATION OF THE FRONT AXLE - -

1-1. 2-Wheel drive

Item Location Bolts and nuts Tools

[ Drain cock o
Disassembly (1) e i‘a 4 - Py Y M8 x 20 e

Radiator coolant

Disassembly (2) Me x 18 Pt :3

Battery

00«

10
12
13
14

Disassembly (3)

Bonnet

mii O Q=

1k

14




Procedure

Remarks

1) Remove the cover (left).

2) Drain the coolant from the radiator through the two
‘drain cocks, one on the water pipe (1) and the other on
the side of the crank case.

e Remove the radiator cap and then completely drain the

coolant.
® Amount of coolant

$2200 ;

$2600 8.4 liters (2.2 gal.)
D3000 11.6 liters (3.1 gal.)
V4000L

V4000 13.0 liters (3.4 gal.)

1) Disconnect both negative and positive battery cables
from their terminals.

2) Remove the battery cover,

3) Remove the battery clamp bands (1) and (2).

4) Remove the battery.

{(When reassembling)
@ Be sure to connect the positive cable first.

1) Remove the bonnet (front).

2) Remove the cover (right).

3) Remove the belt covers (right, left).

4) Remove the bonnet (front} complete with the side

covers and the bonnet cover,




Item Location Bolts and nuts Tools
Disassembly (4) g My ; ] . S 3 =
Inlet pipe, iy ' ; —a)
Water pipe
Disassembly (5) = e ~. 3 e 1 -
Drag link —— - .. \E g M40 A, 22

{When reassembling)

Disassembly (6)
Disassembly and reassembly
bases

siewn 27
M16x65 Disassembly and
P15+ 4 reassembly base

e
M20x45 OO 2
o ranasiD

M16x70 H 22

.......... 6

Disassembly (7)
Separation

{When reassembling)

et




Procedure

Remarks

1) Slacken the clamp band and then disconnect the inlet
pipe,

2) Slacken the clamp band and then disconnect the water
pipes (1) and (2).

1) Remove the nut and draw out the rod end by using the
tie-rod pin puller.

(When reassembling)
e Tighten the drag link nut to 49.0 to 78.4 N-m. (6to B
kgf-m., 36.2 to 57.9 Ib.ft.)

1) Detach the 3-point hitch.

2) Remove the swing drawbar.

3) Remove the front bumper,

4) Place the base under the clutch housing and then jack
the base up,

5) Set up the base under the front axle bracket,

1) Separate the front axle assembly from the engine block,

(When reassembling)
® Set bolt torque

M4000 196.1 t0 226.6 N'm.
M4500 120 to 23 kgf-m., 144.7 to 166.4 Ib.ft.)
M5500

269.9 to 304.0 N'm,

Wit . 126.5 10 31 kgf'm., 191.7 t0 224.2 ib.ft.)

M7500




1-2. 4-Wheel drive

Item Location Balts and nuts Tools

O==0

Disassembly (1) 27

Front differential case oil,
Bevel gear case oil,
Front wheel case oil

B o

SR A

o

Disassembly (2) —
Tie-rod . s
{When reassembling)
pr—==n
Disassembly (3) E , M8 x 22 Om=) 12
Propeller shaft cover (front), _ ) p e B 2
Differential lock rod (front) . s e -
.......... 1 (

Differential lock rod (front)




Procedura

Remarks

1) Drain oil from the front differential case,
2) Drain oil from the bevel gear case.
3) Drain oil from the front wheel case,

Front differ- Bevel gear Front wheel
ential case case case
2 3.6 liters 0.8 literx 2 | 3.51liters x 2
t of
Amountofoil | 1ng6al) | (0.2¢al.x2) | 09 gal.x2)

1) Remove the lock nut and draw out the rod end by
using the tie-rod pin puller.

(When reassembling)
e Tighten the drag link nut to 98.1 to 127.6 N-m. (10 to

13 kgf-m., 72.3 to 94.0 |b.ft.)

1) Shift the propeller cover (front) rearward,

2) Shift both the external circlip and the coupling rear-
ward.

3) Remove the differential lock rod (front).




Item

Location

Bolts and nuts

Tools

Disassembly (4)
Disassembly and reassembly
bases

A M16x30
2

?

249

Disassembly and
reassembly bases

{When reassembling)

-t

Disassembly (5)
Separation

M16- 4

Om=Q 24

(When reassembling)

F—-‘ﬂ




Procedure Remarks

1) Set the base under the engine block and jack the base (When reassembling)
up, e Tighten front wheel mounting bolts to 259.9 to 304.0
2) Set the base under the front axle and jack the base up. N-m. (26.5 to 31 kgf-m., 191.7 to 224.2 Ib.ft.)

3) Remove both front wheels,

1) Remove lock nuts from the brackets (front and rear), (When reassembling)
2) Separate the front axle assembly, e Tighten the bracket (front and rear) mounting nuts to
259.9 to 304.0 N-m. (26.5 to 31 kgf-m., 191.7 to 224.2

Ib.ft.)




2. SEPARATION OF THE CLUTCH HOUSING FROM THE ENGINE

Itom Location Bolts and nuts Tools
Disassembly (1) Ou= 22
Engine oil
Disassembly (2) Om=Q 27
Transmission oil

Disassembly (3) ® )
Steering wheel L
(When reassembling)
r—-ll




Procedure

Remarks

1) Drain engine oil.

® Amount of oil

§2200

12.0 liters (3.2 gal.)
$2600
D3000 9.8 liters (2.6 gal.)
V4000L

11.8 liters (3.1 gal.)
V4000

1) Drain gear oil from both the clutch housing and the
transmission case.

® Amount of oil

M4000 (DT)
M4500 (DT)
M5500 (DT) 45 liters (11.9 gal.)
M6500 (DT)
M7600 (DT)

I 1) Remove the steering wheel cap.
2) Remove the lock nut and the steering wheel,

{(When reassembling)
e Tighten the steering wheel mounting nut to £58.8 to
78.4 N-m. (6 to B kgf-m., 43.4 to 567.9 |b.ft.)

1




Item

Location

Bolts and nuts

Tools

Disassembly (4) M8 x 20 ® -
Bonnet, Hetesng iy
Panel MB-eee 4 TP r=——tr
—)
Bonnet set bolt
M10x20
enran 6
M8 x 16
M
Cpmm . i
Disassembly (5) M10x75 —i)
Fuel tank 5 ——— pa—y 1;
Lock nut
M10: 1
o M10 1
Mdees 1
Disassembly (6) Raund nut Pl :g
Electrical wiring, Mé e 5
Control rods Qv M4 e 1 —_—
c Mderer 2 —]
= Mi0x16 =
g e 1
[T T RV
MG: - 4
O W)
=0 3
Disassembly (7) B 111230 ® o
Fuel tank support ! | T
M12x50
g e
o MI12-- 2

Spacey e 2




Procedure

Remarks

1) Remove the covers (right and left).
2) Remove the bonnet (rear) complete, the bonnet (rear)
and the panel.

1) Close the cock.

2) Disconnect the fuel pipe (1) from the filter (1),

3) Disconnect the fuel pipe (2} from the filter (2),

4) Disconnect the fuel pipe (3) from the nozzle.

6) Disconnect both the tank unit ground lead and the
connector lead from the tank unit.

6) Remove the tank clamp bands (right and left) and then
the fuel tank.

1) Remove the bonnet (front) and then disconnect nega-
tive battery cable from its terminal,

2) Disconnect the glow plug lead.

3) Disconnect the horn leads.

4) Disconnect the oil switch lead.

5) Disconnect the water thermometer switch lead.

6) Disconnect the starter lead,

7) Disconnect the alternator lead.

8) Disconnect the accelerator rod and the stop rod.

1) Remove the fuel tank supports (right, left and front).

{When reassembling)
@ |nsert the plain washer into under the spacer,

13




Item

Location

Bolts and nuts

Tools

Disassembly (8)
Drag link,
Booster hracket

=" <
Q=) 22

{(When reassembling)

ot

Disassembly (9) A, 0
Hydraulic pipes 12
Disassembly (10) M1 2 r—~ 2
Disassembly and reassembly
bases
Disassembly (11 e Py

y ) N ¥utoTn SV 0| e D=0

Separation

(When reassembling)

=




Procedure Remarks

1) Disconnect the drag link by using the tie-rod pin puller. (When reassembling)

2) Remove the booster bracket, e Tighten the drag link nut to 49.0 to 78.4 N-m. (5to 8
kgf-m., 36.2 to 57.9 Ib.ft.)

In case of DT model, tighten the drag link nut to 98.1
to 127.5 N-m. (10 to 13 kgf-m., 72.3 to 94.0 Ib.ft.)

1) Disconnect the suction pipe and the delivery pipe from
the hydraulic pump.

1) Set two bases under the tractor main frame, one under
the engine block and the other under the clutch housing
and then jack them up to the same level.

1) Separate the clutch housing from the engine block. (When reassembling)
® Tighten the set bolts to 77.5 to 90.2 N-m. (7.9 t0 9.2
kgf-m., 57.1 to 66.5 Ib.ft.)

15




3. SEPARATION OF THE CLUTCH HOUSING FROM THE TRANS=

item Location Bolts and nuts Tools

Disassembly (1)

Transmission oil

12

Disassembly (2) M8 x 28 A—,
Electrical wiring ) %
MB x 14 e 7
ar 2 m
@mun MG 2 )
ME:-e 2
Disassembly (3) MI10%20 A, 14
Fender covers, s 4
atops; M10x20 -~
Brake rods “n = i
M10- 4 Y
e 1 A 1
e B Crym—
$10x28
$10x35

[M10:- 4
MG+ 1




MISSION CASE

Procedure i Remarks

1) Drain gear oil from the clutch housing and the trans-
mission case,

1) Remove the bonnet (front) and the battery negative

cable.

2) Disconnect the flasher lamp leads and the tail lamp
leads.

3) Disconnect the reverse lamp leads and the license plate
lamp leads.

4) Remove the trailer socket.
5) Remove the cable clamp,
6) Disconnect the stop lamp switch leads from connectors.

1) Remove the fender covers (right and left).

2) Remove the external circlip from the brake pedal shaft
and the hand brake rod.

3) Remove the four springs.

4) Remove the brake rods (right and left).

5) Remove the steps (right and left).

17



Item Location Bolts and nuts Tools
; —)
Disassembly (4) 6' il .
Hydraulic pipes . C 2
22 MmBx50 97
P
= — |
Disassembly (5) I [M*““- 2 2
i M12..2 Disassembly and
Elsassembly and reassembly Sis e
ases
: M12x40 17
Disassembly (6) P e O==0
Separation —'i—' M‘IZxE? A, 12
M8 x 28

{When reassernbling)
r—-rl

18




Procedure Remarks

1) Disconnect the suction pipe from the transmission case.
2) Disconnect the delivery pipe from the auxiliary control
valve,

1) Set two bases under the tractor main frame, one under
the clutch housing and the other under the transmission
case, and then jack them up to the same level.

1) Remove the transmission case cover (top). {When reassembling)
2) Separate the transmission case from the clutch housing. e Tighten the set bolts to 77.5 to 90.2 N-m. (7.9 to 9.2
kgf-m., 67.1 to 66.5 Ib.ft.)

19




4. REMOVING OF THE STEERING ASSEMBLY

Item Location Bolts and nuts Tools
Disassembly (1) Midee 1 ® 21
Gl dpe==

Steering wheel

(When reassembling)

r—-ﬂ
Disassembly (2) Bonnet set bolt ® 14
Bonnet, T 6 [o&]
Panel l M10x22 B
—— TR
M8 x 16
]
. A
Disassembly (3) B 0 0x75 el :1
Fuel tank l wion |

Lock nut
M10- 1

o M10- 1

M4:e: 1




Procedure Remarks

1) Remove the steering wheel cap. {When reassembling)
2) Remove the lock nut and then the steering wheel. ® Tighten the lock nut to 68.8 to 784 N-m, (6 to 8
kgf-m., 43.4 to 57.9 Ib.it.)

1) Remove the bonnet (rear) complete, the bonnet (rear)
and the panel.

1) Close the cock.

2) Disconnect the fuel pipe (1) from the filter (1).

3) Disconnect the fuel pipe (2) from the filter (2).

4) Disconnect the fuel pipe (3) from the nozzle.

5) Disconnect both the fuel tank unit ground lead and the
connector lead from the fuel tank unit.

6) Remove the fuel tank clamp bands (right and left) and

then the fuel tank.

21




itam

Location

Bolts and nuts

Tools

Disassembly (4) W M12x30 ® n
Fuel tank support (left) E i 17
M12x50
P e O—
I M10x20
.......... ‘
QO w2t
Spacer s 1
Disassembly (5) — 1 -
Drag link e .

{When reassembling)

| ammmany)
Disassembly (6) gy i P
Steering assembly
MB:eees 1
O @2— 73
]

M16x90

{When reassembling)

H
Disassembly (7) M16x75 oyt 53
Booster assembly | o o _ooSECRRRNNY A8 B oo 2 6
<

22




Procedura

Remarks

1) Remove the fuel tank support {left)

1) Disconnect the drag link by using the tie-rod pin puller.

{When reassembling)
@ Tighten the drag link nut to 49.0 to 78.4 N-m. (5 to 8
kgf-m., 36.2 to 57.9 Ib.ft.)

1) Remove the accelerator rod.
2) Remove the steering assembly,

(When reassembling)
& Tighten the steering assembly mounting bolts to 196.1
to 225.5 N-m, (20 to 23 kaf-m., 144.7 to 166.4 |b.ft.)

i_

1) Drain oil from the auxiliary tank by disconnecting the
high- and low-pressure hoses.

2) Remove the booster bracket.

3) Slacken the lock nut at the link end (front) and then
remove the booster assembly.

@ The amount of oil in the auxiliary tank is 2 liters (0.5
gal.)

23




Item

Location

Bolts and nuts

Tools

Disassembly (8)
Auxiliary tank

24




Procedure Remarks

1) Remove the cover (left),

2) Disconnect the suction pipe joint and the return pipe
joint from the auxiliary tank.

3) Slacken the tank clamp band.

4) Remove the auxiliary tank.

25




5. REMOVING OF THE REAR AXLE CASES AND THE BRAKES

bases

Disassembly and reassembly

Smuny M10x30

Ema mMi10--2

item Location Bolts and nuts Tools
Disassembly (1) E R QumQ 27
Transmission oil © R aco o
2
Disassembly (2) -?- M12x40 s :g

Disassembly (3)
Rear wheels,
Fenders

Rear wheel set nut

2= p12x40
il

Washer -t 8
Pad e 10

Distance piece
parsssarns 10

{When disassembling)

e




Procedure

Remarks

1) Drain gear oil from both the clutch housing and the
transmission case.

1) Set a base under the transmission case and then jack it
up.

1) Remove the rear wheels.

2) Remove the leads of the flasher lamps and tail lamps.

3) Remove the fenders and the mud covers,

{When reassembling)
e Tighten rear wheel lock nuts to 362.8 to 402.0 N-m.

(37 to 41 kgf-m,, 267.6 to 296.6 Ib.it.)

27




Item

Location

Bolts and nuts

Tools

Disassembly (4)
Rear axle cases

{When reassembling)

Disassembly (5)
Brake cases

28




Procedure Remarks

1) Remove the rear axle cases. (When reassembling)
® Tighten the rear axle case mounting bolts and nuts to

123.6 to 147.1 N-m, (12.6 to 156 kgf-m., 91.1 to 108.5
Ib.ft.)

1} Remove the brake rods.
2} Remove the brake cases.

29




6. REMOVING OF THE DIFFERENTIAL (Refer to "REMOVING OF THE

Item Location Bolts and nuts Tools

Disassembly (1)

M12x115
Transmission case rear cover

Disassembly (2)
Differential bearing support

M10 x 30 Omm) 14

Disassembly (3)

Differential




- REAR AXLE CASES AND THE BRAKES’ on page 26)

Procedure Remarks

1) Remove the PTO cover.
2) Remove the transmission case rear cover,

1) Remove the differential bearing support set bolts. e When disassembling, take note of the number of shims
2) Remove the support, using two M8 bolts screwed into both right and left,
the tapped holes in support as an extractor.

]- 1) Remove the differential assembly from the transmission
case.

31
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DISASSEMBLY (D3000,V4000L,V4000)

1. CYLINDER HEAD |

Distance piece

Nozzle\ rln:t /| ’,
@
4

Nozzle piece

(=

Nozzle holder body
s
& / .
»~ Nozzla spring
i

Adjustment washer

Itam Location Bolts and nuts Tools
Disassembly (1) Ayl 13
Cylinder head cover,

Muffler
H MBx22
Disassembly (2) e, ® i
Inlet manifold, M!_O.xff)‘ CL» i
Injection pipes, (Y —- 17
Nozzleholders = | maba oda oda L7 EmE M3 B
.......... a
Nut.,
Disassembly (3) Gasket, % [a
i bling nozzle holder i t N '
Disassembling Spring cap nu s ‘\( 5
‘ A, 20

(When reassembling)

-

34



Procedure

Remarks

1) Remove the cylinder head cover.
2) Remove the muffler,

1) Remove the inlet manifold.

2) Disconnect the injection pipes.

3) Remove the fuel over-flow pipes.

4) Remove the nozzle holders and the copper gaskets,

(When reassembling)
@ Take care that no carbon or dirt gets in.

® Replace the copper gaskets with new ones.

1) Clamp the nozzle holder body in a vise,

2) Remove the nut, the spring cap nut and the nozzle
spring.

3) Remove the nozzle nut and take out parts inside,

e When disassembling and reassembling the nozzle piece,
dip it in clean fuel.

(When reassembling)
e Tighten the nut to 67.8 to 71.1 N-m, (691 *3¢ kgt-cm.,

50.0 to 52.4 |b.ft.), and the nozzle nut to 81.4 to 85.4
N-m. (830 *41 kgf-cm., 60.0 to 63.0 Ib.ft.).

35




Bolts and nuts

Tools

Push-rods

e

Item Location
Disassembly (4) Mioxm Ayl 17
Alternator M10x120 i
M10 - 2
Disassembly (5) | = <«SCSSDSTe SN W oo 6 — |
Fuel pipes 1, 2 and 3, 19
Sedimenter | (S s ) T 12 mﬁ 17
({Copper)
(T r—
2 \m10x35
Disassembly (6) Mk ® 13
Thermostat [ ]
M8x25 (Y
[MBxGO
Disassembly (7) 2| Mex65 Q== 13
Rocker arm, I """"""
==

{When reassembling)




Procedure Remarks

1) Remove the alternator.
2) Remove the fan belt.

1) Disconnect the fuel pipes 1, 2 and 3.
2) Remove the sedimenter and the starter cover,

1} Remove the thermostat cover.
2) Remove the thermostat.

1) Remove the rocker arm bracket. (When reassembling)

2) Remove the push-rods. ® |nsert the push-rods into the tappets securely.

e Tighten the rocker arm bracket mounting bolts to 23.5
to 27.5 N.m. {2.4 to 2.8 kgf-m.,17.4 to 20.3 Ib.ft.}.

37




Item Location Bolts and nuts Tools

Cylinder head bolt OmmD) 19
14

............ 14

Cylinder head washer
FR ¥ |

M10x28

L T - 1
B | woxo
anan pane 2

Disassembly (8)
Cylinder head

(When reassembling)

et

Valve guida Inlet valve

Disassembly (9)

Valves
Inlet valve washer

Valve spring

!
S5 e,

Valve spring remainerJl
L&
& 4

t_ - Valve spring collet
Exhaust valve washer \alva
Exhaust valve P

4

38



Procedure

Remarks

1) Remove the cylinder head,
2) Remove the cylinder head gasket and its shim.
3) Remove the thermostat support.

(When reassembling)

e Apply engine oil to each head bolt; tighten them
equally and in the right order,
Tighten them to 127.5 to 137.3 N-m. (13 to 14 kgf-m.,
94.0 to 101.3 Ib.ft.).

Fig. 1  Cylinder head tightening steps

ele)e

Flywhoel side

D3000

Gear case side
Q “O

9@;"% O

h I! 7 E) " |
=y () )

V4000L
V4000

e When overhauling the engine, replace the gasket with a

new one, Be sure the right side is facing up.

Insert the cylinder head gasket shim between the cylin-
der head and the cylinder head gasket. Retighten the
cylinder head after running the engine for 30 minutes.

1) Remove the valve caps and the valve spring collets,
2) Remove the valve spring retainers and the valve springs.
3) Remove the valve washers and the valves.

39




2. INJECTION PUMP |

Item Location Bolts and nuts Tools
i 13
Disassembly (1) 17
Injection pum
| pump 19
13

Disassembly (2)
Fuel pump

40



Procedure

Remarks

1) Remove the injection pump cover,

2) Remove the injection pump gear.

3) Remove the injection pump and the injection pump
base.

(When reassembling)
® Make sure the marks on the injection pump and the

gear case line up with each other,

1) Remove the fuel pump,

41




3. PISTONS AND OIL PUMP

Item o Location ' Bolts and nuts Tools

Disassembly (1)
Qil pan

{When reassembling)

Disassembly (2)
Qil pump,
Oil filter

{(When reassembling)

Disassembly (3)
Pistons

{When reassembling)

““‘\‘"\
™ 3rd cylinder
S
5 ™ 2nd cylinder
"~ 1st cylinder-

42



Procedure

Remorks

1) Remove the oil pan.

(When reassembling)
e Tighten the oil pan mounting bolts to 60.8 to 70.6
N-m. (6.2 to 7.2 kgf-m,, 44.8 to 52.1 Ib.ft.).

1) Remove the oil pump and the oil filter as an assembly.

{When reassembling) ¥
e Tighten the oil pump mounting bolts to 23.5 to 27.5
N-m. (2.4 to 2.8 kgf-m., 17.4 to 20.3 Ib.ft.).

1) Remove the cap from the large end of the connecting
rod.

2) Push out the piston to the cylinder head side with a
hammer grip. After pushing the piston out, mark each
piston to indicate its number.

(When

reassembling)

e Before tighten-
ing, apply en-
gine oil to the
connecting rod
bolts.

Tighten them

Reassembling of connecting rod

(13 Align the marks
with each other,

to 98.1 to (2) Face the marks
107.9N-m. {10 taward the injection
to 11 kgf-m., pump.

723 to 796

Ib.ft.).

43




Iteam

Location

Bolts and nuts

Tools

Disassembly (4)
Piston rings,
Piston pin

OO0

TIAA

44




Procedure

Remarks

1) Remove the piston rings.

2) Remove the piston pin, To avoid wrong reassembling,
write down the number of the piston and the connecting
rod as a pair.

For example; No. of piston ..... No. of connecting rod.

{(When reassembling)
Fig. 2 Reassembling of piston, piston rings and connecting rod

Depression cut of Depression cut of glow plug relief
‘alow plug relief should face the alignment marks,

Q T Plain ring (barrel-faced)

~_ 17 Discontinuous undercut ring

@ Coll expander ring
©Clmlhnft

&

Alignment marks

Marks should be opposite
the camshaft.

e When reassembling a connecting rod to the piston,

check the numbers on them first, and face the depres-
sion cut of the glow plug relief toward the numbers on
the connecting rod. Tap in the piston pin without
heating the piston.

e When reassembling the piston rings to the piston, face

the mark {manufacturer’s name or “TOP") toward the
piston head.

@ When installing the coil expander in the ring, place the

expander joint on the opposite side (180°) of the ring
gap.

® Place the piston rings so that there are gaps every 90°

with no gap facing the piston pin in the cylinder.

45




4. GEAR CASE AND FLYWHEEL

Item Location Bolts and nuts Tools
Disassembly (1) M10x56 ® -
Fandrivepulley, | a3 o iERm e~ 2 4 ClDm—
Pulley flange Crankshaft nut O—

- .\ = [ ST ] ﬁ 17
\“ Crankshaft washer
\ SN 0900 e 1 NE—
{ =4 |
R -
O s
Disassembly (2) ® 13
Gear case cover M—
(i)
A, 10
O==O 17
—_—)

Disassembly (3)
Idle gear

A




Procadura

Remarks

1) Remove the fan drive pulley.
2) Screw in the three M10 bolts to remove the pulley

flange.

1) Remove the hydraulic pump for the power steering.

2) Remove the hydraulic pump for implement control and
the pump base.

3) Remove the gear case cover.

1) Remove the idle gear.

(When reassembling)
® Line up the marks on each of the gears.

Fig. 3 Gear marks

- Injaction pump gear

— Fugl pump gear
-~ |dle goar 1

@ Cam goar
Hydraulic pump drive gear 4~ —— Crank gear

47




Item

Laocation Bolts and nuts Tools
Disassembly (4) ’__
Flywheel

e prmm—
IBS- L
1T il
JpEm——

{(When reassembling)

l

48




Procedure Remarks

1) Remove the flywheel. (When reassembling)
e Tighten the flywheel bolts to 98.1 to 107.9 N.m. (10
to 11 kaf-m., 72.3 to 79.6 |b.ft.).

49




5. CRANKSHAFT AND CAMSHAFT '

Item Location Bolts and nuts Tools

Disassembly (1) Quu() 24

Crankshaft ®
ElAr—n 13
(B} st

{When reassembling)

et

50



Procedure

Remarks

1) Remove the bearing case cover.
2) Remove the main bearing cases 1 and 2,
3) Remove the crankshaft.

{When reassembling)

e Tighten the bearing case bolts to 176.5 to 186.3 N-m.
(18 to 19 kgf-m,, 130.2 to 137.4 |b.ft.).

e Reassemble the main bearing case to the crankcase with
the same number. Face the mark ¥ 2S5 4 KA N HD "
toward the flywheel.

Face the mark
HIFAFANIT
toward the

e Face outward the oil grooves of the side metal attached
to the main bearing case 2.

Face oil grooves outward

! Side metals

Main bearing case 2

51




Item

Location

Bolts and nuts

Tools

Disassembly (2)
Camshaft,
Tappets

= 820

52




Procedure

Remarks

1) Remove the camshaft stopper.
2) Remove the camshaft.

3) Remove the tappets.




6. WATER PUMP |

Item Location Bolts and nuts Tools
Disassembly (1 M10x35
Y { ) = R ﬁ 17
Water pump l M10x55
Disassembly (2) £ wm8x30 13

Fan pulley

Disassembly (3)
Water pump shaft,
Mechanical seal

54




Procedure

Remarks

1) Remove the water pump from its support.

1) Remove the fan pulley from the water pump shaft
flange.
2) Remove the water pump shaft flange.

1) Remove the water pump body cover,

2) Tap out the water pump shaft from the water pump
shaft flange side.

3) Remove the mechanical seal.
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DISASSEMBLY (S2200,52600)

1. CYLINDER HEAD

Location

Pl %

Item Bolts and nuts Tools
Disassembly (1) Head cover nut ﬁ 10
Cylinder head cover | Ne o |pm LA 6

Head cover washer
............ 6
Rubber packing
............ 6
Disassembly (2) m o vBx22 ® -
Nozzle holders, ED—
Injection pipes, (e
Inlet manifold © e P — S
(Copper) ﬁ 19

Disassembly (3)
Disassembling nozzle holder

el
A

@ﬂ‘\ \Distance piece
. \ Push rod
N

Retaining nut

Nozzle holder body

N
-~
A
Nozzle spring

éﬁ‘ - \ Adjustment washer
s Qe 7 ™ Plain washer

Eye joint
MNut

1B

19
22

{When reassembling)

=
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Procedure Remarks

1) Remove the cylinder head cover and head cover gasket.

1) Disconnect the injection pipes. (When reassembling)
2) Remove the nozzle holders and the copper gaskets, ® Take care that no carbon or dirt gets in,
3) Remove the inlet manifold. ® Replace copper gaskets with new ones.
1) Clamp the retaining nut in a vise. e When disassembling and reassembling the nozzle piece,
2) Remove the nut, the eye joint and the plain washer. dip it in clean fuel.
3} Remove the nozzle holder body and take out the inside (When reassembling)
parts. e Make sure the push-rod is not upside down,

e Tighten the retaining nut to 58.8 to 78.4 N-m. (6 to 8
kgf-m., 43.4 to 67.9 |b.ft.), tightening torque above this
may cause the needle valve to stick, impairing the
injection performance of the nozzle.

57




Bolts and nuts

Tools

Disassembly (5}
Rocker arm,
Push-rods

Item Location
5§ 13
Disassembly (4) M. | =0 4
Alternator, ! M10x30
Starter s
Special bolt
............ 1
M8 -eee 1
——A NV 1
T
Ema g 6 Om=() 13

{When reassembling)

Disassembly (6)
Cylinder head

‘-—-:1
Cylinder head bolt H 14
............ 23
Cylinder head nut —:)
............ 4
Special plain washer
snsnneninins 23

{When reassembling)

ot

58



Procedure

Remarks

1) Remove the alternator.
2) Remove the fan belt.
3) Remove the starter.

1) Remove the rocker arm bracket.
2) Remove the push-rods.

(When reassembling)

@ |nsert the push-rods into the tappets securely.

® Tighten the rocker arm bracket nuts to 23.6 to 27.5
N-m, (2.4 to 2.8 kgf-m., 17.4 to 20.3 Ib.ft.),

1) Disconnect the water return pipe.
2) Remove the cylinder head.
3) Remove the cylinder head gasket, shim and O-ring.

{(When reassembling)
® Apply engine oil to the cylinder head bolts and nuts,
and tighten them equally and in the right order.
Tightening torque is 73.5 to 83.4 N.m. (7.6 to 8.5
kgf-m., 54.2 to 61.5 Ib.ft.).
Fig.4 Cylinder head tightening steps
$2200, S2600
Gear case side Flywheel side
022 Q14 Q6 Q3 ol Qe

2% 18 10 2 7 15 2

O 00000

et et vt et vl o
On O 9% 9% 9% %

QO Bolt
® Nut

e When overhauling the engine, replace the gasket with a

new one, Be sure the right side is facing up.

® |Insert the cylinder head gasket shim between the cylin-

der head and the gasket. Retighten the cylinder head
after running the engine for 30 minutes.

® Do not forget to refit the O-ring.
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Item

Location

Bolts and nuts

Tools

Disassembly (7)
Valves

Valve guide

Vs

Valve Valve stem seal

|
d.8 ¢ .

o : /Valve spring
/ /
e

/Valva cap
L

Valve spring retainer
Valve spring collet

8

Disassembly (8)
Thermostat

Disassembly (9)
Tappets
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Procedure

Remarks

1) Remove the valve caps and the valve spring collets.

2) Remove the valve spring retainers and the valve springs.

3) Remove the valve stem seals and the valves.-

(When reassembling)

® When overhauling the engine, replace the valve stem
seals with new ones. When reassembling them, apply

engine oil,

1) Remove the thermostat cover.
2) Remove the thermostat.

1) Remove the tappets,
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2. INJECTION PUMP

ltam Location Bolts and nuts Tools
5 Injection pump shim E e 7
Disassembly (1) h 1 0 B = wmeaz A, 10
Injection pump & I esptend) ®
13
= vgees | G
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Procedure

Remarks

1) Remove the injection pump cover,

2) Line up the control rack pin to the slot on the crank
case and then remove the injection pump.

3) Remove the injection pump shims. Write down the
number of the shims for reference,

{When reassembling)

e Insert the control rack pin into the slot of fork lever 1

securely.

PP Control rack pi_[_i
oL |

63




3. GEAR CASE | | 25

Item Location Bolts and nuts Tools
Disassembly (1) 10
Speed control plate

Disassembly (2) Spacial bolt ) (¢ 36
Fandrivepulley | S—aeEEEC LRG> | 1
o) 1




Procedura

Remarks

1) Remove the governor spring from governor fork lever 2,

2) Remove the speed control plate and the governor spring
together,

3) Remove the start spring from the gear case.

How to remove governor spring

(When reassembling)

® Be careful not to drop the springs into the gear case.

1) Remove the fan drive pulley.
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Item cha;_tinn Bolts and nuts Tools
Disassembly (3) Ay 10
Hour meter unit
Disassembly (4) ® va
Gear case @

Disassembly (5) Ay, 13

Water pump

Disassembly (6)
Disassembling water pump
{1) Fan pulley

22

NE=l

{When reassembling)

o




Procedure

Remarks

1) Remove the hour meter unit.

(When reassembling)
® |[nsert the tip of the hour meter unit shaft into the slot
on the fuel camshaft securely.

1) Remove the gear case,

(When reassembling)

® Do not forget to refit the O-rings.

® Apply grease to Fig.5 Position of O-rings
the oil seal and /u—_?ﬁ
refit it, being 3 ¢
careful not to let
the lip come off.

1) Remove the water pump from the gear case.

1} Clamp the fan pulley in a vise, and remove the nut,
2) Remove the fan pulley with a puller,
3) Remove the key.
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Item

Location

Bolts and nuts

Tools

Disassembly
(2) Water pump shaft

Impeller ———___ M8

Water pump shaft —

G

BTIA

Disassembly
(3) Seal set

Seal sot

Rt

Slir;ger

Tl
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Procedure Remarks

1) Remove the internal circlip,
2) Tap out the water pump shaft from the impeller side of
the water pump,

1) Remove the seal set.
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4. TIMING GEARS, CAMSHAFT AND OIL PUMP

Item

Location

Bolts and nuts

Tools

Disassembly (1)
Crankshaft collar,
Oil slinger

m\“.l

Crankshaft collar

Disassembly (2)
Oil pump drive gears,
Idle gear

Disassembly (3)
Camshaft

S MBx10 "
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Procedure Remarks

1) Remove the crankshaft collar, the O-ring and the oil (When reassembling)
slinger, in that order. ® Apply oil to the O-ring. Do not confuse assembling
order,
1) Remove the oil pump drive gears. (When reassembling)
2) Remove the idle gear and idle gear collar 1. ® Line up the marks on each of the gears,
Fig. 6 Gear marks
p—— e .Cam gear
Injaction pump gear My V& ‘\)
| .'/,_._\1 "
. /( .
\ 3 /!‘ Idla gear
RN
i l

Oil pump drive gear 1+ .- Crank gear

Oil pump drive gear 2

1) Remove the camshaft stopper,
2) Remove the camshaft.
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Item

Location

Bolts and nuts

Tools

Disassembly (4)
Hydraulic pump,
26T gear

6T gears ..

—

?“- MBRSO

Disassembly (5)
Fuel camshaft,
Fork lever holder

al camshaft
S A a,..‘.;‘.- -

T1I

Disassembly (6)
Crank gear

T

Disassembly (7)
Oil pump

Special nut

TTI




Procedure Remarks

(When reassembling)

1) Remove the hydraulic pump and the pump base to-
® Reassemble the 26T gear in the right direction.

gether.
2) Remove the 26T gear (hydraulic pump drive gear) and

its collar,

1) Remave the three set bolts for the fork lever holder.
2) Remove the fuel camshaft stopper,

3) Remove the fuel pump.
4) ‘Remove the fuel camshaft and the fork lever holder at

the same time.

1) Remove the crank gear.

1) Remove the oil pump driver gear.
2) Remove the oil pump.
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5. PISTONS AND CRANKSHAFT |

Item Location Bolts and nuts Tools
Disassembly (1) M1oxs2 3
Qil pan, M10x95

i titser 1 -
0il filte 9.1 M10x116 Om=Q g
M12x90
M8 x 16
Disassembly (2) B e 12 ® 13
Pistons e e 6 i
Y =t
.._

(When reassembling)

e

-'N
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Procedure

Remarks

1) Remove the oil pan.
2) When removing oil filter 1, be careful not to drop the
O-ring.

1) Remove the cap from the large end of the connecting
rod,

2) Push out the piston to the cylinder head side with a
hammer grip. After pushing the piston out, mark each
piston to indicate its number,

{(When

reassembling)

e Apply engine

oil to the con-
necting  rod
bolts and tight-
en them to
36.3 to 41.2
N.m. (3.7 to
4,2 kgf-m.,
26.8 to 304
Ib.ft.).

Reassembling of connecting rod

1) Align the marks
with each other.

12 Face the marks

toward the injection

pump.
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Item

Location

Bolts and nuts

Tools

Disassembly (3)
Piston rings

TI4A

Disassembly (4)
Flywheel

Flywheel bolt

19

®
(I —
=
'__

{When reassembling)

st




Procedure

Remarks

1) Remove the piston rings. .
2) Remove the piston pin. Mark the piston head so that

the piston will be reassembled in the right direction.

Also, to avoid wrong reassembling, write down the
number of the piston and the connecting rod as a pair.
For example; No. of piston ..... No. of connecting rod.

Fig. 7

- Put an arrow pointing to the mark (No.) on
the connecting rod,

Piston head

Piston 1 ..... The mark {No.) on the connecting rod.

(When reassembling)
Fig.8 Reassembling of piston, piston rings and connecting rod

Face this mark toward
the alignment marks.

o Plated keystone ring

-~
Mark before // I3 Discontinuous undercut ring

disassembly

— % Coil expander ring

Camshaft

T
A

——=Alignment marks

Install so that the alignment marks
are opposite tha camshaft,

e When reassembling the connecting rod to the piston,
heat the piston well and tap in the piston pin. Make
sure that the piston is reassembled with the right con-
necting rod, Face the mark on the piston head toward
the connecting rod.

e When installing a piston ring onto the piston, face the
mark ({manufacturer’s name or “TOP") toward the
piston head.

e When installing the coil expander in the ring, place the
expander joint on the opposite side (180°) of the ring
gap.

® Place the piston rings so that there are gaps every 90"
with no gap facing the piston pin in the cylinder.

1} Remove the flywheel.

{When reassembling)
® Tighten the flywheel bolts to 98.1 to 107.9 N-m, (10
to 11 kgf-m., 72.3 to 79.6 Ib.ft.).
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Item

Location

Bolts and nuts

Tools

Disassembly (5)
Crankshaft

Disassembly (6)
Bearing cases

Bearing case bolt 2

........... 5
Bearing case washer 3

........... 5
Knock bolt

(Copper)

(When reassembling)

et

Bearing case bolt 1
......... aas !2
Bearing case washer

{When reassembling)

1
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Procedure

Remarks

1) Remove the bearing case bolts 2.

2) Remove the knock bolts.

3) Screw two M8 bolts into the bearing cover and pull the
cover out.

4) Tap the crankshaft until it comes out of the flywheel
side; be careful not to scratch crankshaft metals 1.

(When reassembling)

® Line up the hole on the bearing case with that on the
crankcase, then tighten bearing case bolts 2 and the
knock bolts. Tighten bolts 2 to 63.7 to 68.6 N-m. (6.5
to 7.0 kgf-m., 47.0 to 50.6 Ib.ft.}.

Fig.9 Position of bolts

Bearing case bolt 2

e Apply grease to the oil seal of the bearing cover and
refit the cover, being careful not to let the lip come off,

1) Remove the bearing case.
2) Remove the side metals in the bearing case on the
flywheel side.

(When reassembling)

e Tighten the bearing case bolts 1 to 29.4 to 34.3 N-m.
(3.0 to 3.5 kgf-m., 21.7 to 25.3 Ib.ft.).

® Face the oil grooves of the side metals outward,

Side metals

i“‘ r‘--’\
\}. i

: Face the oil grooves
\ outward.
Bearing case on tha fiywheel side,

® Reassemble the bearing cases to each other by lining up
the marks, Face the mark *“ 75 « & 1 JV " toward the
flywheel.

e Reassemble the bearing cases, starting with the one with
the smallest outside diameter as seen from the crank
gear side,
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Item

Location

Bolts and nuts

Taols

Disassembly (7)
Cylinder liner

% 7
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Procedure

Remarks

1) Attach the dry cylinder liner changer to the crankcase.
(See the Kubota Repairing Tools Catalog for details.)
2) Draw out the cylinder liner.

(When reassembling)

e Clean and oil the frame holes into which the liner is to
be fitted.

e Clean and oil the outside surface of the liner to be
inserted.

@ |Insert the liner with the most chamfered end (skirt)
downward.

Fig. 10 How to insert cylinder liner

@ After inserting the cylinder liner, bore and hone to the
standard size.
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SERVICING

[y

1. CYLINDER HEAD -' =

Item

Location

Refaranca value

Servicing (1)

Compression pressure

Reference com- | Compression
Madel | pression pres- pressure al-

sure lowable limit

52200 | 2,971.2kPa. 2,235.8kPa,

b———— 30.3 kgf/em? 22.8kgf/cm?
$2600 | 43091b./sa.in. | 324.21b./sain.|

D3000 | 3030.1kPa. | 2,088.7kPa,

VA4000L | 30.9kgf/em? 21.3 kgf/em?
V4000 439.41h./sa.in. | 302.91b./sq.in.

| @ Difference in compression pressure among

eylinders should be within 10%.

Servicing (2)

Distortion of cylinder

head surface

® Allowable limit

___52_200 + 0,03mm
52600 + D.o(}’?iﬂ.
D3000

— 1, 0.05mm
V4000L + 0.0020in.
V4000
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Tools and test instruments

Procedure

Remarks

2)

1) Warm up the engine.

2) Remove the air cleaner and the nozzle
holders from all the cylinders.

3) Attach a compression tester to the cylin-
der to be measured,

4) Run the engine with the starter at 200
to 300 rpm and read constant maximum
on the tester, Execute test at least twice.
(Run the engine for 5 to 10 seconds for
each test.)

e For the test, use a fully charged battery
and the specified valve clearance.

e |f the compression pressure is below the
given allowable limit, pour a small
amount of oil through the nozzle holder
hole and test again.

® Judgment.

If the pressure recovers tostandard level,

inadequate pressure may be caused by

wear or adhesion of the piston rings.

Check the related points.

2) If the pressure does not recover, cylinder
head or valve problems may be the cause.
Check the related points.

3) If the compression differs more than
10% among the cylinders, trace the cause
of pressure variation and take corrective
measures.

—_

Surface grinder (DS

sl&

1) Clean the surface of the cylinder head.

2) Place a straight edge on each of the
cylinder head's four sides and two di-
agonally as shown at the right to check
the straightness of the surface.

3) Insert a feeler gauge between the straight
edge and the cylinder head surface.

4) The maximum thickness that can be in-
serted is the amount of distortion,

) If the measurement exceeds the allowa-
ble limit, correct with a surface grinder.

@ Do not place the straight edge on the
combustion chamber or the sleeves.

Fig. 11 How to check cylinder head surface
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ftam Location Reference valua
Servicing (3) ¢ Roference value
Valve seat width Width Angle
$2200 2.1mm o
52600 0.0827in,
D3000
2,510 3.26mm o
V4000L | 4 698410 0.1280in. | 455
V4000
Servicing (4) ® Refarance value
Valve recessing §2200 1.1 t0 1.3mm
52600 |0.0433100.0612in.
D3000 .
0.7to 1. 1mm
VA4000L | 6.0276 160.0433in.
V4000
Servicing (5) :
i Allowable
Stem guide clearance Faferanaevalue | 1l
§2200 0,04 t0 0.07mm
52600 | 0.0016100.0028in,
0.1mm
03000 7
/40000 ] 0-026 10 0.065mm 0.0038in.
0.0010100.0022in,
V4000




Tools and test instruments

Procedure

Remarks

s B} o 45:
[45;,5; r#_l-
15 ‘Red lead
657 10 76"

[ e

Compound

1) Clean the valve seat surface.

2) Measure the width of the valve seat using
a set of vernier calipers.

3) Apply red lead on the valve face to
check if the valve seat is not scratched
or dented,

® To correct the valve seat width using a
valve seat cutter, follow these steps:

1) Use a cutter suitable for the valve guide
and the valve seat.

2) Grind off the front surface of the valve
seat with a 15° cutter, since it becomes
wider than before.

3) Grind off the rear surface of the valve
seat with a 65° to 75° cutter to finish it
to the reference value,

4) Reface the valve,

Fig.12 How to repair the valve seat

. Width of valve
contact surface

" Uncorrectad surface
of valve seat

Correctod surface -
of valve sent

§2200 D3000, V4000L
52600 V4000
A 45° cutter 45.5° cutter
B N 16° cutter _
c 65° 10 75" cutter

L

1) Clean the face of the valve.
2) Measure the recessing with a depth gauge.

® |f a valve seat is corrected many times,
the valve seat will recede in deeply and
the valve spring will stretch and lose its
tension. When the valve recessing is 1
mm (0.0394 in.) or more larger than the
reference value, place a washer of ap-
propriate thickness inside the spring.

1

1) Remove carbon from the valve guide.

2) After making sure that the valve stem is
straight, insert the valve into the valve
guide.

3) Measure the stem guide clearance with a
dial gauge.

4) If the measurement exceeds the allowa-
ble limit, replace the stem guide and the
valve.
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Item

Location .

Reforence value

Servicing (6)
Free length of valve spring

# Referance value

§2200 41.7 to 42.2mm
82600 | 1.6417 to 1.6614 in.
D3000
65.5mm
 VA0OOL. | 2.6787in.
V4000

Servicing (7)

Valve spring squareness

® Allowable limit
3% or less

Servicing (8)
Valve spring tension

o Rafarance value

[Euna

$2200 117.7N./36.16mm
l— 12kat/35.16mm
§2600 26.51b./1.3838in.
| 03000 | 313.8N./4130 Bmm
V4000L 32kgff4110,5mm

70.61b./1.6142:0.0197in,

e Allowabla limit

$2200

100.0M./35.16mm

52600

10.2 kgf/35.16mm
22 51b./1.3839in.
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Tools and test instruments

Procedure

Remarks

rr—

1) Measure the spring with a set of vernier
calipers.

2) Replaceitifit is not within the reference
value,

||

1) Put the spring on a surface plate, place a
square on the side of the spring, and
check to see if the entire side is in con-
tact with the square,

2) Rotate the spring and measure the maxi-
mum B. (See the illustration at right.)

3) The flat surface at the end of the spring
coil must exceed the full circumference
by two-thirds.

4) Check the entire surface of the spring
for scratches,

5) If the measurement exceeds the allowa-
ble limit, replace the valve spring.

@ Squareness of a spring is expressed by B
in relation to A, where A is the free
length of the spring which is placed on
a surface plate and B is the distance be-
tween the top of the spring and the
vertical line. (See the illustration below.)

Fig. 13 How to measure squareness of valve
spring

1) Place the spring on a tester and compress
it to the same degree that it is actually
compressed in the engine.

2) Read the compression load on the gauge.

3) If the measurement exceeds the allowa-
ble limit, replace the valve spring.
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Itam

Location

Reference value

Servicing (9)

Oil clearance between rock-
er arm shaft and bushings

J"\m:w-\.r:l-j

Reference val o
L ue ble limit

52200 0,01 to U.D?r-nm 0.15mm

52600 | 0.0004 10 0,0028in.| 00059in.

D3000_J ; 016 10 0.052

K to 0.052mm |[0.12mm
VA4000L | 4'0006100,0020in, |0004 7in.
V4000

Servicing (10)
Top clearance

e Reference value

52200 0.7 to 0.9mm
82600 0.0276 to 0.0354in.

D3000
0.8 to 1,.0mm
| VA000L | 4 0315 10 0.0394in.
V4000

Servicing (11)
Valve clearance

+* Reference value
For either intake or axhaust valve
{when cool)

52200 | 0,18 10 0.22mm
52600 | 0.0071t00.0087in,

' D3000
V4000L |
V4000

-048mm)), .Syl
0.0 e 2 G??




Tools and test instruments

Procadure

Remarks

T‘ 1) Measure the inside diameter of the rock- 0.D. of rocker arm | 1.D. of rocker arm
er arm bushings. shaft bushing
_J_L_._ 2) Measure the outside diameter of rocker 52200 |13973t013.984mm | 1400210 14.043mm
arm shaft and then calculate the clear- gy [(ERUrIpRoAEn. [UBIRIDRRR D,
%S, 17.982 to 18,000 18.016 to 18.034
o mm (s ] mm
3) If the measurement exceeds the allowa- VA000L| 5 7080100.70871n. | 0.7083 t0 0.7100in,
ble limit, replace. ko
P cm— 1) Remove the nozzle holder. Thickness of gaskat [Thickness of gasket
Fuse 2} Lower the piston in the cylinder to be when new shim
measured $2200 11,46mm 0.15mm
. " grommet !

3) Insert a high-quality fuse from the noz- §2600 |0.0671in. o
zle holder hole, Be careful not to let the O s 0.20mm
fuse touch the valve surface, V4000L |5 153040.003 1 in. 0.0079in.

4) Rotate the engine with your hand. V4000

5) Take the fuse out carefully.

6) Measure the place where the fuse was
crushed with a set of vernier calipers.

7) If the measurement is not within the
reference value, adjust by inserting a
shim between the cylinder head and the
gasket.

12
O=u() 13

1) Measure the clearance with a feeler gauge
after aligning each cylinder with the top
dead center of compression.

2) Adjust them in the sequence of their
explosion:

B Sequence of explosions

$2200, 52600

D3000

V4000L, V4000

1-6+3>6>2->4
1523
123242

® Align the mark (TC) on the flywheel
with the timing check window of the
flywheel housing,

Fig. 14 Valve clearance

0,18 to 0,22mm

| o=

1\' A\ = —'l th}g’
- ?’:’ ; 'o?f 4000L,
== l

000}
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Itam

Location

Reference value

Servicing (12)
Adjustment of compression
release

(S2200, S2600)

e Reference value
0.750 10 1.125mm
0.0295 to 0.0443in.

Servicing (13)
Air cleaner element

» Reference value
Dry-type glement
Clean the eclement every 100 to 200
service hours,
Replace every 6 cleanings or every year,

Wet-type element

Check the oil level in the oil pan every
60 service hours.

Clean the element every 200 service
hours,

90




Tools and test instruments

Procedure

Remarks

—r TR
ﬂ&-m

1) Close the exhaust valve completely.

2) Remove the compression release window
cover from the head cover.

3) Pull the compression release lever.

4) Reduce the valve clearance to zero by
means of the compression release adjust-
ment bolt. Reach for the bolt through
the window. Then, screw in the bolt by
1 to 1.5 turns and tighten the lock nut.

® After adjustment, turn the crankshaft by
hand and check to see if the compression
release pushes the exhaust valve too
much so that the valve and the piston
are in contact with each other.

Fig. 15 Comprassion release adjustment

Compression release window cover

£
Comprassion position (% } yd [{;?‘imp::::::
VN et temd A position
A\ L

S & BN

TR

i
0.760 to 1.125mm
0.0295 to 0.0443in,

For a dry-type element

1) How to clean using compressed air:
Directly blow compressed air of less than
686.4 kPa. (7 kgf/cm?, 99.5 Ib./sq.in.)
from inside to outside.

2) How to clean using solution:
Add 1.5¢ (0.03 Ib,) Kubota genuine
element detergent to 1 liter (0.26 gal.)
water, Let the element soak in the solu-
tion for 15 minutes and then wash it
well in the solution. Rinse well in clean
water and dry.

For a wet-type element

1) Check the oil level in the oil pan and
check to see if the oil contains any dirt
every B0 service hours.

2) Clean the element in-kerosene every 200
service hours. When refitting the ele-
ment, apply oil to its surface.

e To remove dirt and dust, use compressed
air.
e To remove carbon and grease, use a
- solution.
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2. FUEL SYSTEM | |

Item Location Refarence value

Servicing (1)
Opening pressure of nozzle

o Reforence value

52200 :301 :k% 14.7 MPa.
A% kaffem?
52600 |4 990.8 1o 2,133.01b./sq.in.

D3000 22.3 to 22.6 MPa,
V4000L 230_9 kaf/cm?
vaoon |3.227.9 to 3,270.6b./sq.in,

Servicing (2)
Fuel tightness of nozzle
valve seat

# Reference valua

When the pressure is 980.6
52200 | \pa, (10kgt/cm?, 142216/
sa.in.) lowar thlan the open-
ing prossure, the valve seat

52600 must be oil-tight,

03000 |When the pressura is 16,2 10
10,2MPa(155to 104 kgffem?,
vAOOOL |2,204.1 to 1,478.91b./sq.in.),
tho wvalve seat must be oil-
V4000 |[tight for G seconds or maora,
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Tools and test instruments

Procedure

Remarks

¥

1) Move the tester handle up and down to
prime fuel, Measure the pressure of fuel
gushing out from the nozzle tip.

2) If the measurement is not within the
reference value, adjust with the adjust-
ment washer inside the nozzle holder,
(See page 34 and 66) An increase of
every 0.1 mm (0.0039 in.) of washer
thickness causes an approximate 980.6
kPa. (10 kgf/cm?, 142.2 Ib./sq.in.) in-
crease in fuel injection pressure,

® Be careful not to come into direct con-
tact with the injected fumes.
The fumes destroy any cells they may
touch. They may also cause blood
poisoning.

§2200, S2600

1) Apply a pressure 980.6 kPa. (10 kgf/ecm?,
142.2 Ib./sq.in.) lower than the opening
pressure.

2) After keeping the nozzle under this
pressure for 10 seconds, check to see if
fuel leaks from the nozzle valve seat,

3) If fuel should leak, replace the nozzle
piece,

D3000, V4000L, V4000

1) Apply a pressure of 15.2 to 10.2 MPa,
(155 to 104 kgf/cm?, 2204.1 to 1478.9
Ib./sa.in.).

2) After keeping the nozzle under this
pressure for 6 or more seconds, check to
see if fuel leaks from the nozzle valve
seat.

3) If fuel should leak, replace the nozzle
piece.
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Itam

Location

Reference value

Servicing (3)
Shape of fumes across
nozzle tip

Servicing (4)

Fuel tightness of fuel injec-

tion pump plunger
{S2200, S2600)

e Reference value
8 seconds or more

s Allowable limit
4 seconds or less

Servicing (5)

Fuel tightness of fuel injec-
tion pump delivery valve
(52200, S2600)

e Reference value
10 seconds or more

o Allowable limit
5 seconds or less




Tools and test instruments

Procadure

Remarks

5

1) Attach the nozzle to a nozzle tester and
shoot it in the air, Check the shape of
the fumes.

2} If the shape is not acceptable, replace
the nozzle piece,

o

1) Attach a pressure gauge to the pump.

2) Rotate the flywheel to increase the
pressure to 58.8 MPa. (600 kgf/cm?,
8532 Ib./sq.in.).

3) Align the plunger with the top dead
center. .

4) Measure the time needed to decrease the
initial pressure from 58.8 MPa. to 49.0
MPa. {600 kgffcm? to 50O kgf/cm?,
8532 Ib./sq.in. to 7110 Ib./sq.in.)

§) If the measurement is not acceptable,
replace the pump element. In this case,
ask a repair shop to do the replacement.
Be sure to give them adjustment refer-
ence data on the fuel injection pump.
{Shown right)

= Adjustment of injection

| injec:
S;\:::Irgntrf'f'}‘ Speed (rpm) ﬁgﬂrﬂ::ﬂgf;;?}}ec Allowance (mm? 13
9 1,400 . 23+15 + 1.5 or less
. 1,400 185+175 + 3.8 or less
- 1,400 185+ 7.5 + 3.8 or less
01035 1,400 o2l

.1: Travel distance from non-injecting point of control rack

+2: Zoro opening prassure and

no injection

+3: Allowance on the basis of standard cylinder

® Adjustment reference data of fuel injec-
tion pump

m Test Conditions
NOZZIB. e st .ND-DN125D12
Opening pressure... 140 kg/em?
Pipe .......... Bmm in diameter x 2mm in

diameter x 600mm

Fuel feed pressure...0.03 kg/cm?

Cam profile ........... See Fig. 16 below.
Prestroke ............... 2.2%0.0bmm
Test fuel ...ocvivnninne Diesel No.2 light oil

Fig.16 Profile of fuel pump cam

NI

Tl -
282002
Y

Base circle

O

1) Attach a pressure gauge to the pump.

2) Rotate the flywheel to increase the
pressure to 9.8 MPa, (100 kgf/cm?, 1,422
Ib./sq.in.).

3) Align the plunger with the bottom dead
center.

4) Measure the time needed to decrease the
initial pressure from 9.8 MPa. to 490.3
kPa. (100 kgf/ecm? to 5 kgf/em?, 1,422
Ib./sq.in. to 71.1 Ib./sq.in.)

5) If the measurement is not acceptable,
replace the delivery valve,
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Itam

Location

Reference valua

Servicing (6)
Injection timing

® Reference value

152200 | g0 10 26° bat 'ruc_|
52600 2 a8
D3000 )

V4000L 14% before TDC

Servicing (7)
Replacing fuel filter
{$2200, S2600, D3000),
fuel filter 1

{V4000L, V4000)

s Reference value
Replace every 400 service hours,
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Tools and test instruments

Procedure

Remarks

=Y
L]

1) Start and run the engine at idle.

2) Attach a timing light to the injection
pipe.

3) Check tosee if the timing check window
of the clutch housing is aligned with the
F1 mark on the flywheel.

4) If timing of the fuel injection is off,
adjust as follows:

52200, S2600

Use shims. Each shim changes the crank
angle by about 1.5°,

D3000, V4000L, V4000

Adjust by changing the fuel injection
pump mounting angle,

Fig. 17 How to adjust the injection timing

@@I 0 Injection timing
i

" adjusting shim

14

$2200, $2600

1) Remove the filter with a filter wrench,
Replace with a new one.

2} Apply a thin film of fuel to the packing
and refit the filter by tightening well by
hand.

D3000, V4000L, V4000

1) Disassemble the fuel filter and replace
the element inside with a new one.
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Item

Location

Roforonce value
i

Servicing (8)
Replacing fuel filter 2
(V4000L, V4000)

Fuel filter 2

s Reference value

Replace every 800 service hours.

3. TIMING GEARS AND CAMSHAFT

Item

Location

Reference value

Servicing (1)
Oil clearance of camshaft

Reference value ;’\ﬂo_wa_-

hle limit

$2200 |0.060100.091mm |0.15mm
$2600 | 0.0020100.0036in. [0.0059in.

D3000
V4000L
V4000

0.060100.149mm
0.0024 100.0059in.

Servicing (2)

Camshaft alignment

» Allowabla limit
0.08mm
0.0031in.
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Tools and test instruments

Procedure Remarks
r R 1) Disassemble the fuel filter and replace
the element inside with a new one,
Tools and test instruments Procedure Remarks

P
@

1) Measure the camshaft bearing in the
crankcase with a caliper gauge. .

2) Measure the camshaft journal with an-

outside micrometer. Calculate the clear-
ance.

3) If the measurement exceeds the allowa-
ble limit, replace the bearing or the
camshaft,

$2200, S2600
0.D. of camshaft 39,934 to 39,960mm
_bearing journal 1.6722 to 1,5728in,
|,D. of camshaft 40,000 to 40,026mm
. bearing 1.6748 to 1.5768in.
D3000, V4000L, V4000
0.D. of camshaft 1 50 921 to 50,940mm
bearing journal .0048 to 2.0056in,
2 | 60.421 to 60,440mm
1.9851 to 1,9858in,
3 | 49,934 to 49,950mm
1.9660 to 1.9665in.
I.D. of camshaft 1 | 51,000 to 51,070mm
bearing 2,0079 to 2.0106In.
2 | 50,500 to 50.670mm
1.9882 to 1.9908in.
3 | 50.010 to 50,080mm

1.9689 to 1.9717in.

Ly

DN

1) Slightly put the camshaft on V blocks.

2) Attach a dial gauge to the journal,

3) While slowly rotating the camshaft, read
the dial gauge. The camshaft flexure is
half of the reading.

4) If the measurement exceeds the allowa-
ble limit, replace the camshaft.
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Item

Location

Refarence value

Servicing (3)
Cam heights of intake and
exhaust

Reference value

Allowable limit

52200

_S_ZB 00

V4000

33.36mm
1.3134in.

41,50mm

Cam height ol intake 1.6339in.

Cam height of exhaust ?%gzgmm

33.31mm
1.3114in.

R .4.1-.-45:11:\'1
Cam height of intake 1.6319in.

Cam height of exhaust ':g*;;éﬂm

-

Servicing (4)
Gear backlash

Reference valua Qllsl?ivr?it
52200 0.041 to 0.1165mm
S2600 0.0016t00.0045in.
= 0.3mm |
D3000 0.0118in,

[VaoooL |
V4000

0.044 to 0,139 mm
0.0017t00.0055in,
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Tools and test instruments

Procedure

Remarks

T

DADA

1) Measure the height of the cam at its
highest point with a micrometer.

2) If the measurement exceeds the allowa-
ble limit, replace the camshaft,

Fig. 18 Cam height measuring points

Cam helght

|

{

i
—¥

I

1) Install a lever-type indicator between
the gear teeth,

2) Clamp one gear, rotate the other, and
measure the backlash.

3) If the measurement exceeds the allowa-
ble limit, replace.
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4. LUBRICATING SYSTEM L |

Item Location Reference value

Servicing (1)
Qil pressure

At rated engine speed

Allowable At idling speed
\\ Reference value | |, oy
N 08.1kPa(1.0kgf/cm?,14.2Ib./5q.in.)
w40 29;1‘& t:‘?kP or more (at 600rpm)
B a. e
$2600 | 3.0104.5kgf/em?

D3000 |42.7 to )
v gOOL 64.01b./sq.in. 245.2kPa.
s 2.5kgffem? 49.0kPa.{0.5kgffem?, 7.1 Ib./sq.in.}

29;9-22.‘2%%‘ 35.61b./sq.in.| or more {at 500rpm)

V4000 |3.0tod.0kgffem?
42,7 10
56.91b./sq.in.

Servicing (2)
Replacing oil filter

® Reference value
Replace every 150 service hours
(82200, 52600).
Replace every 450 service hours
(D3000, V4000L, V4000).




Tools and test instruments

Procedure

Remarks

)
?

1) Remove the oil switch and attach a
pressure gauge,

2) Start the engine. Measure the oil pres-
sure both at idling and at the rated
speed.

3) If the measurement is not within the
reference value, check the oil pump,
oilways, oil clearances and pressure regu-
lating valve.

(When measuring)

® Supply the specified amount of recom-
mended oil,

® The oil filter must not be clogged or
broken,

§2200, 82600
1) Disassemble the oil filter and replace the
element and the O-ring with new ones.

D3000, V4000L, V4000
1) Remove the oil filter by turning it with
your hand, and replace with a new one,
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Item

Location

Rafarance valua

Servicing (3)
Qil pump
(1) Trochoid pump
(S2200, $2600)
i) Rotor lobe clearance

® Roference value
0.10 to 0.16mm .
0.0039 1o 0.0063in.

o Allowable limit
0.2mm
0,0079in,

Servicing
ii) Radial clearance be-
tween outer rotor and

» Reference value
0.11 to 0.18mm
0.0043 to 0,0071in,

e Allowable limit

pump body 0.25mm
0.,0098in,
rvici e Referance valua
e g 0.054 ta 0.162mm

(2) Gear pump

(D3000, V4000L, V4000) |
i) Gear backlash of oil pump

0.0021 to 0.0064in,

Servicing

ii) Radial clearance between

gears and pump body

¢ Referonce value '
0.030 to 0.084mm
0.0012 to 0.0033in.
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Tools and test instruments

Procedure

Remarks

¥

1) Insert a feeler gauge into the gap be-
tween the inner and outer rotors and
measure the clearance,

2) If the measurement exceeds the allowa-
ble limit, replace,

1) Insert a feeler gauge into the gap be-
tween the oil pump body and the outer
rotor and measure the clearance,

2) If the measurement exceeds the allowa-
ble limit, replace.

1) Insert a feeler gauge into the gap be-
tween the gears and measure the back-
lash,

2) If the measurement is not within the
reference value, replace.

1) Insert a feeler gauge into the gap be-
tween the pump body and the gear and
measure the clearance.

2) If the measurement is not within the
reference value, replace,
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Item

Location

Reference value

Servicing

iii) End clearance between
gears and cover

o Raference value
0,025 ta 0.089mm
0,0010 to 0.0035in.
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Tools and test instruments

Procedure

Remarks

[ <

1) Paste a press gauge to the surface of the
gear with grease.

2) Attach the cover.

3) Gently remove the cover. Measure the
clearance by placing the gauge (paper)
on the press gauge where it is crushed,

4) If the measurement is not within the
reference value, replace,
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5. PISTONS AND CONNECTING RODS |

Item Location Reference value

Allowa-
bile limit

230001023013mm | 23053mm
0.9066 10 0.9060in, |0.9076in.

Ser_wctf:g (1) Reference volue
Inside diameter of piston

bosses

33.9931034000mm | 34.04mm
1.3383 10 1.3386in. | 1.3402in.

Sawmmg {2] Reference value au?mﬂ

Clearance between piston pin N 550 - :
; ) : 0.014 to 0.038mm
and small end bushing s | 2600 | 00006100.0015in, e
e Asmm |
03000 00059in.

0.015 to 0.029mm
V4000L } 4 9006100001 tin.
V4000

52200, 52600

Allowa-
ble limit

Servicing (3)
Piston ring gaps

‘\\ Reference value

~

Top ring 0.30 to 0.45mm
Second ring| 001181000177in.| 1 26mm
—_— 0.25 to 0.40mm | 00492in,
Oilring  1960981000157in.
D3000, V4000L, V4000

T Allowa-
T eference v i
s R alue ble limit

Top ring  |0,40 10 0.60mm
Second ring | 00167 t000236in. | 1 5mm

i 0.25 © 0.50mm | 0-0591in.
Oilring 156098 1000197in.




Tools and test instruments

Procedure

Romarks
Jl—.- 1) Measure the piston bosses with an inside
micrometer,
2) If the measurement exceeds the allowa-
ble limit, replace.
U-' 1) Measure the piston pin with an outside S 0.D. of piston| 1.D. of connecting rod
micrometer. - pin small end bushing
| — 2) Measure the inside diameter of connect- $2200 ?3ég°g1ti°mm 23.025 to 23,040mm
ing rod small end bushing with an inside 0.9056 to
* 0.9065 to 0,9071in.
micrometer. Calculate the clearance, s 0.90859 in,
3) If the measurement exceeds the allowa- s 3353339};’mm 34,005 to0 34.012mm
ble limit, replace, VA000L |4 3379 10 ;
V000 1 13385, | 1:3388 to 1.3391 in.

1) Put the piston ring in the cylinder,

2) Turn the piston upside down and push
the ring into the cylinder with the piston
head.

3) Insert a feeler gauge into the piston ring
gap.

4) If the measurement exceeds the allowa-
ble limit, replace.

® Measure the piston ring gap at the point
of the minimum inside diameter of the
cylinder liner.
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Lacation Reference value

Item

52200, 52600
———___ | Reference value

~ 10.09310.120mm
Second ring| 4537 100004 7in.

il i 0.0200.062mm
veag 00008 100.0020in.

D3000, V4000L, V4000

Servicing (4)
Side clearance of ring in
groove

T Reference value

. 0.088100.125mm
Top ring | 00351000049in,

. 10,050 100.082mm
Second ring| 500 100,003 2in.

i 0.040100.072mm
Oil ring | 5001610 0.0028in.

¢ Reoference value

Servicing (5) ’ & OB
Connecting rod alignment 0.0008in,
» Allowahle limit
0.06mm
0.0020in,
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Tools and test instruments

Procedure

Remarks

¥

1) Remove the piston ring from the piston.

2) Place the ring in its groove as is shown
at left, and measure the clearance,

3) if the measurement is not within the
reference value, replace the ring.

® Ag the top ring for $2200, S$2600 is a
keystone type, it cannot be measured by
this method.

€

1) Remove the connecting rod crank pin
metal, and tighten the rod bolts,

2) Attach the connecting rod to a connect-
ing rod aligner,

3) Place the gauge on the piston pin.
Measure the gap between the pin of the
gauge and the flat surface of the aligner,

4) |f the measurement exceeds the allowa-
ble limit, replace.

® Because the inside diameter of the con-
necting rod small end bushing is used as
the basis for this check, be sure if it is
not worn beforehand,

1




6. CRANKSHAFT.

Reforence value

Item Location
Lot » Reference value
Servicing “.} 0.02mm
Crankshaft alignment 0.0008in.
e Allowable limit
0.08mm
0.0031in.

Servicing (2)
Qil clearance between crank
shaft journal and bearing 1

® Raferance value
0.040 to 0.118mm
0.0016 to 0.0046in,

* Allowable limit

§2200, 52600)

(2200, $2600) 0 50m8in,
Servicing {3} e Reference value -A”U.w_a.‘—l
L i . ble limit !
Qil clearance between crank- .s_2200\ — R
i 040 to 0.104mm
shaft journals an'd bearings 576500 | 0.0016 10 0.0041 in
{crankshaft bearing 2 for 03000 | ——————1 0.2mm
0.044 10 0.105mm | 0-0079in. |

V4000L % i
0.0017t00.0041in,
[Vaooo e




Tools and test instruments

Procedure Remarks
1) Place V blocks on the surface plate, and
I q) support the journals at both ends of the
crankshaft on the V blocks.
[==r==] 2) Attach adial gauge to the central journal.
3) Read the dial gauge while rotating the
Mm crankshaft slowly. Crankshaft flexure is
half of the reading.
4) If the reading exceeds the allowable
limit, replace,
41—_ 1) Measure the crankshaft journal (on the 0.D. of crank- | 1.D. of crankshaft
side of the crankshaft bearing 1) with shaft journal | bearing 1
U an outside micrometer, 52200 51551'?34}?".““ 515%?3;;3’,,,,"
2) Measure the crankshaft bearing with an 2.0441 to 2.0465 to
S$2600 2.0449in, 2.0488in.

inside micrometer. Calculate the clear-
ance,

3) If the measurement exceeds the allowa-
ble limit, replace,

a o

I9

1) Paste a press gauge on the crankshaft
bearing with grease,

2) Tighten the crankshaft bearing case onto
the crankshaft journal to the specified
torque. (29.4 to 34.3 N-m. (3.0 to 3.6
kgf-m., 21.7 to 256.3 Ib.ft.) for S2200,
$2600 or 176.6 to 186.3 N-m. (18 to 19
kgf-m., 130.2 to 137.4 Ib.ft.) for D3000,
V4000L, V4000),

3) Remove the bearing case gently and
measure the depression of the press

- gauge with a sheet of gauge (paper).

ble limit, replace. i, S

Rl

" 4) If:the measurement exceeds. the allowa- |-

(When measuring)

(1) When tightening, fasten the crankshaft
so that it does not turn.

(2) Do not insert the press gauge into the
crank pin holes.

0.D. af crank- | 1.D. of crankshaft
shaft journal bearing
51.921 to 51,980 to
62200 §1.940mm £2.025mm
2.0441 to 2.0465 to
§2600 2.04491n, 2,0482in.
75.977 1o 76.034 to
. \Df:gggL 76.990mm |  76.082mm
A co 1 2991210 2.9935t0
 [vaooo | "2.9917in: 2.9964 in.

13




Item

Location

Reference value

Servicing (4)
Qil clearance between crank
pins and crank pin bearings

‘-\\ Relerence value

52200 | 0.035 t0 0.093mm
; —10.0014100,0037in.

V4000L |

0.030 to 0.082mm
0,0012100.0032in.
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Tools and test instruments

Procedure

Remarks

| et

m
or i
U

3

—

4

—

1) Paste a press gauge onto the crank pin

bearing with grease.

Tighten the connecting rod onto the
crank pin to the specified torque, (36.3
to 41.2 N-m, (3.7 to 4.2 kgfm., 26.8 to
30.4 Ib.ft.) for $2200, S2600 or 98.1 to
107.9 N'm. (10 to 11 kgf-m., 72.3 to
79.6 |b.ft.) for D3000, V4000L, V4000)
Remove the large end-cap gently, and
measure the depression of the press
gauge with a sheet of gauge (paper).

If standard-sized bearings cannot be
used due to excessive wear on the crank

{When mesuring)

1) When tightening, fasten the crankshaftso

that it does not turn,

2) Do not insert the press gauge into the

crank pin holes.

Fig. 19 Crank pin measuring points

pin, use undersized bearings, When using 03000 $2200
undersized bearings, follow the direc- VA 82600
: V4000
tions below:
(1) Cut the corner radius of the crank = 0.D. of crank é.n. 1cn‘ crank pin
in preci 3, t 0. o™ L aaring
P P iy 1o SR 0.2 mm 52200 43,959 to 44,010 to
(0.1378R + 0.0079 in.) for $2200, 43.975mm 44,052mm
§2600 or 4.0R 0.2 mm (0.1575R s2600 | 13000 A
+ 0.0079 in.) for D3000, V4000L, D3000 63.977 o 64.020 10
V4000, VA000L 63.990mm 64,069mm
. 2 2518810 2.5205 to
(2) Be sure to chamfer the oil hole cir- V4000 2.5193in, 2,6220in,
cumference with an oil stone.
(3) The crank pin must be fine-finished
to higher than VWV (0.4S).
Fig. 20 Crank pin for undersized bearing
3,5R£0,2mm
0.1378R£0.0079in. (52200, $2600)
4.0R£0.2mm
0.1675R £0.0079in, (D3000, V4000L, V4000)
Oil hola must be 1 to 1,5R. {(0.0394 to 0.0691R)
3.6R:0.2mm
0.1378R £0.0079In. (2200, $2600)
4,0R£0.2mm
0.1575R10,0079in, (D3000, V4000L, V4000)
e $2200, 52600 D3000, V4000L, V4000
Size 020mm | 0.40mm 0.26mm 0.50mm 0.756mm
’ 0.0079in. 0.0167in. 0.0098in. 0.0197in, 0.0295in.
Code number 16221-2297-1 15221-2298-1 16451-2297-1 16461-2298-1 15451-2299-1
Part name Crank pin bearing | Crank pin bearing | Crank pin bearing | Crank pin bearing | Crank pin bearing
0:20 minus 0.40 rgilms 025 050 078
~0.025 ~0.025 . _ —0.010 =z —0.010 —0.010
0.D. of crank pin 3810y oar G43.616 ~)qy | #63.7505 _ o053 | 963.505 _g 095 ¢63.2505 _ 4 673
1.7228t01.7234in. | 1.7149t01.71561n. | 2.5089102.5094in.| 2,4991 102.4996in.| 2.4893102.4898in.
Metal grademark|  0.20US 0.40Us 0.25US 0.50Us 0.75Us
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Itam Location Rafarance vealue

Ser\ricing {5} & » Aefoerence value

End play of crankshaft $2200 | 0,15 to 0.31mm

52600 |0.0059t00.0122in,

D3000 5332
0.0821t00.332mm
V4000L | 5'0032160.013 1in.

V4000
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Tools and test instruments

Procedure

Remarks

Ie

1) Move the crankshaft to the crank gear
side,

2) Attach a dial gauge to the crankshaft.

3) Push the crankshaft toward the flywheel
and measure the clearance,

4) If the measurement is not within the

reference value, replace the side metal.

® When replacing the side metal, pay at-
tention to the direction of the metal's
oil grooves. (See page 51 and 79)
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7. CYLINDER LINERS

Item Location Reference value

Servicing (1) Reference value ?iltl.‘::;f”
Wear of cylinder tiners 1 ST Siddiiiodbill
76+ 019
2.9921 t02.9929in.
e oTe — 14015
$82+9 o

3.2283103.2291in.| 10,0059
in.

105 *g-1#
4.1339104.1346in.
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Tools and test instruments

Procedure

Remarks

L)

1) Set a cylinder gauge and adjust it to the
reference value of the cylinder liner with
an outside micrometer,

2) To find out the maximum wear, measure
the diameters at six points on the cylin-
der liner with the cylinder gauge, as
shown below.

Fig. 21 Measuring points of cylinder liner

a) Right-angle to
the piston pin

b) Parallel to the

pistan pin

1) Top

2) Middle
3) Bottom (Skirt)

Finish dimensions of cylinder liner

® When the cylinder liner is worn beyond
the allowable limit, bore and hone it by
0.5 mm (0.0197 in,) for S2200, $2600
or 0.2mm (0.0079 in.), 0.4 mm (0,0157
in.), 0.6 mm (0.0236 in.) for D3000,
V4000L, V4000,

1) For the finish dimensions of the cylinder
liners, refer to the table below.

2) Use oversized pistons and piston rings
for the cylinder liners which have been
bored and honed to oversizes. (Refer to
the table below).

® When oversized cylinder liners are worn
beyond the allowable limit, replace and
hone new ones,

@ 76.5 *3.0 19
2400 3.0118 to 3.0126in,
$B2.61501°
S2800 3.2480 to 3,2488in,
¢ 1062518
4.1417 to 4.1488in,
D300
woogt. $108.445:"?
\Vanon 4,1496 to 4,1567in,
¢1066*3 1"
4.1676 to 4.16461n,

Hone ta 1,2 to 2uR max,
VA

Oversized pistons and piston rings

Oversize Part name Code number Mark
0.6\ Piston 05 16221-2191-1 050 5 (cut)
$2200 0.0197in. Piston ring 05 assy 16221-2109-1 050 S (cut)
0.6mm Piston06 15201-2191-1 050 5 (cut)
62600 0.0197in. Piston ring 05 assy 15201-2109-1 050 S (cut)
. stamped by
0.2mm Piston 02 16451-2190-1 0802 ([ ' Hatible ink!
QSR Piston ring 02 assy 164561-2109-1 20 (cut)
03000 0.4mm Piston 04 1545121911 pso4 (ramped by |
V4000L 0.0157in.
V4000 Piston ring 04 assy 15461-2110-1 40 {cut)
db
0.6mm Piston 06 15451-2192-1 0306 (3 T
fiozadin; Piston ring 06 assy 16451.2120-1 60 (cut)
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8. COOLING SYSTEM |

ltem Location Reference value
Servicing (1) ® Refarance value
i 3 S Water tight at the specified pressure.

Water tightness of radiator ~Zi ater tight a p p
Servicing (2) e Referonce value

{ Pressure should drop by 29.4kPa. (0.3
Opening pressure of koffcm?, 4.3Ib./sq.in.) or less in 10
radiator cap. seconds.
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Tools and test instruments

Procedure

Remarks

1) Pour the specified amount of water into
the radiator.

2) Warm up the engine.

3) Attach a radiator tester. Increase to the
specified pressure,

4) Check to see if water leaks from any
part.

® Test pressure

52200 176.5 kPa, ,
1.8 kgf/ecm
52600 26.6 Ib./sq.in.
i 147.1 kPa,
V4000L 1.5 kgf fem?
V4000 21.3 Ib./sq.in.

1) Attach a radiator tester to the radiator
cap.

2) Apply the specified pressure 88.3 kPa.
(0.9 kgf/em?, 12.8 Ib./sq.in,),

3) Check to see if the pressure drops by
29.4 kPa. (0.3 kgf/cm?, 4,3 Ib./sq.in.) or
more in 10 seconds,
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Item

Location

Roference value

Servicing (3)
Operating temperature of
thermostat

-

Temperature at which
thermostat should start
to open

Temperature at which
thermostat completely
opens

Distance of lift

§2200 82 + 1.5°C
52600 176.9°F to 182.3°F
a0y 79+ 15°C
VA000L | 494 6°F 10 176.9°F
V4000

95°C
203°F

Bmm

0.3150in.

Servicing (4)
Fan belt tension

Fan ;:n.lllla_'yr

Alternator
pulley

7 to 9mm
0.2756 to 0,3543in,

Fan drive pulley

e Refarence value
7 to 9mm
0.2756 to 0.3543in,
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Tools and test instruments

Procedure

Remarks

1} Put the thermostat and a thermometer
into hot water,

2) Check to see if the thermostat begins to
open at 79 to 82°C (174 to 180°F) and
completely opens around 95°C (203°F).

1) Check to see if the belt tension allows a
depression of the specified amount when
the belt is pressed down by a finger mid-
way between the fan drive pulley and
the alternator pulley.

2) Adjust the tension by moving the alter-
nator,

e Size of fan belts

s Ad4 1
§2600

D3000

V4000L MH48 2
V4000
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TROUBLE SHOOTING

A{Crankshaft does not tumD—

ENGINE DOES

NOT START.

_ No or small fuel injection
sounds.

—-CCrankshaft turns, )7

4{ Fuel injection sounds. )——*
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Reference

»|  Crankshaft and camshaft have seized up, Site
; ok - Piston and cylinder liner have seized up. ‘-}3
Moving parts have too much friction, BE053
»|  Bearings stuck together by oil. 707478
= Lubrication system is not working properly, 1?(2)5
—=|  Starter faulty. 332i
- Battery capacity is low or terminal loose. 3;?;
=  Fuel pipe broken. 36
Fuel supplv to Injecticn pump - Air enters fuel plpe thl’ough connection, 36
is insufficient. = . 96
ol = Fuel filter clogged. o8
B Fuel pump faulty. 40
£ Plunger has worn or seized up. 94
o Delivery valve spring broken. 94
- Delivery valve not completely oil-tight. 94
Injection pump does not send 12- Regulating valve has seized up. 40
out fuel.
= Metering valve has seized up. 40
= Rotor and plunger have worn or seized up. 40
o Transfer pump faulty, 40
=  Needle valve stuck. S;*SB
. 34,56
Fuel does not inject through = Nozzle spring broken. 92
injection nozzle. . Injection pressure maladjusted. 92
B Injection pipe mounting nut loose. g’;
Injection mistimed. —-—I Injection timing maladjusted. I BGJ
- Contact between intake/exhaust valve and seat not 84
o close enough,
3 38,60
- Intake/exhaust valve spring broken. 86
- Intake/exhaust valve stuck, 32'60
=i  Gasket faulty. 35,58
Compressed air leaks. = Tightening torque of cylinder head not enough. gg
=  Piston ring stuck. ‘;g
= Piston ring worn. 108
- Cylinder liner worn. 118
- Tightening torque of injection nozzle and glow plug not 34
enough, 56
Valve action timing is off. 4~I Valve clearance excessive. I 88 I
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Revolution not smooth
— .
at high speeds.

Eﬁg::lﬁgghﬁfl_r:\?-r Revolution irregular. ). =

] Revolution not smooth
at idle.
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Reference

—>{ Fuel filter clogged. 3
- Pipes broken or loose.
e Filter clogged. gg
Enad s not working properiv, = |nlet/outlet valve faulty. 40
» Diaphragm broken. 40
- Control link broken. 40
e Air in pump. 36
o Pump capacity fluctuates. 94
e Tappet roller and pin worn. 62
Injection pump not working | Delivery valve not completely oil-tight. 94
properly. . Regulating valve has seized up. 40
- Metering valve has seized up. 40
Rotor and plunger have worn or seized up. 40
=  Transfer pump faulty. 40
Manual retard device clogged. 40
Timing control device not working 1 Sall-yne ik valwstiors i
properly. — Piston scratched; functions improperly. 40
= Spring deformed or broken, 40
»{ Fuel leaks from timing control device, 40
Injection nozzle not working properly., 1 Fusl leaks from nozzle U 22
L—s| Fuel not injected properly. 94
— Governar spring deformed. 64
L=  Valve clearance incorrect. 88
= Injection pump or nozzle not working properly. 33
[ Each cylinder's compression pressure is different, 82
= Governor sleeve not sliding properly. 72
- Fork lever not working properly. 72
- Start spring deformed. 64
= Control rack not sliding properly. 62
Governor not functioning normally. = Thrust sleeve not sliding properly. 40
P Governor arm spring deformed or broken, 40
- Governor link deformed. 40
=1  |dling spring deformed. 40
Governor spring deformed. 40
dting malidiostad, . Idling regulator maladjusted.
| S Accelerator rod maladjusted.

127



ENGINE OUTPUT

INSUFFICIENT.

COLOR OF EXHAUST

FUMES NOT NORMAL.

Giow engine revolution. -

~

White or blue exhaust
e
fumes.

Black or dark gray exhau
fumes,

Dﬁ
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Reference

= Main moving parts are about to seize up. }}ﬁ
=  Engine overheated. :gg
e Injection mistimed. 96
=  Governor not functioning properly. 72
Filter clogged. gg
={  Pipes broken or loose. gg,as
—=—  Fuel supply insufficient, - Feed pump capacity insufficient. 40
5= Injection pump capacity insufficient. 94
- Nozzle needle valve worn, 32'56
. Compressed air leaks. 82
—=1  Compression pressure not enough.
Air cleaner clogged. 90
—»={  Piston ring stuck. ‘-’,‘;
. . . =  Piston ring worn. 108
—=1  Lubricant rises through piston gap.
= Excessive gap between cylinder liner and piston. 118
- Too much oil. 10
=i Injection delayed. 96
L Compression pressure insufficient. 82
o . Injection too early. 96
—={ Ipjection mistimed. _[:
Injection delayed. 96
—— - Plunger does not return completely because spring is 94
Fuel pump injection capacity S stuck or broken.
inconsistent. - Plunger worn 94
= Needle valve stuck. 3‘1‘,'56
s —==|  Nozzle spring broken, 33‘56
—=|  Nozzle does not inject fuel properly. 3466
=1 Too much carbon sticks to nozzle tip. 92’
faer Injection pressure insufficient, g;,se
= Compressed air leaks. 82
L—a{  Airinsufficient. £
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EXCESSIVE LUBRICANT

CONSUMPTION.

LUBRICANT

. INCREASES. '
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Reference

b= Excessive gap between piston and cylinder liner. 118
=]  Piston ring stuck, 44
76
»=| Piston ring worn. 108
Excessive gap between intake/exhaust valve and valve
o 84
stem.
e Valve stem seal broken, 60

- Oil leaks from defective packing.

Much fuel leaks from injection pump plunger. g4

Fuel in lubricant.
Much fuel leaks from fuel pump. 40

38

Crankcase cracked.

Gear oil in lubricant,

! Cylinder head gasket faulty.
Water in lubricant. ——[: L 9 Y 68

Hydraulic pump oil seal broken. I 224;]
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[I]. TRACTOR BODY
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DISASSEMBLY

1. 2-WHEEL DRIVE FRONT AXLE

Item Location

Bolts and nuts Tools

Disassembly (1)

Front wheels

!

Front wheel set bolt 24

-6

{When reassembling)

Disassembly (2)

24
Front wheel hubs

27

ZIh |

(When reassembling)

1

i

L
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Procedure

Remarks

1) Remove the front wheel,

{When reassembling)
® Tighten the front wheel mounting bolts to 196.1 to

245,2 N-m. (20 to 25 kgf-m., 144.7 to 180.8 Ib.ft.).

1} Remove the front wheel hub cover,

2) Remove the slotted nut,

3) Remove the front wheel hub,

4) Remove the bearing and the oil seal inside the hub,

(When reassembling)

Amount of grease for

Slotted nut tightening

Model front wheel hub torque
M4000, M4500 216.7 10 274.6 N-m.
M5500, ME5S00 | 80g (0.181b.) or more| 22 to 28 kgf-m.
| M7500 1569.1 to 202.51b.f1.
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Itemn

Location

Bolts and nuts

Tools

Disassembly (3)
Knuckel shafts

By M12x65
......... 1

(When reassembling)

o
. M16x65 O==O !’
Disassembly (4) n K: 22
Front axle support M12x40 (——c

—r
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Procedure

Remarks

1) Remove the knuckle arm.
2) Remove the knuckle shaft.

{(When reassembling)
® Tighten the knuckle arm bolts and nuts to 77.5 to 80.2
N-m. (7.9 to 9.2 kgf-m,, 57.1 to 66.5 Ib.ft.}.

Fig. 22 How to reassemble thrust collars 1 and 2

Knuckle shaft
thrust collar 2

Knuckle shaft
thrust collar 1

1) Remove the front bumper.
2) Remove the front axle support set bolts and draw out
the support by screwing in an M14 bolt,

(When reassembling)
Fig.23 Position of front axle support thrust washers

Front axle support ——
thrust washers
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2. 4-WHEEL DRIVE FRONT AXLE |

Item : ol e Loeationt e L T .| Bolts and nuts - Tools

Disassembly (1)
Front wheel case cover,
42T bevel gear

ZR mioxz8
I sl 12

) Ir.,ri_m

-”/.
._. '
[

{When reassembling)

Disassembly (2) M12x35 7
Separating bevel gear case . o

oa -
from front wheel case I Mledf{

.......... 6

(When reassembling)

1
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Procedure

Remarks

1) Remove the front wheel case cover and the 42T bevel
gear at the same time,

(When reassembling) .

® Make sure of the number of shims and O-rings of the
front wheel case cover,

® Tighten the front axle self-locking nuts to 274.6 to
313.8 N-m. (28 to 32 kgf-m., 202.5 to 231.5 Ib.ft.).

e Tighten the bevel gear set bolts to 103.0 to 117.7 N-m,
(10.5 to 12 kgf-m., 756.9 to 86.8 |b.ft.).

1) Remove the steering damper,

2} Remove the front wheel support.

3) Remove the bearing retainer,

4) Remove the self-locking nut,

5) Remaove the bearing case.

6) Tap the king pin on top, and remove the front wheel
case and the pin at the same time.

(When reassembling)
® Be careful about the installation direction of the oil
seals and the seal collars,

Fig.24

King pin

O-ring
Coller
Internal circlip

Front wheal
case

® Tighten the self-locking nut to 245.2 to 294.2 N-m. (26
to 30 kgf-m., 180.8 to 217.0 Ib.ft.).

e Tighten the slotted nut to 98.1 to 127.56 N-m. (10 10 13
kgf-m., 72.3 to 94.0 Ib.ft.).

e Reassemble the bearing case so that the drain plug is on
the side of the knuckle arm,

® Make sure of the number of shims and O-rings on the
bearing case,
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Itam

Location

Bolts and nuts

Tools

Disassembly (3) 12 10 O 17
Separating front axle sup- '
port from bevel gear case,
SR 1
Disassembly (4) M12x30 O 17
Front axle t g |
RIS WIRREY | [wzmo A, 17
.......... Q
Di;assembly. §5] 2= ax3s ® 17
Spiral bevel pinion shaft I s A ElAm==n
{When reassembling)
o
Disassembly (6) M12x30 10
Differential assembly @Q_ 14

17




Procedure

Remarks

1) Remaove the bevel gear case from the front axle support.

(When reassembling)

® Make sure of the number of shims and O-rings of the
front axle support,

e Be careful to reassemble the bevel pinions and the bevel
gears to the right positions; they are marked 'R" and
b i

1) Remove the damper bracket.
2} Remove the front axle support,

1) Remove the pinion bearing case and the pinion shaft as
an assembly.

(When reassembling)

® Tighten the spiral bevel pinion shaft nuts to 225.6 to
245.2 N-m. (23 to 25 kgf-m., 144.7 to 180.8 Ib.ft.).

® Make sure of the number of shims on the pinion bear-
ing case,

1) Remove the front differential case cover,
2) Remove the differential bearing case.
3) Remove the differential assembly.
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Item

Lacation

Bolts and nuts

Tools

Disassembly (8)

Pinion gear,

Disassembly (7) Special bolt 1
Differential lock shifter, |hGM “Wwids | 7 8 w
Spiral bevel gear [
Omm) 17
{When reassembling)
po—nt
=3 N

Differential side gears,
Washers
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Procedure Remarks

1) Remove the bearings on the right and left side of the (When reassembling)
differential case. ® Tighten the bolts to 103.0 to 117.7 N-m. {10.5 to 12
2} Remove the differential lock shifter. kgf-m., 75.9 to 86.8 Ib.ft.).

3) Remove the spiral bevel gear,

1) Push out the differential pinion shaft. {(When reassembling)
2) Remove the differential pinion gear. ® Be sure to reassemble the gears and the washers where
3). Remove the differential side gears. they were,
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Item Location Bolts and nuts Tools

Disassembly (1)
Clutch

1? M8x100 e
....... 12

{When reassembling)
-

+4

Disassembly (2)

Disassembling clutch

i) Attaching to main clutch
disassembly/assembly
tool

Disassembly
ii) Release lever




Procedure

Remarks

1) Mark the clutch cover and the flywheel.
2) Remove the clutch,

® When disassembling and reassembling the clutch, use a
clutch center tool, and take great care not to drop the
clutch disc and the pressure plate.

{When reassembling)

@ Tighten the clutch mounting bolts to 23.5to 27.5 N-m,
(2.5 to 2.8 kgf-m., 17.4 t0 20.3 Ib.ft.).

@ Tighten the bolts equally.

1) Mark the clutch cover and the pressure plate,
2) Attach the clutch to a main clutch disassembly/as-
sembly tool.

(When reassembling)

® Align the marks on the clutch cover and the pressure
plate to each other, and dynamic balance will be
achieved.

1} Remove the pin which fixes the release lever to the
clutch lever.
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Item Location Bolts and nuts Tools

Disassembly . Clutch cover-.( = "
iii) Clutch disc, . P ) |
Pressure plate = i
Diaphragm spring - : .
R . Clutch cover
2 | (PTO)

Clutch disc

—— Pressure plate

B Di#asserﬁbly (3)

Clutch release hub ® ia
w7
iy P

{When reassembling)

——

4. STEERING SYSTEM '

Item Location Bolts and nuts Tools

Disassembly (1)
Oil drainage




Procedure

Remarks

1) Loosen the three bolts gradually and equally, then
remove them.

2) Remove the clutch cover (PTO) and the pressure plate.
At the same time, remove the clutch disc, the clutch
cover, the diaphragm spring and the pressure plate in
that order,

(When reassembling)
® Before reassembly, apply a thin film of bearipg grease
to the following sliding surfaces:
(1) Between clutch cover and pressure plate (2 places),
(2) Between pressure plate and rod,
(3) Between release lever and clutch cover and release
lever and rod.

1) Remove the clutch control rod and the clutch pedal
rod,

2) Remove the wire locks and the set bolts of the clutch
release forks 1 and 2.

3) Draw out the clutch control lever and the control lever
shaft at the same time. Remove the clutch release
forks 1 and 2.

4) Remove the clutch release hub and the release coupling
at the same time.

B) Remove the bearing case.

(When reassembling)

@ Apply bearing grease to the clutch release hub.

® Tighten the clutch release fork set bolts to 176.5 to
196.1 N-m. (18 to 20 kgf-m., 130.2 to 144.7 Ib.ft.).

@ After tightening the fork set bolts, lock them with wire,

Pracadura

Remarks

1) Drain oil.

® Type and amount of oil

Gear oil SAE #80
0.3 liter (0,08 gal.)

Type
Amount
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Item Location Bolts and nuts Tools
Disassembly (2) c M28-+ 1 M, 14
Sector shaft A M28- 1 —

B Mmi0x25
| [ p
o«
{When reassembling)
| p |
Disassembly (3) /| \)10x25 A, 14

Steering shaft

y 0 :

= — -
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Procedure Remarks

1) Remove the pitman arm. (When reassembling) Alignment marks
2} Remove the side cover. e Align the alignment
3) Tap the sector shaft off, marks on the sector shaft

' and the pitman arm with

each other,

® Tighten the pitman arm
nut to 176.5 to 24b,2
N:m. (18 to 25 kgf-m.,
130,2 to 180.8 Ib.ft,),

1) Remove the rear cover. (When reassembling)
2) Remove the steering shaft, ® Make sure of the number of rear cover shims,
3) Remove the bearing outer ring with a bushing puller. e How to reassemble the steering gear box.
{1) Place the sector shaft in the gear box and turn it fully
to the right.

(2) Place the ball nut assembly in the gear box and engage
it with the sector gear.
(3) Be careful not to let the thrust bearing balls slip off

the outer ring.
\? Ball nut

Fig. 25
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Item Location Bolts and nuts Tools
Disassembly (1) _ Mex ?g A, 12
Speed change cover l -

Disassembly (2)
Shaft of aux. gear shift




Procedure

Remarks

1) Remove the speed change cover,

(When reassembling)
® |nstall the 1st/2nd shift lever, the 3rd/4th shift lever,
the reverse shift fark and aux. gear shift lever securely,

1) Remove the 17T gear.

2) Remove the bearing support by screwing two M8 bolts
in.

3) Remove the bearing with a special puller. Remove the
shaft of aux. gear shift and the gear.

4) Remove the 23T gear.

5) Remove the 20-40T gears, aux. gear shift rod 2 and the
aux. gear shift fork at the same time,

Fig.26 Shaft of aux. gear shift

— Thrust collar 4
Collar

Shifter -

/ E __-Ball bearing
| [ - "[-;-..--!?T gear
/e ‘ IJII_IJE:--ExternaI cirelip
++ Shaft of aux,
gear shift

External circlip_

-"\\!nner ring
“Needle bearing
" 43T gear
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Itam

Location

Bolts and nuts

Tools

Disassembly (3)
1st shaft

12

*TETIA

50

(When reassembling)

Disassembly (4)
Counter shaft

{When reassembling)

L] ==
Disassembly (5) ® 1
Reverse idler shaft @
() —

-
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Procedure Remarks

(When reassembling)

1) Remove the counter shaft cover, engage the idler gear
® Replace the counter shaft nut with a new one.

with two mating gears to fix the counter shaft, and
remove the nuts. ® Tighten the counter shaft nut to 245.2 to 284.2 N-m.

2) Remove the external circlips, tap the 1st shaft out the (25 to 30 kgf-m., 180.8 to 217.0 Ib.ft.).
front, and remove the gears. Fig.27 1st shaft

Ball bearin
e 1BT — Ball bearing

17T gaar _‘J
i

1st shaft

1

External clrcllp V% E

26T gear Extarnnl clrcllp

30T gear
1) Draw the 1st, 2nd, 3rd and 4th gear shift rods out the Fig.28 Counter shaft
‘rear. Remove thelist, 2nd, 3rd and 4th gear shift forks. Ballbearing  Coupling— Synchronizer ring
2) ‘Remove the bearing retainer, tap the counter shaft out 207 goar 40T qaarShiﬂar: | 46T goar 35T gear
x| " Ball bearing

. the rear, and remove the gears,

' ; s‘ f.‘ W
,di} LA Sing/ ) E' 23T geer
B, i)

35 nut [CIRNE A | ; ia
! " L b . Inner ring
Thrust collar 1 - | Miisadie bearing
33T gear Svnchronlzer key spring
Thrust collar 2 ~ Synchronizer key

1) Remove the set screw and the external circlip, Tap the Fig.29 Reverse idler shaft

reverse idler shaft out the rear,
Thrust collar 3 ——

External
clrellp

— 28T gear
D] Thrustcollar 3

Needle bearing
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6. TRANSMISSION

Differential lock pedal,
Shift fork

Item Location Bolts and nuts Tools
Disassembly (1) M12: 4 A, 17
Seat
Disassembly (2) | \y2x40 Pl V7
Hydraulic cylinder body I sy 3 ~ e

Special bolt
Special bolt
............... )
Emi Mmi2-4
(When reassembling)
——
Disassembly (3) —e—

o 6 x 36
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Procedure

Remarks

1) Remove the seat and the seat support at the same time,

1) Remove the hydraulic cylinder body,

(When reassembling)
e Tighten the bolts to 77.5 to 90.2 N:m. (7.9 to 9.2
kgf-m., 57.1 to 66.5 Ib.ft.).

1)} Remove the differential lock cam, the shift fork and
the pedal at the same time.

(When reassembling) .

e When tapping the spring pin into the differential lock
cam, make sure of the direction of the groove on the
pin.

Fig.30 How to tap in the spring pin

Right Wrong
|

n
4

11

-,
BE:

g 1. 4
1§




ltem Location Bolts and nuts Tools
Disassembly (4) i
PTO clutch shaft |
®

o 17

(i} ==ge
Disassembly (5) A, 12
Bevel pinion shaft

D

{When reassembling)

L) N
|

Disassembly (6)
Creep shaft

M8 x 18




Procedure

Remarks

1) Remove the bearing retainer, and tap the PTO clutch
shaft out the front,
2) Remove the 31T gear.

1) Remove the set screw, tap the gear shift rod 1 out the
rear, and remove the creep shift fork and the 43T gear.

2) Remove the pinion shaft nut, and tap the bevel pinion
shaft out the rear,

(When reassembling)
® Tighten the gear shift rod set bolt to 23.5 to 27.5 N:m.
(2.4 to 2.8 kgf-m,, 17.4 to 20.3 Ib.ft.).

Fig.31 How to reassemble gear shift rod 1

*Short™ = Long *

o Replace the pinion shaft nut with a new one.
e Tighten the pinion shaft nut to 274.6 to 343.2 N-m.
(28 to 35 kgf-m., 202.5 to 263.2 Ib.ft.).

Fig.32 Bevel pinion shaft
Pinion shaft nut 327 pear

[ Taperad roller bearing B::TLS'[::?‘:

coller 2

-

m Coller
1

Uggf
Bevel pinlon '
Al 437 goar adjustment i

collar 1 Maln beoring

1) Remove the bearing retainer, and tap the creep shaft
out the front.

Fig.33 Creep shaft

46T gear
20T gear

Ball bearing |

External circllp 84— Ball bearing

External circlip
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Item Location Bolts and nuts Tools

Disassembly (7) . _ M12x60

PTO drive shaft \ ‘ .........
-
H
)
ﬁ 12
Om=() 17
D) @) 38

Disassembly (8)

PTO shaft
H
Ay, 2

(When reassembling)

l

7. DIFFERENTIAL GEAR

Item Location Bolts and nuts Tools

Disassembly (1)
Disassembling 4-pinion
differential gear

(M5500, M6500, M7500)
i) Tapered roller bearings

T




Procedure

Remarks

1) Remove the PTO cover and the PTO shaft cover.

2) Remove the bearing with a puller.

3) Remove the PTO bearing support.

4) Remove the PTO shaft nut and the bearing.

5) Remove the 56T gear and the PTO drive shaft at the
same time,

(When reassembling)

e Replace the PTO shaft nut with a new one.

® Tighten the PTO shaft nut to 226.5 to 264.8 N-m. (23
to 27 kgf-m., 166.4 to 195.3 Ib.ft.).

Fig.34 PTO drive shaft
Ball bearing

- Ball bearing 21T gear
Collar

how 77

L'?%:” = i

= 31T gear External circlip

1) Remove the PTO gear shift lever.

2) Remove the PTO gear shift rod,

3) Remove the shift fork, the shifter, the coupling, the
50T gear and the PTO shaft at the same time,

Fig.35 PTO shaft

. BBT gear
@ -~ 60T gear
| ;/ f
1 l f '&f

Thrust collar 1
' -Thrust collar 4

Ball bearing - Ball bearing
Collar ,ﬁl{:. L/ QLL’I_.%LH
Nut [Eﬁ\\ . . js-—-'?-:'— )
Innor ring A rr - Inner ring
Bushing %t ’ ‘Bushing
'}_,; | = -Coupling

-~ Shifter

Procedure

Remarks

1) Remove the bearings on both sides of the differential

case.
2) Remove the differential lock shifter.
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Itam Location Bolts and nuts Tools
Disassembly . T.l.?x\'ig @ r—
ii) Spiral bevel gear
w .......... 4 '
Q) 17

(When reassembling)

Disassembly
iii) Differential case cover

Disassembly
iv) Set collars

Disassembly

v} Bushings,
Differential pinion
washers




Procedure

Remarks

1) Remove the bolts.
2) Remove the spiral bevel gear,

(When reassembling)
® Tighten the bolts to 103.0 to 117.7 N-m. (10.5 to 12

kagf-m., 76.9 to 86.8 |b.ft.).
® Reassemble the lock washers over the knock holes,

ble lock wash

Fig.36 Howtor

\ Stralght pin

1) Remove the straight pins.
2) Remove the differential case cover.
3) Remove the differential side gear 1 and the washer.

e There are the differential side gear washer of two dif-
ferant thicknesses: 1.5£0,026mm (0.0591+0.001in.) and

1,64£0,026mm (0.0630+0.001in.).

1) Remove the external circlip.
2) Remove the set collars.

Fig.37 How to reassemble external circlip

Clrellp

Set collar

1) Screw two M6 bolts into the bushing, and pull it out.

2) Remove the key.
3) Remove the differential pinion washer,

® Thickness of differential pinion washer 1.5£0,04mm
(0.0691£0.0016in.).
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Item

Location

Bolts and nuts

Tools

Disassembly
vi) Differential pinions,
Pinion shafts

Disassembly
vii) Differential side gears,
Washers

Disassembly (2)
Disassembling 2-pinion
differential gear

{M4000, M4500)

i} Tapered roller bearings

7L

Disassembly
ii) Spiral bevel gear

B 112122
Special bolt
AmE V122

-
ot
7L

(When reassermbling)

——
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Procedure

Remarks

1) Shift the differential pinion shaft to the side, and
remove the pinion. Keep them so that the pinions and
the pinion shafts can be reassembled as they were.

1) Remove the differential side gear 2.
2) Remove the differential side gear washers,

1) Remove the tapered roller bearings on both sides of the
differential case,
2) Remove the differential lock shifter.

1} Remove the bolts.
2) Remove the spiral bevel gear.

(When reassembling)
e Tighten the bolts to 103.0 to 117.7 N-m. (10.6 to 12
kgf-m., 76.9 to 86.8 Ib.ft.).
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Itam Location Bolts and nuts Tools
Disassembly - 1
iii) Differential pinions,
Side gears,
Washers
Item Location Bolts and nuts Tools
Disessembly “) Friction plate .__ AT 6 {
Cam plates 1 and 2 Cam plate 2
e ! asniryor) 14
Friction plates G D=0
¢ \Brake shaft Cam plate 1

Disassembly (2)

Brake lever

Brakei lever




Procedure

Remarks

1) Push the differential pinion shaft toward the key to
remove it,

2) Remove the differential pinions,

3) Remove the differential side gears.

(When reassembling)

® Be sure to reassemble all the gears and washers to their
original positions.

® Make sure of the direction of the groove of the washers.

Oﬂ
e O
N,

O

Procedure

Remarks

1) Remove the pin, and then the spring.

2) Remove the nuts. Remove the cam plate 2, the cam
plate 1, the friction plate and the plate, in that order.

3) Remove the external circlip and the friction plate,

(When reassembling)

® The holes of the friction plates are a port of the oil-
ways. Reassemble them so that their holes are at least
2/3 aligned.

1) Remove the external circlip. Remove the brake cam
lever and the brake lever.

{When reassembling)
® Be sure to align the alignment marks on the brake lever
with that of the brake cam lever,

Alignment mark
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9. REAR AXLE CASE

ltem

Location Bolts and nuts Tools
Disassembly (1) . wzxz? ® .
Rear axle ? ——, L —
ES=8 M75- 1 ey, 4
(Only M4000 M60) '___

(When reassembling)
M
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Remarks

Procedure
1) Remove the planetary gear support. (When reassembling)
2) Remove the rear axle cover. ® Replace the rear axle nut with a new one,
e Tighten the nut to 392.2 to 490.3 N:m. (40 to 50

3) Tap the rear axle toward the cover side to remove it.

4) Remove the nuts, and remove the bearing and the seal. kgf-m., 289.3 to 361.7 Ib.ft.).
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SERVICING

1. 2-WHEEL DRIVE FRONT AXLE |

Item Location Reference value

®» Reference value
0 to 0.5mm
0 to 0.0197in.

Servicing (1)
End play of front axle

e Allowable limit
1.0mm
0.0394in,

o Reference value
0.025 to 0,112mm
0.0010 to 0.0044in.

Servicing (2)
Clearance between front

axle support and bushing D
0.35mm

0.0138in.

» Reference value
0,020 to 0.125mm
0.0008 to 0.0049in.

Servicing (3)
Clearance between knuckle

shaft and bushing o Allowable limit

0.35mm
0.0138in.
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Tools and test instrumaents

Procedure

Remarks

fpe E A

¥

1) Remove the tie-rod from the knuckle
arm.

2) Jack up the front axle,

3) Measure the end play of the front axle
with a feeler gauge,

4) If the measurement exceeds the allowa-
ble limit, replace the front axle suppprt
thrust washers,

Reference value

Thickness of | 5,100 to 5.260mm | 4,0mm
thrust washer | 0,2008 to 0.2067in.| 0.1676in.

Fig.38 End play of front axle

thrust washer

H-—— =—

[

1) As the support tends to wear partially,
measure the support outside diameter at
several points where the support con-
tacts the bushing.

2) Measure the bushing inside diameter in
the same manner, Calculate the clear-
ance.

3) If the measurement exceeds the allowa-
ble limit, replace the bushing.

0.D. of front axle support :1’1295;‘;3 :‘; %?é%%%'{;m

32.025to 32,087mm
1.2608 to 1.2633in,

L.D. of bushing

(When reassembling)
e After tapping in the bushing, ream it,

I

1) Asthe knuckle arm tends to wear partial-
ly, measure the shaft outside diameter at
several points where it contacts the bush-
ing.

2) Measure the bushing inside diameter in
the same manner. Calculate the clear-
ance.

3) If the measurement exceeds the allowa-
ble limit, replace the bushing.

37.976 to 38.000mm

0.D. of knuckle shaft 1.4951 1o 1.4961in,

38,020 to 38,100mm

1.D. of bushing 1.4969 to 1.5000in.

(When reassembling)
® After tapping in the bushing, ream it.
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Item S Location b Reference value

Servicing (4)
End play of knuckle shaft

Thickness of thrust collar
e Reference value
3,925 to 4.000mm
0.1545 to 0.1575in,

& Allowable limit
3mm
0.1181in,

® Reference value

Servicing (5)
Toe-in

to 5mm
to 0.1969in.

5 10 10mm

0.1969 10 0,3937in.

L 0
2-wheel drive 0

4-wheel drive

Servicing (6) e Reference value
Camber angle,
Castor angle,

King pin inclination

Camber Caslor King pin
angle angle inclination

2 2° 8"
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Tools and test instruments

Procedure

Remarks

I o

1) Measure the end play of the knuckle
shaft with a dial gauge.

2) If the measurement exceeds the allowa-
ble limit, replace the thrust collar 2
{bronze).

,=
}
e

1) Adjust to the specified tire pressure.

2) Align the front wheels forward.

3) Measure the front and rear distances
between the right and left front wheels.
Calculate the difference,

4) Adjust by changing the length of the tie-
rod.

@ Tire pressure

2-wheel drive

4-wheel drive

M4000
M4500
M5500
MB500

48.3 to

3.4 t03.8kgf/cm? | 5
64.01b./sa.in.

333.410372.6kPa, 196.1t0236.3kPa,|

2.0to 2.4kgt/ecm?
8.4 to
34.1lb./sq.in.

137.3t0 176.6kPa,

245,210 284,4kPa. 1.4 to 1.8kaf/cm?

' 2.5t0 2.9kgf/cm?
M7600 19.9 to
36.6 to f
41.2b./sqin, | 256Ibfsain.
1) Adjust to the specified tire pressure, e DT

2) Put the front wheels on a turning radius
gauge,

3) Remove the front wheel hub cap.

4) Set the camber-castor-king pin gauge and
measure the angles.

Camber angle | Castor angle | King pin inclination

15°102.5° |[1.5"1025°

7° to 8°
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5 4-WHEEL DRIVE FRONT AXLE

Itam Location Reference value

Servicing (1) o Reference value

= . 0.080 to 0.150mm
Clearance of differential 0.0031 to 0.0069in,
gear hubs

® Allowablo limit
0.35mm
0.0138in.

Servicing (2)
Clearance of differential
pinion shaft

» Reference value
0.060 to 0.133mm
0.0024 to 0.0062in.

® Allowable limit
0.25mm
0.0098in.

Servicing (3)

Tooth backlash between
differential pinion and
side gear

¢ Reference value
0.15 to 0,30mm
0.0059 to 0.0118in.

® Allowable limit
0.40mm
0.0157in,




Tools and test instruments

Procedure

Ramarks

U—-
N SR

1) Measure the bearing outside diameter of
the differential side gear with an outside
micrometer.

2) Measure the bearing inside diameter of
the differential case, Calculate the clear-
ance,

3) If the measurement exceeds the allowa-
ble limit, replace.

U—-
S

1) Measure the diameter of the pinion shaft
with an outside micrometer,

2) Measure the inside diameter of the pinion
gear with an inside micrometer, Calcu-
late the clearance.

3) If the measurement exceeds the allowa-
ble limit, replace.

a I

1) Clamp the differential case in a vise.

2) Press the differential pinion and the side
gear against the differential case.

3) Set a lever-type indicator between the
teeth of the differential side gear.

4) Fix the mating pinion,

6) Measure the backlash by moving the
side gear by hand.

6) If the measurement exceeds the allowa-
ble limit, replace the swivel washer and
the washer of the differential side gear.
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Itam Location

Reference value

o @ Reference value
Servicing (4) 2.0 10 3.9 Nm,
Differential gear rolling 0.2 to 0.4 kgf-m.
torque 1.4 10 2.9 lb.f1,

# Referance value
0.2 to 0.3mm

Servicing (5) 4
Tooth backlash between y
spiral bevel pinion and
bevel gear

0.0079 to 0.0118in,

o Allowable limit
0.4mm
0.0157in,

Servicing (6)
Bevel gear and pinion tooth
contact

» Reference value
35% or mare

Servicing (7) e 2 to 3mm
Clearance between differ- ‘1 (00787 to 0.1181in.)
ential side gears and differ- g1 ;

ential lock shifter pins

Difterential
lock shifter

Differential
side gear

» Reference value
2 to 3mm
0.0787 to0 0.1181in.
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Tools and test instruments

Procedure

Remarks

P

1) Refit the spiral bevel pinion shaft.

2) Refit the differential gear so that there
is some backlash between bevel pinion
and bevel gear,

3) Set a torque wrench on the spiral pinion
shaft, and measure the differential gear
rolling torque.

4) Adjust the torque by means of the
adjustment screw on the left-hand side.

—

I

1) Insert a regular screwdriver through the
drain plug hole of the differential gear
case, and fix the bevel gear.

2) Set a lever-type indicator on the spiral
bevel pinion,

3) Measure the backlash by moving the
bevel pinion by hand.

® How to adjust the backlash

(1) . If the backlash is too great:
Loosen the adjustment screw on the
left-hand side, and tighten the screw
on the right-hand side by the amount
the former has been loosened.

(2) 1f the backlash is too small:
Loosen the right-hand adjustment screw,
and tighten the left-hand screw by the
amount the former has been loosened.

Red lead
Wood block

1) Visually divide the bevel gear teeth into
three equal parts. Apply a small amount
of red lead to a few teeth of each part.

2} Turn the pinion shaft while lightly brak-
ing the circumference of the bevel gear
with a wooden block,

3) Check to see if the tooth contact is
proper.

4) Adjust the tooth contact by means of
the pinion setting adjustment shims.
Shim thickness: 0.1 mm (0.0039 in.)

0.3 mm (0.0118in))

® For checking and adjusting the tooth
contact, see p, 196,

1) Visually check the clearance between
differential side gear and differential lock
shifter pins,

2) Adjust the clearance by altering the
position of the differential lock shift rod
by means of shims.
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Item

Location

Reference value

Servicing (8)

Bevel gear tooth backlash in

bevel gear case

e Reference value
0.2 to 0.25mm
0.0079 to 0.0098in,

e Allowable limit
0.4mm
0.015%in.

Servicing (9)
Bevel gear tooth backlash
in front axle case

e Reference value
0.3 to 0.6mm
0.0118 t0 0.0197in.

® Allowable limit
0.6mm
0.0236in.

Servicing (10)
Clearance between bearing

retainer and front wheel case

support bushing

# Referance value
0.035 to 0.161mm
0.0014 10 0.0063in,

e Allowable limit
0.3mm
0.0118in,

Servicing (11)
Clearance between pinion
shaft case or differential
case cover and bracket
bushing

@ Reference value
0.045 to 0.194mm
0.0018 to 0.0076in.

o Allowable limit
0.55mm
0.0217in.




Tools and test instruments

Procedure

Remarks

CUbS

1) Fix the differential gear shaft,

2) Set a lever-type indicator on the king
pin.

3) Measure the backlash by moving the
king pin by hand.

4) Adjust by means of front axle support
shims.

Shim thickness: 0.1 mm (0.0039 in.)
0.3 mm (0.0118 in.)

® Tooth contact should be more than 35
% of the tooth face.

@ I

1) Fix the front axle.

2) Set a lever-type indicator on the king
pin.

3) Measure the backlash by moving the
king pin by hand,

4) Adjust by means of front wheel case
cover shims,

Shim thickness: 0.2 mm (0.0079 in.)

® Tooth contact should be more than 35%
of the tooth face.

I

1) Measure the diameter of the bearing re-
tainer with an outside micrometer.

2) Measure the diameter of the bushing
with an inside micrometer. Calculate the
clearance.

3) If the measurement exceeds the allowa-
ble limit, replace the bushing.

9

1) Measure the diameter of pinion shaft
case cover, and front differential case
cover with an outside micrometer,

2) Measure the inside diameter of the
bracket bushing with an inside micro-
meter, Calculate the clearance,

3) If the measurement exceeds the allowa-
ble limit, replace.
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Item

Location

Reference value

Servicing (12)
End play of front axle

e Refarence value
Eront axle suspension force 98.1 to
147.1 N. (10 to 15 kgf., 22.1 to
33.0 Ib.)

Servicing (13)
Adjusting front wheel
steering angle

# Reference valua
417 10 45"
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Tools and test instruments

Procedure

Remarks

®
m-—z?

H

Los —

1) Press the front axle case backward.

2) Remove the lock nut, and tighten the
adjustment screw to 9.8 to 19.6 N-m.
(1 to 2 kgf-m., 7.2 to 14.5 Ib.ft.) to give
the_ front axle a suspension force of
98.1 to 147.1 N. (10 to 15 kgf., 22,1
to 33.0 Ib.)

1) Put the front wheels on a turning radius
gauge. Turn the steering wheel,

2) Measure the front wheel steering angle.

3) If the measurement is not within the
reference value, adjust by means of the
stoppers and shims on both sides.

® Adjust the steering angle of the front
wheels after the toe-in adjustment,
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Item

Location

Reference value

Servicing (1)
Clutch pedal free travel

® Reference value
30 to 40mm (1.1811 to 1.6748in.)
at the pedal edge

e Allowable limit
25mm
0.9843in.

Servicing (2)
PTO clutch lever free travel

o Reference value .
40 to 50mm (1.6748 to 1,9685in.)

at the lever edge

e Allowable limit
20mm
0.7874in.

Servicing (3)
Spline backlash of clutch
disc hubs

& Refarence value
0.070 to 0.148mm
0.0028 to 0.00568in.

® Allowable limit
0.3mm
0.0118in,




Tools and test instruments

Pracedure

Remarks

IHVQ N
<

1) Measure the clutch pedal free travel by
pressing the pedal by hand.

2) Adjust by altering the length of the
clutch rod.

1) Measure the free travel by pulling up the
PTO clutch lever by hand.

2) Adjust by altering the length of the
clutch control rod.

1) Attach the PTOQ clutch disc to the PTO
clutch shaft,

2) Set a dial gauge on the tip of the PTO
clutch disc.

3) Measure the spline backlash by moving
the clutch disc back and forth by hand.

4) If the measurement exceeds the allowa-
ble limit, replace the disc.

6) Measure and adjust the spline backlash
between transmission clutch disc and
1st shaft spline in the same manner.

181




Item

Location

Reference value

Servicing (4)

Thickness of transmission
clutch disc and PTO clutch
disc

@ Reference value
8.1 to 8. 7mm
0.3189 to 0,3426in.
o Allowable limit
0.1mm (0.0039in.) from the rivet
top or 5.6mm (0.2205in.)

Servicing (5)

Flaw on pressure plate

Servicing (6)
Free length of clutch springs
(diaphragm spring)

» Reference value
10.68mm
0.4205in.

» Allowable limit
10mm
0.3937in,

Servicing (7)
Height of release levers

« Raference value

Height
above Mutual
flywheel |difference
surface
Transmission| 105£1mm
clutch 4.13864 ggrﬁgln
release lever |0.0394in, |~ !
PTO elutch 1301 mm 0.7mm

51181 :
release lever 0.0394in. 0.0276in.




Tools and test instruments

Procedure

Remarks

AL

p

1) Measure the distance from the clutch
disc surface to the top of the rivets,

2) If the measurement exceeds the allowa-
ble limit, replace.

e Allowable limit is 0,17mm (0.0039 in.);
it is recommended, however, to replace
when disassembling if it is 0.3mm
{(0.0118 in.) or less from the top of the
rivet.

1) If there is any flaw on the pressure
plate, remove it with sandpaper or re-
place the pressure plate.

2) If oil sticks to the plate surface, clean
with gasoline.

1711

1) Place the clutch spring on a surface plate.
Measure the height with a rule or vernier
caliper.

2) If the measurement exceeds the allowa-
ble limit, replace.

3) Visually check with care to see if there
is any crack on the spring.

L4

¢

1) Attach the clutch to the main clutch
disassembly/assembly tool.

2) Measure with a feeler gauge to see if the
clearance between the tip of the release
lever and the block gauge is 0.Tmm
(0.0039 in.),

3) If the measurement is not 0.1 mm
(0.0039 in.), adjust- by means of the
adjustment bolt at the tip of the release
lever.

Fig.39 Clearance between release lever and
rolease bearing
/ : q cig . Relsase lover 1.

/ 1,6 1o 2.0mm
’ (0,0591 to 0.0787in.)
,—H-I“u bearing

mﬁ_
WP

" 1.6t0 2.0mm
! f{fii (0.0691 to 0.0787in,)
i

i ﬂw‘ _ 'Releasa hub 2
“Releasa lavar 2
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4. STEERINGSSYSTEM .o cins

Itam Loeation Aeference value

» Reference value
20 1o 50mm 10.7874 to 1.9685in.)

Servicing (1)
at steering wheel circumference

Free movement of steering
wheel

» Reference value
0.2mm
0.0079in.

Servicing (2)
End play of steering shaft

# Referenco value
0.050 to 0,137mm
0.0020 to 0.0054in.

® Allowable limit
0.35mm
0.0138Bin.

Servicing (3)
Clearance between steering
lever shaft and bushing
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Tools and test instruments

Procedure

Remarks

1) Put a surface gauge on the bonnet, and
mark the steering wheel rim for free
movement.

2) Measure the free movement of the wheel
with a rule,

® Adjustment:

(1) Loosen the adjustment screw lock nut
on the steering gear box.

(2) Adjust by turning the screw with a

reqular screwdriver,

1) Remove the steering wheel cap.

2) Set a dial gauge.

3) Measure the end play by moving the
steering wheel up and down.

4) Adjust by changing the rear cover
shims.,

Shim thickness: 0.05mm (0.0020 in.)
0.07mm (0.0028 in.)
0.08mm (0.0031 in.)
0.10mm (0.0039 in.)
0.20mm (0.0079 in.)

9

1) Measure the outside diameter of the
steering lever shaft and the inside dia-
meter of the bushing. Calculate the
clearance.

2) If the measurement exceeds the allowa-
ble limit, replace the bushing.

0.D. of steering lever 34,975 10 35.000mm
shaft 1.3770 to 1.3780in.

35,050 to 36.112mm
. 11,3799 to 1.3824in.

{When reassembling)
e After tapping in the bushing, ream it.

185




Itam 1 Location Reference value

o Allowable limit
0.4mm
0,0167in,

Servicing (4)
End play of drag link and
tie-rod

5. TRANSMISSION i

Itam Location Reference value

Servicing “) . ® Reference value
3 @ Not much play

Checking bearings @ Smooth rotation
@ No noise

@ Not discolored

e Reference value
0100.175mm
0 10 0.0069in,

» Allowable limit
0.4mm
0.0157in.

Servicing (2)
Spline backlash between
gear and shaft




Tools and test instruments

Procedure

Remarks

I

1) Remove one of the tie-rod ends.

2) Set a dial gauge on the tie-rod end.

3) Read the dial gauge while pushing the
tie-rod by hand.

4) If the reading exceeds the allowable
limit, replace.

Tools and test instruments

Procedure

Remarks

1) Fix the inner race, Check the outer race
for any play while pushing it up and
down, and to left and right with force.

2) Apply gear oil to the bearing, Fix the
inner race, and check to see if the outer
race turns smoothly.

® Checking needle bearings
Line up the needle rollers, and check to
see if there is any scratch or peel-off on
them.

a i

1} Clamp the gear in a vise.

2} Set a lever-type indicator on the spline
shaft,

3) Measure the spline backlash while mov-
ing the shaft by hand,

4) If the measurement exceeds the allowa-
ble limit, replace.
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Item

Location

Reference value

Servicing (3)
Gear backlash

s Reference value
0.1 to 0.2mm
0.0039 to 0,0079in.
e Allowable limit
0.5mm
0.0197in.

Servicing (4)
Clearance of inner rings,
needles and gears

e Reference value
0.009 to 0.057mm
0.0004 1o 0,0022in,

® Allowable limit
0.3mm
0.0118in

Servicing (5)
Checking contact between
coupling and shifter

e Reference value
Slides smoothly

Servicing (6)
Flaw on synchronizer key
and spring

Synchronizer key

Synchronizer key
spring

/

Coupling

¢ Reference value
No flaws or wear
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Tools and test instruments

Procedure

Remarks

Ie

1) Set a dial gauge on a tooth face of the
gear,

2) Clamp the mating gear,

3) Measure the backlash by moving the
gear by hand,

4) If the measurement exceeds the allowa-
ble limit, replace.

® Visually divide the gear teeth into three
equal parts, Measure the backlash in
each part, and calculate the average
which will be the backlash of the gear.

[9

1) Measure the inside diameter of the trans-
mission gear hub.

2) Measure the inner ring outside diameter,

3) Measure the diameter of two needles of
the needle bearing.

4) Calculate the difference between the
hub inside diameter, and the total dia-
meters of inner ring and two needles.

5) If the clearance exceeds the allowable
limit, replace,

60,060 to 50.076mm
1.9705 to 1.9716in.
45.030 10 45,08 1mm
1.7728 to 1.7733in.
0.D. of bearing needle g'gggg‘:g-g%%’g;?n

1.D. of transmission
gear hub

0.D. of inner ring

1) Check to see if there is any flaw or wear
on the spline and the key groove on the
coupling circumference,

2) Check to see if there is any flaw or wear
on the spline on the shifter.

3) Engage the shifter with the coupling,
and check to see if they slide smoothly.

e Check to see if there is any flaw or wear
on the tooth face of the transmission
gear where the shifter makes contact.

1) Check to see if the projection in the
center of the synchronizer key wears.

2) Check to see if the spring has worn or
there is wear where the spring contacts
the key. If the spring is defective, re-
place.
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Itam

Location

Reference value

Servicing (7)

Side clearance between
synchronizer cones and gears
(in contact)

o Allowable limit
0.35mm
0.0138in.
Contact should be 80% or more

Servicing (8)
Side clearance of shift fork
in shifter groove

e Refarence value
0.2 to 0.4mm
0.0079 to 0,0157in.
e Allowable limit
0.Bmm
0.0318in.

Servicing (9)
Clearance of reverse gear,
needle and shaft

e Reference value
0.009 to 0.046mm
0.0004 10 0.0018in,

e Allowable limit

0.3mm
0.0118in.

Servicing (10)
Clearance between PTO
clutch shaft and bushing

» Reference value
0.075 to 0,14Bmm
0.0030 to 0.0058in,

o Allowable limit
0.3mm
0,0118in.
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Tools and test instruments

Procedure

Remarks

¥

Red lead

1) Press the synchronizer ring against the
tapered section of the transmission gear.
Measure the side clearance,

2) Apply a thin film of red lead to the
tapered section, press the ring against it
by hand, rub them together a few times,
and check the contact.

3) If the measurement exceeds the allowa-
ble limit, replace.

@ |f the ring turns with ease when it is
pressed, it may be excessively or partial-
ly worn.

@ Check to see if the tooth face of the
ring and the key groove is worn.

1} Place the shift fork in the shifter groove,
and measure the side clearance with a
feeler gauge.

2) If the measurement exceeds the allowa-
ble limit, replace,

9

1) Measure the inside diameter of the re-
verse gear.

2) Measure the diameter of the reverse
shaft,

3) Measure the diameter of two needles of
the needle bearing,

4) Calculate the difference between the
gear inside diameter and the total dia-
meters of reverse shaft and two needles.

6) If the measurement exceeds the allowa-
ble limit, replace,

40,0091040.025mm
1.6762 to 1.6768in._

29,9911030.000mm
1.1807 to 1.1811in.

4,994 10 5,000mm
0.1966 to 0.1969in,

1.D. of reverse gear

0.D. of reverse shaft

0.D. of bearing needle

=l =

'

1) Measure the outside diameter of. the
PTO clutch shaft. _ -

2) Measure the inside diameter of the bush-
ing. Calculate the clearance, '

3) If the measurement exceeds the allowa-
ble limit, replace the bushing.

24 964t024.985mm
0.D. of PTO clutch shaft 0.9828 to 0.9837in.

26.0601025.112mm
0.9866 10 0.9887in,

1.0 of bushing

(When reassembling)
e After tapping in the bushing, ream it.
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16. DIFFERENTIAL GEAR |

Item Lacation Reference value

# Reference value
0,080 to 0.160mm
0.0031 to 0.0059in,

e Allowable limit
0.35mm
0.0138in,

Servicing (1)
Clearance between differ-
ential side gear hub and
case

Servicing (2)
Clearance between differ-
ential pinion shaft and
bushing

o Refarance value
0,060 to 0.133mm
0.0024 to 0.0052in.

o Allowable limit
0.25mm
0.0098in.

» Reference value
0.1 to 0.2mm
0.0039 to 0.0079in.
® Allowable limit -
0.4mm
0.01567in.

Servicing (3)

Tooth backlash between
differential pinion and
side gear
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Tools and test instruments

Procedure

Remarks

U—
RS-

1) Measure the inside diameter of the dif-
ferential case and the outside diameter
of the differential gear hub, Calculate
the clearance.

2) If the measurement exceeds the allowa-
ble limit, replace.

44.0801044.119mm

1.D, of differential case | 4 7354 15 1,7370in.

0.D. of differential side | 43.961 to44.000mm

gear hub 1.7307 to 1.7323in.

U--
s

!-m-
|

1) Measure the outside diameter of the dif-
ferential pinion shaft and the inside dia-
meter of the bushing. Calculate the clear-
ance.

2) If the measurement exceeds the allowa-
ble limit, replace the bushing.

0.D. of differential 23.9391023.960mm
pinion shaft 0.9425 to 0.9433in.

24,020t024.072mm
1.D. of bushing 0.9457 to 0.9477in,

(When reassembling)
® After tapping in the bushing, ream it.

Fuse

1) Place two fuses on each of the differ-
ential side gears.

2) Turn the side gears with a regular screw-
driver until the fuses are compressed by
them and the differential pinions.

3) Take out the fuses, and measure with an
outside micrometer.

4) Backlash equals half of the total of the
thicknesses of the two crushed fuses.

® Adjustment of backlash
Adjustment by means of washers and set
collars of the differential side gears.

Allowa-
Reference value ble limit
Differential pinion 1.6¢0.0dmm

washer thickness | 0.0691:0,0016in,

1,6¢£0,04mm | Tmm
0.069110.0016in. |0.394in,

Differential side
gear washer thick-

1.620.04mm
o 0.0630£0.0016in.
. . 0
Set collar thickness: 5.5_0‘05 mm

0.2146t0 0,2165in,
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Item

Location

Reference value

Servicing (4)

Tooth backlash between

bevel pinion and bevel gear

{Adjustment of the backlash

should be done in the follow-

ing three steps:)

i) Collar adjustment of bevel
pinion shaft tapered roller

Taperad roller

bearing i iian
Beval pinion ae;lst‘u’:ment
adjustment collar 1 a

collar 2

>

8T bevel

@ Reference value
Bevel pinion shaft rolling torque
0.5 to 0.9 N'm. (5 to 9 kgf-em,,
0.4 to 0.7 Ib.ft)

¥ Collar
bearings | / \ pinion shaft
— 32T gear Taparad
roller bearing
Servicing 1mm (0.0394in.) Tapered roller & Refarence value
> : shim | bearing Differential rolling torque
ii) Installing bevel gear

tapered roller bearings
and determining the
thickness of shims

; 4
raertd rren

Diffarantial bearing
support 1

support 2

" Transmission case
FEHET

1.1 to 1.9 N'm. (11.0 10 19.0kgf-cm.,
0.8to 1.4 lb.ft.)
(measured on pinion shaft)
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Tools and test instruments

Procedure

Remarks

1) Refit the bevel pinion shaft together
with the bevel pinion adjustment collars
1 and 2, the tapered roller bearing, the
32T gear and the collar, Check to see if
they closely fit each other.

2) Apply oil to the nut screw of the pinion
shaft and tighten it to the specified
torque (274.6 to 343.2 N-m. (28 to 35
kgf-m., 202.6 to 253.2 Ib.ft.)). At this
point, tap the pinion shaft longitudinal-
ly with a plastic hammer to eliminate
distortion,

3) Measure the rolling torque of the pinion
shaft,

4) If the measurement exceeds the reference
value, adjust by altering the thickness of
bevel pinion adjustment collar 1.

@ There are eleven collars 1 of different
thicknesses:

1£0.01 mm (0.0394 +0.0004 in.)
1.6 £0.01 mm (0.0691 £ 0.0004 in.)
1.7 £0.01 mm (0.0669 * 0.0004 in.)
1,76 £0.01 mm (0.0689 * 0.0004 in.)
1.8 £0.01 mm (0.0709 +0.0004 in.)
1.9 £0.01 mm (0.0748 * 0.0004 in.)
2.0 £0.01 mm (0.0787 +0.0004 in.)
2.1 £0.01 mm (0.0827 £ 0,0004 in.)
2.2 £0.01 mm (0.0866 +0.0004 in.)
2.25£0.01 mm (0.0886 + 0.0004 in.)
2.3 £0.01 mm (0.0906 % 0.0004 in.)

1) Insert a 1 mm (0.0394 in.) shim between
differential bearing support 1 (right) and
transmission case, and fix it to the trans-
mission case by tightening the three
bolts to 44.1 to 55,9 N-m. (4,6 to 5.7
kgf-m., 32.6 to 41.2 Ib.ft,),

2) Install the differential gear, and attach
differential bearing support 2 (left) to
the transmission case with three bolts
without shims,

3) Set the torque increase per bolt to 1.0
to 5.9 N:m. (0.1 to 0.6 kgf-m., 0.7 to4.3
Ib.ft.) with a torque wrench, and tighten
the three bolts little by little. Check to
see if the bearings can move smoothly
by turning the bevel gear a few times by
hand.

4) With a feeler gauge, measure the clear-
ance (L) between the transmission case
and differential bearing support 2 at
three points making an angle of 120° to
each other. Calculate the average.

6) Calculate the total thickness of shims
required, from the following formula:
1 mm (0.0394 in.) + average L + 0.056
mm (0.0020in.), where 0.05mm (0.0020
in.) is the allowance required after the

® There are three shims of different thick-
nesses: 0.1 mm (0.0039 in.)
0.3 mm (0.0118in.)
0.5 mm (0.0197 in.)

bolts are tightened. Round off the
answer to one decimal.

6) Attach shims of half of the total thick-
ness to differential bearing supports 1
and 2,

7) Measure the differential gear rolling
torque on the pinion shaft, Check to see
if the measurement lies within the refer-
ence value.
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Item

Location

Refarence value

Servicing
iii) Adjustment of backlash

o Reference value
0.15 to 0.2bmm
0.0059 to 0.0098in.

e Allowable limit
0.4mm
0.0157in,

Servicing (5)
Tooth contact between
bevel gear and pinion

» Referance value
35% or mare

= @©=

Cross contacts (b)

In cross contacts (b), the pinion shaft is
located below the center of the gear as
shown above.

Large end contacts

In large end contacts, the angle between
the pinion shaft and the center of the bevel
gear is smaller than 90°,

Cross contacts (a)

In cross contacts {a), the pinion shaft is
located above the center of the gear as
shown above,
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Tools and test instruments

Procedure

Remarks

IFL'EL?:: 5:‘“‘: 1) Fix the bevel pinion shaft. ® Adjust the backlash by interchanging
q-00 L_ 6:) 2) Set a dial gauge on the tooth face verti- the left and right shims of the differential
cally, measure the backlash by moving bearing supports.
the bevel gear by hand, (1) If the backlash is too great, move
the right shim to the left,
{2) If the backlash is too small, move
the left shim to the right.
® Red lead 1} Eliminate any load on the differential ® Adjust the tooth contact by means of

G — 36 Wood block

gear (or remove the axle case).

2) Divide the bevel gear circumference into
three equal parts and mark a few teeth
in each part with red lead,

3) Turn the pinion shaft while braking
lightly the bevel gear circumference with
a wooden block, and check the tooth
contact,

bevel pinion adjustment collars 2.
® There are five collars 2 of different
thicknesses:
2,8+ 0.02 mm (0,1102 £ 0.0008 in.)
3.0 £0.02 mm (0.1181 £ 0.0008 in.)
3.2+ 0.02 mm (0.1260 + 0.0008 in.)
3.4 £0.02 mm (0.1339 £ 0.0008 in.)
3.6 £ 0.02 mm (0.1417 £ 0.0008 in.)

e Judgement and adjustment of gear tooth
contacts,

Gear tooth contact Engagement

Flank contacts

Correct contacts

A gear tooth contact area should exceed
35% of the entire gear tooth surface and
the center of the contact should be located
one-third of the way in from the small end,

Flank contacts mean that the pinion cone
is located as shown above. To correct it,
the pinion shaft should be shifted, by
means of shims, so that the vertex of the
pinion cone meets the center of the bevel
gear. Since this adjustment increases the
amount of backlash, it should be readjusted
to 0,15 to 0.25 mm (0.0069 to 0.0098 in.)
by means of the differential support shims,

Small end contacts
In small end contacts, the angle between
the pinion shaft and the center of the bevel
gear is greater than 90°,

= &

Tip contacts

Tip contacts mean that the pinion cone is
located as shown above with respect to the
bevel gear. To correct it, the pinion shaft
should be shifted, by means of shims, so
that the vertex of the pinion cone meets
the center of the bevel gear, Since this ad-
justment decreases the amount of backlash,
it should be readjusted to 0.15 to 0.25 mm
(0.0059 to 0.0098 in,) by means of the dif-
ferential bearing support shims.
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7. REAR AXLE CASE

Item

Location

Reference value

Servicing (1)
Clearance of planetary pinion
needle and pinion pin

e Referenca value
0,009 to 0,053mm
0.,0004 10 0.0021in.

* Allowable limit
0.3mm
0.0118in.

Servicing (2)
Thickness of planetary
pinion thrust washers

o Reference value
0.956 to 1.05mm
0.0374 to 0.0413in,

e Allowable limit
0.6mm
0.0236in.

Servicing (3)
Gear backlash

@ Reference value
0.1 to 0.2mm
0.0039 to 0.0079in.
e Allowable limit
0.5mm
0.0197in,
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Tools and test instruments

Procedure

Remarks

U
ST

1) Measure the inside diameter of the plane-
tary pinion.

2) Measure the planetary pinion pin,

3) Measure the diameter of two needles of
the needle bearing.

4) Calculate the difference between the
pinion inside diameter, and the total of
the diameters of pinion pin and two
needles,

5) If the measurement exceeds the allowa-
ble limit, replace.

1.D. of planetary pinion

39.009t039.026mm
1.5358 10 1,6364in,

0.D. of planetary
pinion pin

31.9841032.000mm
1.2592 10 1,2598in,

0.D. of needle bearing
needle

3.494 to 3.500mm
0.1376 to 0,1378in.

1) Measure the thickness of the thrust
washer with an outside micrometer.

2) If the measurement exceeds the allowa-
ble limit, replace.

Fuse

1) Place three fuses on the three planetary
pinions,

2) Take out the fuses, and measure the
thickness of them with an outside micro-
meter.

3) Backlash

_ Total of thickness of three fuses jmee)
3
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Reference value

Servicing (1)
Brake pedals free travel

e Referance value
At the brake pedal edge

M4000 35 to 45mm

M4500 1.3780 10 1.7717in.

it 40 1o 50
TR mim
| MB500 | 4 5748 to 1.9685in.
M7500

Servicing (2)
Brake cam action

® Reference value
Move lightly

Servicing (3)
Distortion of brake cam
plates

» Refarence value
0.3mm (0.0118in.) or less
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Tools and test instruments

Procadure

Remarks

1) Step on the right and left brake pedals
three times each with 392.2 to 490.3 N.
(40 to 50 kgf., 88.2 to 110.3 1b.) load.

2) Measure free travel by pressing the
center of the pedal with 98.1 N. (10 kgf.,
22.1 Ib.).

3) Adjust by altering the length of the
brake rod.

® Adjust the difference between the right
and left pedals’ free travel to 5 mm
{0.1969 in.) or less,

® Be sure that the parking brake locks
when the brake pedals are pressed to
the fifth or sixth latch pawl.

1) Check to see if the brake cam actuates
smoothly by throwing the brake cam
lever,

2) If not, grind off the cam and the brake
case with sandpaper.

1) Place the brake cam plate on a surface
plate, and measure the flatness.

2) If the measurement exceeds the allowa-
ble limit, replace.

® Check to see if there is any partial wear
in the cam plate ball holes.
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Item

Location

Rafarence value

Servicing (4)
Thickness of friction plates

e Reference value
4.12 10 4.28mm
0.1622 1o 0,1685in.

e Allowabla limit
3.2mm
0.1260in.

Servicing (5)

Thickness of plates

o Referance value
2.22 to 2.38mm
0.0874 to 0,0937in.

e Allowable limit
1.6mm
0.0591in.
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Tools and test instruments

Procedure

Remarks

it 1) Measure the thickness of the friction
plate with vernier caliper.
2) If the measurement exceeds the allowa-
ble limit, replace,
[e— 1) Measure the plate thickness with vernier

caliper,
2) If the measurement exceeds the allowa-
ble limit, replace.
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I — T R P e ]

TROUBLE SHOOTING

—

CLUTCH DOES NOT

DISENGAGE PROPERLY.

—oGoes not disengage at aIL)ﬁ

4{

Disengages insufficiently, }

—-—(Too light pedalling.

—I-Gormal pedalling.
-‘-Gcessivu pedal free travel.
—l--( Normal pedal free travel,

P

kﬁ

Insufficient pedal free travel.

CLUTCH SLIPS.

 CLUTCH AGTION IS

Normal pedal free travel.

Py Y

HEAVY.
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Reference

— Release lever 1 missing. 144
Clutch release fork 1 broken. 146
-— Set bolt missing. 146
- Clutch control lever broken. 146
= Clutch pedal rod maladjusted. 180
L Clutch disc rusted. 146
]—'-‘ Clutch pedal rod maladjusted. 180
J Thrust bearing broken. 146
= Clutch disc shakes. 180
L Diaphragm spring broken, 182
"-{ Clutch pedal rod maladjusted. l 180 |
o= Qil sticks to clutch disc and pressure plate, 182
- Clutch disc carbonized. 182
- Clutch disc worn. 182
Diaphragm spring broken. 182
- Clutch pedal rusted.
e Clutch control lever rusted. 146
- Clutch release hub rusted, 146
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Gear shift lever does not catch.

.

RE - ' ;
NO#FI{)’QRIEEENL,S ook "-\ Gear shift lever releases by itself.

-

H/

-i Gear shift lever functions normally.

Rear wheels are not \

-~ \_ driven, either. _/_

'FRONT WHEELS ARE ~>-Gar shift lever daes not catch.
Rear wheels are driven ( : s

4—<normally. D—;_—m— Gear disengages by itself.

’—@r shift lever functions normaiID‘;

T

NOT DRIVEN (DT only).

H/
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Reference

o Main/creep gear shift lever or aux. gear shift
lever broken. 10
_ Main gear shift or aux, gear shift lever
o spring pin broken, b
e Creep gear shift lever broken. 166
=S Shift fork broken. 160
- Gear shift lever stopper spring slacken. 150
bee Gear shift lever stopper spring broken, 1560
. Synchronizer key broken, 188
o Synchronizer key spring broken. 188
- Excessive play between shift fork and 190
gear fork groove.
_ Excessive axial play of driven gear
o when changing speeds.
=] Transmission medium in clutch housing or transmission | 160~
case broken. 164
- Transmission medium in rear axle case broken, 166

Refer to item: Rear wheels are not driven,

Shift fork mounting spring pin broken.

Shift fork broken.

Lever guide worn.

Lever guide broken.

Set screw missing.

Propeller shaft broken.

Transmission medium in differential gear case, bevel
gear case, or front axle case broken.

138~
142
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PTO gear shift Iever\
does not catch. J

PTO SHAFT IS PTO gear shift lever \
NOT DRIVEN. : _ releases by itself, /

Ground PTO does not
o :
function,
TO gear shift lever ) ‘
_functions normally. ———{ Live PTO does not function.

Neither ground PTO nor
— - :
live PTO functions,

T

\r

Kr

_ (Clutch control lever does

not catch,
.-——-—@es not disengage a@—

kr

A—Glutch control lever is normal,

Clutch control lever has
excessive free travel.

PTO CLUTCH DOES NOT
DISENGAGE PROPERLY.

,——-@engages insufficﬁi

Clutch control lever has

e
normal free travel.

TTY
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Reference

. PTO gear shift lever spring pin broken. 158

— Shift lever broken. 158

- Shift fork broken, 168

= Gear shift lever stopper spring broken. 168

- PTO gear shift rod broken. 168

- Shift fork deformed. 168

:I Ground/Live PTO shift gear broken. I 156J

- Ground/Live PTO shift gear broken. 186
L=  PTO clutch shaft broken. 166
< | Transmission medium in clutch housing or transmission | 150~
= case broken. 164

= Release lever 2 missing. 144

= Clutch release coupling broken. 146

- Clutch release fork 2 broken. 146

= Set bolt missing, 146

Control lever shaft broken, 146

— Clutch control rod maladjusted, 180
| Clutch disc rusted. 146
™ Clutch control rod maladjusted. 180
L =]  Thrust bearing broken. 146
— Bearing in flywheel broken. 144

- Clutch disc shakes. 180
Diaphragm spring broken, 182
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'PTO CLUTCH SLIPS.

PTO CLUTCH ACTION IS

Clutch control lever has
\insuff%ciem free travel.

Clutch control lever has
. normal free travel.

HEAVY, <

UNUSUAL NOISES OCCUR,
IN CLUTCH HOUSING,

TRANSMISSION CASE OR
FRONT WHEEL DRIVE SECTION.

-—-——-( Continuous beating n@f

A—eregular noise.

ey
)

Noise occurs when
e
tractor turns.

"
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Reference

-‘={ Clutch control rod maladjusted. 180
- Qil sticks to clutch disc or pressure plate. 182
. Clutch disc carbonized. 182
. Clutch disc worn. 182
oo Diaphragm spring broken. 182
o Control lever guide rusted.
- Gear shift lever pin stuck,
o Control lever shaft rusted. 146
1o Gear oil degraded.
¥ Deficient gear oil. 10
Gear backlash too great or too small. :g i
- Excessive backlash between gear and spline shaft. 186
Bearing worn. 186
= Bearing broken. 186
-— Gear tooth missing.
o Foreign matter caught in moving parts.
Thrust washer worn.
- Fasteners loose.
| Backlash between differential side gear and pinion gear 172
= too great. 192
o Gear tooth missing.
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[

 BRAKING ACTION IS

DIFFERENTIAL LOCK

MALFUNCTIONING.

BRAKE DOES NOT

WORK.

HEAVY,

-—»(Does not lock.

‘—C Does not work at all, )—

A—C Works improperly. }
{ Normal pedal free travel.

{Noisy.

v

———Goes not unlock.

A—Grake pedals do not catch,

‘—Gormal brake pedalling.
4>Gessive pedal free travel,

kﬁ

TY

H/

~
_J/
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Reference

™ Differential lock cam mounting spring pin broken. 164

L Shift fork broken. 164

—{ Differential lock spring slacken or broken. 154

L—=  Differential lock shifter pin flawed. 154
B Joint pin on brake rod connection missing, 200
o= Brake cam lever broken. 200
= Brake lever broken. 200
- Brake case broken, [ 28
":'IL Brake rod maladjusted. I 200J

l——- Brake disc worn. 202

i =X Cam plate worn. 202

[ Qil degraded.

s Brake disc or cam plate not flat enough. 200

™ Brake pedal or pedal shaft rusted,

— Brake lever rusted. 200
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Turning steering wheel does
| not turn the pitman arm.
' Impossible.

—-—Gitman arm turns, j—

- ORDJFFIC

' STEERING IS IMPOSSIBLE

ArGIIs in one direct@f

——-Gteering wheel jerks.\,

Insufficient steering wheel
free travel.

STEERING ACTION IS

HEAVY.

Normal steering wheel free
travel.
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Reference

- Ball nut assembly broken. 148
| Some element in steering gear case - Sector shaft broken. 148
broken. - Steering wheel shaft broken. 148
T Steering wheel mounting key broken, 20
- Drag link and end broken.
- Tie-rod and end broken.
- Knuckle shaft feather key broken,
Knuckle arm broken. 138
= Uneven tire pressures, 170
T No steering wheel free travel. 184
L Front wheel hub bearing worn, 134
= Front wheels not in alignment. 170
4 Front wheel mounting bolt and nut loose. 134
s Knuckle shaft bushing worn. 168
- Front wheels not in alignment. 170
Front wheel hub bearing worn. 134
= Drag link end or tie-rod end worn. 186
Uneven tire pressures, 170
Front wheel disc deformed,
:l_ Steering wheel free travel adjustment improper. | 180 I
. Column bushing has seized up.
to Oil insufficient. 146
o Thrust ball bearing maladjusted. 184
£ Each end not lubricated enough.
e Front wheels not in alignment. 170
- Knuckle shaft not lubricated enough,
= Thrust ball bearing broken. 148
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TURNING STEERING WHEEL
DOES NOT ACTUATE

BOOSTER AT ALL OR
ACTUATION IS DELAYED.

Does not actuate \
' booster at all.

Booster actuation
delayed.

D’

216

—!--{ Noise.

D_

4—60 noise.

}




Reference

= Hydraulic pump broken, f———{  Shaft, key and hub broken. [ 5%
i Screw loose, 290
| Turning steering wheel does not move -
spool. 5= Self-locking nut loose. 288
o Spool flawed. 280
= Relief valve defective. %'bl; Relief valve spring broken, 290
- Suction pipe clogged.
== Cavitation. . Qil degraded.
o Oil temperature too low,
= Inlet pipe slacken, 22
: . - Inlet pipe O-ring flawed.
Air in hydraulic system, = : 226
= Pump shaft oil seal flawed or worn. 230
Oil insufficient. 22
» Hydraulic pump broken. -——--L Gear and bushing seized up. I ggg I
= Relief valve defective. —-—L Setting of relief valve too low, I z;;l
: ; 234~
- Oil leaks inside hydraulic pump. 238
- Oil leaks inside control valve. 292
= Oil leaks inside hydraulic cylinder. 292
- Relief valve seat surface flawed or has imbedded foreign 290
matter,
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IV. HYDRAULIC SYSTEM
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HYDRAULIC PUMP

221



1. CONSTRUCTION AND NAME OF PARTS

5 Seal element

®
o
gt
\$ = @
&
N
\t\“_"‘-' 2
“
Fig.40
@ @ m o ay @) ® Name of Parts
l ' Housing

Z/{:/ {2: Flange

85— ;/’///’/;// ‘¥ 0il seal

AN 4 Cower

6 Backup element
7 Key

8,49 0-ring

16,11 Gear

12, 1% Bushing
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2. FUNCTION

Power from the engine drives the drive shaft, which in turn
rotates the gears inside the pump. The gear rotation draws in Fig.41
the hydraulic oil{gear oil SAE # 80)from the inlet and forces
it to the hydraulic cylinder through the control valves. The
faster the gears turn, the more the hydraulic oil flows out
from the outlet, thus accelerating implement lifting speed.

®  Pressure balance system

A pressure balance system is introduced to minimize as much
as possible the space between the side face of the gear and
the mating bushing to attain higher pumping efficiency.
Outlet oil of high pressure acting on the side faces of the
bushings forces the bushings against the sides of the gears to
automatically adjust the gap between the gears and the
bushings. Accordingly, oil leakage does not increase under
high pressure.

Fig.42

Loading pressure

Outlet Inlet

Qutlet

Bushing
Loading pressure

223



3. DISASSEMBLY

3-1. Implement lifting gear pump (M4000,M5500,M6500,M7500)

Item Location Bolts and nuts Tools
Disassembly (1) £ M10x90 ‘1;
COVBF, S I R |
Flange

VIVES

t?i
Y]

Disassembly (2)

Bushings, ) i,
Gears w =
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Procedura

Remarks

1) Remove the nut and then the hub and the ring (1),
2) Remove the bolt and then the cover and the flange.

e Be sure to mark the cover, the housing and the flange
so that they can be correctly positioned when reas-
sembled.

1) Pull out the bushings and the gears from the housing
case,

(When reassembling)

@ Be sure not to mistake the bushing on the drive shaft
for the one on the idler shaft. Be careful to refit the
idler gear in the correct direction,

e Be careful not to lose or damage the keys joining the
two bushings.

Fig.43
Idler gear Idler shaft bushings
Mark side Sy
==
L, Ke
- "'-/ 7 v
Qutleat Inlot@:E_ﬁ
= H o
R == D
Mark side N

Driva shaft (gear)  Drive shaft bushings

_ Qutlat

Face tha grooves '
of the bushings
toward the inlet.
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3-2. Power steering gear pump (M5500,M6500,M7500)

End cover

Item Location Bolts and nuts Tools
s 12
Disassembly (1) O==O |}
Hub,
i e———;

Disassembly (2)
A" bushings

Disassembly (3)
Gear, "'C"" bushings




Procedure

Remarks

1) Remove the hub.
2) Remove the end cover.

{When reassembling)
e Take care to correctly position the oil port of the end

cover.

1) Push the drive shaft toward the end cover.
2) Remove the seal ring and the support as one unit.
3) Removing the A’ bushings as one unit,

1) Pull off the gear.

2) Tap the pump body against something soft to let the
"C'" bushings out as one unit,

3) Remove the O-rings.

{(When reassembling)
e Be careful not to mistake the bushing on the drive shaft

for the one on the idler shaft. Be careful to refit the
idler gear in the correct direction.

Fig.44 Idler gear  |dier bushing A"

Mark side ™~ |

e g i T

~~."1 —tIdler bushing “C"
Qutlet Inlat =
o [ s

//|h ™ Driva shatt

Mark side bushing ¢’

Drive shaft (gear) Drive shaft bushing " A"

227




3- 3. Gear pump (M4000S,M4500)

Item

Location

Bolts and nuts

Tools

Disassp:mbtv ( ” Implement lifting gear pump gy 5teer\i\r?g genEpLR mmum M10x12(j I_ 8
Separating the implement i

lifting gear pump from the N

power steering gear pump. ! la
Disassembly (2) M12eerd 19
Disassembling the -w |

implement lifting gear pump
i) Cover, Flange

| A B

Disassembly
ii) Bushings,
Gears
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Procedure

Remarks

1) Clamp the pump assembly in a vise and remove the
bolts.

2) Separate the pumps,

{When reassembling)
® Be careful to refit the coupling in the correct direction.

1) Remove the nut, and then take off the drive gear, the
ring and the woodruff key.
2) Unscrew and remove the cover and the flange.

® Mark the cover, the flange and the housing so that they
will be correctly positioned at time of reassembly.

1) Pull out the bushings and the gears from the housing
case,

Fig.45
Idlar gaar Idler bushings
Mark side ™ ;r‘m
S " S RS Sz
.\\“ bz
- 1 o Koys
| —
Qutlet Inlat

EaEmmEd
-1

Drive shaft (gear)

- [ D

Drive shaft bushings

(When reassembling)

® Becareful not to mistake the bushing on the drive shaft
for the one on the idler shaft. Be sure to refit the idler
gear in the correct direction.

® Be careful not to lose or damage the kevs joining the
two bushings.
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Itam

Location

Bolts and nuts

Tools

Disassembly (3)
Disassembling the power
steering gear pump

i) Cover, Bracket

e ———— Spacer

VY MG+ eer 12

Disassembly
ii) Bushings,
Gears
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Procedure

Remarks

1) Remove the spacer,
2) Remove the cover.
3) Remove the bracket while taking care not to drop or

damage the shim,

® Mark the cover, the case and the bracket to ensure that
they will be correctly positioned during reassembly,

(When reassembling)
@ Be careful not to damage the O-rings on the cover and

the bracket.

1) Pull out the bushings and gears from the housing case.

(When reassembling)
® Be careful not to mistake the bushing on the drive shaft

for the one on the idler shaft. Be sure to refit the idler
gear in the correct direction.

Fig.46

Idler gear Idler bushings
Mark side ™~ i
~I7ESS
“"-\__\_‘H‘H
Outlet Inter  }—F=
— 1| O

=y
Mark side // N2

Drive shaft (gear) Drive shaft bushings

231




4. SERVICING

4-1. Implement lifting gear pump (M4000,M4000S,M4500,M5500,M6500,

Location

Reference value

Outside diameter of gear

Item
Servicing (1) o Allowable limit
37.14mm
1,4622in.

Servicing (2)
Clearance between the
bushing and shaft

Allowable limit

] 17.96Bmm
Shaft diameter 0.7074in,
0.160mm
Clearance 0.0069in.

Servicing (3)
Difference in the widths of
housing, bushing and gear.

e Allowable limit
0.25mm
0.0098in,




M7500)

Tools and test instruments

Procedure

Remarks

G

1) Measure the outside diameter of the gear
with an outside micrometer.
2) If wear is excessive, replace the gear.

[

1) Measure the shaft diameter with an
outside micrometer.

2) Measure the inside diameter of the
bushing with an inside micrometer.

3) If wear is excessive, replace the bushings.

® |f the inside wall of the housing is scored
to a visible extent, the bushing and the
gear shafts are probably worn. So they
should be carefully checked.

1) Measure the width of the housing with
an outside micrometer,

2) Measure the width of the bushing and
gear with an outside micrometer.

3) Obtain the difference between the
measurements taken in steps 1) and 2)
above. If it exceeds the allowable limit,
replace the related parts.

233




itam

Location

Roforonce value

Servicing (4)
Cleaning the filter

e Reference value

Clean the fliter every
200 sarvice hours, '

4- 2. Power steering gear pump (M5500,M6500,M7500)

Reference value

Radial clearance between
gear and pump body

Itam Location
Servici o Allowable limit
icing (1) 0.05mm
0.0020in.

Servicing (2)
Clearance between bushing
and shaft

Allowable limit

. 12,698mm
Shaft diameter 0.4960in,
0.177mm
Clearance 0.0070in.
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Tools and test instruments

Procedure

Remarks

i, 10

1) Take out the hydraulic filter and the
magnet filter from the filter case and
rinse them with light oil.

Tools and test instruments

Procedure

Remarks

*

1) Fitthe bushing “C" into the pump body.

2) Fit the drive shaft and the idler shaft
into the pump body,

3) Measure the radial clearance between the
gear and the pump body with a feeler
gauge.

4) If it exceeds the allowable limit, replace
the related parts.

® To achieve best pumping efficiency, the
gear tooth crest slightly contacts the
pump body when turning.

[9

1) Measure the shaft diameter with an
outside micrometer,

2) Measure the inside diameter of the
bushing with an inside micrometer,

3) If the clearance exceeds the allowable
limit, replace the bushing and the shaft.

® |f the inside wall of the housing is scored
to a visible extent, the bushing and the
gear shaft are probably worn. So they
should be carefully checked,
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Item Location

Referonce value

Servicing (3)
Bushing width A" and “'C”

e Allowable limit
18.669mm
0,7350in.

4- 3. Power steering gear pump (M4000S,M4500)

Iteam Location

Reference value

Servicing (1)
Qutside diameter of gear

o Allowable limit
31.260mm
1.2307in.

Servicing (2) Allowsble limit |
Clearance between bushing 13.02
HdZmm
and shaft Shaft diameter 0.5480in.
P—TTY
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Tools and test instn.érnonts

Procedure

Remarks

U=

1) Measure the width of the bushing with
an outside micrometer,
2) If it exceeds the allowable limit, replace.

® Replace the bushing in the following
cases:

1) When the slide face contacting the pump
body is scored or pitted to such an
extent that it can be caught by a nail.

2) When the side face is scratched all over
in the rotational direction to such an
extent that it can be caught by a nail.

3) When the slide face (inside diameter)
and/or the side face are pitted by
foreign solids.

Tools and test instruments

Procedure

Remarks

T

1) Measure the outside diameter of the gear
with an outside micrometer.

2) If wear exceeds the allowable limit,
replace the gear.

I

1) Measure the shaft diameter with an
outside micrometer.

2) Measure the inside diameter of the
bushing with an inside micrometer.

3) If wear exceeds the allowable limit,
replace the related parts.

o |f the inside wall of the housing is scored
to a visible extent, the bushing and the
shaft are probably worn more or less. So
they should be checked carefully.
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Item

Location

Raference value

Servicing (3)
Bushing width

e Allowable limit
22.370mm
0.8807in,
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Tools and test instruments

Procedure

Remarks

U—.

1) Measure the width of the bushing with
an outside micrometer.
2) If it exceeds the allowable limit, replace.
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5. BREAKING-IN AND PERFORMANCE CHECKS

s Checks before breaking-in

After completing the disassembly, servicing and reassembly of
the gear pump, check its performance in the following manner
prior to putting it in service (this check is not necessary for a
brand-new gear pump). If the gear pump should seize up or its
internal parts wear abnormally, be sure to change all of the
used hydraulic oil and clean the filter.

5-1. Breaking-in instructions

1) Before checking the performance of the gear pump (before
installing on the engine), turn the pump by hand to see
that it runs smoothly.

2) Run the gear pump for 10 minutes under no load with the
engine at idle. (To achieve no-load running, throw the
control lever to the lowest setting.)

3) Run the gear pump for 16 minutes under no load with the
engine at half throttle. (approx. 1300 rpm).

4) Run the gear pump under load with the engine at high
speed and actuate the relief valve 5 times (each time for 5
seconds) with a buzzing sound.

5-2. Recheck

Check the gear pump again in case its temperature rises
abnormally during the braking-in.
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CONTROL VALVE

AND
LINKAGE
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1. CONSTRUCTION AND NAME OF PARTS

1-1. Control valve

Fig.47

Cross-section A-A Cross-section B-B
# Name of Parts
i} Housing @ Pin 7! Check valve
.2 Pilot spool 5 Plug 8 Throttle valve
{3) Shut-off spool '6) Lowering valve
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1-2. Linkage

Fig.48

O

B Name of Parts

1! Feedback rod

2 Draft link 1

% Draft link 2

‘4" Connector

'8! Position balancer

{

ot

\..
a3 1y

18 Position connector

1) Draft control shaft

8 Position control shaft
@ Spoaol retainer

1 Push rod

db Hydraulic arm shaft
4D Position cam

i} Draft com

‘4 Draft control rod
4% Draft control lever
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1-3. Single-acting auxiliary control valve and relief valve

Fig.49

B Name of Parts s’ Neutral port

‘I' Return port ‘6. Housing

2 Cylinder port 1" Spool

‘3 Feed port for double- # Relief valve
scting additional valve (9 Body {relief valve)

' Feed port
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2. FUNCTION

— —

2—1_. | @L_f_loﬁn control valve

(1) “NEUTRAL" POSITION

The oil forced from the hydraulic pump flows along the
circumference of the pilot spool and then into the inside
of the pilot spool so that the oil moves the shut-off spool
to the right. Thus the motion of the shut-off spool causes
the oil to return to the transmission case. The flow of oil
from the hydraulic cylinder causes the check valve and the
lowering valve to shut off the channels to the cylinder and
the pump so that the implement is maintained at a con-
sistent height.

Check valve

/Pllot spool

Shut-off spool

(2) “UP" POSITION

Setting the control lever at “UP" causes the spool retainer
to depress the pilot spool and then shut off the channels
from the pilot spool to the shut-off spool, so that the shut-
off spool moves to the left by the force of the inside spring.
As the result, the channels in the pump and transmission
case are closed off. The flow of oil forced from the pump
flows along the circumference of the shut-off spool and
then opens the check valve, Lastly it rushes into the cylinder
and causes it to lift the implement.
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Fig.51

Throttle valve

- Check valve

Pilot spool

™ Shut-off spool




(8) “DOWN" POSITION

Setting the control lever at “DOWN’’ causes the spool
return spring to push the pilot spool and lowering valve to
the right. The oil from the cylinder is forced down from the
lowering valve by means of the weight of the implement.
The drop speed of the implement is controlled by regulating
the flow rate with the throttle valve. The oil forced from
the hydraulic pump returns from the inside of the shut-off
spool to the transmission case,
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Thrattle valve

Check valve

To transmission case
Pilot spool

To transmission case

| ——-]

" 8hut-off spool




2- 2. Position control

(1) “UP" POSITION

Setting the position control lever at “UP"' causes the posi-
tion connector, the connector, the push rod, and the spool
retainer to operate as shown by the real lines, so that the
spool is pushed in to make a '"UP" circuit.

Nhen the cylinder draws in oil, the lift arm goes up and at
the same time the position cam rotates to operate the
position balancer, the connector, the push rod, and the
spool retainer as shown by the broken lines, Whereupon,
the spool is pushed out and returns to neutral by spool
return spring pressure.

Fig.53

Position control shaft

/ Qs
Ond 1/
/ f

Position connector Spool retainer
L]
> O 5
o))

4

Position cam

Connector Position balancer

Push rod
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(2) “DOWN” POSITION

Setting the position control lever at “DOWN"' causes the
position connector, the connector, the push rod and the
spool retainer to operate as shown by the real lines, so that
the spool is pushed out by spool return spring pressure,
making a "DOWN’’ circuit.

When the cylinder discharges oil, the lift arm goes down
and at the same time the position cam rotates to operate
the position balancer, the position connector, the connector,
the push rod, and the spool retainer as shown by the broken
lines.

Whereupon, the spool is pushed in and returns to neutral.

Fig.54

Position connector

Position g:ontrol shaft

Spool retainer

Position cam

Connector Pasition balancer

Push rod
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2- 3. Draft control

Operating the draft control lever moves the draft link (2)
into contact with the draft cam. The load the implement
takes on through the top link is transmitted to the U-shape
spring. The displacement of the U-shape spring so far
obtained finally reaches the spool retainer by the way of
the following media: the draft control rod, the draft cam,
the draft link, the connector, and the push rod, As the
cesult, the spool retainer is pushed in, making an “UP"
circuit,

For this reason, the oil forced from the hydraulic pump
goes into the cylinder and raises the |ift arm, As the lift arm
goes up, the load imposing on the top link decreases, so
that the individual links move by the force of the U-shaped
spring :as shown by the broken lines. Thus the spool is
pushed out and a "DOWN" circuit is then made. The oil in
the cylinder returns to the transmission case and the lift
arm goes down.

Fig.66

Draft link 2
4

N

\

Draft control shaft

Draft link 1

/ Spool retainer

\ i
\ [777 ?_7,(-{_7/’ 77
22772% 1, "’; "/;57' 7

.r__ztj LT T
y O et
-
f
L)
7
= ——
o=
l!
J —— il
] A mm——
!I Draft cam
|
i
Draft control rod Connactor

Ve :
] ol LAl '
’ SN L

/]

O [e)

=| ©

o] ©C__J

0]

o
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2-4. Mix control

Operating the position control lever moves the individual
links for position control so that the lift arm goes up to a
height level and stops. Next, if the draft control lever is set
within the draft-responsive range, then a large load the top
link takes on actuates the individual links for draft control
to raise the lift arm, which then goes down as the load
imposing on the top link decreases. However, the lift arm
does not descend below the setting of the position control

Ay

lever,
Fig.56
Draft link 2 Draft link 1 Position control shoft
LS ! |
\ i
Polltloq cam N '\ Position connector ) Drsftll:ontrol shaft
\

o/

Position balancer Connactor

/ |

Draft control rod Draft cam

Pl.;\sh rod

X
Spool retainer
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2-5. Qil flow in single-acting auxiliary control valve

(1)“NEUTRAL” POSITION

The oil forced from the hydraulic pump goes through the
relief valve and along the journal of the spool, and then
reaches the control valve. The oil from the hydraulic cylin-
der is blocked by the spool from flowing to the additional
cylinder and transmission case,

(2) “UP" POSITION

Operating the auxiliary control lever at “UP" causes the
spool to move to the left so that the oil forced from the
pump passes along the journal of the spool and then goes
into the cylinder.

However, if the cylinder undergoes a great load (more than
17.2 MPa, 175 kgf/cm?, 2,488.5 Ib./sq.in.), then the relief
valve will open to divert the oil to the transmission case.
When the auxiliary control lever is released, the spool
returns to neutral by spring pressure.

(3) “DOWN" POSITION

Operating the auxiliary control lever at “DOWN" causes the
spool to move to the right so that the oil in the cylinder
diverts to the transmission case. The oil forced from the
hydraulic pump flows into the control valve.
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To transmission case

!

Additional cylinder

Housing Spool

To control valve
Relief valve ’

Body (relief valve) From hydraulic pump




3. DISASSEMBLY

3-1. Cbntrol valve

Item Location Bolts and nuts Tools
Disassembly (1) ~M10x186 -
Control valve removal sy "

Push rod 1 M10.x“211'! a o 14
17
? M12x40
. Connector M12x76
w03
MB x 65
L srssaneons 3
o [V
@6 x 25
Disassembly (2) A, 30
Pilot spool
ot sp
- Pilot spool H 13
- Screw
s @ |

Disassembly (3)
Shut-off spool

Pilot spool

Shut-off spool
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1. CONSTRUCTION AND NAME OF PARTS

»
£
Fig.65 6!
% v2)
14 9 \
Y
A',' g _\'J Pl o ’,." s
_),,.'v_,,.'-;./'
s
=R -
P
/ LSS S
UL LN
%
i
B Nama of Parts 1 Shifter housing 6 Adjuster 9 Sleeve 12 Spool valve
! Cylinder assembly 4 Box T Cap 10 Screw 11 Piston and rod assembly
2 Valve housing 5 Plug 8 Plunger 1 Stud
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POWER STEERING BOOSTER

285






Tools and test instruments

Procedure

Remarks

[

1) Measure the set pin hole of the hydraulic
piston rod with an inside micrometer.

2) Measure the set pin diameter with an
outside micrometer, and obtain the
clearance between the set pin hole and
the set pin.

3} If the clearance exceeds the allowable
limit, replace the set pin and the piston
rod,

22,020 to 22.072mm

1.D. of piston rod hole D.B669 to 0.8690in

21.979 to 22.000mm

O.D. of sat pin 0.8653 10 0.8661in.

IS

1) Measure the outside diameter of the hy-
draulic arm shaft an outside micrometer,

2) Measure the inside diameter of the
bushing, and obtain the clearance be-
tween the shaft and the bushing.

3) If the clearance exceeds the allowable
limit, replace the bushing.

Lelt Right
49,975 to 654,970 10

0.D. of hydraulic | §0.000mm | 55.000mm
arm shaft 1.9676 to 2.1642 to
1.96856in, 2.1664in,
50,125 to 56.210 to

: 50.195mm | 556,240mm
I.D. of bushing | 1933410 | 2.173610
1.9762in, 2.1748in,

(When reassembling)
® After driving the bushing in, ream it.

[

!-——m-

1) Measure the diameter of the top link
bracket shaft with an outside microme-
ter.

2) Measure the inside diameter of the
bushing, and obtain the clearance be-
tween the shaft and the bushing.

3) If the clearance exceeds the allowable
limit, replace the bushing.

24,939 to 24.960mm
0.9819 to 0.9827in.

0.D, of top link
bracket shaft

26,020 to 25.071mm

1.D, of bushing 0.9850 1o 0.9870in,

(When reassembling)
@ After driving the bushing in, ream it.

<o

Adapter

1) Attach’ the cylinder safety valve to a

nozzle tester,

2) Apply increasing pressure up to the
specified pressure (19.6 MPa., 200 kgf/
cm?, 2,844 |b./sq.in.).

3) Check to see if pressure drops below
9.8 MPa. (100 kgf/cm?, 1,422 Ib./sq.in.)
in 6 seconds,

4) If pressure drops below 9.8 MPa, (100

kgf/cm?, 1,422 Ib./sq.in.), replace the

cylinder safety valve.
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Item

Location

Raference value

Servicing (3)

Hydraulic piston rod
(clearance between set pin
hole and set pin)

o Reference value
0.020 to 0.093mm
0.0008 to 0.0037in.

» Allowable limit
0.4mm
0,0157in,

Servicing (4)
Clearance between hydraulic
arm shaft and bushing

s Referance value
{Right) 0.210 to 0.270mm
0.0083 to 0.0106in.
{Left) 0.125 to 0.220mm
0.0049 to 0.0087in,
® Allowable limit
Q.5mm
0.0187in,

Servicing (5)
Clearance between top link
bracket shaft and bushing

e Reference value
0.06 to 0.132mm
0.0024 to 0.0052in,
e Allowable limit
0.4mm

0.015%in.

Servicing (6)
Oil-tightness of cylinder
safety valve

o Refarence value

Pressure drop falls below 9.8 MPa.(100
kaf/cm?, 14221b./sq.in)) 6 secondsafter
pressure is applied to 19.6 MPa. (200
kaf/cm?, 2844 Ib./sq.in.).




Tools and test instruments

Procadura

Remarks

1) Measure the inside diameter of the
cylinder with a cylinder gauge.

2) Check to see if the inside of the cylinder
is flawed,

3) If flaw and wear exceed the allowable
limit, replace the cylinder.

® Flaw check (visually)
Depth .........0.50 mm (0.0197 in.) or less
Width ........0.10 mm (0.0039 in.) or less
Especially be careful of vertical flaws,

1) Rinse the disassembled parts with light
oil,

2) Dry them out with a high-pressure blast
and check them visually.

3) Replace if heavily damaged.

Fig.63 Fitting direction of the backup rings

Hydroulic piston - ; ;

Fig.64 Backup ring arrangement

[ AN |
[ . ]
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3. SERVICING

Item

Location

Reference value

Servicing {1)
Wear and flaw of hydraulic
cylinder

.l\1lo\v\.ral:~i|a_|
Reference value limit

——190,0361090.071mm | 90.16mm
3.5447 to 3,6461in, | 3.56492in,

95,0361095.071mm|95.156mm
3.7416 to 3.7430in. | 3.7461in,

S

Servicing (2)

Flaw and distortion of
piston, O-ring and backup
ring

Q-ring

Backup ring

® Referance value
Replace if heavily flawed.
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Procedure

Reamarks

1) Introduce high-pressure air into the hydraulic piston
head and take off the hydraulic piston.
2) Remove the cylinder safety valve,

@ For the removal of the hydraulic cylinder liner, see
Disassembly (1) page on 252,

1) Remove the lift arm {right).

2) Remove the hydraulic arm set bolts.

3) Remove the hydraulic arm shaft, the distance collar
and the O-ring.

]

{When reassembling)

spline groove.
(Lower the lift arm.)

M4000, M6500, M7500:
Line up the punch marks

M4500, ME500: Disalign —-&
the punch marks by one

/mark to the hole,

Line up the punch
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2. DISASSEMBLY

Item

Location

Bolts and nuts

Tools

Disassembly (1)
Hydraulic piston,
Cylinder safety valve

Disassembly (2)
Hydraulic arm shaft

O==O 3

’i‘-‘- M12x80

Special bolt
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Fig. 62

® Name of Parts
! Hydraulic cylinder body
2 Hydraulic cylinder liner

) 3 @

i |

] ",

‘-\\. iy
Y Ml
i '
p el
o A

P
@ ©®

3. Hydraulic piston {8: Hydraulic piston rod ‘9 Lift arm
4 0.ring ' Hydraulic arm 14 Cylinder safety valve
'3 Backup ring 8 Hydraulic arm shaft

277




1. CONSTRUCTION AND NAME OF PARTS
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HYDRAULIC CYLINDER
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Tools and test instruments

Procedure

Ramarks

1) Lower the draft control lever all the way
down.

2} Throw the position control lever all the
way up and then lower it down to the
center of the lever guide. As shown in
fig. 61, mark the lever position with Sj.

3) Stop the lever at S; for approx. 10
seconds. Then slowly operate it upward
until the lift arm begins to rise. Mark the
lever position S; where the lift arm
begins to rise,

4) Measure the offset d, of S; from S, so
far obtained at (2) and (3) above,

5) Ifd; exceeds 16 mm (0.6299 in.), reduce
the gap {5 with the adjusting screw.

6) If d, falls below 13 mm (0.5118 in.),
increase the gap &5 with the adjusting
SCrew,

{When adjusting)

® Engine speed: medium speed

® Attach a weight of approx. 490.3 N.
(60 kgf., 110.3 Ib.) to the end of the
lower link.

Fig.61

~——— Position control lever

Draft control lever Lever guide

Control valve

Adjusting
screw
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Item

Location

Refarence value

Adjustment (7)
Sensitivity adjustment

e Reference value
Adijust the gap %s with the adjusting
screw to a point where d, is 1310 16
mm (0.5118 to 0.6299in.).
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Tools and test instruments

Procedure

Ramarks

All, 14

Test bar

1) Set the draft control lever at "“P," ap-
prox. 20 mm (0.7874 in.) below the
“U" position, {See Fig. 60,)

2) Attach a test bar to the top link bracket
and raise it until the top link bracket
comes in contact with the lock bracket,

3) In so doing, check to see that the lift
arm does not drop.

4) If the lift arm drops at this point, length-
en the draft control rod,

(When adjusting)

e Engine speed: 1,000 to 1,200 rpm

® Attach a weight of approx. 490.3 N- (50
kgf., 110.3 Ib.) to the end of the lower
link.

Fig.60

Position ~U" Polnt *'Py"

20 mm |

{0.7874 in.) | Draft control lever

Lever guide

Al 14

Test bar

1) Lower the draft control lever all the way
down.

2) Attach a test bar to the top link bracket

and press the test bar downward until
the spring is fully compressed.

3) Slowly throw the draft control lever up
until the lift arm begins to rise. At this
paint, measure the travel distance (£4)
of the control lever an the lever guide,

4) If 8, falls below 20 mm (0.7874 in.),
lengthen the draft control rod.

5) If ¢4 falls above 40 mm (1,5748 in.),
shorten the draft control rod.

{(When adjusting)

® Engine speed: 1,000 to 1,200 rpm

® Attach a weight of approx, 490.3 N- (60
kgf., 110.3 Ib.) to the end of the lower
link.
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Item

Location

Roference value

Adjustment (5)
Lifting range check

e Reference value

The lift arm should not drop when the
draft control lever is placed at the P,
point about 20mm (0.7874in,) below
the "U" point and then the top link
bracket is pulled downward until it
comes in touch with the lock bracket.
Lifting range

¢y = approx. 20mm (0.7874in.)

Lifting range

Adjustment (6)
Floating range check

® Reference value
Floating range
@ = approx. 20 to 40mm (0.7874 to

1.5748in.).
plb—— + Lever guide
C===23T.. Floating range
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Tools and test instruments

Procedure

Remarks

——a} i
A, 14

1) Set the draft control lever at “"DOWN"
and the position control lever at "UP"’,

2) Turn the position control shaft with a
regular screwdriver so that the offset d;
(S| to S;) obtained at Adjustment (2)-
3) may fall between 3 and 4 mm (0.1181
and 0.1676 in,).

3) Secure the position control lever and the
position control shaft with a set bolt.

{(When adjusting)

® Engine speed: 1,000 to 1,200 rpm

® Attach a weight of approx. 490.3 N.
(60 kgf., 110.3 Ib.) to the end of the
lower link,

1) Repeat Adjustment (2) and confirm the
length of the feedback rod.

2) Temporarily adjust the length of the
draft control rod to approx. 180 mm
(7.0866 in.),

3) Set the draft control lever at “P;" 70
mm {2.75569 in.) below the "“U" posi-
tion. (See Fig. 69.)

4) Adjust the length of the draft control
rod to a point where the lower link
begins to rise.

6) After adjustment, be sure to proceed
with Adjustments (5) and (6) on the
next page.

(When adjusting)

e Engine speed: 1,000 to 1,200 rpm

® Attach a welght of approx. 490.3 N,
(50 kgf., 110.3 Ib.) to the end of the
lower link.

Fig.69

Position “U*"  Point ""P "
{70 mm =L

:(2‘;‘5)59 /of— Draft control levar
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Item

Location

Reference value

Adjustment (3)

Position control lever

» Reference value
Secure the pasition control lever to the
positian control shaft so that d, may
be 3 to 4mm (0.1181 to 0.1676in.).

Adjustment (4)
Draft control rod

« Refarence value
Adijust the length of the draft control
rod to a point where the lower link be-
gins to rise when the draft control laver
is placed at the P, point about 70mm
(2.7559in.) below the "'U"* point.
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Tools and test instrumants

Procedure

Remarks

1) Measure the gap (¢, ) between the spring
and the spring retainer. If the measure-
ment deviates from the reference value,
execute shim adjustment.

2) Measure the gap (£;) between the top
link bracket and the lock bracket. |f the
measurement deviates from the reference
value, adjust the gap by varying the lock
bracket,

e, 14 CHNN

A weight of 480.3N.
(50kgf., 110.31b.)

1) Adjust the length of the feedback rod to
approx. 9 mm (0.3543 in.) (Fig, 58.),

2) Start the engine and run it at 1,000 to
1,200 rpm,

3) Attach a weight of approx. 490.3 N- (50
kgf., 110.3 Ib.) to the end of the lower
link.

4) Raise the lift arm all the way up by hand
and then mark the hydraulic cylinder
and the lift arm with S, and S, respec-
tively.

6) Set the draft control lever at “UP".

6) Measure the offset d; of S, from S,
obtained at (4) above.

7) If the offset d; does not reach the
reference value, adjust the length of the
feedback rod,

Fig.58

Feedback rod

épfl;,:u

4 e Approx. 9 mm (0.3543 in.)
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5- 2. Hydraulic control adjustment (Adjust in the sequence noted below)

Reference valus

Item Location
Adjustment (1) T — ® Roference valuo
Top link bracket g, =128t013.1mm
0.6039 to 0.5167 in.
{/' £, =3 to 5mm
- Sering 0.1181 to 0.1969in.
: Spring
Spring adjusting retainer 2
shim
Spring
C/ retainer 1
12.8 to 13.1 mm

Lock bracket 0 (0,5039 to
E-'ﬁ——Jf ¢, 0.5157in)

E g 3to 5.-rnm
1181 to 0.1969 in.)

e Reference value

Adjust the length of feedback rod so
that d; may be 3 to 4mm (0.1181 to
0.1676in.).

Adjustment (2)
Feedback rod
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Tools and test instruments

Procedure

Remarks

Epenaily (= Py
N
./

O 22

Seal tape

1) Remove the plug from the auxiliary
control valve and attach a pressure gauge
to the plug hole (apply a strip of sealing
tape to the thread to prevent oil leakage).

2) Start the engine and accelerate the speed
to the maximum. Then throw the aux-
iliary control lever to ""UP", Read the
pressure gauge dial when the relief valve
starts to buzz.

3) When the reading is below 16,7 MPa,
(170  kgf/fem?, 2,417.4 Ib./sq.in.):
Remove the plug from the relief valve
and add a shim.

Shim thickness: 0,26 mm (0.0098 in.),
0.50 mm (0.0197 in.),
2.50 mm (0.0984 in.)

4) When the reading is above 17.7 MPa,
(180 kgf/cm?, 2,569.6 Ib./sq.in.); Reduce
shim thickness. Note that if the hydrau-
lic pump should operate at more than
17.7 MPa, (180 kgf/cm?, 2,559.6 Ib./
sg.in.), it will lead to damage to the
pump.

(Precaution for resetting the relief valve)

® The need for resetting the relief valve is
strictly limited to occasions where it is
replaced or the lift capacity drops.
Absolutely do not reset it on other
occasion.
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5. ADJUSTMENT

5-1. Resetting the relief valve

Item Location Reference value

e Reference value
16,7 t0 17,7 MPa
170 to 180 kgf/em?
2,417.4 to 2,559.61b./sq.in.

Adjustment (1)
Setting of relief valve

Ny
Body (relief valve)

Plug Relief valve

264



Tools and test instruments Procedure Remarks

1) Rinse the parts with light oil, ® Check the dust seal and the oil seal in
2} Dry out them with a high-pressure blast the housing.
and check them visually.

1) Rinse the parts with light oil, ® Check the O-ring and the spring.
2) Dry out them with a high-pressure blast
and check visually.
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4- 2. Single-acting auxiliary control valve

Item

Location

Reference valuo

Servicing (1)
Spool flaw

o Reference value
All the surface is free of burrs, scratches
and nickes.

Servicing (2)
Contact between relief valve
and seat

o Referance value
Seat is not scored,
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Tools and test instruments

Procedure

Remarks

1) Rinse the disassembled parts with light
oil.

2) Dry out the parts with a high-pressure
blast and then check them visually,

® Check the O-rings in the plug and
bushing.

1) Rinse the parts with light oil.
2) Dry out them with a high-pressure blast
and then check them visually.

® Check the O-ring in the lowering valve.

1) Rinse the parts with light oil.
2) Dry out them with a high-pressure blast
and check them visually.

@ Check the O-ring in the throttle valve,

1) Place the spring on a surface plate and
place a square along the length of the
spring. Check to see that the square is in
contact with the entire length of the
spring.
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Item Location Raferance value

Servicing (4) - Reference value
Seat is not scored.

Contact between check
valve and bushing

Servicing (5) o Reference value
Seat is not scored.

Contact between lowering
valve and seat

Servicing (6) o Reference value
Throttle valve flaw ::r:i’t:?cs:ef:‘ace is free of burrs, scratches

e Referance value
Squareness
Less than 3% of tha free length

Servicing (7)
Breakage and distortion of

spring




Tools and test instruments

Procedure

Remarks

1) Rinse the disassembled parts with light
oil.

2) Dry out the parts with a high-pressure
blast and check visually.

1) Rinse the disassembled parts with light
oil,

2) Set the valve body upright and insert the
spool into it a little.

3) Check to see if the spool slides smoothly
by itself.

1) Rinse the disassembled parts with light
oil.

2) Set the pilot spool upright and then
insert the shut-off spool into it a little.

3) Check to see if the shut-off spool slides
smoothly by itself,
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4. SERVICING

4-1. Control valve

Item

Location

Reference value

Servicing (1)
Flaws of pilot spool and
shut-off spool

o Referance value
All the surface is free of burrs, scratches
and nickes.

Servicing (2)
Checking the pilot spool for
sliding motion

» Refarence value
Slide down by itsalf,

Servicing (3)
Checking the shut-off spool
for sliding motion

o Reference value
Slide down by itself.
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Procedure Remarks

1) Unbolt and remove the auxiliary control valve. (When reassembling)
e Be careful not to drop or damage the O-ring and backup
ring.
1) Remove the auxiliary control lever. (When reassembling)
2) Remove the cap nut. ® Be careful not to drop or damage the shim in the cap.

3} Pull off the spool.

1) Remove the plug. (When reassembling)

2) Remove the spring. ® Be careful not to damage the O-ring in the plug.

3) Remove the relief valve. ® Be careful not to damage the gasket in the relief valve
body,

® Make sure of the number of shims in the plug.
Shim thickness: 0.25 mm (0.0098 in.)
0.50 mm (0.0197 in.)
2.50 mm (0.0984 in.)
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3- 2. Single-acting auxiliary control valve

Item

Location

Bolts and nuts

Tools

Disassembly (3)
Relief valve

Shi\r;s \x.' Ow
N

’o

Disassembly (1) 12
Auxiliary control valve '
removal
27
Disassembly (2)
Spool
27
Spool
00 :
QOu) 22
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Procedure

Remarks

1) Remove the throttle valve assembly,

(When reassembling)
® Be careful not to damage the O-ring in the throttle
valve.

1) Remove the plug.
2) Remove the spring and the spring seat.
3) Remave the check valve,

(When reassembling)
e Be careful not to damage the O-rings in the plug and
bushing.

1) Remove the plug.
2) Remove the collar, the spring seat and the spring.
3) Remove the lowering valve.

{When reassembling)
® Be careful not to damage the O-ring,
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Item

Location

Bolts and nuts

Tools

Disassembly (4) ey 4
Throttle valve
Disassembly (5) Pty 22
Check valve

r 6

Disassembly (6)
Lowering valve
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Procedure

Remarks

1) Remove the joint pin securing the push rod (1) to the
connector,

2) Remove the hydraulic piston rod.

3) Remove the set bolt from the position cam,

4) Remove the hydraulic cylinder liner and the control
valve at the same time.

5) Remove the control valve from the hydraulic cylinder
liner.

1) Remove the cap and then take off the spring.
2) Loosen the screw and pull off the pin.
3) Pull off the pilot spool.

(When reassembling)

® Be sure of the position of the plug.

Align the two pin holes.

Pilot spool

1) Remove the pin and the spring seat.
2) Pull off the spring and the shut-off spool.
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2. FUNCTION

2-1. Oil flow in power steering booster

(1)“NEUTRAL'POSITION

When the steering wheel is not held, the spool is set at the
center position by spring pressure, Therefore, the oil forced
from the hydraulic pump returns to the tank via the journals
on both sides of the spool,

Fig.66

From pumni r To tank

Fixed

(2)“0UT-STROKE"POSITION

Turning the steering wheel to the right actuates the drag
link and the related members to move the spool to the left
(Fig. 67). Therefore, the oil forced from the hydraulic pump
goos into the left chamber of the cylinder piston through
the journal on the left side of the spool. Meanwhile, the oil
in the right chamber returns to the tank via the valve. When
the piston advances, the spool returns to neutral,

(3)"IN-STROKE"POSITION

"Turning the steering wheel to the left moves the spool to
the right. Thus the oil forced from the hydraulic pump goes
into the right chamber of the cylinder piston through the
journal on the right side of the spool, Meanwhile, the oil in
the left chamber returns to the tank through the valve,
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Fig.67

From pumpl ’ To tank

Fig.G8
From pump* r To tank

Fixed
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3. DISASSEMBLY

Item Location Bolts and nuts Tools
: | Mg x 95 23
Disassembly (1) Shifter housing | B .. ‘4 ﬁ 36
Separation of valve housing £
from cylinder Valve housing
24 1
‘ g |
/a , Cylinder 160 1
. & Bl
\ y ) srverenns 1 M 12
]
T rew
ap sc w —
Disassembly (2) \ g Ve ! Om=Q 14
Spool valve
e -Spool valve
P ;
< i ‘
|
N |
&<H '
° ‘
oy
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Procedura Remarks

1) Disconnect the front end of the link. {When reassembling)
2) Disconnect the rear end of the link. e The length of the booster assembly (in in-stroke posi-
3) Remove the drag link. tion)
4) Remove the retainer and take off the dust seal, L La
5) Separate the assembly into the shifter housing, the
. , M40005 220mm 830mm
valve housing and the cylinder, MA4500 8.6614in. 32.6772in.
M&500
383mm : :
ME500 Fixed type (without adjustment)
MTE00 16.0787in.
m:gggg; 13;%1";210 1181in Fixed type (without adjustment)
M5500DT
375+3mm . .
M6500DT . | Fixed type (without adjustment}
M7500DT 14,7638+0.1181in,
Fig.69
- %
- L5 e [ S L. STEEEIES i
1) Remove the nut and take off the washer and the spring (When reassembling)
seat. ® Make sure of the direction of the spool valve.
2) Remove the spool valve and the spring. ® Make sure of the direction of the cap and note that the
3) Remove the cap. O-ring is not missing.
® Tightening torque of nut is 7.8 N-m, (0.8 kgf-m., 5.8
Ib.ft.).
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Item

Location

Bolts and nuts

Tools

Disassembly (3)
Stud

Shifter housing

Screw

' ' Sleeve

Disassembly (4)
Relief valve

Plunger

a4
#\
N \Adjuster
&

12

Disassembly (5)
Piston and rod assembly

Cylinder

Piston and rod assembly

'__

Hook wrench
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Procedure

Remarks

1) Remove the snap ring from the shifter housing; remove
the screw and pull off the stud.

2) Pull off the sleeve from the shifter housing and take off
the screw, the spring and the seat in that order.

(When reassembling)
® The screw should be turned back approx. 80° after it
has been fully tightened.

1) Remove the nut and then the adjuster.
2) Remove the spring and the plunger.

{When reassembling)
e Tightening torque of nut is 9.8 N-m, {1 kgf-m,, 7.2
Ib.ft.),

1) Unstake the cylinder and take off the box.
2) Draw out the piston and rod assembly,

(When reassembling)
® Tightening torque of box is 78.4 t0 98,1 N-m. (8 to 10
kgf-m., 57.9 to 72.3 Ib.ft.).
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4. SERVICING

Item

Location

Reference value

Servicing (1)
Clearance between spool
valve and valve housing

# Reference value
0.022mm
0.0009in.

e Allowable limit
0.04mm
0.0016in,

Servicing (2)
Clearance between box and
rod

s Raference value
0.074mm
0.0029in,

® Allowable limit
0.11mm
0.0043in.

Servicing (3)
Clearance between piston
and cylinder

e Reference value
0.121mm
0.0048in,

® Allowable limit
0.2mm
0.0079in.
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Tools and test instruments

Procedure

Remarks

U—-
e

1) Measure the spool diameter with an
outside micrometer,

2) Measure the inside diameter of the valve
housing with an inside micrometer, and
find the clearance between them.

3) If the clearance exceeds the allowable
limit, replace.

9

1) Measure the inside diameter of the
bushing in the box with an inside mi-
crometer,

2) Measure the rod diameter with an out-
side micrometer, and find the clearance
between them,

3) If the clearance exceeds the allowable
limit, replace.

1)} Measure the piston diameter with an
outside micrometer.

2) Measure the inside diameter of the
cylinder with a cylinder gauge, and find
the clearance between them,

3) If the clearance exceeds the allowable
limit, replace.
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Item

Location

Reference value

Servicing (4)
Resetting the relief valve

® Reference value
9.8 Mpa.
100 kagf/em?
1,422 Ib./sq.in,
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Tools and test instruments

]

Procedure

Remarks

B o

1) Remove the plug from the valve housing,
and install a pressure gauge in its place.

2) Start the engine and fully turn the
steering wheel, Read the pressure gauge
dial when the relief valve buzzes.

3) If the reading does not meet the refer-
ence value, reset relief valve with an
adjuster.
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TROUBLE SHOOTING

/——Goesn't rise at all. )———PGIO noise.

IMPLEMENT DOESN'T RISE,

WHEN CONTROL LEVER IS

SET AT “UP” POSITION.
R nea : —( Noise.

_—-C Rises too slowly. )—’

_-—--( No noise:

Lift arm does not reach \
highest position. f
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Reference

Spool does not move when position
control lever is operated.

Spool does not move when draft
control lever is operated.

Shut-off spool stays open.

Relief valve defective.

Hydraulic pump broken.

Cavitation.

Air in hydraulic system.

Hydraulic pump broken,

Relief valve defective,

l—Ll r Y v ¥ ll Y Y YV Y Y Y1 Y il Y Y YvYY yYryYvyvy

Position control lever loose, 268
Position balancer broken. 243
Connector broken. 243
Position connector broken, 243
Push rod broken. 243
Spool retainer broken. 243
Draft control shaft key broken. 243
Draft links (1) and (2) broken. 243
Draft cam broken. 243
Push rod broken. 243
Spool retainer broken. 243
Sliding face of shut-off spool imbedded with foreign 262
material or flawed.
Spring broken. 252
Relief valve spring broken, l 266 l
224
Shaft, key, or hub broken. I 228 I
Qil filter clogged. 234
Inlet pipe obstructed.
Oil degraded.
Oil temperature too low.
Inlet pipe loose.
Inlet pipe O-ring flawed or distorted.
Inlet pipe broken.
A 224
Pump shaft oil seal flawed or worn. 228 |
Oil insufficient. 10
7 : 774
Gear and bushing seized up. l 228 [
Setting of relief valve too low. l 264 ]
Qil leaks inside hydraulic pump. 232
Qil leaks inside control valve. 2228
Oil leaks inside hydraulic cylinder, 280
Relief valve seat flawed or imbedded with foreign
material, 262
Feedback rod maladjusted. 266
Position control lever maladjusted. 268
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IMPLEMENT DOES NOT LOWER
WHEN CONTROL LEVER IS SET

AT “DOWN” POSITION.

IMPLEMENT CANNOT BE HELD

IN ONE POSITION.

/" Implement does not lower when
— hoth control levers are
\set at “DOWN"’ position,

ﬂmplement does not lower when
— draft control lever is
set at "DOWN'’ position,

Implement moves up and down
quickly while engine is

> running, but drops when
engine stops. J

tractor is traveling.

Cmplemem drops while \
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Reference

e Sliding face of spool imbedded with foreign material or 258
i flawed.
— i 260
Control valve defective. Spool return spring broken.
=  Lowering valve sticks, 254
Lowering valve adjusting screw maladjusted. 254
L —| Top link bracket shaft scized up. 282
Draft sensitivity poor,
— Draft cam shaft seized up. 243
. Drop speed adjuster lever broken, 243
=| Joint or spring pin broken. 243
—=—|  Throttle valve damaged. 254
- O-ring and backup ring flawed, worn, or distorted. 280
5o Hydraulic cylinder flawed or worn, 280
Oil teaks inside hydraulic cylinder, = Q-ring in hydraulic cylinder flawed or worn. 277
- O-ring in hydraulic cylinder safety valve flawed or worn, 278
Oil leaks from hydraulic cylinder = Steel ball or seat flawed. 282
safety valve, S O-ring flawed, worn, or distorted. 282
= Seat in check valve flawed. 260
Bushing in check valve and O-ring in cap flawed, worn,
or distorted, -
- Seat in lowering valve flawed, 260
Oil leaks inside control valve. =1 O-ring in lowering valve flawed, worn or distorted, 254
e -ring and backup ring in control valve flawed, worn, or
glsto?ted. pang 277
ko O-ring in throttle valve flawed, worn, or distorted. 264
=1  Spring retainer loose.
Control lever is not secure. o Spring broken or distorted.
=— Friction washer broken,
— ‘-‘-‘—{ Setting of hydraulic cylinder safety valve too low. I 282 ]
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DRAFT CONTROL IS NOT

EFFECTED.

——--| Not effected at all. \
J

Implement does not go \
I Vi
down from "*UP" position, /

——I--( Not completely affected)

_ Buzzing when implement reaches
highest lift position.

L
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Reference

“UP" gireuit not completed. - E;i:?ri:c;eltteal;n‘:‘thr;}?l;::-,?g;:.oes not rise when control gggg
.-:{ Draft control rod broken. l 243 l
-.-_1 Draft contral lever spring pin broken. l 243 ]
..-=l Top link bracket shaft seized up, I 282 I
_ Refer to Item: Implement does not lower when control 208
| lever is set at “DOWN" position. 299
=| Top link bracket maladjusted. 266

—=~lr Draft control rod maladjusted. I 268 I
w{  Top link bracket shaft seized up. | 282 |
—;—I Draft cam shaft seized up. I 2&]
_—_I Feedback rod maladjusted. I 266—|

Cavitation.

Air in hydraulic system.,

Hydraulic pump broken.

Piping contacts proximate parts.
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V. ELECTRICAL SYSTEM
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BATTERY




1. CONSTRUCTION AND

NAME OF PARTS

The battery basically consists of:
1) Positive plate
Lead alloy grid plus lead peroxide (PbO;)
2) Negative plate
Lead alloy grid plus spongy lead (Pb)
3) Electrolyte
Sulfuric acid (H,SO4) plus water (H20)
4) Separator and glass mat
5) Container
6) Cover
7) Pole
8) Cell connector
9) Sealing compound
10) Vent plug

Fig.70 Battery construction and name of parts

Positive tarminal

Veant plug
Port packing

Sealing compound

Megative terminal

1

Cover

Contalner

Upper liquid level indicator
Splashguard

Pola
Strap

Nagative plate
Separator

Glass mat

Positive plate

Elemant rest
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2. CHEMICAL ACTION

2-1. Chemical action in discharging

When you start the engine or turn one of the lights on,
sulfuric acid contained in the electrolyte combines with the
positive and negative plates, resulting in lead sulfate on the
plates, Thus as the electrolyte reduces the amount of
sulfate, its concentration and specific gravity decreases.
® Chemical changes in positive plate, negative plate and
electrolyte

? Positive plate (lead peroxide) - Lead sulfate

® Negative plate (spongy lead) — Lead sulfate

® Electrolyte (sulfuric acid) - Water

Fig.71 Chemical changes in discharging

T

Negative plate (spongy lead) changes to lead sulfate.”” iy \Pmltiw plate (lead peroxide) changes to lead sulfate,

Separator

Electrolyte (sulfuric acid and water) changes to water,

Positive plate Electrolyte Negative plate Positive plate Elactrolyte Negative plate
PbO, +  2H,S0, + Pb - PbSO, + 2H,0 + PbS0O,4
Discharging
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2-2. Chemical action in charging

When a discharged battery is being recharged (using a direct
current), the sulfate is displaced from the positive and
negative plates due to chemical reaction and goes into the
electrolyte, As a result, the positive and negative plates
(lead sulfate) change to lead peroxide and spongy lead
respectively. Further, because the content of sulfate in the
electrolyte increases with the addition from the plates, the
specific gravity of the electrolyte increases and the positive
and negative voltages rise accordingly, When the battery
approaches full charge, the charging current then begins to
alectrolyze the water contained in the dilute sulfuric acid,
producing oxygen from the positive plate and hydrogen
from the negative plate.
m Chemical changes in positive plate, negative plate and
electrolyte
e Positive plate (lead sulfate} - Lead peroxide
Negative plate (lead sulfate) - Spongy lead
e Electrolyte (water) — Sulfuric acid

Fig.72 Chemical changes in charging

t
e né?ato ==

chargar
I Currant

Megative plate {lead sulfate) changes to spongy tnad.—v‘/ F

_: ™~ Positive plate (lead sulfate) changes to lead peroxide,

PbSO, + 2H,0 + PbSO,

Electrolyte (diluted electrolyte) bacomes dense with sulfate returning
from tha positive and negative plotes.

Positive plate Elactrolyte Megative plate Positive plate Electralyte Negative plate

— PbO, + 2H,0 + Ph
Charging
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3. DEFINITION OF BATTERY PERFORMANCE

3-1. Test end voltage

Test end voltage means a voltage at the practical end of
discharging. It suggests a critical level of voltage under which
the battery should not be discharged. The relationship be-
tween discharging time and terminal voltage may be repre-
sented by the curve in the graph (Fig. 73) when the battery
is being discharged at a moderate constant current rate,
The terminal voltage sharply drops from A to B shortly

fter discharging starts and then maintains a virtually con-
stant level between B and C, After that, as discharging
further proceeds the terminal voltage sharply drops from C
to D. From C on, battery electrical output is insufficient
and further discharging badly damages the positive and
negative plates. The battery will not longer function after
that. This critical level of terminal voltage is referred to as
the test end voltage. Test end voltage per cell is approx, 1.7
to 1.B volts. {Terminal voltage is 2,1 volts at full charge.)

Fig.73 Discharging curve

Terminal voltage (volt)

A

Discharging time (hour}

3-2. Capacity

dattery capacity is defined as the amount of electric energy
{AH) which a fully charged battery delivers until its terminal
voltage drops to the test end voltage. Battery capacity
{amperage x time) is related to the discharging current rate,
Other factors remaining constant, the higher the discharging
current rate, the smaller the capacity. For example, let us
assume that battery capacity is used up in 20 hours and that
the capacity is 100%. If the current rate is doubled so the
capacity is used up in 10 hours, the capacity then falls to
90%. As discussed above, because the service efficiency of a
battery depends upon the rate of discharging current, a
discharge (hour) rate must be indicated to specify a battery
capacity. Usually battery capacity is represented in a 20-hour
ite,
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Fig.74 Relationship between discharge rate and capacity

Capacity (%)
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4. CHECKING AND SERVICING

Item

Location

Reaference value

Servicing (1)
Terminal and bolt looseness

» Reference value
\oltage drop less than 0.1V

Servicing (2)
Cleaning battery surface

Servicing (3)
Checking electrolyte level

Electrolyte level

Deficlant

Correct Excessive

® Reference value
10 to 13mm (0.3937 t0 0.5118in.)
above positive and negative plates




Tools and test instruments

Procadure

Remarks

10
HM

1) Measure the voltage across the battery
positive terminal and the tractor body.
2) Measure the voltage across the battery
positive cable and the tractor body.
3) If the difference between the first and
second measurements exceeds 0.1 volt,
clean the battery terminal and retighten,

1) Clean the battery surface, which is some-
times stained by electrolyte gas coming
through the air vent,

1) The electrolyte decreases because of

chemical reaction during charging or

vaporization, Thus check to see that the
liquid level is up to the indicator line.

2) If the electrolyte level has dropped below
the indicator line, add distiled water up
to the indicator line,
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Item

Location

Reference value

Servicing (4)
Checking state of charge
i) Checking with

hydrometer
u
Specific gravity State of ;:harge

13?3 122:1 Charged Usable
11;23 gg: Allowable limit Must be recharged
1‘140 1096} Discharged immediately

R 0% Totally discharged

When specilic gravity of electrolyte is 1.260 (at 20°C (B0°F)} in

fully charged state,

Servicing o Refarence value

ii) Checking with battery
tester

76% or more | Good
45 to 75% Must be recharged
A5% or less Must be replaced

Servicing (5)
Precautions and checks in
long-term storage
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Tools and test instruments

Procedure

Remarks

1) Draw a little electrolyte into the hy-
drometer and read the level on the
graduated float inside the hydrometer.

2) Measure the electrolyte temperature with
a thermometer,

3) Note that the specific gravity of electro-

lyte slightly varies with its temperature,
Thus it is not correct to regard the
reading on the hydrometer scale as the
specific gravity of the liquid.
The specific gravity of the electrolyte
lowers by 0.0007 (0.0004) for every 1°C
(1°F) rise and it rises by the same a-
mount for every 1°C (1°F) drop. So, the
specific gravity must be corrected on
the basis of the specified temperature
20°C (B0°F). The formula is as follows:
A specific gravity corrected on the basis
of 20°C (80°F)=measured specific gravity
+ 0,0007 (0.0004) x (electrolyte tem-
perature -20 (80)).

(Precautions for check)

e Due to surface tension, the level of the
electrolyte is slightly higher at the edge
where it touches the float. The top of
this swell gives the correct reading.

® Hold the hydrometer at eye level.

@ Hold the hydrometer upright.

® Do not hold the hydrometer above the
electrolyte port.

Fip.76 Precautions for handling a hydromaetaer

&

Battary =

1) Connect the probes of the battery tester
to the positive and negative terminals of
the battery, respectively. Set the tester
knob at the capacity of the battery to
be tested and press the switch button for
approx. b seconds, Then read the dial.

1) After fully charging, store the battery in
a well-ventilated place out of direct
sunlight.

2) A battery in storage must be recharged
once a month. This is because it self-
discharges by approx. 0.5% per day even
in storage.

3) When storing the battery mounted on
the tractor disconnect the negative cable
from the terminal.

e Self-discharging rate

10°C (50°F)

Temperature Self-discharging rate
30°C (86°F) Approx. 1.0% per day
20°C (68°F) 0.5% per day

0.25% per day
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Item Location Reference value
Servicing (6) @ Referance value
Racharai If three out of the four check points
echarging noted below are satisfied, the battery

i} Slow charging

may be regarded as fully charged.

1} The specific gravity of the electro-
lyte exceads 1.230 and maintains
a constant level for longer than
one hour,

2) The terminal voltage exceeds 15V

during recharging and maintains a

constant level for longer than one

hour,

A lot of fumes are given off by

the respective cells,

The battery has been charged for

a specified time.

3

4

e

Servicing

ii) Quick charging
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Tools and test instruments

Procedure

Remarks

=N

1) If the electrolyte is insufficient, add
distilled water, Distilled water should be
added to a point slightly below the
indicator line because there is the risk
of overflow during recharge.

2) Do not reverse the polarity when con-
necting the battery to the charger. As a
rule, the charger's red cable should be
connected to the battery’s positive ter-
minal and the black cable to the negative
terminal,

3) Use a charging current rate of 1/10 to
1/20 the battery capacity.
4) Maintain the electrolyte temperature

below 45°C (113°F), If temperature
rises above 45°C (113°F), lower the
charging current rate or stop charging
for a while,

5} Remove the vent plugs, as the electrolyte
emits fumes during charging.

6) Determine the proper charging time using
the following formula:
Charging time

.. Discharging current rate (AH)
Charging current (A)
x1.2t015

7) When recharging batteries having differ-
ent capacities from one another at the
same time, determine the charging cur-
rent rate on the basis of the smallest
capacity battery.

8) When recharging a battery mounted on
a tractor, disconnect the ground cable
from its terminal,

1) Determine the proper charging current
rate and charging time using the tester
provided for the quick charger.

2) Determine the proper charging current
rate as 1/1 the battery capacity. If the
battery capacity exceeds 50AH, however,
consider 50A as the maximum,

3) When recharging a battery mounted on
a tractor, disconnect the ground cable
from its terminal,

{Precautions for handling a quick charger)

® Operation with a quick charger differs
according to their type. Consult the
instruction manual and use accordingly.
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ALTERNATOR

AND
REGULATOR




1. CONSTRUCTION AND NAME OF PARTS

1-1. Alternator

The alternator is an alternating current generator containing
a rectifier. Alternating current is induced in a stator coil by
means of the revolution of magnetic poles around the coil.
The alternating current is then rectified into a direct current
through diodes. An alternator and DC dynamo are common
in producing an alternating current and then rectifying it
into a direct current, but differ in that a 3-phase alternating
current is full-wave-rectified through diodes.

® Rotor
The rotor consists of a core, coil, slip ring and shaft, and
serves to produce a magnetic field necessary for produc-
ing electric power,
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® Stator
The stator consists of a core and coil, and serves to
produce a 3-phase alternating current.

® Rectifier
The rectifier consists of six diodes and diode holder. It
rectifies an alternating current from the stator coil into a
direct current.

1-2 Regulator

As engine speed varies with the mode of tractor operation,
the alternator speed varies accordingly, resulting in change
of output voltage. However, constant voltage needs to be
supplied to the battery being charged, lights, etc. That is
where the regulator comes in to maintain the supply voltage
at a constant level,

_~ Voltage relay

Fig.77 Regulator

Voltage coil

p |
1

/@

N tarminal L terminal B terminal

rasistor
F terminal 1G terminal E terminal
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2. CHARGING OPERATION

2-1. Turning the main switch on

After the current drawn from the battery has passed through it energizes the rotor core, it is grounded via the E terminal.
the main switch and fuse, it branches into two parts. One The other flows to the charge warning lamp, turning it on,
flows to the regulator IG, from which it then goes to the and then flows on to the ground through the voltage relay
rotor coil via the contacts (P5, Py ) and the F terminal. After contacts (Po, Py ).
Fig.78 Turning the main switch on,
. ==
) Stator coil B
™~ Main switch Charge warning lamp
Rectifigr
Fuse
Noutral il
point § = Control
® resistor o
4 ¥ Fol= P
OO ) 5 > 8
Rotor coll e 2_
& g’a y
8 ¢ L
° a
L >
~ : £ L 1 Voltage regulator  Voltage relay
Alternator 1 4 N
Aegulator unit
2-2. Low-speed running
When the engine starts, a 3-phase alternating current is the B terminal. At the same time, N terminal voltage is ap-
induced in the stator coil and is then rectified through the plied to the pressure coil. When the voltage in the pressure
diodes, At this point, if the supply voltage exceeds the coil reaches the operating voltage, the contact Py is attracted
battery terminal voltage, the battery is recharged through ta P, so that the charge warning lamp goes off.
Fig.79 Low-speed running
H
Stator coil e
Main switch Charge warning lamp
Roctifier
Fuse
- L
E—.:— S
L= Control .
w rasistor *
=N
( 3 _— P’
Rotor coil ¥ f 8 g
@
g8 | §
S o
-t > _
P 5 -—K -I_- Voltage rogulator Voltage roloy
ﬂogul.;!nr unit
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2-3. Medium-speed running

When the alternator speeds up to a certain level, the voltage rent flowing to the rotor coil decreases. This causes the
coil is energized so that the contact P, is attracted toward magnetism of the rotor to weaken, maintaining the generated
Ps and takes a neutral position. At this point, the rotor coil voltage at a constant level,

and control resistor are connected in series so that the cur-

Fig.80 Medium-speed running

Stator coil

Main switch Charge warning lamp

Fuse —@_‘L

g_____ 10
= Control o o
o resistor p:.. p,o "
L = . T ii’. ]
; Rot il [ 8 £
otor co i
& 2z N
2 | 83
; o
Altarnator £ 'L 'L Valtage regulator Voltage relay
Regulator unit
L
2-4. High-speed running
When the engine runs at a high speed, the increased attrac- and then is directly grounded. Thus the current flowing to
tion force of the voltage coil causes the contact Py to come the rotor is much less than during medium-speed running
in contact with Ps. The current flows to the control registor and the generated voltage is maintained at a constant level.

Fig.B1 High-speed running

Maln switch Charge warning lamp

= Control
[ rasistor
— O T : H
F F b
Rotor coil
&
8
0
>
£ "-f‘ -L Voltage regulator  Voltage relay

Altarnator
ST . ;

Regulator unit
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3. CHECK

Checking Sequence

If the charging system is malfunctioning, check as follows to find the cause.

(1) Output current check

—(2) Coupler voltage check

(3) No load testing of alternator

{(6) Cut-in voltage check

L (7) No-load regulating voltage check—

ftem Location Reference value
Check 1 ® Reference value
Qutput current Revolution 0 Output [ /o 11age Rotational |
countar ? = 2 current speed
— L)
f \allTH o M4000 4,000rpm
] )'[L‘ ' ] R = M4500 25A 18V or lass
= O B0OA Jo——0
Ol — sl l P & M5500
. & ; mesoo | 4sA | 14y |2.500r0m
Alternator ,-';. v \ll B terminial M7500
"\_I:_/ lead
Check 2 e ?;Leranco value
Coupler voltage
Coupler
L= c
| ——

=
=], 2
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{ ——(4) Diode check
————(5) Rotor coil, slip ring and brush check

—— (B) Regulator check

Tools and test instrumaents

Procadure

Remarks

1) Disconnect the cable from the alterna-
tor's B terminal and connect an ammeter
and voltmeter to B terminal, Then switch
on all electrical loads {such as lights) and
read the meters,

(Precautions for check)

@ Be sure to disconnect the battery's nega-
tive cable before setting the ammeter
and voltmeter,

@ When the electrical load is considerably
low or the battery is fully charged, the
specified reading cannot be obtained.

1) Remove the coupler from the alternator,

2) Turn the main switch on and then meas-
ure the voltage across the alternator cou-
pler's F and E terminals.
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Item

Location

Reference value

Check 3 o Reference value
Nlo‘load takting of \\ Voltage | Rotational speed
alternator 74000 o 1o
: r
D M4500 pm
M5500 14V
Alternator MB500 830 £ 100rpm
M7500
e Referoence value
C!'chk 4 N terminal voltage should be 1/2
Diodes the B terminal voltage,
(1)
E
F
Altarnator
Check 5 e Reference value
i 60
Rotor cail, o Allowable limit
Slip ring, 1082
Brush
Check 6 ¢ Reference value
4.5 to 5.8V

Cut-in voltage

Bulb
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Tools and test instruments

Procedure

Remarks

1) Remove the alternator‘s coupler, connect
the alternator’s F terminal to B terminal,
and ground E terminal to the body.

2) Connect a voltmeter across B terminal
and the ground.

3) Start the engine and speed up the alter-
nator to the specified rate, Next, turn
the main switch off, disconnect the bat-
tery‘s negative cable and measure the
voltage,

(Precaution for check)
® Be sure to disconnect the battery’'s nega-
tive cable before setting the voltmeter,

1) Follow the same steps as in no-load test-
ing of alternator.

2) Connect a voltmeter across B terminal
and the ground and measure the voltage.

3) Connect a voltmeter across N terminal
and the ground and measure the voltage.

® The diodes need not be tested if B termi-
nal voltage measures 14V when the alter-
nator is tested at no load.

1) Disconnect the alternator coupler and
then measure the resistance across the
alternator’s F and E terminals,

.li

Bulb 30W

1) Connect a voltmeter across the alter-
nator's N terminal and the body.

2) Remove the 4th BA fuse from the left
and connect a bulb (30W) in its place,

3) Speed up the alternator until the charge
warning lamp goes off or dims, then read
the voltmeter.
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Itern

Location

Reference value

Check 7
No-load regulating voltage

Alternator

» Referance value
13.8 t0 14.8V

Check 8
Regulator
i) Test terminals |1G-F

e Reference value
Voltage regulator in stationary state

on

Check
ii) Test terminals IG-F

- . A'j,
1.G. (black/white) MY
F {white/green)

® Reference value
Voltage regulator in attracted state

approx. 11581

Check

iii) Test terminals L-E

L (white/red)

» Aeference value
Voltage relay in stationary state on
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Taools and test instruments

Procedure

Remarks

1) Connect a voltmeter across the alter-
nator’s B terminal and the ground.

2) Start the engine, speed up to a rate (ap-
prox. 1,300 rpm) where the alternator is
self-excited, and disconnect the battery's
negative cable,

Read the voltmeter while gradually ac-
celerating the engine,

3

(Precaution for check)

® Besure togradually accelerate the engine
while reading the voltmeter. To read the
voltmeter, do not decelerate the engine
from maximum speed.

™

i

1

—

Connect a circuit tester across the regu-
lator's coupler I1G (black/white) and F
(white/green) terminal and measure the
resistance,

If the reading exceeds zero ohms, the
voltage regulator’s low-speed side con-
tact is faulty,

2

Fig.82

1) Connect acircuit tester across I1G (black/
white) and F (white/green) and read the
tester while pressing the voltage regulator
with a finger,

2) If the reading is infinity, the control
resistor is broken.

1) Connect a circuit tester across L (white/
red) and E (black) and measure the re-
sistance.

2) If the reading exceeds zero ohms, the
voltage relay contact is faulty.
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Item

Location

Reference valua

Check
iv) Test terminals L-E

e Reference value
Voltage relay in attracted state ap-

prox. 10052

Check

v Test terminals N-E

E (black)

e Referance value
Approx. 320

Check

vi) Test terminals B-E

® Reference value
Voltage relay in stationary state in-
finity

Check

vii) Test terminals B-L

N
B (white)

e Reference valua
Voltage relay in attracted state 052
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Tools and test instruments

Procedure

Remarks

1) Connect a circuit tester across L (white/
red) and E (black) and measure the re-
sistance while pressing the voltage relay
with a finger.

2) If the reading is zero ohms, the voltage
relay contacts have fused together,

3) If the reading is infinity, the voltage coil
is broken.

1) Connect a circuit tester across N (white/
black) and E (black) and measure the
resistance,

2) If the reading is under 32 ohms, the
pressure coil has shorted,

3) If the reading is infinity, the pressure
coil is broken,

1) Connect a circuit tester across B (white)
and E {black) and measure the resistance,

2) If the reading is not infinity, the voltage
relay contacts have fused together.

1) Connect a circuit tester across B (white)
and L (white/red) and measure the re-
sistance while pressing the voltage relay
with a finger,

2) If the reading exceeds zero ohms, the
voltage relay contacts are faulty.
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4. DISASSEMBLY OF ALTERNATOR

ltem Location Bolts and nuts Tools
Disassembly (1) VT — 1| O=mO 21
Pulley —
Ej
Disassembly (2) MS x 75 Y
Drive end frame Qi oo -
— g

Disassembly (3)
Rotor
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Procedure Remarks

1) Clamp the shaft with a hexagonal wrench and remove
the nut,

2) Remove the pulley,

3) Remove the fan.

1) Remove the three through bolts. {(When reassembling)
2) Remove the drive end frame. ® Do not forget to refit the collar and the spacer.
1) Draw the rotor out, {When reassembling)

® To refit the rotor, thread a wire through the access
hole and lift the brush up with it.

Fig.83 |. Brush

Wire

End frame
i Rotor

Slip ring Bearing
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Item

Location

Bolts and nuts

Tools

Disassembly (4)

End frame

PG e 1
Lo 3
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Procedure

Remarks

1) Remove the nuts.

2) Remove the end cover.
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5. SERVICING OF ALTERNATOR

Item

Location

Reference value

Servicing (1)
Slip ring

Sand paper

Servicing (2)

Rotor coil resistance

e Roference value
Approx. 4.200

Servicing (3)

Grounding of rotor coil

s Roference value
If not conducting, it is normal; if
conducting, it is foulty.
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Tools and test instruments

Procedure

Remarks

1) Check to see if the slip ring is flawed,
2) If it is flawed, correct with sand paper
or on a lathe,

1) Measure the resistance across the slip
rings.

2) If the measurement is above or under
the reference value, replace.

1) Check conduction across the slip ring
and core.
2) If conducting, replace,
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Item

Location

Reference value

Servicing (4)
Brush wear

e Allowable limit
If the brush is worn by more than
1/3 the standard dimensions, re-
place it.

Servicing (5)

Stator coil breakage

® Reference value
If conducting, it is normal; if not,
it is faulty.

Servicing (6)

Grounding of stator coil

# Roferance value
If not conducting, it is normal; if
conducting, it is faulty.

Servicing (7)
Checking positive diodes

@ Reference value

If the ohmmeter indicates a speci-
fied value when the positive probe
is applied to the holder and the
negative probe to the diode termi-
nal, and if it indicates infinity when
the probes are reversed, the positive
diodes are narmal,
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Tools and test instruments

Procadure

Remarks

—— P 1) Check the length of the brush, ® Brush dimensions
2) gﬂakre‘ surj t:at :o l;;mﬂ.rser clings to tl;e Tanth Width Thickness
that the moves smooth-
il A e gl M4000 | 155mm B.0mm 7.0mm
ly. M4500 | 0.6102in, | 0.31560in. | 0.2766in,
3) If the brush is faulty, replace, M
Mggg 16.5mm Bét}m(;n oﬁigré'lgl
6102in, | 0.3160in, ; in.
V7500 0.6102in in in
_— 1) Check conduction across the stator coil’s
i N terminal and each lead.
2) If not conducting, replace.
—— 1) Check conduction across the stator coil’s
N terminal and core.
2) If conducting, replace.
= | [ 1) Check the resistance across each diode (When reassembling)

holder and diode terminal.
2) If any diode is faulty, replace its whole
positive assembly,

e Remember that diodes are very sensitive

to heat,
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ltem Location Refarence value

Servicing (8) . F:sfnmnce value
f K 4 If the ohmmeter indicates o speci-
Checking negative diodes : fied value when the pasitive probe
is applied to the diode terminal and
the negative probe to the holder,
and if it indicates infinity when the
probes are reversed, the negative
diodes are normal.
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Tools and test instruments Procedure Remarks

] 1) Check the resistance across each diode {When reassembling) )
holder and diode terminal. ® Remember that diodes are very sensitive
2) If any diode is faulty, replace its whole to heat.

negative assembly,
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STARTER

AND
GLOW PLUGS




M REDUCTION STARTER

1. CONSTRUCTION AND NAME OF PARTS

Unlike an ordinary starter whose armature drives the pinion
gear without reducing speed, the reduction starter uses a
small high-speed motor with 3 gears that reduce speed to
1/3 to drive the pinion gear.

® Motor and Reduction Gear

The motor consists of an armature, a stater and a brush.
The drive pinion is splined to the end of the armature shaft.
Since the drive pinion permanently engages with the idler
gear and the clutch gear, the gear train reduces the rotational
speed of the armature to about 1/3: drive pinion — idler
gear - clutch gear. Finally power is transmitted to the pinion
gear through the clutching mechanism.
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Fig.B4 Motor and reduction gear

Drive pinion

Armature

Clutch gear




[ ]
Clateh , ' . Fig.85 Clutch OFF
As illustrated in Fig. 85, the clutch consists basically of a Clutch roller Return spring

pinion gear and shaft, a spline tube (inner element}, a clutch Pinlon gear
gear (outer element), and a clutch roller, The spline tube is
internally splined to permanently mesh with splines on the
pinion shaft. Unlike conventional roller type clutches, since
the inner and outer elements rest on bearings secured to the
«ousing, they do not pop out and only transmit torque
from the outer to the inner element. Only the pinion shaft ,
in mesh with the spline tube (inner) is pushed out by the Fiywhool ring geer
magnet switch so that the pinion gear coupled with the

pinion shaft moves into mesh with the ring gear. (Fig. 86)

The clutch roller is an outer roller type, While the starter is Fig.86 Clutch ON Clutch roller
in motion, the roller fits into the recess of the outer (clutch Return spring
gear) so that the outer interlocks with the inner (spline tube) Finton:gear

to transmit torque from the outer to the inner. In reverse,
when the engine starts and speeds up to a point where the
ring gear begins to drive the pinion gear, the inner engaged
with the pinion shaft by their splines outpaces the outer.
Therefore, as illustrated in Fig. 87, the roller compresses
ne roller spring to the point @ so that the outer de-meshes Flywhaol
with the inner, preventing the armature from over-running. " ring gear

Clutch gear

Fig.87 Construction of roller clutch

Clutch goar (outer) Roller

Interlocking
position

Roller spring

1. When torqua is being 2, When torque is not being
transmitted, transmitted,

Magnet Switch

As shown in Fig. 88, the magnet switch consists of a pull-in
coil, a holding coil, a plunger, a plunger shaft, a contact Plunger shaft Plungar
N Clutch pinion shaft

plate, and contacts. Since the plunger, the contact plate,
and the plunger shaft are all assembled into one unit, when
the starter switch is turned on the plunger is attracted so
that the plunger shaft pushes the clutch pinion shaft out,
Therefore, the pinion gear moves into mesh with the ring H
L)

Fig.88 Construction of magnet switch

Return spring
/

gear, which in turn causes the contact plate to close its con-
tacts letting the main current flow to the armature. When
the starter switch is turned off, the plunger returns to the
rest position under pressure from the return spring,

|
Pull-in coll

Steel ball Contact plate

Holding coll
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2. WIRING AND OPERATION

(1) STARTER SWITCH ON

(1) When the starter switch is turned on, current flows to

the holding cail (H.C} and to the pull-in coil (P.C) con-

currently and then to the armature coil. (At this point,
both the holding coil and pull-in coil are magnetized in
the same direction.)

The plunger of the magnet switch is attracted to the

left by the magnetism of the pull-in coil and holding

coil, so that the pinion gear moves into mesh with the
ring gear.

(3) Since the contact plate of the plunger closes its main
contact when the pinion gear meshes with the ring gear,
the field coil and the armature coil are directly con-
nected to the battery, allowing a large current to flow Flunger
from the battery.

(4) Then the armature rotates at a high speed. The high

Fig.89 Starter switch ON

Drive pinion

(2

Stalrter T
3 f switch L
Pinion gear  cjyech gaor /

m mm

rotational speed is reduced to about 1/3 by the gear
train of the drive pinion, the idler gear and the clutch Fig.90 Magnet switch ON
gear. At this point, the pull-in coil is grounded, so that
the plunger is retained only by the holding coil.

Drive pinion

> Contact plate

Starter 7

switch L

ring gear  Clutch gear

Plunger i
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(2) ENGINE STARTS

(1) When the engine starts, the armature begins to be driven

by the ring gear. Then, the clutch is disengaged to pre-
vent the armature from being driven at too high a speed.

’3) STARTER SWITCH OFF

(1)

(2)

Turning the starter switch off shuts off the current to
the holding coil, releasing the plunger. The pinion gear
returns to the rest position under pressure from the
return spring.

The main contact opens shutting off the current to the
armature, causing the armature to stop. There is no
armature brake as if found in conventional starters.
Instead, the high-speed motor is braked by the friction
between the brush and the commutator.
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Fig.91 When engine speed increases

Clutch disengages the armature and stops It.
Drivea pinion

Starter
switch

Flywheal

e
J ring gear

Engine speed
incroases

Clutch gear
Plungar

ct plate

Fig.92 Starter switch OFF

Drive pinion

Starter T

Flywhaal switch

ring gear Clutch gear

Contat

ct plate
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3. CHECK

Checking Sequence

If the starter system malfunctions, do the following checks to locate the cause:

Battery terminal check

(1) Check the safety switch -
L——Wiring check

——(3) Motor test
{2) Test the starter at no-load ——J

L (4) Magnet switch check

Item Location Reference value
Check (1) . ® Reference value -
% on

Safety switch

Check (2)

No-load testing of starter
Model Current Voltage | Rotational speed
sas 904 or | 11.6v
V4500 or less ,
ME500 3,500 rpm or more
M6500 | 180A orless | 11V
M7500
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Tools and test instruments

Procedure

Remarks

1) Remove the safety switch leads,

2) Connect a circuit tester to the safety
switch side leads.

3) Measure the resistance with the auxiliary
gear shift lever in neutral.

4) If the safety switch is faulty, replace it.

Battery

g n
i
o

(10§}

1) Connect the ammeter’s positive probe
to the battery's positive terminal and
the negative probe to the starter’s B
terminal,

2) Connect the battery’s negative terminal
to the starter body.

3) Connect the voltmeter's positive probe
to the starter’s B terminal and the nega-
tive probe to the satarter body.

4) Set a tachometer,

5) Connect the starter's B terminal to the
magnet switch's S terminal.

6) Check to see that the magnet switch is
operating and that the specified speed,
current and voltage are obtained.

{Precautions for check)

® Use a fully charged battery.

® Use an ammeter and leads of about 200A
rating because a large current flows when
the starter is running.

Fig.93 Electrical connections for no-load testing

C terminal S terminal

S
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Item Location Reference value
Check (3) » Reference value
Motor test If it turns lightly, normal,
Check (4] » Roferonce value

Maanet switch
i) Pull-in coil
(Attraction test)

11 the plunger is attracted strongly,
the pull-in coil is normal; if not, it
is faulty.

Check
ii) Holding coil (Retention
test)

» Reference value
1 the plunger remained attracted,
" the holding coil is normal; if not, it
is faulty.
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Tools and test instruments

Procedure

Remarks

Battery -’I]‘“

W

1) Remove the connecting leads from the
starter’s C terminal and connect them
directly to the battery's positive termi-
nal. Then connect the battery's negative
terminal to the starter body.

2) if the starter runs normally, the magnet
switch is defective; if not, the motor is
defective,

Fig.94 Electrical connections for motor test

C terminal

S terminal _}
B terminal iy

[

Battery i1}

il

1) Apply 1/2 the rated voltage (approx.
6V) across the S terminal and C terminal,
2) If the plunger is attracted strongly, the
pull-in coil is good; if not, it is defective.

Battery "l"

1) Apply 1/2 the rated voltage (approx.
6V) across the S terminal and the body,
push the plunger in by hand, and then
release it

2) If the plunger stays attracted, the hold-
ing coil is good; if not, it is defective.
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4. DISASSEMBLY

Item Location Bolts and nuts Tools

=R g | et 19

Special bolt » 2

Disassembly (1)
Motor removal

C mo2
o MB»+ereer 2

Disassembly (2) ; =

Brush holder

Disassembly (3)

Armature
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Procedure

Remarks

1) Disconnect the connecting lead.
2) Remove the through bolts,
3) Remove the motor unit,

1) Release the spring and draw the brush out from the
holder,
2) Remove the brush holder,

1) Draw the armature out.
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ltem

Location

Bolts and nuts

Tools

Disassembly (4)
Drive end frame

Disassembly (5)

Plunger

Quiny - M5x10
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Procedure

Remarks

1) Remove the drive end frame.

2) Remove the gears (drive pinion, idler gear) and clutch.

1) Remove the end cover from the magnet switch,
2) Draw the plunger out.
3) Remove steel balls.
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5. SERVICING

Item

Location

Referenca value

Servicing (1)
Staining or burning of
commutator

Servicing (2)

* Commutator diameter

W

Commutator wear
Model | Reference value ;?[::ci:lwah!e
M4000 30.0mm 29 0mm
Ma500 1.1811in, 1.1417in,
M5500 )
g 36.0mm 34.0mm
M6500 | 3 4173in, | 1.3386in.
M7600
g ® Mica depth
f:w‘:ﬂng l3)ﬂ Bad Good -
ica naercu — (s
Madel | Reference value #r"f'?i""’ahls
maoo00 | 0.5to 0.9mm .
Mica 00197 to
S Segment Good M4500 0.0354in. 0.2mm
MB500 0.3 to 0.7mm 0.0079in.
MB500 | 0.0118 to
M7500 0.0276in.
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Tools and test instruments

Procadure

Ramarks

1) Check to see if the commutator surface
is stained or burnt,

2) If it is burnt, grind off with fine-grain
sand paper.

1) Check to see if the contact face of the
brush is scored.

2) If scored, grind off with sand paper or
on a lathe.

3) If the commutator diameter must be
ground to below the allowable limit,
replace it.

1) Check to see the mica undercut,

2) If it has high mica, rectify with a saw
blade. As the edge of the segment will
be rough, chamfer it.
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Item

Location

Reference value

Servicing (4)
Grounding of armature cail

® Reference value
If not conducting, it is normal; if
conducting, it is faulty.

Servicing (5)
Armature coil breakage

o Reforence vulue
If conducting, it is normal; if not
conducting, it is faulty.

Servicing (6)
Field coil breakage

o Referance value
If conducting, it is normal; if nat
conducting, it is faulty.

Servicing (7)
Grounding of field coil

o Reference value
If not conducting, it is normal; if
conducting, it is faulty,
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Tools and test instrumants

Procadure

Ramarks

&

1) Check conduction across the commuta-
tor and the armature shaft.
2) If conducting, replace.

1) Check conduction across each pair of
segments adjacent to the commutator,
2) If any are not conducting, replace,

M
1l E

1) To check conduction, place the tester
probes onto the lead and brush.
2) If either are not conducting, replace.

1) Place the tester probes onto the field
coil and yoke,
2) If either are conducting, replace,
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Item

Location

Reference value

Servicing (8)

Brush wear

® Allowable limit
If the brush is worn by more than
1/3 the standard dimensions, re-
place it,

Servicing (9)
Grounding of brush holder

® Reference value
If not conducting, it is normal; if
conducting, it is faulty.

Servicing (10)
Clutch

Servicing (11)
Bearing




Tools and test instruments

Procadurs

Remarks

rﬁ—

1) Check to see if the brush has worn to
more than 2/3 below the standard di-
mensions,

2) If wear exceeds the allowable limit,
replace.

® Starter brush dimensions

Tractor

ridel Length Width Thickness
M4000 19mm 26mm 8mm
M4E00 | 0.74B0in. 0.9843in. | 0.3160in.
:gg 19mm 12mm 7mm

0,7480in, | 0.4724in. | 0.2768in.
M7800

m

i

1) Check the insulation of the positive
brush holder,

2) If the insulation is defective, replace.

1) Check to see if the clutch gear is worn
or damaged.

2) Check to see if the gear locks in the
driving direction and rotates smoothly
in reverse,

1) Apply torque to the inner ring with
your finger tips and check to see if it
turns smoothly.

2) Check to see if there are any strange
noises when driven quickly,
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W GLOW PLUG

1 CONSTRUCTION AND NAME OF PARTS

One glow plug is provided in each auxiliary chamber of the
diesel engine such as the precombustion and swirl chambers.
Glow plugs have two kinds of configuration: the coil-type
for series connection and the bar-type for parallel con-
nection. In a Kubota Diesel Engine, bar-type glow plugs
(sheathed-type) are used.

Fig.106 Bar-typa glow plug

Insulation powder Hoat coil

IO

Haousing Metallic tuba

Fig.107 Glow plug circuit

Glow plug Indicator

©)
20 v

Glow plug

Starter switch

2. CHECK

Item Location Reference value

Check (1)

Glow plug broken or
short-circuited

¢ Referonce value
Approx. 1.601

360



Tools and test instruments

Procedure

Remarks

I

1) Disconnect the glow plug cables and
leads,

2) Connect a circuit tester across the screw
of the glow plug end and the body.
® |f the resistance is zero ohms, the

glow plug is shorted.
® |f the resistance is infinite, the glow
plug coil is broken,
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TROUBLE SHOOTING

BATTERY DISCHARGES

QUICKLY.

-—-Qlternator runs norm@*

Alternator does not ru
e
normally.

%

Charge warning lamp does
i~
not go off.

——--(Charge warning lamp dim )—
( Charge warning lamp goes
off.

362
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-
D_

-—---Goes not run at all.




Reference

r— Incorrect wiring. ~———-—| Coupler disconnects from alternator. I _]
- Faulty rotor, §§2
o Faulty alternator, o Faulty stator, ggg
- Faulty rectifier. %2‘“"
- Faulty regulator. 326~
y reg . - Faulty voltage relay, 328
Incorrect wiring. g Incorrect wiring between alternator and regulator, I
Faul la 326~
aulty regulator, ——————— Faulty voltage relay. 328
Charging current too low, ————-h—l Fau]tv alternator. I 322~ [
- Faulty battery. 3’3?:
Charging current normal, - Alternator speed too slow.
- Extra electrical loads (such as lamp) installed,
= Fan belt slips.
Alternator V-pulley slips, 330

o II_ Fan belt broken.
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—IIW-CSMW engine speed, }

does not.

CSlarter runs but engine }

STARTER DOES NOT DRIVE

ENGINE PROPERLY.

No meshing sound from \
p———— B . .
pinion and ring gear. /

N

——-( Pinion shifts repeatedly. j
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Reference

Faulty battery.

Faulty starter.

1

Pinion and ring gear do not mesh,

Clutch slips.

Pinion does not pop out by the
attraction force of magnet switch,

Faulty battery.

Faulty magnet switch.

- Battery not sufficiently charged. 3;?;'
Lo Terminal contact poor. 310
- Poor grounding. 310
¥ Over-running clutch slips. 358
- Poor contact of contact plate. 346
fo Poor contact between brush and commutator. gssg
- Armature and field coil shorted. 366
. Bearing worn, 358
- Pinion and ring gear worn,
- Plunger and shaft distorted.

-——h-L Over-running clutch worn. 358
- Main switch or starter switch faulty,
= Faulty magnet switch, 348
= Screw spline rusted,
] Faultv'b 310~
- aulty battery, 314
= Battery not sufficiently charged. 314
- Poor terminal contact. 310
= Grounded poorly. 310

—— Holding coil broken. l 348 I
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GLOW PLUG INDICATOR DOES

" NOT TURN RED PROPERLY.

FLASHER LAMPS

DO NOT BLINK.

——<Turns red too quickly. }

4@95 not turn red at all. _)

W,

—"'CLamps do not turn on at all.

P

—¢<Lamps stay on without blinking.

%

J

-—--Gne of the lamps does not blink.

\
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Reference

Faulty battery.

Incorrect wiring.

Circuit shorted.

= Battery not charged sufficiently. 314
— Poor terminal contact. 310
1o Poorly grounded 310
> Incorrect wiring between battery and glow plug.

- Glow plug indicator disconnected. 360
pm Glow plug disconnected, 360
- Main switch or starter switch faulty.

. Shorted between glow plug indicator and glow plug. 378
o Glow plug indicator shorted. 378
- Glow plug shorted. a7e
- Glow plug cable shorted. 378

Faulty battery,

Battery not charged sufficiently.

[]

Incorrect wiring,

Fuse broken,

Disconnected between battery and flasher lamp,

Faulty switch.

Circuit in flasher unit broken,

Poor contact in flasher switch,

—

Electric bulb burnt out,

Y Y | B | ['J‘l

Flasher unit contacts fused together,

Disconnected between flasher switch and flasher lamp,

[]

Electric bulb burnt out,
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ELECTRICAL WIRING

Head light lamp(R)
H/L 12V45W/45W

=( -0
= AV0.85(Bl/ W) AV0.85(R/ W) Work lamp
N AV0.85(B) (Optona)
o Hom ooy Horn Switch /540 ==
b (Optional) \s-2f -t — (Optional) u:}:}:;__;}a—i‘ Flasher Pilot PTO Switch %
S o g| famp(R)
N s s
lamp(l A i >3 8| L ( : @ '
Flasher lamp(R) .- H = R | | Peition hoal) L et
(Optional) gi:i---[:i:.‘— S !i = ‘:E‘gﬁgfg Flasher lamp ' % wﬂhﬂﬂ;w_--ln: Wptiens) Y
= S 12v 20W F ‘S: r Yy Switch({Optional) ] T
® & tem:;:‘:::: 5 I DS FfasﬁerlPﬂo?L} | 3 = il
? | ) i amp, ]
g8 switch e Silicon stack AVITETT e = 0 Blue...............BI
T = A g 5
- < - shar ni ; ol -
Glow plug égf'{;;'é‘ (:i: : é §-§ E ‘Tz S il
| J Avo.s5/w) 2| ;
— AV, 85{8} | A V0.85{0} I—‘Eh-ﬂg la E < g Olive.. ...0
I L)L L = AV0. r] AV0.85, T s Yelbow.............Y
H RS AV3R/W) < B
" AV0.85(0) TOWR..covieinssanas Br
Main switch AV0.85(Br) i
AV0.85(0) light switch AVD. 558/ W] | \'_JI 5=
S | oir swi S '
0il switch S 8A |/ 3
— AV0.85(Br) S e | g
= < 0—~_0f %
E\‘. |
u sA N -
Alternator AV0.85(B] < |
AV0.85(W/6)
N= AVO.35W]B] | K 200 | <k
AV0.85(B1) y = AV0.85(Y/B) S
) HER i >y
T - AVSH/W) {O' (19 2 “‘!E‘j S| &
= D 3 A Y 1. S| 5| 3
AVS(R) Regulator Starter switch S 7 < : %
Svin AV5(R/B) ! AVo.85 (W/R) = o,-—-@__,o.__
Battery Fuse 40A Fuse Box — L
12V100Ah AV0.55(87) AV0.85(Y/6) E :&: 3
AVD.85(Y/R)
@ =0 Glow lamp AV0.85(Y/G) 1 ,_? %‘g
4 V0. ; gﬁ) P — :
= K. Wl J
= Starter AV0.85(0) 6_] AVD.85(B/] 114 Flasher
1.4kw - AVO.5(Y) ~ ] £ lmpl)
i v V2- /] t-: Q| |pasition  (CPYeR2l)
% Fuel unit AV2(8/W) = g ﬁ?@ Frptoc
L .g Fuel meter § g S : % %
Sl & s PILOT BOX hour meter QlQ
5 ) g -
SEs : G S —,
SSS —— ‘- Radio (Optional)
[T [= Safty switch =
i o ~| - ¥
Flasher lamp(L) o ._]
. T
—-— W
> ( E_g}---DEl— AV2(8/ W)

Head light lamp(L)
H/L 12V45W/45W
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SERVICE
DIRECTIONS
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TE——— 52200 $2600 D3000 V4000L V4000
+
CYLINDER Distortion of cylinder head surface iggﬂ{gm :gggz"gm
HEAD . n. Tu, ‘ in.
g 1.45 mm 1.610.08 mm
Thickness of gasket 0.0571 in. 0.0630£0.0031 in.
0.156 mm 0.20 mm
hi f i
Thickness of gasket shims 0.0059 in. 0.0079 i,
Toiiclaarance 0.7 to 0.9 mm 0.8to 1.0 mm
0.0276 to 0.0354 in. 0.0315 to 0.0394 in.
73.6 to 83.4 N-m. 127.6 to 137.3 Nom.
Tightness of head bolts and nuts 7.5 to 8.5 kagf-m. 13 to 14 kgf:m.
54.2 to 61.5 Ib.ft. 94.0 to 101.3 Ib.f1.
VALVES Val id 2.1 mm 2.5 to 3.25 mm
sl saat Wil 0.0827 in. 0.0984 10 0.1280 in.
Valve seat angle 45° 145,6°
0.D. of valve stems (Intake, Exhaust) ;g?;;ﬁ:g;f;gr:‘n gggg 1“109;39332";:]”
: .015 § 10.
|.D. of valve guides (Intake, Exhaust) g g: 5(:208003(1}6"1]1 ;03;?37 t00:)53;4r; -
(R.V.) | 0.04 100.07 mm 0.025 to 0,066 mm
Clearance between valve stems 0.0016 to 0.0028 in. 0.0010 to 0.0022 in.
and guides (A.L) 0.4
0.0039 in.
Valve recessing 1.1 to 1.3 mm 0.7 to 1.1 mm
) 0.0433 to 0.0612in. 0.0276 to 0.0433 in.
Valve clearance {Intake, Cold 0.18 to 0.22 mm 045-mm 0 . 9 o Ak
Exhaust) 0.0071 to 0.0087 in. 00177 () . O 7% .
VALVE Erae latgH 41.7t0 42,2 mm ‘ 65.5 mel h
SPRINGS 1.6417 to 1.6614 in. 2.5787 in. [
. 35.15 mm 40.5 to 41.5 mm
Fitted length :
itted leng 1,3839 in, 1.5945 to 1.6339 in.
(R.V.) 117.7 N. 313.8 N.
12 kaf. 32 kgf.
Load to compress to fitted 26.5 b, 70.6 b,
length T T
ang (A.L.) | 100.0N.
10.2 kgf.
22,5 1b.
Squareness 3% or less
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$2200 §2600

D3000

\V4000L V4000

VALVE
ROCKER
ARMS

0.D. of rocker arm shafts

13.973 to 13.984 mm
0.5501 to 0.5506 in.

17.982 to 18.000 mm
0.7080 to 0.7087 in.

I.D. of rocker arm bushings

14.002 to 14.043 mm
0.5513 to 0.5529 in.

18.016 to 18.034 mm
0,7093 to 0.7100 in.

Clearance between rocker arm

shafts and bushings

(R.V.) | 0.011t00.07 mm 0.016 to 0.052 mm
0.0004 to 0.0028 in. 0.0006 to 0.0020 in.
(A.L) | 0.16 mm 0.12 mm
0.0059 in, 0.0047 in.

. Adjustment of compression release

0,750 to 1.125 mm
0.0295 to 0.0443 in.

CAMSHAFT

0.D. of camshaft bearing journal

39.934 to 39.950 mm
1.6722 to 1.6728 in.

50,921 to 50,940 mm
2,0048 to 2.0055 in,

50,421 to 50.440 mm
1.9851 to 1.9858 in.

375

3 49,934 to 49.950 mm
1.9659 to 1.9665 in.
1 40.000 to 40,025 mm 51.000 to 51.070 mm
1.6748 to 1,6768 in, 2.0079 to 2,0106 in.
: 2 60,500 to 50.570 mm
1.D., of haf
AEEETMATRC 1.9882 to 1.9909 in,
3 50.010 to 50.080 mm
1.9689 to 1.9717 in.
(R.V.) | 0.050 to 0.091 mm 0.060 to 0.149 mm
T 0.0020 to 0.0036 in. 0.0024 to 0.0059 in.
bearing journals and bearing (A.L) 0.15 mm
0.00569 in,
' Alignment of camshaft (AL)
0.0031 in.
(R.V.) | 33.36 mm 41,560 mm
1.3134 in. 1.6339 in,
(Intake)
(A.L) | 33.31 mm 41.45 mm
1.3114 in. 1.6319in,
Cam height
(R.V.) | 33.36 mm 42.027 mm
1.3134 in. 1,6546 in,
(Exhaust)
(A.L) | 33.31 mm 41.977 mm
1.3114 in. 1.6526 in.
continued




T — 52200 52600 D3000 \V4000L V4000
CAMSHAFT (R.V.) 0.041 t0 0.115 mm 0.044 t0 0.139 mm
0.0016 to 0.0045 in. 0.0017 to 0.0065 in,
Gear backlash e 2
(A.L.) 0.3 mm
0.0118in.
Y (R.V,) |76.000to |82.000 to
EINLEIESEH 76.019mm | 82.019mm 105.000 to 105.018 mm
2.9921to |3.2283 to ;
29929 in. |3.2291 in. 4,1339 to 4.1346 in,
1.D. of cylinder liner . s
' (A.L.) +0.16 mm
+0.,0089 in.
PISTON (R.V.) | 0.3to00.45 mm 0.4 to 0.6 mm
RINGS 0.0118 10 0.0177 in. 0.0157 to 0.0236 in.
(Top ring, 2nd ring) e |
(A.L) | 1.25mm 1.6 mm
0,0492 in, 0.0691 in.
Ring gap e
(R.V.) | 0.25to 0.40 mm 0.26 10 0.50 mm
0.0098 to 0.0157 in. 0.0098 to 0.0197 in.
(Qil ring) — R
(A.L)) | 1.25mm 1.5 mm
0.0492 in. 0.0591 in.
(Top ring) 0.088 to 0.125 mm
0.0035 to 0.0049 in.
Side clearance of ring (2nd ring) 0.093 to 0.120 mm 0.05 to 0.082 mm
in groove 0.0037 to 0.0047 in. 0.0020 to 0.0032 in.
{Oil ring) 0.020 to 0.052 mm 0.040 to 0.072 mm
0.0008 to 0.0020 in. 0.0016 to 0.0028 in.
: , ; 0.5 mm 0.2,0.4,0.6 mm
0 f L L -
waryizep of pretoa-gndiring 00197 in. 0.0079, 0.0157, 0.0236 in.
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T $2200 $2600 D3000 V4000L V4000
PISTONS (R.V.) | 23.000to 23.013 mm 33.993 to 34.000 mm
0.9055 to 0.9060 in, 1.3383 to 1,3386 in.
|.D. of piston bosses
(A.L.) | 23.053 mm 34.040 mm
0.9076 in. 1.3402 in,
. . 23.002 to 23.011 mm 33.983 to 33.990 mm
0.D. of pist
SLEAP 0.9056 to 0.9059 in. 1.3379 to 1.3382 in.
1.D. of connecting rod small 23.025 to 23.040 mm 34.005 to 34.012 mm
- end bushings (fitted) 0.9065 to 0,9071 in. 1.3388 to 1.3391 in.
(R.V.) | 0.014100.038 mm 0.015 to 0,029 mm
Clea(ance hetween piston pin 0.0006 to 0.001 5 jn. 0.0006 to 0.0011 il'l.
and small end bushings (A.L) 0.15 mm “‘
0.0059 in.
(R.V.) 0.02 mm
0.0008 in.
Connecting rod alignment
(A.L) 0.06 mm
0.0020 in.
CRANK- (R.V.) 0.02 mm
0.0008 in.
SHAFT Crankshaft alignment
(A.L.) 0.08 mm
0.0031 in.
' 51,921 to 51.940 mm 75,977 to 75.990 mm
Q:b-of eranishafl iournals 2.0441 to 2.0449 in. 2.9912 to 2.9917 in.
. 51.980 to 562,039 mm
I.D. of crankshaft bearing 1 2.0465 to 2.0488 in.
1.D. of crankshaft bearings 51,980 to 52.025 mm 76.034 to 76.082 mm
(bearing 2) 2.0465 to 2.0482 in. 2.9935 to 2.9954 in.
(R.V.) | 0.0401t00.118 mm
Clearance between crankshaft 0.0016 to 0.0046 in. .
journal and bearing 1 (A.L) 0.2 mm
0.0079 in.
(R.V.) | 0.040 to 0,104 mm 0.044 to 0.105 mm
Clearance betWBBI"I Cra“kshaf[ 0-0016 to 0.0041 in, 0.001 7 to 0.0041 in.
journals and bearings (A.L) 0.2 mm
0.0079 in.

0.D. of crankpins

43.959 to 43.975 mm
1.7307 to 1.7313 in.

63.977 to 63.990 mm
2.5188 to 2.5193 in.

continued
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52200 §2600

D3000 V4000L V4000

44,010 to 44.052 mm

64.020 to 64.059 mm

CRANKSHAFT ; :
B k
)2, GEEcmkpity DEATIR 1,7327 to 1.7343 in. 2,5205 to 2.5220 in.
(R.V)) 0.035 to 0.093 mm 0.030 to 0.082 mm
Clearance between 0.0014 to 0.0037 in. 0.0012 to 0.0032 in,
crankpins and =
bearings (A.L.) 0.2 mm
0.0079 in.
Undersizes of crankpin 0.20, 0.40 mm 0.25, 0.60, 0.75 mm
bearings 0.0079, 0.0157 in. 0.0098, 0.0197, 0.0295 in.
0.156t0 0.31 mm 0.082 to 0.332 mm
End pl f f i :
, Bnd plsy ot cmnkahare 0.0059 to 0.0122 in. 0.0032 to 0.0131 in.
FUEL 13.7 to 14,7 MPa. 22.3 to 22,6 MPa.
INJECTION | Opening pressure 140 to 150 kgf./em? 227 10 230 kgf./cm?
NOZZLES 1,990.8 to 2,133 Ib./sq.in. 3,227.9 to 3,270.6 Ib./sq.in.
: Dry nozzle at 12,7 to 13.7 MPa. Dry nozzle after 6 seconds at 10.2
Fuel tightness of
bttt (130 to 140 kgf./cm?, 1,848.6 | 1o 15.2 MPa, (104 to 155 kgf./em”,
to 1,990.8 Ib./sg.in.) 1,478.9 to 2,204.1 Ib./sq.in.)
INJECTION (R.V.) |8 seconds or more; initial
PUMP pressure from 58.8 to 49.0 MPa. ~ o
Fuel tightness of (600 to 500 kgf./cm?,
plunger 8,632.0 to 7,110.0 Ib./sq.in.)
(A.L.) 4 seconds or less
(R.V.) | 10 seconds or more; initial
Fual ti pressure from 9.8 to 0.6 MPa.
dulr:: tlghtnless of (100 to 6 kgf./cm?,
i R 1,422.0 to 71.1 Ib./sq.in.)
(A.L)) 5 seconds or less

Injection timing

25° to 26° before T.D.C.

14° before T.D.C.
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TS $2200 $2600 D3000 V4000L V4000
OIL PUMP (R.V.) 294.2 to
294,2 to 441.3 kPa. 392.2 kPa.
3.0to
2
3.0 to 4.5 kgf./cm 4.0 kgt./em?
Qil pressure 42.7 to
{normal running) 42.7 to 64.0 Ib./sq.in. £6.9 Ib./sq.in.
(A.L) 245.2 kPa.
2.5 kgf ./cm?
35.6 Ib./sq.in,
(R.V.) 0.10 to 0.16 mm
Rator lobe 0.0039 10 0.0063 in.
clearance (A.L) 0.20 mm
TYPE  odialclear. RV | 01110018 mm
sk Silbmen 0.0043 to 0.0071 in.
outer rotor and (A.L) 0.25 mm
PUIRE Ry o 0.0098 in.
(R.V.) 0.054 t0 0.162 mm
oty LAl 0.0021 to 0.0064 in.
Radial clearance (RV) 0.030 to 0.084 mm
GEAR- nE . B
between gears :
TYPE ‘gt nijmp body 0.0012 to 0.0033 in,
E;‘d clearance  (R.V.) 0.025 to 0.089 mm
tween gears :
and cover 0.0010 to 0.0035 in,
RADIATOR 88.3 kPa. .
) Opening pressure of cap 0.9 kgf./cm
12.8 Ib./sq.in.
176.5 kPa, 147.1 kPa,
Test pressure 1.8 kgf./cm? 1.5 kgf.!cm’
25,6 Ib./sq.in, 21.3 Ib./sq.in.
. . o o o {+]
THERMO- (beginning) 80.5 Eto 83.5 Co 7756 E!o 80.5 Ca
9F
STAT Opening 176.9°F to 182.3°F 171.6°F t0 176.9
temperature (full-open) 95°C
203°F
; 3 8 mm
Distance of lift 0.3150 in
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T — 82200 $2600 D3000 V4000L V4000
der load of 90N 7to 9 mm
FAN BE Belt sag un ‘
LT (9 kaf., 20 Ib.) 0,2756 to 0,3543 in.
BATTERY Specific gravity of elec £ Cﬁn_rgcd il
Lif
trolyte at 20°C (80°F) 50% charged 1'-200
Discharged 1.100
10 to 13 mm above the plate
Bikitdalyte il 0.3937t00.5118 in. above the plate
A/14 45A/14V
ALTER: i Sl ?50310 iy r less ff?éﬂ |
NATOH i r.p.m, o 5 r.p.m. or less
Total resistance of rotor coil,  (R.V.) 652
measured between terminal R T e 1
HEY and “E” (A.L.) log
(R.V.) 16.6 mm
0.6102in,
Brush length — —~
(A.L) 10.3 mm
0.4055 in.
REGULATOR Cut-in voltage 4.5 to 5.8V
No-load regulating voltage 13.8 10 14.8V
Resistance between terminals:
“1G" and “F"" with open contacts 082
“IG’ and “F" with contacts Approx. 1180
“L" and “E" with open contacts 082 - )
“L" and “E" with contacts Approx. 10052
Nand YEM Approx. 32(2 o - B
“B'"and "E" with open contacts Infinity
“B'" and "L"" with contacts 0
Point qa 0.3 to 0.45 mm
e 0.0118 t0 0.0177 in.
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$2200 52600 D3000 V4000L V4000
STARTER Current 90A or less 180A or less
MOTOR No-load test Voltage | 11.5V nyv
Speed 3,500 r.p.m, or more
(R.V.) | 30.0 mm 36.0 mm
1.1811 in. 1.4173 in.
0.D. of commutator
(A.L) | 29.0mm 34.0 mm
1.1417 in. 1.3386 in,
(RV.) | 0.5100.9mm 0.3t0 0.7 mm
0.0197 to 0.0354 in. 0.0118 to 0.0276 in.
Mica undercutting
(A.L) 0.2 mm
0.0079 in.
(R.V.) 19 mm
0.7480 in.
+.Brush length
(A.L.) 12.7 mm
0.5000 in.
GLOW PLUG Resistance Approx, 1.6§2
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M4000

M4500 ME500 M6500

M7500

FRONT AXLE
{2WHEEL DRIVE)

End play of front axle

0to 0.5 mm
0to 0.0197in.

1.0 mm
0.0394 in.

Thickness of thrust washers

5.100 to 5.2560 mm
0.2008 to 0.2067 in.

4.0 mm
0.1675in.

0.D. of front axle support

31,975 to 32.000 mm
1.2589 to 1.2598 in.

1.D. of bushings (fitted)

Clearance between front axle
support and bushing

1.2608 to 1.2633 in.

0,026 t0 0.112 mm
0.0010 to 0.0044 in.

0.35 mm
0.0138 in.

32.025 to 32.087 mm

0.D. of knuckle shaft

37.975 to 38.000 mm
1,4951 to 1.4961 in.

1.D. of bushings {fitted)

38,020 to 38.100 mm
1.4969 to 1.5000 in.

Clearance between knuckle
shaft and bushing

(R.V.)

0.020 to 0.125 mm
0.0008 to 0.0049 in,

(A.L)

0.35 mm
0.0138 in.

End play of knuckle shaft

(R.V.)

3.925 to 4.000 mm
0.1545 to 0.1576 in.

(A.L.)

3.000 mm
0.1181 in.

Toe-in

0to 5 mm
0 to 0.1969 in.

Camber angle

Castor angle

King pin inclination

Tire pressure

333.4 to 372.6 kPa.

3.4 to 3.8 kgf./cm?

48.3 to 54.0 |b./sq.in.

245.2 to
284.4 kPa,

2.5to
2.9 kgf./fem?

35.6 to
41.2lb./sq.in.
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_‘*“——\________‘_____ M4000 M4500 M5500 ME500 M7500
FRONT AXLE (R.V.) 0.080 to 0.150 mm
(4-WHEEL DRIVE) | Clearance of differential 0.0031 to 0.0059 in.

gear hubs (A.L) 0.35 mm

0.0138in.
(R.V.) 0.060 to 0,133 mm

Clearance of differential 0.0024 to 0.0052 in.

pinion shaft (AL) T _6'25 Him

0.0098 in.
(R.V.) 0.15 to 0.30 mm
Tooth backlash between 0.0059 to 0.0118 in.
differential side gear and
. pinion (A.L) 0.40 mm
0.0157 in.
20t03.9N:m.

Differential gear rolling torque 0.2 to 0.4 kgf-m.

' 1.4 to 2.9 [b.f.
(R.V.) 0.2 to 0.3 mm

Tooth backlash between 0.0079 to 0.0118 in.

spiral bevel pinion and

bevel gear (A.L) 0.4 mm

0.0167 in.

Bevel gear and pinion tooth contact 35% or more

Thickness of pinion setting adjustment 0.1,0.3 mm

shims 0.0039, 0.0118 in.

Clearance between differential side 2to3 mm

gear and differential lock shifter pins 0.0787 to 0.1181 in,

(R.V.] 0.2 to 0-25 mm

Bevel gear tooth backlash 0.0079 to 0.0098 in.

in bevel gear case (A.L) 0.4 mm

0.0157 in.
Thickness of pinion setting adjustment 0.1, 0.3 mm
shims 0.0039, 0.0118 in.
(R.V.) 0.3 to 0.5 mm
Bevel gear tooth backlash 0.0118 t0 0.0197 in.
in front axle case (A.L.) 0.6 mm
0.0236 in.

Thickness of pinion setting adjustment 0.1 mm

shims 0.0039in.

Thickness of backlash adjustment shims g.gom?';‘in

, (R.V.) 0.035t0 0.161 mm

Clearance between bearing 0.0014 to 0.0063 in,

retainer and front wheel 2

case support bushing (A.L.) 0.3 mm

0.0118in.
continued
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M4000 m4500 M5500

Mg500 M7600

FRONT AXLE
(4-WHEEL DRIVE)

(R.V)
Clearance between pinion shaft
case or differential case cover

0.045 to 0.194 mm

0.0018 to 0.0076 in.

and bracket bushing (A.L.) 0.55 mm
0.0217 in.
Tightness of front axle end play 9.81a :(g'fﬁ N
adjust screw 1102 kgt-m.
7.2t0 145 |b.
Steering angle 41° to 45°
i 5to 10 mm
Toe-
o 0.1969 to 0.3937 in.
Camber angle 1.5° t0 2.5°
Castor anale i 1.6° to 2.5°
King pin inclination o T 7° to-_B-U_- N o |
196.1 to 235.3 kPa, 137.3 to 176.5 kPa.
Tire pressure 2.0 to 2.4 kaf./om? 1.4 to 1.8 kgf./cm?
28.4 to 34.1 Ib./sq.in. 19.9 to 25.6 Ib./sq.in.
CLUTCH (R.V) 30 to 40 mm
Pedal free travel 1.1811 to 1.5748 in.
at the pedal edge) '_' ; )
{ PREAREEN (A.L) 25 mm
0.9843 in,
(R.V.) 40 to 50 mm
P.T.O. clutch lever free travel 1.5748 10 1.9685 in.
(at the lever ed ) T = =
alevar-adge) (A.L) 20 mm
0.7874 in,
(RV.) 0.070 to 0.148 mm
Splina backlash 0.0028 to 0.0058 in. __
of cluteh disc hubs (A.L) 0.3 mm
0.0118in.
(R.V.) 8.1 to 8.7 mm
0.3189 to 0.3426 in,
Thickness of clutch discs
(A.L)) 5.6 mm
0.2205 in.
(R.V.) 10.68 mm
0.4206 in.
Free length of clutch springs ==
(A.L) 10.00 mm
0.3937 in.
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T —— M4000 M4500 M5500 M6500 M7500
CLUTCH Height of release levers from tlywheel
surface
Engine transmission 104 to 106 mm
4,0945 to 4.1732in.
Difference 0.3 mm
0.0118in.
P.T.O. 129 to 131 mm
65.0787 10 5.1675 in.
Difference 0.7 mm
0.0276 in,
Clearance between release levers 1.5 to 2.0 mm
and bearings 0.0591 to 0,0787 in,
STEERING - 20 to 50 mm
: Free movement of steering wheel 0.7874 to 1.9685 in.
. 0.2 mm
End play of steering shaft 0.0079 in.
Thickness of steering shaft adjustment " 0.05,0.07, 0.08, 0.10, 0.20 mm
shims 0.0020, 0.0028, 0.0031, 0.0039, 0.0079 in.
. 34,975 to 35.000 mm
0.D. of steering lever shaft 1.3770 to 1.3780 in.
" > 35.060 10 35.112 mm
1.D. of bushings (fitted) 1,799 to 1.3824 in.
(RV.) 0.050 to 0.137 mm
Clearance between shaft and 0'0920 10.0.0054 In.
bushing (A.L) 0.35 mm
0.0138in.
. 0.4 mm
End play of drag link and tie-rod 0.0157 in.
TRANS- (R.V.) 0to0.175 mm
MISSION Spline backlash between i 0'0989 s
gear and shaft (A.L) 0.4 mm
0.0157 in,
(R.V) 0.1 10 0.2 mm
0.0039 to 0.0079 in.
Gear backlash
(A.L.) 0.5 mm
0.0197 in.
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TRANSMISSICN

e M4000 M4500 M5500 M6500 M7500
. . ' 45.030 10 46.041 mm
0.D. of fnner tings 1.7728 to 1.7733 e
0.D. of bearing needles z'gg;;::bsgg;;r?n
1.D. of transmission gear hubs ?093{5)2 :‘; ?Oggzgmm
a . n.,
(R.V.) 0.009 to 0.067 mm
Clearance of inner rings, 0.0004 to 0.0022 in.
needles and gears (AL) 0.3 mm -
0.0118 in,
Side clearance between syn- (A.L) 0.35 mm
chronizer cones and gears ' ;
{in CO!‘ItaCi:l 001 38 mn,
(R.V.) 0.2 to 0.4 mm
Side clearance of shift fork . __9‘_?079 = 0:_01 o
in shifter groove (A.L.) 0.8 mm
0.0315in.
0.D. of reverse shaft ?gtg(g}; :2 :13012?? ;:m
0.D. of bearing needles g'?ggé?osbo?g;;?n
|.D. of reverse gear hub ?05_0122 :2 :05(;:: ;‘:m
(R.V.) 0.009 to 0.046 mm
Clearance of reverse gear, = 00004 to 0.00181n. o
needle and shaft (A.L) 0.3 mm
0.0118in.
0.D. of P.T.0. clutch shaft g‘;gg; :‘; 3‘;32? e
1.D. of 1st shaft bushing {fitted) gséggg :g gsg.;;g mm
(R.V) 0.075 to 0.148 mm
Clearance between P.T.O, clutch 0.0030 E’“D;?‘_JEB_ 'n o
shaft and bushing (A.L.) 0.3
0.0118in.
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M4000 M4500 M5500 M6500 M7500

DIFFEREN-
TIAL GEAR

0.D. of differential side gear hubs

43.961 to 44,000 mm
1,7307 to 1.7323 in.

1.D. of differential case

44,080 to 44.119 mm
1.7364 to 1.7370 in.

(R.V.) 0.080 to 0.150 mm
Clearance between differential 0.0031 to 0.0059 in.
side gear hub and case (A.L) 0.35 mm
0.0138 in.
0.D. of differential pinion shafts 339332 1: (2)39222 mm
1.D. of bushings (fitted) %ﬁ%‘; tt‘; 349‘(:‘;1; f::'"
. : in.
(R.V.) 0.060 to 0.133 mm
Clearance between differential __0'_0024 sl
pinion shafts and bushings (A.L) 0.256 mm
0.0098 in.
(R.V.) 0.1 to 0.2 mm
Tooth backlash between 0.0039 to 0.0079 in,
differential side gears
and pinions (A.L.) 0.4 mm
0.0167 in,
(R.V.) 1,46 to 1.54 mm
Thickness of differential pinion 0.0575 to 0.0606 in.
end washers (A.L) i i
0.0394 in.
(R.V.) 1.46 to 1.564, 1,56 to 1,64 mm
. Thickness of differential side 0.0575 to 0.0606 in., 0.0614 to 0.0646 in.
gear end washers (A.L.) -
0.0394 in.
Thickness of set collar g;?;g tsg';sﬁr;r'lnﬁﬁ in
0.51t0 0.9 N:m,
Rolling torque of bevel pinion shaft 5 to 9 kgf-cm.
0.4 to 0.7 Ib.f1.

Tightness of bevel pinion shaft nut

274 .6 to 343.2 N-m.
28 to 36 kaf-m.
202.5 to 253.2 Ib.ft.

Thickness of bevel pinion shaft
adjustment collar 1 (for bearing
adjustment)

1,1.5,1.7,1.75,1.8,1.9,2,0,2.1,2.2,2.25,2,3mm (£t0.01mm)
0.0394, 0.0591, 0,0669, 0.0689, 0.0709, 0.0748, 0.0787,
0.0827, 0,0866, 0.0886, 0.0906,in, {+0.0004 in.)
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T el M4000 | M4500 | M5500 | M6500 | M7500
DIFFERENTIAL Rolling torque of bevel pinion 1.1t0 1.9 N-m. .
AR shaft engaging with bevel gear 11.0 to 19.0 kgf:m.
(measured on pinion shaft) 0.8 to 1.4 Ib.ft.
3 , . 44.1 to 55.9 N-m,
Tightness of differential 4.5 to 5.7 kgf-m
bearing-support screw 3'2 5 to :41 21b ft
Thickness of differential 0.1,0.3,0.5 mm
bearing-support adjustment shims 0,0039, 0.0118, 0.0197 in,
(R.V.) 0.15t0 0.25 mm
Tooth backlash between bevel 0‘00_59 o 00_098_'“___ o ]
gear and pinion (A.L) 0.4 et
0.0157 in.
Bevel gear and pinion tooth contact 35% or more
Thickness of bevel pinion shaft “2 8 3 6_32:_“1 3 (_3 mm (£0.02 mm)
adjustment collar 2 b L -
(for tooth contact adjustment) 0.1102, 0.1181, 0.1260, 0,1339, 0.1417 (£0.0008 in.)
REAR AXLE 0.D. of planetary pinion pin 31.984 to 32.000 mm
CASE _1_:2592 to j_.2§98 in.

0.D. of bearing needles

1.D. of planetéry pinion hub

3.494 to 3.600 mm
0.1376 t0 0,1378 in,

39,009 to 39.025 mm
1.6358 to 1,6364 in.

0.009 to 0.063 mm

(R.V.)
Clearance of planetary 0.0004 to 0.0021 in.
pinion, needles and e
pinion pin (A.L.) 0.3 mm
0.0118in.
(R.V.) 0.95to 1.05 mm
Thickness of planetary pinion 0.0374 to 00‘3’3 " |
thrust washers (A.L) 0.6 mm
0.0236 in.
(R.V.) 0.1 t0 0.2 mm
0.0039 to 0.0079 in.
Planetary gear tooth backlash — =
(A.L.) 0.6 mm
0.0197 in.
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e M4000 | M4500 | M5500 | M6500 | M7500
BRAKES Pedal free travel 35 to 45 mm 40 to 50 mm
(at the pedal edge) 1,3780 to 1.7717 in, 1.6748 to 1.9685 in,
; ; (A.L) 0.3 mm or less
Distortion of brake cam plate 0.0118 mm or less
(R.V.) 4.121t04.28 mm
0.1622 to 0.1685 in.
Thickness of friction plate
(A.L.) 3.2mm
0.1260in.
(R.V.) 2,22 to 2.38 mm
0.0874 to 0.0937 in.
Thickness of plate
(A.L.) 1.5 mm
0.0591 in.
HYDRAULIC 27.68/mi 30.5%/min, |31.98/min. {30.5%/min.
PUMP i 'an i::;’ 600r.o.m. | engine |atengine |at engine
(HYDRAULIC gine 2,0001.0-M- 15 400r.p.m. [2,200r.p.m. |2,400r.p.m.
Delivery . .
LIFT UNIT) o Bttt 8.1gal/min, |8.4gal/min, |B,1gal/min.
e ‘mu;. 600 atengine |atengine |at engine
atengine 2,600tp.M- 5 460r.p.m. |2,200r.p.m. |2,400r.p.m.
(A.L.) 37.14 mm
O.D. of gear 14622 in.
Clearance between gear shaft ~ (A.L.) 0.150 mm
and bushing 0.0059 in.
Difference in the widths of (A.L) 0.25 mm
housing, bushing and gear 0.0098 in.
PRESSURE 16.7 to 17.7 Mpa.
RELIEF Setting pressure 170 to 180 kgf./cm?
VALVE 2,417.4 10 2,5659.6 Ib./sq.in.
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M4000 M4500 M5500 M6500 mM7500

22,020 to 22,072 mm

HYDRAULIC 1.D. of hydraulic piston rod ;
PISTON AND - B 0.865_9 i{i}._f_}_ﬁgo in,
CYLINDER 0.0, of oin 21.979 to 22,000 mm
SRS 0.8653 to 0.8661 in.
(R.V.) 0.020 to 0.093 mm
Clearance between hydraulic 0.0008 to 0'0037_'“‘
piston rod and pin (A.L.) 0.4 mm )
0.0157 in,
- L.H. 49,975 to 50.000 mm R.H. 54.970 to 55,000 mm
QiB-gt hydraulic svem shart 1,9675 to 1.9685 in. 2.1642 10 2.1654 in.
1.D. of bushin L.H. 50.125 to 50.195 mm R.H. 55.210 to 65.240 mm
o ¢ 1.9734 t0 1.9762 in 2.1736 t0 2.1748 in.
(R.V.) L.H. 0,125 10 0.220 mm R.H. 0.210 to 0.270 mm
Clearance between hydraulic arm 0.0049 to 0.0!;!8? in. 0.0083 to 0.0106 in.
shaft and bushing (A.L) 0.5 mm
0.0197 in.
(R.V.) 90.036 to 90.071 mm 95.036 to 95.071 mm
3.5447 to 3.5461 in. 3.7416 to 3.7430 in.
1.D. of hydraulic cylinder ~ .
(A.L.) 90.15 mm 95.156 mm
3.6492 in. 3.7461 in.
: . 19.6 MPa.
Cylinder safety valve setting pressure 200 kgf./em?, 2,844 Ib./sq.in,
TOP LINK 0.0. of top link bracket shaft g“ég?g 10 g“éggg mm
BRACKET R e

25.020 to 25.071 mm
0.9850 to 0.9870 in.

0.06 t0 0.132 mm
0.0024 to 0.0052 in.

1.D, of bushing

(R.V.)
Clearance between top link
bracket shaft and bushing (A.L)

0.4 mm
0.0157 in,

Clearance between control spring
and spring retainer 1

12.8to 13.1 mm
0.5039 to 0.5157 in,

Clearance between top link bracket
and lock bracket

3tob5mm
0.1181 to 0.1969 in.
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h_'“"“‘—‘m—____ﬁ_____ M4000 M4500 M5500 M6500 M7500
HYDRAULIC 11.9E{min. 15.92{’”1“1. 19.22{'min. 17,6Q{‘min. tQ.?E,fmin.
PUMP atengine |atengine |atengine |atengine |atengine
(POWER Delivery 2,600r,p,m,|2,600r.p.m. |2,400r.p.m. |2,200r.p.m.| 2,400r.p.m.
STEERING) 3.1gal,/min.|4.2gal./min,|5.1gal./min.|4.6gal./min.|5.1gal./min.

at engine |at engine at engine |at engine |at engine
2,600r.p.m.|2,600r.p.m. |2,400r.p.m. |2,200r.p.m.| 2,400r.p.m,
(A.L) 31.26 mm
.D. of
O:sotgnar 1.2307 in.
Clearance between gear shaft  (A.L.) 0.180 mm 0.177 mm
and bushing 0.0071 in, 0.0070 in,
-, g (A.L.) 22,370 mm 18.669 mm
h
Bueing width 0.8807 in. 0.7350 in.
Radial clearance between gears (A.L.) 0.05 mm
and pump body 0.0020 in.
POWER (RV.) 0.022 mm
STEERING Clearance between spool valve 0.0009 in.
BOOSTER " and valve housing (A.L) 0.04 mm
0,0016 in.
(R.V.) 0.074 mm
0.0029 in,
Clearance between box and rod
(A.L.) 0.11 mm
0.0043 in,
(R.V.) 0.121 mm
Clearance between piston and 0.0048 i
cylinder (A.L.) 0.2 mm
' 0.0079 in.
9.8 MPa,
Relief valve setting pressure 100 kgf./cm?
1,422 |b./sq.in.
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